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FUSS&D’NEIL& 

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 - 
Ser 8201/212, 

Contract N62472-87-C-3338, 11000 
SC #808K3 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, 

Stanley E. Alexander, P.E. 
Associate 

/SW 

Enclosure 

87-143/Corresp. 
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1.0 INTRODUCTION 

1.1 Study Background 

June, 1989, Fuss & O'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. 

1.2 Site Location 

1.3 

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. 

-l- 
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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 the 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. 

-2- 
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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. 

Oil 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 oil 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. 
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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, oil was 

pumped to this tank from off loading stations at the piers 

via underground lines. 

2.0 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 
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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. 

3.0 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. 

-5- 



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. 

4.1 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 O.V.A. READING (ppm*) 

(FEET BELOW GROUND SURFACE) TB-1 TB-2 TB-3 TB-4 

o-2 ND 

2-4 ND 

4-6 ND 

6-8 ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.5 ppm 

0.5 ppm 

ND 

ND - Valves are below detectable levels. 

* Note values are given in ppm equivalence to methane. 

0823a89cjf 



TABLE 2 

SAMPLE 
LOCATION 

TB-1 6-8 

TB-2 4-6 

TB-3 6-8 

TB-4 4-6 

LABORATORY ANALYSIS OF SOIL 
SAMPLES FROM TEST BORINGS 

TANK OT-4 

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

SEPTEMBER 1989 

DEPTH 
(feet) 

PETROLEUM 
SCAN 

(w/kq 1 

ND 

ND 

ND 

-940 

VOLATILE 
AROMATICS 

(w/kg > 

ND 

ND 

ND 

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. 

4.2 Monitor Well Construction 

A total of sixteen monitor wells were constructed within 

the unconsolidated deposits at localities in close 

proximity to tanks OT-7, OT-8, OT-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* 
LOCATION 

Mw-17 5-7 60 

Mw-7 10-12 4.3 

Mw-13 10-12 22 

W-14 10-12 800 

Mw-15 10-12 40 

MW-16 10-12 410 

DEPTH 
(feet) 

O.V.A. READING 
(mm) ** 

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

** Readings are given in ppm equivalence to methane. 

0823a89cjf 
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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. 

-8- 



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. 

4.3 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 
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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. 

5.0 SITE GEOLOGY 

The geology of the unconsolidated depostis at the site was 

established by obtaining soils sampels continuously at 

four locations near OT-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 

-lO- 



TABLE 4 

PETROLEUM SCAN ANALYSIS 
GROUND-WATER SAMPLES 

SAMPLING OF JULY 12, 1989 

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

SEPTEMBER 1989 

SAMPLE LOCATION* PARAMETER RESULT 
(mg/l) 

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 

MW-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 



TABLE 5 

LOCATION 

VOLATILE AROMATIC ANALYSIS 
GROUND WATER SAMPLES 

SAMPLING OF JULY 12, 1989 

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

SEPTEMBER 1989 

MW-1 

cm-5 

Mw-7 

Mw-13 

PARAMETER 

BENZENE 

BENZENE 

BENZENE 47 
TOLUENE 7.2 
EHYLBENZENE 55 
XYLENES 81 

TOLUENE 11 
XYLENES 9.6 

RESULT 
(w/l) 

2.4 

2.2 

0823A89CJF 



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. 

6.0 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. 

-ll- 



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. 

7.0 ANALYTICAL RESULTS 

7.1 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 interval 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 soil 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 
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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. 

7.2 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 oil was detected at one monitor well location 

in close proximity to Tank OT-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/l and 5.0 

mg/l 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/l 

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- 



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/l. 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/l 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. 

8.0 SUMMARY 

An investigation of soils was made through test borings at 

locations in the immediate vicinity of underground storage 

tank OT-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 OT-7, OT-8, OT-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. 

9.0 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 H-1, MW-5, MW-7 and MW-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 (OT-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 
-16- 
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APPENDIX 1 
SOIL SAMPLE 

LABORATORY REPORTS 

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

SEPTEMBER 1989 



.I I 

client: 

-: 

Attn: 

zilzlzi-CAL- 
l?igbtwalkuptive i- -. i .LLL, V C!J 

v, m 01581-1019 
(508) 898-9220 JUL 1 b 1989 

FUSS & O'NEILt, INC. 

Fuss &O'Neill Job t?umkr: 891642 

146 Hartfoxd Road Invoice Numbm: 8170 

Manch-, CT 06040 Date In: 06/23/89 

Chris Frey Date I&zpo&d: 07/07/89 

Sample Description: Six soil samples 

F&O Pmj. #89-143 P25 

REFERENCES: 

1. 

2. 

3. 

4. 

i 

'I&&Methods forEvaluatingSolidWaste: Fhysical/Chemicdl Methods, 
EPA SW-846. 3.986. 

standard M&ha% for Bcamination of Water and Waste Water. AEiA-AWWA-WFCF. 
16th Edition- 1985. 

Mew for chemical Analysis of Water and Wastes. EPA 600/4-79-020. 
Revised l4arch 1983. 

Oil Spill l+ntification System. (B-D-52-77 U. S. Coast Guard. 1977. 

I 



TB-1 ” 
Client: Fuss & O'Neill 6 TO 8 FT Saqle Nmber: 891642.1 

Analysis Pgueskd: Volatile Annatics (602) and 
petrolelmlScan 

Date Rxeived: 06/23/89 

clierrt Iderrt: 33698062241 
SanpleI0&5axGroton,CT 
Sanplelkscri&cm: Soil 
Samplecoertainer Glassjar 
Field-: None 

Date Rrqorkd: 07/07/89 

#of- 1 

P- RECEC UNITS MDW INSI’ REP* MEXXOD EXTRACI’ ANALYSIS 

Volatile AmaMtics ** ND ug/lq 50 Gc 1 8020 -- 06/29/89 

Peblelml scan ND Iq/RJ5Gc4 - -- 07/06/89 

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

Alist ofvolatilearomaticsanalyzedforardtheirdetectionlimitsaccompanies 
this mpoti. 

* MD-DetectionLimi~(sameuni~asthe~~) 
** REF-F&ference ascitedonthecaver(first)pageofthisreprt. 



ALmAAtQuxTIcALl~ 
CEKIVTCATEOF~SIS 

TB-2 : 

CliEnt: Fuss & O'Neill 
4 TO 6 FT 

SaU@.eW 891642.2 

mysis w: Volatile Arcanatics (602) arid Date Rxxzkd: 06/23/89 
Fetroleum scan 

rate m: 07/Oi/89 
Cl&& Ident: 336980622-02 . 
me- :Grutcn,CT 
SanpleIk+ptim: Soil 
-4-w . Glass jar #of- 1 
piceld Prep: None 

PAFWSXER RE3JEr UNITS MDPINST REP* MEXHOD ElcmAcr-SIS 

Volatile AroaMtics ** ND l2gl-q 50 Gc 1 8020 - 06/29/89 

Fbtroleum scan ND rrqm5Gc4 - - 07/06/89 

** Note: All compounds were below the detection limits exceptthoselisted 
above. 

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

* MD~thcdDetectionLimits(samauni~asthem~) 
** REF-F&ferenc!e ascitedonthecaver(first)pageofthisreport. 



Qient: Fuss & O'Neil?. 

Am-R4ANAImI~- 
CEECKFICA!TEI OF AtWXSE 

TB-3 
6 TO 8 FT 

qee . 891642.3 

Analysis Ikqwded: Volatile -tics (602) anl Ilate Rzcxzillad: 06/23/89 
Petroleumscan 

Date l+artd: 07/07/89 
Client Ident: 336980622-03 
Sa@e~~Grcton,CI' 
Saqle~: Soil 
!Sa.mpleW Glass jar #ofccrrtainers: 1 
F5eldElrep:None 

PAlWEER RI3CJlX LINTIS MD- INSF RElV* MliTXiOD EXTRACTANALYSIS 

Volatile -tics ** ND q/R350 Gc 1 8020 ~ 06/29/89 

PetrQleumscan ND mJ/IG35Gc4 - - 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. 

* MDMthod Detection r&nits (same units as tk Resulk3) 
** REF-Reference ascitedontheawer (first) page of this report.. 



ALFHAANAmTIcAL~ 
CEEU'IFIcATEOFANAz;ySIS 

TB-4 
4 TO 6 FT 

Client: Fuss & O'Neill me- . 891642.4 

Analysis w: Volatile -tics (602) ax-d Dzlz Rxz&mJ: 06/23/89 
Fe~leumscan 

lhte Rqcded:' 07/07/89 
Client Ident= 336980622-04 . 
me- :Groton, CT 
Sanple lk+ptim: Soil 
We- . Glass jar #of- 1 
Fidd Prpp: None 

Volatile -tics ** ND ug/Kg50 Gc 1 8020 - 06/29/89 

-1eunl scan 
Fuel Oil #2 940 Fm3 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 an3 their detection limits accompanies 
this Eport. 

* MDliHeth~DetztionLimits(sameunitsastheRfzzults) 
** FEF-F&?feIzence ascited ontheccver (first) page 0ftAisreport. 



