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1.0 INTRODUCTION

Previous investigations of the Brunswick Naval Air Station (BNAS) fuel farm

were performed in 1990 and 1991 by O'Brien and Gere Engineers, Inc. (O&G) and

included a soil gas survey, ground penetrating radar survey and the installation and

sampling of 37 ground water monitoring wells. Current site conditions including the

existing monitoring wells, site buildings and physical structures, and topography are

shown in Sheet 1 (attached).

Results of the O&G investigations identified two (2) distinct petroleum

contaminant plumes. Plume I is located in the east central portion of the fuel farm and

appears to be sourced in the vicinity of an existing JP-5 tank (T-202), and extends

downgradient towards the south southeast. Plume I consists principally of the BTEX

compounds (benzene, toluene, ethyl benzene and xylenes) with the highest concentra

tions detected in monitoring well MW-12 (approximately twenty parts per million (ppm)

total BTEX in 1990 and two ppm in 1991). Monitoring well MW-12 is located adjacent

to tank T-202.

Plume II is located in the north central portion of the western half of the fuel

farm and appears to be sourced in the vicinity of the former glycol tanks T-104 and T

105. Plume II also consists principally of BTEX compounds, although at significantly

lower concentrations compared to Plume I. The highest total BTEX concentration

detected by O&G within Plume I was approximately 120 parts per billion (ppb) in MW

23 (O&G 1991).

The old fuel farm at the BNAS originally consisted of nine underground storage

tanks at the time of the O&G investigations as summarized below. All but two of

these tanks have now been removed.
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above, all of the tanks (and their associated utilities) were removed from the site in

in this report, were: 1) to document the nature of the fill materials used in the tank

3) to evaluate the feasibility of using air sparging/soil vapor extraction (AS/SVE) to

2

Capacity
Tank # (gallons) Use Current Status

T-101 100,000 sludge (former aviation gasoline) Removed 1993

T-102 100,000 Gasoline Removed 1993

T-103 100,000 Aviation Gasoline Removed 1993

T-104 25,000 Ethylene Glycol Removed 1993

T-105 25,000 Ethylene Glycol Removed 1993

T-202 567,000 Jet Fuel JP-5 In Use

T-203 567,000 Jet Fuel JP-5 In Use

T-204 567,000 Jet Fuel JP-5 Removed 1993

T-205 567,000 Jet Fuel JP-5 Removed 1993

The fuel farm was constructed in two sections. The older, western portion

The purpose of the investigation and testing performed by HRP, as described

(west of Seventh Street) included tanks T-101 through T-105. The newer, eastern

early 1993 with the exception of tanks T-202 and T-203, which are still in use.

excavations; 2) to confirm the degree and extent of the ground water contamination

portion (east of Seventh Street) included tanks T-202 through T-205. As indicated

plumes (previously defined by O&G) utilizing the existing monitoring well network; and

remediate the ground water contamination.

n\nav-30fe.rW5
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2.0 DATA COLLECTION

As part of the hydrogeologic evaluation for the air sparging system pilot tests,

HRP installed additional soil test borings and sampled and analyzed the existing ground

water monitoring wells.

2.1 Test Boring Installations

Fifteen (15) soil test borings were installed at the locations shown on

Sheet 1. Logs of each ofthe borings (8-1 through 8-15) are included on Sheets

2 and 3.

The purpose of the test borings was to investigate the nature of the fill

materials which have been utilized as backfill in the tank graves of the seven

(7) underground tanks removed to date, and to provide general subsurface

screening. The test boring location rationale and other pertinent data are

summarized in Table 1. The depth (below grade) to the water table in these

borings ranged from three to six feet below grade.

Soil samples were generally retrieved from the test borings over two

foot intervals, every five feet, with a split spoon sampling device. Each soil

sample was examined for soil descriptive purposes and for physical evidence

of contamination (staining or odor), and was also screened with an HNu field

photoionization detector (PID) for the presence of photoionizable volatile organic

compounds in the parts per million range. The results of the HNu screening and

physical inspection of samples are summarized in Table 2. Generally speaking,

all of the borings encountered a fine to medium sand with occasional fines and

organic (peat) lenses. This sand overlies a dense clay or bedrock surface at a

depth ranging from 7.5 (8-15) to 16.0 (8-1) feet below grade. Refer to sheets

2 and 3 for test boring logs.
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TABLE 1

TEST BORING LOCATION RATIONALE SUMMARY

Boring Ground Elevation Total Depth Comments

B-1 72.09 24.5 Undisturbed area, blowing sand @ 9.0

B-2 71.83 16.5 T-103 grave

B-3 72.17 11.5 T-103 grave

B-4 72.63 14.5 T-101 grave

B-5 73.15 14.0 T-102 grave

B-6 72.72 9.0 T-104/T-105 grave, refusal @ 9.0

B-7 72.81 12.0 T-104/T-105 grave

B-8 72.58 12.0 T-104/T-105 grave

B-9 71.92 12.0 Undisturbed area

B-10 71.96 12.0 T-103 grave

B-11 69.61 15.0 T-205 grave

B-12 71.67 15.2 T-204 grave, refusal @ 15.2

B-13 72.70 13.0 T-204 grave, refusal @ 15.2

B-14 69.56 16.0 T-205 grave

B-15 68.80 11.0 Undisturbed Area

Elevations in feet above mean sea level
Depths in feet below grade
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TABLE 2

TEST BORING SOIL SAMPLE PID
SCREENING AND PHYSICAL INSPECTION RESULTS

Boring Depth Interval HNu Reading Visible Staining? Hydrocarbon Odor?

B-1 0-2 0 N N

B-1 4.5 - 6.5 0 N N

B-1 10- 12 0 N N

B-1 14.5-16.5 0.2 N N

B-2 4.5 - 6.5 0 N N

B-2 9.5 - 11.5 0.3 N N

B-2 14.5-16.5 0.3 N N

B-3 4.5 - 6.5 0.2 N N

B-3 9.5 - 11.5 0.2 N N

B-4 5-7 0 N N

B-4 10- 12 3.0 N N

B-5 0-2 0 N N

B-5 4.5 - 6.5 0 N N

B-5 9 - 11 22.0 N y

B-6 0-2 0 N N

B-6 5 - 7 19 Y Y

B-7 5 - 7 70 Y y

B-7 10- 12 30 Y Y

B-8 0-2 0 N N

B-8 5 - 7 24 N Y

B-8 10- 12 0.2 N N

B-9 0-2 0.4 N N

B-9 5 - 7 0.2 N N

B-9 10- 12 0.3 N N

B-10 5 - 7 0 N N

B-10 10- 12 12 N y

B-11 0-2 0 N N
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TABLE 2

(continued)
TEST BORING SOIL SAMPLE PID

SCREENING AND PHYSICAL INSPECTION RESULTS

80ring Depth Interval HNu Reading Visible Staining? Hydrocarbon Odor?

8-11 5 - 7 2.8 N N

8-11 10- 12 5.5 N Y

8-11 AF at 15 0.7 N N

8-12 0-2 5.5 N N

8-12 5 - 7 0.5 N N

8-12 10- 12 150 N Y

8-13 5 - 7 3.0 N N

8-13 10- 12 0 N N

8-14 4-6 0 N N

8-14 9 - 11 2.2 N N

8-14 14 - 16 0.1 N N

8-15 4-6 0 N N

8-15 9 - 11 28 N N

Depths in feet below grade
HNu readings in parts per million
Total headspace volatiles
N: No
Y: Yes
AF: Auger Flight
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In all cases where a significant PID response or physical evidence of

contamination was encountered, the samples in question had been collected at

or below the local ground water table, which was encountered at three to six

feet below grade. No significant evidence of soil contamination was observed

in soil samples retrieved from above the water table in any of the fifteen test

borings. Therefore, no physical evidence of residual petroleum contaminant

source material was identified above the water table (vadose zone) in any of the

borings.

Monitoring Well Sampling and Analysis

On October 14, 1993, HRP sampled 26 of the existing ground water

mOhitoring wells that were previously installed by O&G (wells MW-7, MW-10

through MW-20A, MW-24 through MW-25A, and MW-27 through MW-31).

Additionally, five other ground water samples were retrieved from monitoring

wells MW-22, MW-26 and MW-2, piezometer PZ-23 (formerly MW-23) and the

eastern area pilot sparging well (SWE) on November 10, 1993. These five

samples were obtained from points which were installed or reconstructed by

HRP at the time of the AS/SVE system installation. Several of the O&G

monitoring wells which were crucial to plume definition in 1990 and 1991 had

been seriously damaged or destroyed during site tank removal operations.

Several of these wells were rehabilitated (MW-22, MW-1, MW-2) and two were

converted into piezometers by pulling the two inch well materials from the

ground and reinserting one inch materials back into the bore hole (PZ-5 and

PZ-23).

Each of the samples were collected with a clean, single-use, disposable

polyethylene bailer subsequent to the removal of approximately six (6) well
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volumes of water for well development. PZ-23 and the eastern sparging well

(SWE) were sampled with tygon tubing and a peristaltic pump as they are

constructed of 1.0 inch inside diameter (1.0.) PVC. Samples were transferred

directly into pre-labelled 40 milliliter VOA vials and packed on ice pending

transport to Connecticut Testing Laboratories, Inc. (CTL) of Meriden, Connecti

cut. CTL is an independent Connecticut Department of Health Services

certified analytical laboratory. The samples were analyzed for the presence of

volatile organic compounds by U.S. EPA SW-846, Method 8260 (GC/MS)

including quantifications of hydrocarbons as gasoline, kerosene, #2 fuel oil,

diesel fuel, jet fuel (JP-5) and aviation gasoline. Each sample was also analyzed

for the presence of pentane, hexane, heptane and octane by gas chromatogra

phy due to the presence of these compounds in several of the petroleum

products currently or formerly stored at the fuel farm. The results of the

ground water sampling are summarized in Table 3. Table 3 also includes

current Federal and Maine drinking water standards for the detected contami

nants. Complete laboratory analytical results are included as Appendix A.