)&t&x3 l&e4Aion Limit: 50 q/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 BORING NO.I- s -1 

MANCHESTER, CT 06040 sr -fieacd-. SHEET/OF 0. S J& & 3 v’ c / . 
CONSULTING ENGINEERS Pwukm . P-uwc41t JOB. NO. q 7- 1 &z 

- 
IRILLING CO.&-d .'c.J k Ir xCChw.h~~C. BORING LOCATION -i-LA o’i--y 

IRILLER GROUND ELEVATION 

‘USS L O’NEILL REPRESENTATIVE c . = cy DATE STARTED L,&&f DATE FINISHED <A&j 

XULLING METHOD -gd/L.J 3L& WATER LEVEL MEASUREMENTS .~ ..- .-. - 

/‘A DATE 1 MS. PT. WATER AT HR AFTER COMPLETION 
SAMPLING METHOD sn(:L Se- 

HAMMER WT. HAMMER FALL (IN) I 

(: 

-! 

I I I I I 
PROPORTIONS USED [ BORING METHOD j DEPTH REMARKS: 1 I 

STRATA 
:HANGE/ 

GEN. 
IESCRIP. 

WELL 
CONST. 
DETAILS TESTING 

ops- 

TRACE OTOlO% j / 
LllTLE 10TO 20% t I i +- t&k 

BORING NO. 



I .I!, , 

GROUND ELEVATIO 

ESENTATIVE DATE STARTED 

SAMPLING METHOD 

HAMMER FALL 



FUSS & O’NEILL, INC. PROJECT/LOCATION BORING NO.3 c 3 
MANCHESTER, CT 06040 . . tV - -fi.aL-/m SHEET 1 OF 

CONSULTING ENGINEERS Pn-uhm . (I!.#wnu~-+ JOB. NO. q 7-/4.&( 
- 

)RlLLING CO.&* d l -u b Ir nC -&d-4 .L- C - BORING LOCATION 
- 

BRILLER GROUND ELEVATI 

CUSS & O’NEILL REPRESENTATIVE c . ‘ccr cy DATE STARTED d& DATE FINISHED 

DRILLING METHOD b&4n, SL d++f WATER LEVEL MEASUREMENTS ____ - 

SAMPLING MIIETHOD 30 ( :I- S P- /A dco ruw 

HAMMER WT. HAMMER FALL (IN) 

SAMPLE DESCRIPTION 

t i 

I 
STRATA 

%%Y 
IESCRiP. 

WELL 
CONST. 
DETAILS 

PROPORTIONS USED ( BORING METHOD DEPTH 

TRACE 0 TO 10% ) 
LITTLE lOTO20% j 
SOME 20 TO 35% I 

AND 35 TO 50% / 



MANCHESTER, CT 06040 
CONSULTING ENGINEERS 

GROUND ELEVATI 

SAMPLING METHOD 

HAMMER WT. 

BORING NO. 



GROUND ELEV 

DRILLING METHOD 

SAMPLING METHOD 

HAMMER WT. HAMMER FALL (IN) 

_ REMARKS: 
TRACE 0 TO 10% 
LITTLE 10 TO 20% 
SOME 20 TO 35% 
AND 35 TO 50% 

BORING NO. 



GROUND ELEVATI 

FUSS & O’NEILL REPRESENTATIVE DATE STARTED 

SAMPLING METHOD 

HAMMER WT. HAMMER FALL 



I ..ll. 

FUSS & O’NEILL, INC. PROJECT/LOCATION BORING NO. ua- ’ 

MANCHESTER, CT 06040 I . ad c&L -d-J LJ” SHEET-OF - 1 

CONSULTING ENGINEERS 07b-ubn . PAbWcul- JOB. NO. q 7- /43,fcq 
- 

DRILLING CO. r.,, c d .‘c r) k Ir s C ?iw.k/s~ti t . BORING LOCATION S-E. =%i rC OT - q 

DRILLER GROUND ELEVATION 

FUSS & O’NEILL REPRESENTATIVE c . = cy DATE STARTED L DATE FINISHED &</ii 

DRILLING METHOD WATER LEVEL MEASUREMENTS- -~- .- - 

SAMPLING METHOD +cL Sy- 

HAMMER WT. HAMMER~FALL (IN) 

SAMPLE DESCRIPTION 

DESCRIP. DETAILS TESTING = 

PROPORTIONS USED BORING METHOD DEPTH 
TRACE 0 TO 10% 
LITTLE 10 TO 20% 
SOME 20 TO 35% 
AND 35 TO 50% 

BORING NO. 



I “II, 

FUSS & O’NEILL REP 

SAMPLING METHOD 

HAMMER WT. HAMMER FALL 



SAMPLE DESCRIPTION 



GROUND ELEVA 

DRILLING METHOD 

SAMPLING METHOD 



FUSS & O’NEILL, INC. PROJECT/LOCATION BORING NO. tid- ‘I 

MANCHESTER, CT 06040 4v. ca -&JL~- SHEET 1 OF 1 

CONSULTING ENGINEERS PPuhm . Gwwccrt JOB. NO. ‘X 7-///3/d 
- 

DRILLING CO. b B-b e-C I) k I+ JI 4 ch, h/s‘- C - 
- 

. BORING LOCATION ‘5, d1 ! tiwtk O-l-- rt 

DRILLER GROUND ELEVATION . 

FUSS & O’NEILL REPRESENTATIVE (3 . =c, DATE STARTED 6/Zh+f DATE FINISHED ddk? 

DRILLING METHOD .--&dad ac4, ti 
WATER LEVEL MEASUREMENTS .~ - ..-.- _ - 

SAMPLING METHOD SD(:L S~PQ” / A DATE ( MS. PT. 1 WATER AT 1 HR AFTER COMPLETION 

I 

HAMMER FALL (IN) 

SAMPLE 

SAMPLE DESCRIPTION 

I 

STRATA 
CHANGE1 WELL 

GEN. CONST. 
DESCRIP. DETAILS 

I 
I I I I I I 

PROPORTIONS USED BORING METHOD DEPTH REMARKS: 
TRACE 0 TO 10% 
LITTLE 10TO 20% 
SOME 20T0 35% 
AND 35 TO 50% b-d. 

( 

1 
1 t 
a-l 

w 

TESTING 

7”+- 
I;-‘” 

BORING NO. 



GROUND ELEVA 

DRILLING METHOD 

SAMPLING MIIETHOD 

PROPORTIONS USED BORING METHOD DEPTH REMARKS: 
TRACE 0 TO 10% 
LITTLE 10TO 20% 
SOME 20TO35% 
AND 35 TO 50% 

BORING NO. 



FUSS & O’NEILL, INC. PROJECT/LOCATION BORING NO. 4 - 7 

MANCHESTER, CT 06040 0. S. r&d -th,. -tic3 i...& SHEET ’ OF I 
ZONSULTING ENGINEERS 07-/w , CLrucw~t JOB. NO. x 7-944,~~~ 

- * 
IRILLINGCO..~&,~~L-~*-C~~ I+“& &de . ‘Lnc. BORING LOCATION gd 6. I L k oF q 

IRILLER GROUND ELEVATION 

‘USS it O’NEILL REPRESENTATIVE c . = M, DATE STARTED G/Z&-? DATE FINISHED a&~.j~ 

IRILLING METHOD 
WATER LEVEL MEASUREMENTS 

DATE MS. PT. WATER AT HR AFTER COMPLETION 

;AMPLlNG METHOD a;st :L syew, 

iAMMER WT. HAMMER FALL (IN) 

SAMPLE STRATA 03 
E 

SAMPLE DESCRIPTION ?k!fE’ FlELD ; 
DESCRiP. TESTING = 

I 



FUSS & O’NEILL, INC. ! PROJECT/LOCATION 

MANCHESTER, CT 06040 0, s d34vA IL*. 
, 

-Ah-J ic..Jm 
s”;3: NT.* 

. 
CONSULTING ENGINEERS (37nrkm . rJn+rcLcw-2t JOB. NO. % 7- / 44~5 

DRILLING CO. & c d cc r) 8 
- 

I+ ~4 ch, v-a/s 
- 

. LnC. BORING LOCATION 3. d a T/-k or- 9 

DRILLER lu i4’ . GROUND ELEVATION 

FUSS & O’NEILL REPkESENTATlVE c . s,, DATE STARTED G /27 DATE FINISHED 6/z7\v 

DRILLING METHOD < WATER LEVEL MEASUREMENTS 

A 
DATE MS. PT. 

SAMPLING METHOD 50( ,‘I- Seam-, / 
WATER AT H R AFTER COMPLETION 

HAMMER WT. HAMMER FALL (lN) 

STRATA 
SAMPLE DESCRIPTION 

/ 



SHEET - 

GROUND ELEVA 

3RILLING METHOD 

SAMPLING METHOD 

SAMPLE DESCRIPTION 



FUSS & O’NEILL, INC. PROJECT/LOCATION BORING NO. wcl- h- 

MANCHESTER, CT 06040 4VJl cSc-h)3Ldel. SHEET-OF f 

CONSULTING ENGINEERS 07-h . c!T!bw-t JOB. NO. x 7-/4+5 
- 0 

IRILLING CO. _r.,, c a/j .-CL, 1 I+ )r C ~AdiLn C - BORING LOCATION A/m d 6 6-k 0 ?-- 7 

)RILLER GROUND ELEVATION 

‘USS & O’NEILL REPRESENTATIVE c . = y DATE STARTED d&i DATE FINISHED 6/c 

3RILLING METHOD iI++ Ad- SL WATER LEVEL MEASUREMENTS 

/A 
DATE M.S.PT. 1 WATER AT HR AFTER COMPLETION 

SAMPLING METHOD + CL 3 y- , 

HAMMER WT. HAMMER FALL (IN) 