Benzene was detected in seven (7) of the ground water samples at or

in excess of current drinking water standards. Toluene and xylenes were also

detected in the same seven ground water samples but were in excess of

drinking water standards only in MW-10 (toluene) and MW-12 (toluene and

xylenes). Hydrocarbons (as gasoline) were reported in the samples from MW

22, PZ-23 and the eastern sparge well (SWE) at levels above the Maine drinking

water standard. Also the halogenated volatile organic compound 1, 1-Dichloro

ethylene was detected in MW-24A in excess of the current drinking water
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standard. This compound was not detected in any of the other sampled wells.

MW-24A is screened in the deeper portion of the marine clay formation.

Definition of Ground Water Contaminant Plumes

The two ground water plumes defined by O&G in their 1990 and 1991

investigations are still present, based on the ground water sample analytical

data. However, the distinction between the two plumes is no longer as

evident. The approximate outlines of the contaminant plumes as total BTEX

compounds are shown on Sheet 4. Two wells located on the western half of

the facility which did not exhibit detectable levels of contamination in 1991,

MW-22 and MW-25, exhibited contaminant levels in excess of current drinking

water standards during the 1993 sampling.

The two plumes previously defined by the O&G investigations are

currently represented by MW-1 0, MW-12, MW-18 and the eastern sparge well

(Plume I), and by MW-22, PZ-23 (formerly MW-23) and MW-25 (Plume II). The

interpreted source of Plume I is in the vicinity of Tank T-202 (west or north

side) or the piping associated with it. It is noted that Plume I defined by O&G

in 1990 was centered on wells MW-12 and MW-13, and also included wells

MW-3, MW-4, MW-5, MW-8, MW-9, MW-1 0, MW-11 , MW-14 and MW-16 to

a much lesser extent. Many of these wells, including MW-13, were destroyed

by tank removal operations or were dry at the time 'of the HRP sampling event.

The source of Plume II appears to be located somewhere south of a line

between MW-27 and MW-29, in the vicinity of tanks T-104 and T-105.
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TABLE 3

VOLATilE ORGANIC COMPOUNDS IN GROUND WATER 10-14-93 AND 11-10-93

Well STYR CHA 11 DCE MEC C12 TCA BNZ TOl EBZ XYl

MW-10 68* 2,880* 198

MW-12 2 3 2 159* 3,684* 146 788*

MW-18 1 35* 2 8

MW-22 37* 191 18 64

PZ-23 5* 8 1 6

MW-24A 20* 19

MW-25 21* 148 16

Eastern Sparge 39* 7 21 31
Well (SWE)

Federal MCl 5 NS 7 5 70 200 5 1,000 700 10,000

Maine MEG 5 NS 7 48 70 200 5 NS 700 600

All results in parts per billion Bold values* indicate standard equalled or exceeded
STYR = Styrene TCA = 1,1, 1-Trichloroethane
CHA = Chloroethane BNZ = Benzene
11 DCE = 1, 1-Dichloroethylene TOl = Toluene
MEC = Methylene Chloride EBZ = Ethyl Benzene
C12 = Cis-1,2-Dichloroethylene XYl = Xylenes

MCl = Maximum Contaminant level (Federal) No value indicates below detection level
MEG = Maximum Exposure Guideline (Maine)
NS = No Standard

nlnav-30fe.rws
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TABLE 3 (Continued)

VOLATilE ORGANIC COMPOUNDS IN GROUND WATER 10-14-93 AND 11-10-93

Well IBZ NPBZ 135 TBBZ 124 ITOl NAP CHl PENT HC

MW-10

MW-12

MW-18

MW-22 4 3 5 1 11 1 2 89 640*

PZ-23 2 5 30 8 42 150*

MW-24A

MW-25

Eastern Sparge 2 3 132 110*
Well (SWE)

Federal MCl NS NS NS NS NS NS NS 100 NS NS

Maine MEG NS NS NS NS NS NS 25 NS NS 50

All results in parts per billion Bold values* indicate standard equalled or exceeded
IBZ = Isopropylbenzene ITOl = P-Isopropyltoluene
NPBZ = N-Propylbenzene NAP = Napthanlene
135 = 1,3,5-Trimethylbenzene CHl = Chloroform
TBBZ = Tert-Butylbenzene PENT = N-Pentane
124 = 1,2,4 Trimethylbenzene HC = Hydrocarbons as Gasoline

MCl = Maximum Contaminant level (Federal) No value indicates below detection level
MEG = Maximum Exposure Guideline (Maine)
NS = No Standard

n\nav-30fe.rW5



water identified at the BNAS old fuel farm.

For comparative purposes, the Federal MCl (maximum contaminant

Although the iron level is relatively high and would be a potential fouling

manganese, sodium and total dissolved solids (TDS) as summarized below.

HRP
A$X)AJfS,1l\C.

12

Well Iron Manganese Sodium TDS

MW-7 5.33 0.28 23.2 205

MW-10 5.51 0.08 4.8 160

MW-12 5.01 0.23 4.5 119

MW-15 1.52 0.16 4.1 119

MW-20 0.60 0.58 10.6 278

MW-21 0.84 0.32 4.7 104

Standard 0.30* 0.20** NS NS

* Federal Secondary MCl
* * Maine Maximum Exposure Guideline
NS No Federal or Maine Standard

Results in milligrams per liter.

As part of the treatability evaluation of site ground waters utilizing

as an initial basis of comparison in evaluating the need for remediation at

allowable in potable drinking water and not specifically to contaminants in

AS/SVE, six monitoring well ground water samples were also analyzed for iron,

level) and Maine MEG (maximum exposure guidelines) are also presented in

contaminated sites. There is no current site use of the contaminated ground

ground water. However, they are typically utilized by environmental agencies

concern in an above-ground air striping unit, none of the concentrations

indicated above should pose a significant limitation on the use of air sparging

Table 3. It is noted that these drinking water standards apply to concentrations

for site remediation. Iron oxide precipitation in the aquifer material is not

n\nav-30fe.rws
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expected to cause significant loss of permeability due to the typically short time

spans that AS/SVE systems are operated (typically 6 months to one year).

Description of Subsurface Geologic and Hydrogeologic Conditions

Based on the previous drilling performed by O&G in 1990 and 1991, and

the recent drilling by HRP as part of this investigation, the subsurface geology

of the old fuel farm can be divided into three operational hydrostatigraphic

units. Unit one, the deepest of the three units, is defined as the base of the

unconsolidated, unconfined shallow aquifer system. Unit one is represented

almost exclusively by the low permeability marine clay known as the

Presumscott Formation. Unit one also includes the gneissic/ schistose bedrock.

Unit one is separated from unit two by both a contrast in hydraulic conductivity

and the absence of significant levels of BTEX ground water contamination.

Unit two, located immediately above Unit one, consists of a fine to

medium sand which contains lenses of peat (up to one foot thick) and zones

which contain finer grained materials (primarily silts). Unit two contains the

unconfined, shallow aquifer system bounded on the bottom by unit one and on

the top by the water table surface. The thickness of Unit two varies temporally
~~

with seasonal fluctuations in the water table elevation. Water level measure-

ments performed by HRP (and previously by O&G) indicate that Unit two's

average thickness in the investigated area is between two and ten feet.

Unit three lies above the local water table in the center of the western

half of the site and consists of a silt and clay soil with abundant plant material

(roots and stumps). Unit three lies stratigraphically above Unit two and appears

to be approximately four feet th.ick. Unit three was identified during the

installation of the western pilot test system. Unit three was not identified in
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subsequent to the removal of tanks T-202 and T-203 (scheduled for late

infiltration of areal recharge.

Under natural ground water flow conditions, Unit three would not be

of the venting portions of the western. system pilot test.

HRP
~,II\C.

14

the test borings and appJars localized in extent. This unit acted as a confining

(or semi-confining) layer IdUring the sparge test (when water elevations were

artificially raised) and its relatively low permeability inhibited the performance

wells located near the fuel farm's southwest corner (MW-9501 through

Ground water elevation contours were constructed using the shallow

expected to interact with the ground water system other than inhibiting the

Ground water elevations were measured in all competent monitoring

wells and piezometers on November 8, 1993. HRP included four monitoring

water and calculated ground water elevations are presented in Table 4.

well data (Hydrostatographic Unit Two wells) only and are presented on

Sheet 5. The contours define a primary flow direction towards the southeast

with a distinct area of ground water mounding in the vicinity of tank T-203 and

MW-9504) in the ground water elevation mapping. Measured depths to ground

to a lesser extent, tank T-202. The mounding is presumed to be caused in part

by a damming effect of the large underground tanks and in part as an echo of

the topographic high caused by the tank cover materials. It is assumed that,

spring/early summer 1994), ground water levels will equilibrate to a more

uniform flow field.