SAMPLE DESCRIPTION 

.-- 



FUSS & O’NEiLL, INC. 
I 

PROJECTlLOCATlON BORING NO. &L J - 13 
MANCHESTER, CT 06040 tV csc -b-J Lw.4a-l 
CONSULTING ENGINEERS 

. . SHEET-OF 1 

07t-akrn .clewu&)-icyt- JOB. NO. X7-/443/b 
- - 

DRILLING CO. o., .,c e-c ., f I+ s C ;)w.tcvs.~n c . BORING LOCATION 5. K ;,- -I-k tl 
DRILLER GROUND ELEVATlON 

FUSS ii O’NEILL REPRESENTATIVE f . = cy DATE STARTED c &@DATE FINISHED L./h-/~ 

DRILLING METHOD i-l-d.4 SL d2d WATER LEVEL MEASUREMENTS 
DATE 

SAMPLING METHOD Sst :L seam-m /A MS. PT. WATER AT 1 HR AFTER COMPLETlON 

HAMMER WT. HAMMER FALL (IN) 

STRATA OV 
d 

n 

SAMPLE DESCRJPTJON 
c%EGGEl 

WELL 
ps 

z 
s CONST. FIEL 

DESCRiP. DETAILS TESTING : 

GL.c 7su-scscuuc LG 



FUSS & O’NEILL, INC. PROJECT/LOCATlOh I BORING NO. tia- I:y.-- 

MANCHESTER, CT 06040 aV- e -&J L,.A. SHEET OF 

CONSULTING ENGINEERS (37l-ukpn . C.dwnbW~t- JOB. NO. x 7- /4+~ 
- - 

DRILLING CO. & r .,L 4-t rc k lc z.4 &u.%S-fi C . BORING LOCATION .% u d . cr.- - - & kf- 
u 

DRILLER 

FUSS & O’NEILL REPRESENTATIVE c . = Cy 

DRILLING METHOD 1LIL-d SL de+ 

A SAMPLING METHOD +(:L SF- / 

GROUND ELEVATION 

DATE STARTED &fh? DATE FINISHED c;/ze/sss 

WATER LEVEL MEASUREMENTS 
WATER AT HR AFFER COMPLmON 

HAMMER WT. 

r p” 
;z zji 

JJ= 22 NO. 3 

HAMMER FAiL (IN) 

SAMPLE 

SAMPLE DESCRIPTION 

j j ! j ! 
I 
I 

/ 

I 

J 

STRATA 

cHGAENNGEl 
tIESCRiP. 

Y 

WELL 
CONST. 

PROPORTIONS USED ( BORING METHOD 
TRACE 0 TO 10% ’ 
LITTLE 10TO 20% 

DEPTH REMARKS: 

SOME 20 TO 35% 1 u 
AND , 35TO50% - 

BORING NO. 



FIISS R O’NFI . v-v - - .-- ILL, INC. PROJECT/LOCATION BORING NO. fktb 1 -/r 

MANCHESTER, CT 06040 \) s h)a a ‘B- -d3~ L&.., SHEET I . V 
CONSULTING ENGINEERS 

( OF / 

onerhm .c!.a*cLcwcut JOB. NO. q 7- /44+5 
- *\ 

DRILLING CO. _r.,, c .>L 0-k k Ic +h &dwS .t-n C - BORING LOCATION d & es= Tiii H 

DRILLER GROUND ELEVATION 

FUSS & O’NEILL REPRESENTATIVE f . =+ DATE STARTED && DATE FINISHED 

DRILLING METHOD -WATER LEVEL MEASUREMENTS 
DATE 1 MSPT. 1 WATER AT 1 HRAFTERCOMPLETION 

SAMPLING METHOD 
I 

HAMMER WT. 
QZ 

E, f’a- 
85 2% 
0 ul NO. 

HAMMER FALL (IN) I I 
SAMPLE 

SAMPLE DESCRIPTION 

PROPORTIONS USED / BORING METHOD DEPTH r? 
TRACE 0 TO 10% / 
LITTLE 10TO 20% t 
SOME 20 TO 35% i 
AND 35 TO 50% j 

&!a pfAdrHc. 

BORING NO. 



I “II 

FUSS & O’NEILL, INC. PROJECT/LOCATION ! BORING NO. Itcd- & 

MANCHESTER, CT 06040 11. 5. ?Jw.s! -iL&‘ddfd~ SHEET /OF I 

CONSULTING ENGINEERS (31mhm . oAw4&~~~t JOB. NO. x 7-/44,/L~ 
- 

DRILLING CO. _r.,p d 1-c 0 1 12 ~4 k5TLLnC. 
1 

. BORING LOCATION ht. k). ci t= yT-L1c d 

DRILLER GROUND ELEVATION 

FUSS & O’NEILL REPRESENTATIVE c . x- DATE STARTED L/Z<& DATE FINISHED c/‘@--=l 

DRILLING METHOD -WATER LEVEL MEASUREMENTS 
WATER AT HR AFTER COMPLETION 

SAMPLING METHOD 

HAMMER WT. HAMMER FALL (IN) 

SAMPLE 

SAMPLE DESCRIPTION 

I I 
I I 
I 1 

STRATA 1 Iowd 
CHAN,-. . . ___ . 

GEN. CONST. FIELD ’ 
DESCRIP. DETAILS TESTING 

3-i 

PROPORTIONS USED 1 BORING METHOD DEPTH 
TRACE 0 TO 10% I 

_ REMARKS: &&/‘. 0 U fi cdy u 

LITTLE 10TO 20% t 
‘- 

20 TO 35% c 
3 

SOME 4-o- 
AND 35 TO 50% / 

BORING NO. 

7 



APPENDIX 3 
GROUND WATER MONITORING WELL 

COMPLETION REPORTS 

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

SEPTEMBER, 1989 



MONITOR WELL COMPLETION REPORT 

GENERAL INFORMATION 

Site: U.S. Naval Reservation 

Date of Completion: 06/22/89 

Town: Groton, Connecticut 

Monitoring Point I.D. No.: MW-1 

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 

Top of casing elevation (MSL): 21.92 

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: l/2 hr 

Impermeable backfill: Bentonite 



Mw-1 

Bedrock wells 

Casing length: NA 

Water-bearing rock unit: 

Water-bearing sections (depths and 

Length of rock core: 

Diameter of core hole: 

Thickness and depth of impermeable 

approximate yields): 

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. 

FORMMW-1D 



1 

GROUND 
SURFACE EL: 22.33 

TOP OF 
CASING EL: 21.92 

: BOTTOM OF 
CASING EL: 19.58 

BOTTOM OF 
SCREEN EL: 12.58 
BOTTOM OF 
BORING EL: 12,58 

, . 
1 

: WELL NO. wl 

LOCKING CURB BOX 

CONCRETE SEAL 

BORE HOLE DIA. 7% inch 

2 Inch I.D. 
LTYPE OF CASING: Schedule 40 PVC 

I.D.2*07O.D. 2*3i’ 1 - 

A Y’I\L IMPERMEABLE BACKFILL: Bentonite Pe 

JOINT nPE:i’ Threaded 

IMPERMEABLE BACKFILL: Benmite Pel 

SCREEN PACKIN& N. J. Silica Sand 

TYPE OF SCREEN: No. 10 Slotted 
SLOT SIZE: 0 .Ol inch 

L BACKFILL MATERIAL: None 

llet 

lets 

WELL CONSTRUCTION DETAILS 

U.S. Naval Submarine Base 
Groton, Connecticut 

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



MONITOR WELL COMPLETION REPORT 

GENERAL INFORMATION 

Town: Groton, Connecticut 

Monitoring Point I.D. No.: MW-2 

Site: U.S. Naval Reservation 

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 

Filter fabric Yes X No 

Well inside diameter: 2.03 inches 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 

FORMMW-1D 



Mw-2 

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 

O-rings seals: Yes No 

backfill: 

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.1.j. and G.4. 
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MONITOR WELL COMPLETION REPORT 

GENERAL INFORMATION 

Town: Groton, Connecticut 

Monitoring Point I.D. No.: NW-3 

Site: U.S. Naval Reservation 

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 

Filter fabric Yes X No 

Well inside diameter: 2.03 inches 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 

FORMMW-1D 



Mw-3 

Bedrock wells 

Casing length: NA 

Water-bearing rock unit: 

Water-bearing sections (depths and 

Length of rock core: 

Diameter of core hole: 

Thickness and depth of impermeable 

O-rings seals: Yes No 

approximate yields): 

backfill: 

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.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-4 Date of Completion: 06/26/89 

DEP/WPC I.D. No.: 

Monitoring Point Location 
(relative to site features): Southwest 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): 22.83 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 

Filter fabric Yes X No 

Well inside diameter: 2.03 inches 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 

FORMMW-1D 



MW-4 

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.1.j. and G.4. 
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MONITOR WELL COMPLETION REPORT 

GENERAL INFORMATION 

Town: Groton, Connecticut 

Monitoring Point I.D. No.: MW-5 

Site: U.S. Naval Reservation 

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 

Filter fabric Yes X No 

Well inside diameter: 2.03 inches 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 

FORMMW-1D 



MW-5 

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 

O-rings seals: Yes No 

backfill: 

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.1.j. and G.4. 
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MONITOR WELL COMPLETION REPORT 

GENERAL INFORMATION 

Town: Groton, Connecticut 

Monitoring Point I.D. No.: MW-6 

Site: U.S. Naval Reservation 

Date of Completion: 06/26/89 

DEP/WPC I.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 

Filter fabric Yes X No 

Well inside diameter: 2.03 inches 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 

FORMMW-1D 



MW-6 

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 

Monitoring Point I.D. No.: MW-7 

Site: U.S. Naval Reservation 

Date of Completion: 06/26/89 

DEP/WPC I.D. No.: 