n\nav-30fe.rW5
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TABLE 4

GROUND WATER LEVELS 11/8/93

Well # Reference Elevation Depth to H2O Ground Water Elevation

MW-1 72.61 6.64 65.97

MW-2 70.83 5.90 64.93

PZ-5 75.22 12.27 62.95

MW-7 75.56 8.08 67.48

MW-9 81.49 Dry ---

MW-10 73.40 5.64 67.76

MW-11 74.36 7.14 67.22

MW-12 75.27 7.83 67.44

MW-13 81.39 Dry ---

MW-14 75.13 8.22 66.91

MW-15 73.59 6.64 66.95

MW-16 73.73 5.32 68.41

.MW-17 73.04 4.51 68.53

MW-17A 73.67 11.25 62.42

MW-18 71.97 7.26 64.71

MW-18A 70.89 12.51 58.38

MW-19 69.68 6.75 62.93

MW-20 66.86 5.98 60.88

MW-20A 66.70 8.36 58.34

MW-21 72.99 7.01 65.98

MW-22 74.14 6.38 67.76

PZ-23 73.95 6.27 67.68

MW-24 75.33 8.17 67.16

MW-24A 75.24 8.14 67.10

MW-25 73.35 6.03 67.32

MW-25A 73.87 12.20 61.67

MW-26 69.59 5.39 64.20
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TABLE 4
(continued)

GROUND WATER LEVELS 11/8/93

Well # Reference Elevation Depth to H2O Ground Water Elevation

MW-27 71.17 2.72 68.45

MW-28 72.84 3.70 69.14

MW-29 71.77 2.85 68.92

MW-30 80.66 10.75 69.91

MW-30A 81.41 17.78 63.63

MW-31 61.21 1.95 59.26

MW-9501 74.18 6.12 68.06

MW-9502 78.65 10.26 68.39

MW-9503 74.22 6.02 68.20

MW-9504 74.63 6.62 68.01

Elevations in feet above mean sea level.
Depths in feet below reference point.

MW-9501 through MW-9504 are located to the west of the southwest corner of the
old fuel farm.
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3.0 PILOT SYSTEM TESTING

To evaluate the feasibility of utilizing a combined air sparging/soil vapor

extraction (AS/SVE) system as a remediation technology, two pilot AS/SVE systems

were installed on the site. Each system consisted of a soil vapor extraction trench, an

air sparging injection well and a series of soil vapor and ground water monitoring

probes to monitor the tests. AS/SVE systems are a ground water remedial technique

where pressurized air is injected into an aquifer beneath a zone of ground water

contamination. Volatile organic compounds move from the dissolved phase to the

vapor phase by diffusion into the injected air as it rises by simple buoyancy up through

the contaminated aquifer. A soil vapor extraction system is then typically utilized to

collect the sparged contaminated air for discharge to the atmosphere and/or off gas

treatment.

3.1 System Location and Installation

The highest levels of ground water contamination detected on the site

to date are located in the vicinity of Tank T-202. Both tanks T-202 and T-203

were operational at the time of the testing. Additionally, all of the piping,

venting, and electrical services associated with Tanks T-202 and T-203

including the fueling and off-loading areas were intact and operational.

Subsurface investigation and testing were therefore limited to the western and

extreme eastern portions of the fuel farm where the levels of ground water

contamination were comparatively lower, and where soil contamination (above

the water table) was not in evidence.

The western pilot system was installed in the vicinity of monitoring well

MW-23 (reconstructed by HRP with one inch diameter PVC as PZ-23), which

exhibited the highest levels of ground water contaminants on the western half
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Test Overview

ground water contamination.

fabric was placed into the trench bottom and surrounded with filter sand. A

Construction details for the eastern system are summarized on Table 58.

HRP
~,II\C.
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of the site in the 1991 O&G sampling event. The eastern pilot system was

installed in the vicinity of HRP test boring 8-15 where it was considered that

combined air sparging/soil vapor extraction test as follows.

Step 1 - Soil Vapor Extraction Test-

• A Rotron DR-454 regenerative blower unit was piped to the soil vapor
extraction trench riser (vent).

effectively down-gradient of the ground water contaminant plume (Plume I)

centered around tank T-202 and would therefore likely intercept measurable

clay to allow meaningful testing. This location was also chosen as it is

The western system consisted of an SVE trench approximately forty-four

sufficient saturated and unsaturated thicknesses were present above the basal

feet in length, three fee~ deep and approximately three feet wide. Forty feet

of two inch diameter, 0.01 inch slotted PVC well screen surrounded with filter

was extended from the western end of the screen to a level above existing

single layer of 6 mil poly sheeting was placed above the sand and the trench

was backfilled with the excavated material. Two inch diameter PVC riser pipe

80th of the systems were tested utilizing a similar three step method

ology: Step 1 consisted of an independent soil vapor extraction test; Step 2

consisted of an independent air sparging test; and Step 3 consisted of a

midpoint of the trench towards the north as summarized in Table 5A.