Monitoring Point Location 
(relative to site features): Southwest 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): 21.49 Screened interval: 3 to feet 
Below Ground Suface 

Length of Screen: 7 feet 

Length of riser pipe: 3 feet 

Screen type: No. 10 Slotted 

Filter fabric Yes X No 

Well inside diameter: 2.03 inches 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 

FORMMW-1D 



MW-7 

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 

Monitoring Point I.D. No.: MW-8 

Site: U.S. Naval Reservation 

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 

Filter fabric Yes X No 

Well inside diameter: 2.03 inches 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 
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PM-8 

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.1.j. and G.4. 
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MONITOR WELL COMPLETION REPORT 

GENERAL INFORMATION 

Town: Groton, Connecticut 

Monitoring Point I.D. No.: MW-9 

Site: U.S. Naval Reservation 

Date of Completion: 06/27/89 

DEP/WPC I.D. No.: 

Monitoring Point Location 
(relative to site features): Northeast 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): 21.88 Well depth below ground surface: 

Refusal: Yes X No 

Top of casing elevation (MSL): 21.57 Screened interval: 3 to feet 
Below Ground Suface 

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 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 

FORMMW-1D 



Bedrock wells 

Mw-9 

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 

Monitoring Point I.D. No.: MW-10 

Site: U.S. Naval Reservation 

Date of Completion: 06/27/89 

DEP/WPC I.D. No.: 

Monitoring Point Location 
(relative to site features): Southwest 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): 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 

Filter fabric Yes X No 

Well inside diameter: 2.03 inches 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 

FORMMW-1D 



MW-10 

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 

Edge 

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 

Monitoring Point I.D. No.: MW-11 

Site: U.S. Naval Reservation 

Date of Completion: 06/28/89 

DEP/WPC I.D. No.: 

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

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist: 

Well Construction Method: Hollow Stem Auger 
Chris Frey 

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 

Filter fabric Yes X No 

Well inside diameter: 2.03 inches 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 

FORMMW-1D 



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. 

FORMMW-1D 
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WELL CONSTRUCTION DETAILS 
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Groton, Connecticut 
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MONITOR WELL COMPLETION REPORT 

GENERAL INFORMATION 

Town: Groton, Connecticut 

Monitoring Point I.D. No.: MW-12 

Site: U.S. Naval Reservation 

Date of Completion: 06/28/89 

DEP/WPC I.D. No.: 

Monitoring Point Location 
(relative to site features): Northwest 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): 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 

Filter fabric Yes X No 

Well inside diameter: 2.03 inches 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 

FORMMW-1D 



MW-12 

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 Unknow 
n 

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 
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MONITOR WELL COMPLETION REPORT 

GENERAL INFORMATION 

Town: Groton, Connecticut 

Monitoring Point I.D. No.: MW-13 

Site: U.S. Naval Reservation 

Date of Completion: 06/28/89 

DEP/WPC I.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 

Filter fabric Yes X No 

Well inside diameter: 2.03 inches 

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 

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

Method of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr 

Impermeable backfill: Bentonite 

FORMMW-1D 



MW-13 

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. 

FORMMW-1D 



MONITOR WELL COMPLETION REPORT 

GENERAL INFORMATION 

own: Groton, Connecticut Site: U.S. Naval Reservation 

Ynitoring Point I.D. No.: MW-14 Date of Completion: 06/28/89 

DEP/WPC I.D. No.: 

xitoring Point Location 
(relative to site features): Southwest Tank 54-H 

rilling Contractor: CT Test Borings 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 

"up of casing elevation (MSL): 12.68 

Length of Screen: 7 feet 

:ngth 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 

?thod of well development: 
Pump and Bailer 

Locking X or threaded cap 

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: l/2 hr. 

Impermeable backfill: Bentonite 

FORMMW-1D 



MW-14 

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.1.j. and G.4. 

FORMMW-1D 
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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.: 

3nitoring Point Location 
(relative to site features): Northwest Tank 54-H 

tilling Contractor: CT Test Borings Supervising Engineer/Geologist: 
C. Frey 

Well Construction Method: Hollow Stem Auger 

ILL 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 

?ngth 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 

zthod of well development: 
Pump and Bailer 

Locking X or threaded cap 

Time spent developing: l/2 hr. 

Impermeable backfill: Bentonite 

FORMMW-1D 



MW-15 

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.1.j. and G.4. 
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MONITOR WELL COMPLETION REPORT 

GENERAL INFORMATION 

own: Groton, Connecticut Site: U.S. Naval Reservation 

Monitoring Point I.D. No.: MW-16 Date of Completion: 06/28/89 

uEP/WPC I.D. No.: 

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

Yilling Contractor: CT Test Borings Supervising Engineer/Geologist: 

Well Construction Method: Hollow Stem Auger 
C. Frey 

ELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET) 

Ground surface elevation (MSL): 12.89 

Top of casing elevation (MSL): 12.62 

Length of Screen: 7 feet 

sngth of riser pipe: 3 feet 

Screen type: No. 10 Slotted 

ilter fabric Yes X No 

..ell inside diameter: 2.03 inches 

all casing material and schedule: 
Schedule 40 PVC 

athod of well development: 
Pump and Bailer 

Locking X or threaded cap 

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: l/2 hr. 

Impermeable backfill: Bentonite 
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MW-16 

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.l.j. and G.4. 
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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 

SEPTEMBER, 1989 
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APPENDIX 5 
GROUND WATER 

LABORATORY REPORTS 

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

SEPTEMBER, 1989 



Clierrt: 

Addn& 

Attn: 

AYrxlAea- RECEiVEn 
Eight l?akup Drive 

-mt Massa- 01581-1039 k&Ml 3 1 1989 
(508) 898-9220 

FUSS & O'NEILL, iw 

Fuss & O/Neil1 Jab Nuhz: 891848 

146 Hartford Road Invoice Number: 8395 

l4anchestex, Cl' 06040 Date In: 07/U/89 

Chris Frey Date Rfqated: 07/27/89 

Sample Description: Sixteenwatersamples 

FM) Pmject 87-143-25 

REFERENCES: 
I 

1. Test Methods for Evaluating Solid Waste: physical/chemical. Methods. 
EPA SW-846. 1986. 

2. StakiardMeth&.sfor ESraminationofWaterandWasteWater. AFHA-AWWAW, 
16th Edition. 1985. 

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

4. Oil Spill Identification system. US-P52-77 U. S. Coast Guard. 1977. 

?. - 
Authorized by: 

LaboratoryDirector 



cllient: Fuss & O'Neill sanple w: 891848.1 

Andlysis~: PetroleumScanard 
Volatile Annatics (602) 

Date Razeived: 07/13/89 

Date Psqxted: 07/27/89 

client Iderrt: 33689071201 
Sample~tion:USNavyEhse,NewIrondon-Grotan,cT 
Sa4#eIkz+ti~r Water 
Samples Glassbottle&MAvial #ofB 2 
FieldpreP:None 

PARMETER RESULT IJNI’IS MOP INST REFI(* l4EXiOD EXIPACT ANATJYSIS 

Fetroleum Scan 
Fuel oil #2 29 l-q/L 0.1 Gc 4 - - 07/19/89 

Volatile -tics ** 
Benzene 2.4 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 arid their detection limits accompanies 
this report. 

I . 
'* MD~th&iDetectionLimits(sameunitsastheResUlts) 

** FEF-Reference as citedonthecuver (first) pageofthisreport. 



MW-2 
ClierIt: Fuss & O'Neill 

AnalysisE?spstd: PetroleumScanard 
Volatile Aromatics (602) 

me- a 891848.2 

Date I&a&fed: 07/13/89 

Date lSpa?&d: 07/27/89 

Cl&at Ic%znt: 33689071202 
Sax@e~~~~NavyEbse,Newrolrlon-Groton,CT 
Sauple Lkscmph - Water 
SampleQrrtainer.~Glassbottle&VOAvial 
FieldpreP:None- 

#of- 2 

PARMETER FtFSUl3 IJlJITS MDWINST REFk* MEZROD EXTRACTANALYSIS 

Petroleum San ND lTg/LO.lGc 4 - - 07/19/89 

Volatile Aramatics ** ND q/L 1 .Gc 1 8020 - 07/24/89 

I 

**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. 

* MDLr-MethodD&ectionLimits(sameunitsasthetits) 
** m--Refbzlc!e ascitedonthecover (first) pageofthisreport. 



AIPm ANAw[TTcAL LAEDRAToRIEs 
CERTIFI=OF=SIS 

cliemt: Fuss & O'Neill 
MW-3 

Sarqle NLmober: 891848.3 

Analysis~: xktlz&XlmScanaIXi 
Volatile Aromatics (602) 

I3ate Psceiwai: 07/X3/89 

Date Rcqmted: 07/27/89 

clifznt Ident: 33689071203 . 
srmplem :USNavyF~se,NewLor&n-Groton,cT 
SaWem 

I . . : Water 
Sample- GlassbolkletVOAvial 
FieldPrep:None- 

*of- 2 

PARAETER m IJNIlS MDyrlX3-T REF** MEIHOD EXTRAmANALYSIs 

PetroleumScan ND q/L 0.1 Gc 4 -- - 07/19/89 

Volatile Arcanatics ** M) UgyLlGcl 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. 

1 

* ~k-Meth&IWectionL&n.its(sameunitsastheResults) 
** m--Reference ascitedontheccver (first) pageofthis report. 



MW-4 

cniwt+_= FUSS & O'Neill !hrqle Number: 891848.4 

Anal.ysisRe~& Fetroleumscanand 
Volatile -tics (602) 

R&e Remiti: 07/13/89 

Date J3qxxbd: 07/27/89 

ctlk¶t JxlEmtz 33689071204 
SampleIm '1 i USNavyBase,NewLondon-Groton,CI' 
me : Water 
~e~Glassb&tle&~vial #ofB 2 
pieldm: Nore 

PARAMEDD w IJNrls MDL* IN= REF** METHOD EXTRACI’ ANALYSIS 

FetroleumsCan ND q/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 &he detection limits except those listed 
above. 

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

* HDI+Me~D&ectionLimits(sameunitsastheResul~) 
** RID--Rfzference as cited on the cover (first) page of this report. 



ALPHA AtGuxrIa LAmI?AToRIE3 
CEKITFICATE OF ANALYSIS 

MW-5 
Cl; Fuss&O'Neill srmple Mndxc 891848.5 

Analysis~: PetroleumScanand 
Volatile Armatics (602) 

Dab? Ikcei.: 07/U/89 

Date l?qmted: 07/27/89 

cJliemt Idmt: 33689071205 . 
=4-- :USNavyBase, New Lotion-Groton, CT 
sample- Water 

amtamx Glassbottle&VOA vial #of- 2 
pielil Prep: None 

PMAMEZER RESUIT ClIWE MDVC INST REF** MEXfiOD EYX’IR&m ANALYSIS 

E%?troleumscan ND rq/L 0.1 Gc 4 - - 07/19/89 

Volatile Arm3tics ** 
Benzene 2.2 q/L 1 GC 1 8020 - 07/24/89 

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

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

* MDb-Methcd~DetectionLimitS (sameur&sastheResults) 
** REF-Reference ascitedonthecover (first) pageofthisreport. 



AlLEm ANALYTICAL LAEDRAmm 
CEEUTFI~ OF ANALYSIS 

MW-6 
Cn F&s & O'Neill San&e Nutrber: 891848.6 

~ysi.s~: PkroleumSc+and 
Volatile Armatics (602) 

Dab= I&zceived: 07/l3/89 

Date I&qo&ed: 07/27/89 

cclicrrt Iiknt: 33689071206 . Szq$e~:USNavyEBse, Newlixdon- Groton, CT 

= water Glass bottle & V0A vial #of- 2 

PZ-WMEER R,FsJEP LI??I'E MDL*INST REP* MEXHOD EXTR?CTANAWSIS 

Petlmleumswn 
Eueloil#2 5.0 mg/L 0.1 GC 4 - - 07/19/89 

Volatile Amnatics ** ND q/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 aazompanies 
this report. 

* MDli-MethodDetectionLiimits (sameunits as'theResiiLts) 
** FEP-REsfErexlce as cited on the wer (first) page of this rep*. 
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MW-7 
(IzliBe Fuss & O/Neil1 Saqle Nim&er: 891848.7 

Analysisl&qwstd: PetroleumScana& 
Volatile ArcaMtics (602) 

Ilate I+zuzi~.ved: 07/13/89 

Date Rqorted: 07/27/89 

Client Idmt: 33689071207 
N;-y'y'ase, New London- Groton, CT 

. 
sample- 
Field Prpp: None‘ 

Glassbottle &VOAvial #of- 2 

PARMEIER Rli2smr UNITS l4DvrINs-r REF** ME!moD mcIRAcr ANALYSIS 

petroleumsCan 
Fueloil #2 52 lTKJ/LO.lGc 4 - - 07/19/89 

Volatile Aromatics ** 
Benzene 47 ug/L 1 Gc 1 8020 - 07/24/89 
Toluene 7.2 ug/L 1 Gc 1 8020 - 07/24/89 
Ethylbenze.tle 55 ug/L 1 Gc 1 8020 - 07/24/89 
Xylenes 81 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 de-on limits accompanies 
this report. 

: - I 

* MDI-MethodDe~io~Limits (sameunitsastheFb23ilts) 
** RJT-Reference as citedonthecaver (first) page ofthisreport. 



I I 

ALPH24 ANALYTICAL LAEmAmm 
CEEVIFICATE OF ANALYSIS 

Client: Fuss & O'Neill 
MW-8 

Sanple lJi&er: 891840.8 

Analysis I?Jsg&d: Peb+eum scan and 
Volatile Aromatics (602) 

Date Reoeid: 07/U/89 

Date Rqcxtxd: 07/27/89 

client Ident: 33689071208 
zlixat+ ~Ng'y'yase, NewLotion-Groton, CT 

ew . 
-kmnlev . Glassbottle & VOAvial #of- 2 
ltkld Prep: None 

PARAMFL'ER Rl3SUCT UNITS MDL*INST REF** MEXHOD EXlXAmANALYSIS 

Ewroleumscan ND l-q/L 0.1 Gc 4 - - 07/19/89 

Volatile -tics ND q/L 1 Gel 8020 - 07/24/89 

t 

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

A list of volatile aromatics analyzed for and their detection limits accompanies 
dIhis repoti. 
2 

* MDG-MethodDetectionLimi]ts(sameunitsastheResults) 
** REF-RefeEnce as citedonthe cc~er (first) pageofthis report. 



II 1, 

ALmAiw7-mTIcALmm~ 
CEE7IWICATE OF ANALYSIS 

MW-9 
CILient: FUSS t O'Nei.11 sample- . 891848.9 

Analysis Eaxpedd: Petroleum Scan and 
Volatile Aromatics (602) 

Date 133~5d: 07/13/89 

Date Ibqmted: 07/27/89 

Client Iderrt: 33689071209 . 
,Cmrr;Le- - USNavyEase,Newb~~50n-Gr&on,CT . 
SaxpIe-: Water 
me- . Glassbottle &VOAvial /ofaxrtainers: 2 
Fidd Prep: None 

PARAMETER RItSUZF LINTIS MDPIINSIY RIP** METHOD EXTRACTANALYSIS 

PetroleumScan 
JAleloil#2 10.6 q/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: 

* MD~thcdDetectionLimits (sameunitsastheResults) 
** REz?-Reference ascitedonthecaver (first) pageofthisrepcrt. 



client: 
MW-10 

FUSS & O'Neill Sanple lmbf~ 89i848.10 

Analysis~: Rkrol~scanand 
Volatile -tics (602) 

rnb Rf~~~Sviki: 07/13/89 

me wp+d: 07/27/89 

cliexIt Ident: 33689071210 . 
f-m=- :USNavyEbse,NewI.txdon--ton, CT 
Saqle lkx+tbx Water 
=%?le - . GlassboikletVOAvial #of- 2 
FieldEJrqx None 

PAFWETER RESUEI’ UNI!E MDW INST REFk* METHOD JZXTBCT ANALYSIS 

Petroleum San 
Fuel Oil #2 4.8 lllg/L 0.1 Gc 4 e- - 07/19/89 

Volatile Arumatics ND UgyTJlGcl 8020 - 07/24/89 

I - 

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

A list of volatile aromatics analyzed for ard their detection limits accompanies 
this repoti.- 