Construction diagrams for both systems are shown on Sheet 6.

grade. A perpendicular line of probes and wells was extended from the

3.2

nlnav-30fe.rW5
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TABLE SA

WESTERN PILOT SYSTEM CONSTRUCTION DETAILS

Point Depth at Screen Diameter Distance Distance
Designation Type Bottom Length (I.D.) from from SW

Trench

S 2.5 SM 10.0 2.0 1.5 2.5 12.5

V5 VM 3.5 1.0 1.0 5.0 10.0

S 7.5 SM 10.0 2.0 1.5 7.5 7.5

V10 VM 3.5 1.0 1.0 10.0 5.0

V 12.5 VM 3.5 1.0 1.0 12.5 2.5

SW(W) 15 SW 16.0 2.0 1.0 15 0

V 17.5 VM 3.5 1.0 1.0 17.5 2.5

S 20 SM 10.0 2.0 1.5 20.0 5.0

V 25 VM 3.5 1.0 1.0 25.0 10.0

Types: SM = Sparging (water) Monitoring Probe
VM = Soil Vapor Monitoring Probe
SW = Sparging Injection Well

Depths in feet below grade
Distances and lengths in feet
Diameters in inches
All screens 0.01 inch slotted PVC
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TABLE 5B

EASTERN PILOT SYSTEM CONSTRUCTION DETAILS

Point Type Depth Screen Diameter Distance Distance
Designation at Length (1.0.) from from SW

Bottom Trench

S 2.5 SM 7.5 1.0 1.5 2.5 10.0

V5 VM 2.5 1.0 1.0 5.0 7.5

V 7.5 VM 2.5 1.0 1.0 7.5 5.0

S10 SM 7.5 1.0 1.5 10.0 2.5

SW(E) 12.5 SW 8.0 1.0 1.0 12.5 0

V 15 VM 2.5 1.0 1.0 15.0 2.5

S 17.5 SM 7.5 1.0 1.5 17.5 5.0

V 22.5 VM 2.5 1.0 1.0 22.5 10.0

Types: SM = Sparging (water) Monitoring Probe
VM = Soil Vapor Monitoring Probe
SW = Sparging Injection Well

Depths in feet below grade
Distances and lengths in feet
Diameters in inches
All screens 0.01 inch slotted PVC
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Step 3 - Combined A S/SVE Test-

Step 2 - Air Sparging System Test-

• The test was terminated when the soil vapor concentrations from the
extraction trench vent had stabilized.

• The test was terminated after water level and D.O. readings stabilized
or began to decrease.

URP
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• Samples (vapor) were retrieved from the sparge monitoring probes, soil
vapor monitoring probes and from the vapor extraction trench piping
(vent).

• Subsequent to the air sparging system test (step two), the soil vapor
extraction system was then operated in conjunction with the air
sparging injection.

• Periodic water levels and dissolved oxygen levels were measured in the
sparge monitoring probes and nearby monitoring wells.

• Upon stabilization of pressure and contaminant concentration levels,
step one of the test was terminated.

• Operation of the compressor was initiated to inject air into the shallow
aquifer.

• Measurements of vacuum and flow rate, and periodic discharge samples
were taken from ports located on the piping connecting the blower unit
to the trench.

• The sparging injection well was piped to an eight horsepower piston
type air compressor.

• Operation of the blower unit was initiated to draw soil gas vapors from
the subsurface via the extraction trench. Magnehelic vacuum pressure
gauges were utilized to measure induced vacuum at each of the soil
vapor monitoring probes at interVals of time until stabilization of the
readings was apparent.

• Pre-test water level and dissolved oxygen readings were taken at the
sparge monitoring probes and nearby monitoring wells/piezometers.

• Pre-test soil vapor samples were retrieved from each of the soil vapor
monitoring probes utilizing a glass sample bulb connected in line with a
personal sampling pump. The sampling pump was operated at a rate of
five liters per minute for a period of five minutes prior to taking the
sample. Samples were injected into a Photovac 10S50 field portable
gas chromatograph (Ge) for identification and relative quantification of
specific BTEX compounds present within the soil vapors.
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The western vapor extraction system induced a vacuum of approxi

mately 15 inches of water with an air flow of approximately 100 to 110 cubic

feet per minute (CFM) on the forty foot vapor extraction trench. The western

air sparge injection well was operated at approximately four (4) CFM flow rate

at five (5) pounds per square inch (PSI) of pressure.

The eastern vapor extraction system induced a vacuum of approximately

11.5 inches of water at 115 CFM. The eastern air sparge injection well was

operated at approximately two (2) CFM flow rate at three (3) PSI. Graphical

and numerical analysis of the AS/SVE system testing is included in Appendix B.

Western System Test Results

The western pilot system was tested on November 10, 1993. The

venting only phase (Step 1) was performed for a period of two hours. Pre-test

GC Measurements of BTEX compounds in the soil vapor monitoring probes and

sparge monitoring probes identified Ethyl Benzene (at a relative concentration

of 30.87 parts per billion (ppb)) in sparge monitoring point S-7.5 as the only

detectable pre-test contaminant. Ethyl Benzene was also detected at 12.89

ppb in the vent discharge 90 minutes into the test, but was not detected in the

samples retrieved at 0, 30, 60 or 120 minutes. No other BTEX constituents

were detected before, after, or during the conduct of the venting portion of the

western system testing.