I 
* ~~~~DetectionLimits(~unitsastheResults) 

** REF-Rf3ference as citedonthecover (first) pageofthis report. 



c2lienk Fuss t O'Neill 
MW-11 

Sanple Nu&t~: 891848.1~ 

Artalysisw FetmleumSc3nand 
Volatile Aromatics (602) 

rnb ~VCZ& 07/13/89 

rnti m: 07/27/89 

cliprrt Ila?!nt: 33689071211 
Sanple~:USNavyEase, NewLotion- Groton, CT 
SaupleIks .h" : Water 
Sample- Glassbottle&VOAvial 
Field Rqx None- 

#ofantahzx 2 

PARMETER RJZSUET L?M?IS MDW INST RlF** MEXHOD EXTRACT ANAJXSIS 

PetroleImIScan 
Fueloil #2 14 q/L 0.1 Gc 4 --- - 07/19/89 

Volatile Artmzkics ND ug/L 1 Gc 1 8020 - 07/24/89 

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

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

* , 
* MD~~~DeteCtionLimits(sameunits'astheResultS) 

** REF-FbzfCsence ascited onthecover (first) page ofthisreport. 



Client: Fuss & O'Neill 
MW-13 

Sauple NUI&EC 891848.12 

Analysis I?fxpad: petroleum scan and 
Volatile -tics (602) 

Date RX&~: 07/13/89 

Date wped: 07/27/89 

client Iderrt: 3368907l2l.3 . 
-@=- :USNavyBase,NewUndon-Groton,cT 
Sanple%x&kiuc Water 
.kmrllec 

l . 

FMd~:NOL 
Glassbottle &VQA vial #ofCorrtainers: 2 

PAR?WXER RESULT IJNI'IS MIWINST REF** MFIHOD EIXI'RACI'ANALYSIS 

l?etroleumScan 
Fuel. Oil #2 97 nKJ/L 0.1 Gc 4 - - 07/19/89 

Volatile Aramatics 
Toluene 1 - 
xy1enes 

11 
9.6 

q-/L 1 Gc 1 8020 - 07/24/89 
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. 

I . 
*~~~~~~onLimits(same~~astheResults) 

** W-Reference as cited on the cover (first) page of this report. 



client: Fuss & O’Neill 

AImA ANALYTICAL LAlm?AmRKEs 
cERTECcATE OF ANALYSIS 

MW-14 
Saqle w: 891848.u 

ifbM&skv PetroleumscanaxKI Date -v&: 07/u/89 
Volatile Ammatics (602) 

Date Reped: 07/27/89 

aient Ilxkllt: 33689071214 
e-f ~NZ~qZNSe,Newlixdon-Gmbn, CT 

sam@~~Glassbottle&VOAvial 
pieldm:NatEe* 

#ofmIIbhEx 2 

Pm REsuEr IJNrIs MDL* INST REF** METHOD EIxrRAcr ANzuxxs 

Rkroleumscan 
meloil. #2 1,100 nq/L 0.1 Gc 4 ---- - 07/19/89 

Volatile Armatics ** ND UgjLl Gc 1 8020 - 07/24/89 

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

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

* MD~thcdDetectionLimits(sameunitsastheRe.suIts) ' 
** REJ?-Reference as cited on the cover (first) page of this report. 



client: Fuss & O'Neill 

ALEHA ANALXTIW LABDRAmm 
cIETIFI= OF ANALYSIS 

MW-15 
Saqle rwub~: 891848.14 

Arlal~Ibjqurzsted= petroleumSaIlard 
Volatile AroltMtics (602) 

rnk MVE& 07/13/89 

Date m: 07/27/89 

clieilt IIIcwk 33689071215 . 
sanple- :USNavyBase,New Iotion-Graton, Cl? . . samplelksn@mx Water 
-m-o 

. . 

pieli prep: None- 
Glassbottle &VOA vial /ofOcrrtainers: 2 

PARMETER RlSSUlX LINI'E MDL* INS-J? RET** Mf3IHOD EXTRACI'ANALIYSIS 

lxdxdeumscan 
Fueloil #2 750 lIq/L 0.1 Gc 4 -- - 07/19/89 

Volatile AraMtics ** ND ug/L 1 Gc 1 8020 - 07/24/89 
I - 

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

Alistofvolatfie aromatics analyzed forandtheirdetectionlimits accompanies 
this report. 

* MDL~M&~odC&ectionLimiti(sameun&sastheResults) 
** REF-Reference ascitedonthecover (first) pageofthis report. 



AI2-n ANAIXTICAL LtxmxIom 
cIERTIFICATE OF ANALYSIS 

Client=FUss& OWeill 
MW-16 

Sample Number: 891848.15 

Analysismgest&: Petroleumscar) 
and Volatile Arumatics (602) 

me Uvfid: 07/13/89 

rnte wpefd: 07/27/89 

clliprr+_ Bknt: 33689071216 
s-8apleF ~N~~~ase, New;L,ondon - GrOton, CT. 
s ,uDescnptuxl 
mw l - -Glass bottle & VOA Vial 

Etit5ld Prtq: None- 
#of- 2 

PAIWEXBI RESULT ClI4T-E MDL* INST FEF** MEXWJD ExrRAcr ANALYSIS 

PalzroleumScan 
Fwloil#2 21 IRg/L 0.1 Gc 4 - - 07/19/89 

Volatile Arcm&ic5 ** ND WL 1 Gel 8020 - 07/24/89 

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

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

* MDHthcdDetection Limits (same units"as theResultS) 
** REF-REference as cited on the cover (first) page of this report. 



ALU-n ANALmcAL lLAB3RAmRrEs 
(ZE?-FIFICA!I'E OF ANALYSIS 

Clienti Fuss& OWeill Sample Number: 891848.16 

Analysis E&qw&ed: Volatile A-rcxMtics (602) rnb RIZCE&~: 07/u/89 

Date wip0dd: 07/27/89 

cTliEnt Ident: 33689071217 
SBlplewt ~NaW~aase,NewLordon-Groton, CT 
me- 
samgleb VOAvial 
Fidd Prep: None- 

/ofchxbbzx 1 

PIWQEIER RESULT IJNITS MDL* INST REF** METHOD EXIPACI'ANALYSIS 

Volatile Arcm&ics ** 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 
thisreport. 

* MDL,--MethodDetectionLimits(sameunitsastti~ Results) 
** REF-Reference ascitedonthecaver (first) pageofthis report. 



I 

vom AJ3mmIcsbyGc 
M430d 602 ard 8020 

Method Detection Limit: 1 q/L 



APPENDIX 6 
GROUND WATER SAMPLING 

FIELD DATA SHEETS 

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

SEPTEMBER, 1989 



I FIELDiDATA SHEET 

PaGE 1 a 
+--------------------------- +---------------- +----------------- +---------------- 
1Sampler (initials). 

1 +-------------~-------------*- 
[Sampling Point : 1 +---------------------------+--- 

[Well Diameter (ID, inches) [ z(( I I I ~--------------------------- +---------------- +-~~--~-~~------ +e--------------- 

1 
Water level device 
(M-Scope, Tape, Elec- Tape) P -LA.z _ -- 

i 
*-L!G_p -m-------w +---~--~---~--~ -+------ _________ 

Correction Factor. I eu I 
+---a----------------------- +----------------a +------~~~-~--- -+----------~~~~~ 
(Measuring point (TPS, PVC) 1 3 +---------------------------+--- - yc *= _^___a--- +--~~--~-~-~---- +------ ----_- --- 
[Time of measurement 1 /~:/s- I 1 
+-----------------------a-- +~~~~~~~~~~~~~~~ +---------------+--------------. 

I 

Depth to Water, feet 
(show correction) 

I : 5.27 I 4. 'I-x +--------------------a-w---- +----~---~~-~---+ -L&L------ -~---~~--~~~---+--- 
Measured Well Depth, feet 

.(show correction) 
I q# 7s- I % 03 I 7, S-L +--------------------------- +---------------+-------- ------ +-------------- 

I Volume to be evacuated 
(gallons) I I I I z.s 3 +---------------------------+------,-,,-,,,-+-,----L---------+---- L--------- 

I Method of evacuation 
(Bailer, Pump/Type) d& r 

iDedicated, 
+---------------+---------- ----we-+ ___-w------o-- 

Non-dedicated 
5% &c&J. t ' +---------------------------+--- ----------- +---e----.---m ____; ____ L ____ ---- 

IEvacuation Rate (PumpLonly)l . . I I 
+--------------------- -----+--- -------------+----- 

I,,.,', 
&----- 

r- 
--++------------- 

ITime begun/Time completed / ,cj,so 1 / I / +--------------------------- +---------------+--------- -a----+------------- 

Comments: 
(well condition, 

bailer size: if other 
than well diam,, curb 
box key req'd, etc-) 

iTotal time purged (minutes)/ /o w&S I I - +---------------------’ -----+---------------+---------------+------------- 

IWell yield (High or Low) 1 

+--------------------------- +---------------+-------‘-‘-------- 

dfh\rcra rev04 



f I I I 

:‘.’ FIELD DATA SHEET 

+-------------------------- --------------+ 

Sample withdraw1 device 
(Bail-, F+=p/Srpe I 

+ 
[Dedicated, Non-dedicat'ed 
+--------------------------- 
lBailer Cord Type (D, Non-D)\ u- ! 

.v+---------------- 

. _ +:--a--a-------------------- 
! , 

. f------S---S---- +---a-a--------a-- +-----a-a-------- 
(Tee-of sample coilection 1 -__ - +--~------------------------+- __--___----_- I" t Lo i /0!30 I +--------a----- /o.JrcJ +--------------T-- 
Sample containers; 
quantity and 
preservatives,used 

<. 

I -- i . 

I __ 
+---------------a---------,, +---------------f----,, - __----------- 

i 

Temperature, OC 

*--------------------,,-------- 
-_ 

+---------e-----w -em 

Spkcific Conductance, 
-----+-------------- 

t-33 .A/ 

A- 2xi 
.I 

I 

+--------------------------- +--------------- +------------------ I_+__---------- 

i 

+------------------------ 
I 
Appearance 

+--------------------------- 
[Filtered in the field (Y,N) 
+----.---------------------- 

.I 
Method of field filtration 

(Vacuum, Pressure) 
I 

.+--------------------------- +--------------4------m 
_-------- : 

Field Decontamination 
@ailer,Filter,Tubi.ng,~-') -&'L ' , I 

I .- 3 -' -' 
+------w--B------------ +-----mm---- +--_I----- ,-i-m----- 

dfh\rcra rev04 " " 



I ,ii 

FIELD DATA SHE.ET 

Project Name: 
: Project,No.: 'Date: Fu-'NEIU 

< 
Location: p--tyv\. t,7- ' We&her: 

I 
+---------------------- --we- ---w-- +--------------- 

i--GF~&, I 
+----------------- 

[Sampler (initials).- I ‘> 
+-------------~---~--------- +----------------- &-------------T+ -----,,,,,,,,,- 
/Sampling Point : I YUJ- 1-I ’ &d-15-----I - - 6 +-------------------"-"-" l ----------------+-- f---------------- 

ISample Number I 
33~~cs7~r-i 1 33cz;7lL- 

CD C-L 
13bF;7uZ- 

+-------------------------'-+'-""' --w--w- +--------------- +----------------- 
[Well Diameter (ID, inches) [ 

,L,,,- 
2I4 *I 

+--------------------- +---------------- -+--~~----------- +---------------- 

I Water level device 
(M-Scope, Tape, Elec- Tape) +-:?p- --c-----t-) I 

i 
-w------- -+-~~~~~--------- +---------w-- _A__ 

Correction Factor. I (-Ju 4I 
+--------------------------- +------------ ----+---------------+-------'-------------- 
IMeasuring point (TPS, PVC) 1 pvc, ,I 
+--------------------------- +------------ ---- +---~-~--------~ +------- _-_--_ -- 
ITime of measurement I /4:&T 1 /y;zc I //'OS +---------------------------+-------- -------------+--- ----------+-----t---------- 
Depth to Water, feet 3. rf 

I I 

5 /k 

I 

'/ 175 
(show correction) 

i 1 - +---------------- f-------------- --- +----------------------'-'-' +-------------'- 

Measured Well, Depfh, feet 
-(show correction) 

I 
99 L 

y, w.- 
. 

+-------------------“““-’ +---------------+--------- --m--w f-------------- 

I 

Volume to be evacuated 
(gallons) 

+---------------------""'- --m--s 

I 
Method of evacuation 

(Bailer, Pump/Type) ---em 
i 

+----------- 
Dedicated, Non-dedicated 

+-------------------'---------- *---------------+--------------- +-------------- 

IEvacuation Rate (Pump only)1 I I 
+-------------------"' --e-w+---- -~---~~~-~-+------- 
ITime begun/Time completed l ,*,L, / ,d,20 1 

-------t+-------------- 
/ 

. //:zs 1 //:zJr / //:3 Q 

+------------~-------‘-’ ----+---------------+--------- 

//:3 0 
------+------- ------ 

[Total time purged (minutes)1 S-, 1 L.5h-h 1 s -Ls +---------------------~-----~---------- ----+--------------- f--------"--- 

[Volume evacuated (gallons) [ 
+-----------------------"'-+" 
(Well yield (Bigh or Low) 
+-------------------------- -------- +--------a----- 

zoinments: 
(well condition, 
bailer size: if other 
than well diam., curb 
box key req'd, etc-) 

+-------------------“‘-“” ~---------------+-------‘--------- +-------.----- 

dfh\rcra rev04 



FIELD DATA SHEET I 

. Pf?ject Name: 0, s. d dd i%&?+ 

if-* 
m 

fA 
Project No-: X7- 1~3 : Date: 

FlEsoPmw . 4' 
Location:~~& ,cr tieagler~ S&Ad. - %O '5 - , t &GE -L b 

+--------------------------- ~---------------+------ -------+--------------- 
(Samplin& Point _- ['-J-q i I- +&:-s - [ u-6 
+---------------------------+-------- -2w w--H- 
jSample Number [ 336wo7/2- [3&03~m= 

0% +------;---------------------+------ -------- o-5 

I 
Sample withdraw1 device 

(Bailer, Pump/Type) 
---------------- 

iDedicate& Non-dedicat'ed I>&&&- I\ 
+--------------------------- ---+--------- ---se- 
IBailer Cord Type (D, ' -3 . . +--------------------------- .c +--------------a +------w--w-----+--------- ------ 
[Titie-of sample collection 1 
+-------'-------------------+-- ----w-e-+- /I- kL~,~~-~ ---a- 

Sample containers; 
quantity and 
preservatives--used 

; 

. ~~~ 1 

Temperature, OC . :- 

17.0 , //JO .- )%.s-” 

I I 
+----------------I---------- 

1 
+---------------- ---- ----+---r---------- 

Specific Conductance, 
I umhos/cm GscJ 

i I 

+--------------------------- *---~-----~~-- _3_ __-- ------- 

+--------------------------- *----a-a-----we+. 
Appearance 

IJ 
7 

w. s I-/- *I 
3-y 

c)* ST +---------------------------+---a--+----- .+--- .- 
L”F 

_---------- 
[Filtered in the field (Y,N)I 

A- 
I 

l ‘I 
+---------------------------+- ----~----~-~+------~- ____t_____-------- 

I 

Method of field filtration 
(Vacuum, Pressure) I I I f 

~+---------------------------~-------------+---- : _--------- 

I 
Field Decontamination 
(Bailer, Filter, Tubing,-- 

~---------------------------- 
dfh\rcra rev04 



1 FIELD DATA SHE;= 

Project Name:\).5,&&&,k 
.' Project,INo.: ~7 /&3/y.< 'Date: - . 

Location: Peru k~. t ,r 'We&her: 
I 

- 
+-------------------------- +--------r------+‘--------------+--------------- 

jsanlpler (initials).- 
+'-----'-c---'L---y-- ,--A-- I -=Yb- 

1 
'. --+----------~~~~------ f _____ Lea- ------ +----w--- ------ -- - _ 

+-------------------“-““’ + ------ a~,,--- 

IWell Diameter (ID, inches) 1 zu ------A 
1 
I I - 

+--------"""-----'--"'-+-'--'-'-'--~--------------- +----------------- +---------------- 

I 
Water level device 

I 
EL&k,- 

(M-Scope, Tape, eec- Tape) 1 1 

,,zLp c 
3 

+ -----_---- f-----.-----a -em_- +--------------- 
ICorrechon Fa&or- i off 4I 
+----------------------""- +a------N---m --~~+--~~-~~----- ---+ -------________ 
\Measuhng poi& (TPS, PVC) 1 yvc c 
+------------"---'-'-'--'-- +a-------------- +---------------+---'-'------------ 
[Time of measurement 
+----------'--------"""" 

I Depth to Water, feet 
(show correction) 
I - i I 623 I L/e /7f I , L +--&-----c---------- -------- -+---------------f------- 4 /-/ -------+---- -- --a---- 

I 

Measured Well,Depth, feet 
.(show correction) 

I 
+------~-------'--'--""-' 'i* 4L I 

*----------- -e---+--m J?23~-~---+-~~ ~--xq--___. 
~Volume.to be encuated 
I (gallons) I I , I 
+---------------------'-'------ +---~-~~~~~----- --------- 

I 
Method of evacuation 

(Bailer, Pump/Type) I 
zf ~~ i--~~“--‘---~~-r~~~ 

+-------~--- ---- +---------- _---- + +--------------- 
iDedicated, N&-dedicated ! -3 +-------------------"'-"" +-------------- 

lE*acuation Rate ,(Pump only)1 1 I 
+---------------------------~--- -----------~-----------'- 
[Time begun/The completed 1 ,,,So 

-++ __-_- ---- ---- 

f ///4s 1 W~~!--L---- //'/i I 2: /s f z:d 
+------------'f"--"---"'- ~---------------+----- +--------------- 
ITotal time pvrged (m5nutes)i S I 5 I 
+---------------------;---'-+'--------' -L----- ----- +---------------+----- 
1Volume evacuated (gallons) 1 a+ 1 I 
+-------------------------- -f---------------f-------------'- + ____- ---em--- 

Well Yield (High or -1 I 
+-------------------'-' ---- &+!!!A _____ --+-------- 

coiftments: 
(well condition, 

bailer size: if other 
thanwelldiam., curb 
box key req'd, etc-) 

I UFb&A ’ .-----------___-_----------- f---------------+-------‘--------- +-----e-e---- 

dfh\rcra rev04 



: f--------------------------* ---------------+--------------'~------------- 
@u7@in~Point 
+---------- ------------- --------+ 
[Sample Number 1 336Wo7JZ- I 3&6*~07/= 
+--------------C----------~------ 0 2-------L,, a?$ ------ 

I 
Sample withdraw1 device 

(Bail-, P=p/Type) 
+ ----a ---------- 
[Dedi-ted, Non-dedica~d 1 

I 1 +--------------------------- "--~----'----'-- 
fE3ailer Cord Type .( Dk 
+--------------------------- -c +--------------- +------a-----w--- +--------------- 
(Tike-of sample coilection 1 -._ - I LZFZ ----- +---A -2 t o-a 

I +--------------------------+---- 2: LQ --------f--------------- 
Sample containers; 
quantity and 
preservativeswused 

: 

+--------------------------- +---------------*---------- --+----- ._--_ ------ 
Temperature, OC :- 

0.6 3 17.6” .- SA” 
: I/ I +-~--------~--~~~ 1 ,-------;---+ --_---___ ----- ---L-------r --‘--r---- ----- 

Specific Conductance, 
I umhos/<=m 5ZY cc/x & - 

I I I I I .I I . 
( 

+---------- ----------w--L--+----------+- ----.+--- --------. 

'Pa 9 

‘53 3 

. 
-- __---- _---- 

IFiltered in the field (Y,N)[ & L I - 1 -A +----y---w-- --------- -----+- ------_----+----a -r ___ __cI__--------- , 

I 
Method of field fil-tion 

(Vacuum, Pressure) 
.'+---- I 

. 

----m--'--------T-'- 4 --T----------+------ -----_------- 

I 
FieldDeconwmination ' 
W==--, 

--y3 = I' 0' 
Filter, Tubing,~, 

-- ------------- ----+-------~- +--l_---- ,-----+- ------ 
dfh\m rev-04 c n 



I 4 FIELD DATA SHE;ET 

Project Name:().5.f&&&~ . Fuss8rolvE~ 
: Project,No-: _ v7-/43//~< 'Date: 1 

Location:~~,,~.~~ 'We&her: 5 
8 \ 

-e---e +------------------- 
' lsampler (initials). _ 1 

‘, . +i,,,----c'--""'T----~--- +--------------- c--------------~+---------------- 

+-------------------'--'-'-' +--,-A?-,,------ 
IWell Diameter (ID, inches) 1 
+-----------““““‘--- ,,--- +--------------‘+-----‘-‘----‘------- 

I 
Water level device 

I 
aL&rS i. I 

(M-Scope, Tape, Elec- Tape) 3 
+ +-~e_C_______--l---------------!--------------- 
ICorrection Factor - 1 oq- 

I ;. 3 
+--------------"------------ +~~~~~~~~~~~~~ --+----~--------"~ --+--------w-----e 

/Measuring point (TPS, PVC) 1 pvc 1 
+-----------------'-----^--' +---------------+---------'------ -+ ___- ---a------- 