No discernable pattern of pressure readings was generated during the

two hour test. Significantly higher vacuum readings were occasionally

measured in the venting points farther away from the venting trench than in

those closer to it. Many of the readings were also very low, approaching the

measurement accuracy of the magnehelic gauge (0.10 inches of water). This
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area.

levels were also recorded in PZ-23, MW-24 and MW-24A. The results of the

uppermost three to four feet of soil (hydrostatographic Unit three) in the test

HRP23

TABLE 7
WATER LEVEL CHANGES, WESTERN SYSTEM TEST

Time 8·2.5 8·7.5 S·2O MW·22 PZ·23 MW·24 MW·24A

0930 2.1 3.35 4.42 0.06 1.45 NM NM

1015 2.4 2.77 6.47 0.33 2.29 0.04 0.01

1045 1.94 2.62 5.87 0.50 1.95 0.05 0.00

Distance from sparge well 12.5 7.5 5.0 56.4 19.20 104.1 105.0

Values expressed as feet above pre-test conditions
Distances in feet
NM = Not Measured

TABLE 6
DISSOLVED OXYGEN READINGS, WESTERN SYSTEM TEST

Time 5-2.5 5-7.5 5-20 MW-22 MW-24

Pre-test (0900) 1.25 1.05 .65 .85 .70

0930 1.50 10.00 13.00 1.25 1.40

1020 1.30 6.75 12.00 1.10 1.10

1100 1.70 8.00 12.00 0.90 1.00

Net Change 0.45 6.95 11.35 0.05 0.30

Distance from sparge well 12.5 7.5 5.0 56.4 104.1

Distances in feet, D.O. levels in mg/I

The sparging only portion (5tep 2) of the western system testing was

5-20), MW-22 and MW-24 both prior to and during the sparge only test. Water

readings were made in the three sparge monitoring probes (5-2.5, 5-7.5, and

testing are presented in Tables 6 and 7:

performed for a period of two hours. Dissolved oxygen and water level

reaction to the venting is believed to be due to the very low permeability of the

n\nav-30fe.rW5
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The dissolved oxygen readings indicate a significant radius of influence

of the sparging well of approximately 12.5 feet from the well as defined by the

zero intercept of the line defined by the readings from S-7. 5 and S-20. The

readings from S-2.5, MW-22 and MW-24 are probably within a margin of error

of the YSI dissolved oxygen meter utilized for the measurements. It is noted

that bubbles were observed during the testing in both S-7.5 and S-20.

The water level data indicate that the pressure induced on the system

by the sparge well was translated through the aquifer to a distance of at least

60 feet (beyond MW-22 at 56.4 feet). This is believed to be attributable to the

low permeability soil in the upper three to four feet in the test area designated

as hydrostratographic Unit three. The water level readings represent a

piezometric surface in the vicinity of the sparging well and not the water table.

It is noted that the water levels measured in probe S-20, located five feet from

the sparge well were actually above ground level during a large portion of the

test. A line plotted against the water level values from the sparge probes only,

indicates a significant radius of influence between 9 and 16 feet from the

sparge well.

The combined air sparging/soil vapor extraction test (Step 3) was

performed for a period of one hour immediately following the sparging portion

of the test. No detectable levels of BTEX compounds were identified in the soil

vapor monitoring probes. However, GC screening of the sparge monitoring

probes and vent discharge yielded the following results:
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venting trench.

the rate of diffusion of ground water contaminants from the dissolved to the

20, which is nearest to the sparging well, is due to the large volume of "clean"

HRP25

TABLE 8
COMBINED WESTERN AS/SVE TEST GC SCREENING RESULTS

Sample Point Time Ethyl Benzene Total Xylenes Distance from Sparge
Well

S-2.5 --- 3,401.0 42.0 12.5

S-7.5 --- 4,030.0 BDL 7.5

S-20 --- 74.0 BDL 5.0

Vent 0 23.0 BDL 15.0

Vent 15 14.0 BDL 15.0

Vent 30 11.7 BDL 15.0

Vent 45 13.0 BDL 15.0

Vent 60 11.0 BDL 15.0

Time in minutes
Concentrations in parts per billion
Distances in feet
BDL - Below Detection level
Sparge samples taken randomly during test

The relatively low level of ethyl benzene reported in monitoring probe S-

were liberated by the air sparging as detected in the sparge monitoring probes.