ITime of measurement I /3-'sa I 13: ss----- 1 /J! qcl +-------------------'-'-------- +---%- _--_-- ---- +---------- +------'------- 

I Depth to Water, feet 
(show correction) 

i +--------------------'--------+--- 

I Measured Well, Depth, feet 
.(show correction) I .% 7 l-----+-----L- .-------- 16 L// I - --__-_ ,--~-d-~----- 

+--------------------------- +----------- 
Method of evacuation 

(Bailer, Pump/Type) 

Non-dedicated 

+------------'--- 
IVolume evacuated (gallons) 
+---------------------------+------- 
IWell yield (High or Dow) 
+----------------------'------- 

coinments: 
(well condition, 

bailer size; if other 
than well diaxn,, curb 
box key req'd, etc,) 

dfh\rcra rev04 



+------------------------- 

I- (sampling Point -_ .. 

+------a------- +---------a------ +-------w---s-- 

-+-------------,--~------ 

(Sample Number 

--T---+----- ’ --we- 

(=1-N p=wwpe) 

iD&i-Wd, Non-dedica~ 
+-B-w----------- +-----e-M----- 
[2&d' 

+-----------e-s--- 
! : I 

I 5 +-------------------------,, w-w-m- --+----------T--- +-------------- 
IBailer Cord Type $Dr Non-D)13&~&~.~-L> 
+------------------,--,---,, . . +--~--~----~--~~+- --------------+--------------- 
[Ttie-of sample collection -_ - 1 
+-~----~----~--- ------ ---- -----+ ---- Lu5 P/: /5 f i --a----------+ -------- +-----------v-e- 

I Sample containers: 
quantity and 
preservatives--used 

I 
+----------w-m- --------r------+- --------------*----------- ------B-B---- 

+----------------I ,----------~--------------- ---- 

Specific Conductarke, 
---------+-e--w--------- 

. 

I udlos/an 121 
I I 

I 
I 

+ 

I 7. I 
4---------------------+--------------*---- -----..-+*------- 

i 
+-------------------------+- 
[Filtered in the field (Y,N)I 
+---------------------4- 

Methodoffieldfil.b_ation 
Wacuum, D) 

I 
Field .Decontamination 
(-='=r, Filter, Tubing 

+---- ---------s- 



FIELD DATA SHE;ET 

Project Name:\],S,d&s&& 
Project,No-: _ ~~-/YR/zG 'Date: 

Location: c,,&.Lr 'wtither: -q 
I 

+--------------------- -w--e- +---------r ----- -+-~~~---~---~--- +---------------- 

[ Satflpl~ (initials)-- 
' csFl~ PL ;----L- 

1 ‘, *i,_-~,,-----L-,-,,---~--- +---------e------ ------- +-s------L ------ --- 
[Sampling Point 
+----------'-""-'-'- : i WJ - 13 -------+---- -----------+--------- 
ISample Number . (33+8w7/L--: 1 33cwo7lL- /3bck4a7n.- I 
+-----------“-“-‘-“-‘--‘-+-----------~~------- +-------------- -*---------------- 

~WellDiameter(ID, inch-) 1 zu _I> 
*-------------------------'-----' ----- +--------------- +------------------- 

I Water level device 
(M-Scope, Tape, Elec- Tape) 

iCorre&ion Factor. 
----------+---------------- +--------------- 

I 0" <I 
+-------------------'----'-- +--------------'- +---------------- +--------- _--___- 
IMeasuring point (TPS, PVC) 1 ?vc .I 
+--------------------------- +-------------- -+--~~-~--~------ +--------------- 
[Time of measurement I /5 .'/A I /.3- !/ d 1 
+-------------------"----'-+-'-----+------ ___-__- +----------- /is: 21 ____ +------a--- e-v- 

I 

Depth to Water, feet 
(show correction) 

I -i I g* /Y I 9, 3-L I 4* q 
-B--v- +--------------- +------""'--'------- ------ +---------------+----'------ 

I 

Measured I$ell,Depth, feet 

I I 

1 - 

-(show correction) 

9, Yy 4- “t2, +---------------------‘-----+---*------- _______ +---------a ----- -------- 
evacuated 

-------- +--------------------------- +----------- 
Method of evacuation 

(Bailer, Pump/Type) 

IDedicated, Non-dedicated 
-+-----w-'-m --w-. +--------------------------- +-----~---~~-~--' +-em------e-v-- 

[Evacuation Pate (Pump only)/ 1 I 
+--------------++------ ------- +---,,-,-----~--------------+--- ___________ 

ITime begun/The completed 1 
I- 

/ I f' I / 
*---------"'~----'--'- +---------------+----- ---- ----- -+ ___--- --a---- ----- 
{Total time purged (minutes)1 
+---------------------;-----+---*-------- 1 ------ 
IVolume evacuated (gallons) 1 I I + ____-- ---me-- +--------------------- ----a- +---------------+-----‘----------- 
[Well yield (High or Dow) 
+---------------------"'------- 

Comments: 
(well condition, 

bailer size: if other 
than well diam-, curb 
box key req'd, etc-) 

dfh\rcra rev04 



I ! I' I ' 
I FIELD'DATA SHEET 

P+ject Name: 0, s, d 
Project No,: ;#7- & 4' 

Location:(Z-& ,c r iTea*a:&~, n;;* %a t 5 - , i 
+---------------------------+ 
[z3a@in~Point 

---------------4---------------+- 

c--------------c---------- 

Sax& withdraw1 device 
+----------------+-- 

I 

;-------e-w 

(-1-N -qwqp=) 
4 -----.~----- ----- - 
lDedicated, Non-dedicated ' :\ 
+-------------------------- -----+-A------------- 
fB&ls cord Type (Df 
+-------------------------- .c -+------~----~--- +--------------- +--------------- 
[Tinie-of sample collection 1 I I 

+----------------------,,------ *---------------+---------------c------------------- 

Sample containers: 
quantity and 
preservatives.,used 

e* 

4----------------------,-,-, +---------------a +---------- --------- ----- 

Temperature, OC 

+---------------v--1 
s-y-------- 

+----------~----L ---a- --------f--------- ----- 

Specific Conductance, , 

I umbos/all %-/Ii ,A-/ - 
I I ' I I 

-. L . I - 
+-----------------------4--------- ---+-- ---a.+ __--------. 

PE 
I 

I- T 

7x3 -, - 

+----------------------,,,- ---------------a+- ___I_+___-------- 

Appearance 

. 

[Filtered in the field (Y,N)[ & , 
+----.----------- -----------+- --------__-_+_- ---a-- ---------- . 

I 
Methodoffield filwtion 

(Vacuum, pressure) 
.'+----D-------M--- ----- r--- I I 

4 -------------+-----p------~------- 

I 
FieklDeconfzamha~on ' 
@a==, Filter, Tubing, -- 

1 = -'*' 

+---------B-s ----+------es-- __t_-_----- ----t-?,------- 
dfh\rcra red4 c ., 



I 
FIEIpD DATA SHE;ET 

Project Name: (1 -5 Fuss8co"NEiuII 
.' Project,No-: 4 

-'\ 
I J PCGE 

L 
a 

+---------------------'-"" +---------------+--------------- +---------------- 

ISample Number 
+-------------------'----'-- 

+--------------------'--"" 
Water level device 
(M-Scope, Tape, Elec, Tape) 

+-Ax.p-----+------- ------- +---------- 

rrection Factor. ---w-s +-----------------‘---‘-‘--- 
[Measuring point (TPS, PVC) 1 
+------------ -----a--------- 

i Time of measurement 
+-----------------------"" 

I 

Depth to Water, feet 
(show correction) 

+----------------------"'- 
Measured Well Depth, feet 

-(show correction) 

~+--------------'---------" 

I 
Volume to be evacuated 

(gallons) 
+--------------------'^---- 

I 
Method of evacuation 

(Bailer, Pump/Type) 

IDedicated, Non-dedicated 
+--------------------------' 

ITime begun/Time completed 1 
+-------------------'---'-------- 

+---------e--e-- 

+-----------------------‘--- f------- 

Comments: 
(well condition, 

bailer size: if other 
than well diam,, curb 
box key req'd, etc-) 

I 
i 

,’ 
, 

: ’ +---------------+------ ----- +--------------------“-‘------- +--------------- 
dfh\rcra rev04 



FIELD DATA SHEET 

+-------------------------- 
[.Sanlplin~Point 
+--------------------------- 
[Sample Number 

I 
Sample withdraw1 device 

(Bail-, P=p/Type) 
+ 
IDedicated, Non-dedicat&d 
+-------------------------- 
lBaikr Cord Type <DC Non-D)1 
+----------------------a---a . . 
[Titie.of sample coilection -. - 1 *--------------------------- +---------------------‘--------+----------- 

I 
Sample containers; I iz?b w/y! 7 

------ 

quantity and 
preservatives,used 

i 

,. 

t - 

Temperature, OC 
2/.s” 

+--------------------------- +------a--------a 

I 

Specific Conductance, 7 

+-------------------------- 
Appearance 

IFiltered in the field (Y,N)I 
+------------------------- 

Method of field filtration 
(Vacuum, Pressure) 

-'+------------------------, *-----w------w------ 
Field Decotitamination 
(Bdiler, Filter, Tubing,,,) 

+-------m----------m 
dfhbcra rev04 .; 
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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 oil 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 $lO-$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 



Page 2 

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'Nei.11 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 
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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. Its 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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