As Table 8 shows, significant quantities of volatile organic compounds

values in the vent discharge are due to the dilution of the liberated VOCs by

detectable levels of ethyl benzene in the discharge. The significantly lower

Contamination was being intercepted by the venting trench as indicated by the

atmospheric air being introduced via the sparging well at a rate far in excess of

essentially clean soil vapors being drawn in along the length of the forty foot

vapor phase.

n\nav-30fe.rW5
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Eastern System Test Results

The eastern pilot system was tested on November 11, 1993, in much

any of the three phases of the eastern system test.

Vacuum pressure readings stabilized within five minutes of the initiation

HRP
~,INC.
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Probe: V-5 V-7.5 V-15 V-22.5

Vacuum: 3.0 2.6 0.5 0.1
in inches
of H2O.

with the following results:

The sparging portion of the test was performed for a one hour period

apparent overestimation may be due to some degree of short circuiting of air

expected of clean gravels as opposed to clean fine to medium sands. This

Vacuum readings remained constant throughout the two hour test duration. A

state solution developed by Johnson (1988) an estimate of the intrinsic soil

applied vacuum of approximately twenty two (22) feet. Utilizing the steady

permeability was performed. The resultant value of 8.7 x 10-4 cm 2 would be

flow along the forty foot long horizontal venting trench.

of the venting phase at the following vacuum readings:

simple vacuum vs distance plot indicates an effective radius of influence at the

not reveal detectable levels of BTEX compounds either before, after or during

the soil vapor and sparge monitoring probes and vacuum trench discharge did

the same manner as the western system test. GC screening of samples from

3.4
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water level changes indicate an approximate radius of influence of between 7.5

The combined AS/SVE test was operated for a period of one hour during

other than that it is likely greater than 10.0 feet from the sparge well. The

HRP27

TABLE 10
WATER LEVEL CHANGES, EASTERN SYSTEM TEST

Time 5-2.5 5-10 5-17.5 MW-1

1000 0 1.01 0.40 0

1015 0 1.34 0.73 0

1030 0 1.00 0.79 0

1045 0 1.00 0.76 0

1100 0 0.94 0.73 0

Distance from sparge well 10.0 2.5 5.0 62.5

Values expressed as feet above pre-test conditions
Distances in feet.

No radius of influence can be obtained from the dissolved oxygen data

which the vent exhaust and monitoring probes were sampled periodically with

and 10.0 + feet.

the GC without detectable results.

TABLE 9
DISSOLVED OXYGEN READINGS, EASTERN SYSTEM TEST

Time 5-2.5 5-10 5-17.5 MW-2

Pre-test (0900) 4.6 10.0 10.0 9.0

1005 5.0 10.0 10.0 NM

1020 5.0 10.0 10.8 NM

1045 5.5 10.0 10.5 9.0

Net Change 0.9 0.0 0.5 0.0

Distance from sparge well 10.0 2.5 5.0 62.5

Readings in mg/I
Distances in feet
NM = not measured

n\nav-30fe.rW5
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Conclusions Concerning the Utility of Air Sparging to Site Remediation

Pilot AS/SVE ground water remediation systems were installed and

tested in two areas of the site. The western system was installed in BTEX

Plume II and the eastern system in Plume I.

Both pilot system tests were performed in areas where vadose zone soil

contamination is minimal or non-existent and where ground water contamina

tion levels are low to moderate. This was because the area of the most

significant ground water contamination detected on the site is in close

proximity to tank T-202, an active underground storage tank with a capacity

of 567,000 gallons of jet fuel (JP-5), where subsurface testing cannot be

performed at this time due to physical site constraints. The testing was

therefore performed as a site baseline evaluation to a) evaluate the physical

potential for the use of AS/SVE remedial techniques in the accessible areas of

the site, and b) to extrapolate these results to other areas of the site as

possible.

From a physical standpoint, both pilot systems performed well in the

sparging phase, indicating sparge radii of between 10 and 12.5 feet.

Physically, the venting phase of the tests performed well on the eastern

system, indicating an effective vent radius of approximately 22 feet. Little

measurable physical response was seen in the western system due to localized,

near surface, low permeability soils.

From a contaminant removal standpoint, the western system test

indicated that BTEX compounds can be stripped from site ground water by

sparging and be removed by soil vapor extraction. No detectable levels of

BTEX compounds were identified in the eastern system due to lower ground
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water contaminant concentrations at the pilot test location. Due to the

presence of tank T-102 and associated pipelines/structures, it was not possible

to locate the pilot test in the center of the contamination plume previously

identified by O&G. It is expected that an AS/SVE system installed in the

eastern contaminant source area, where the highest on-site ground water

contaminant levels have been detected, will be effective in contaminant

removal.

HRP concludes that venting systems for the withdrawal of contaminated

soil vapors and sparged contaminated vapors can be successfully operated at

this site. The radius of influence from the venting trenches is expected to be

on the order of 20 to 25 feet, depending on the vacuum and flow rates used.

Effectivesparging radii, however, appear to be limited to no more than fifteen

feet due to the generally thin saturated thickness of the unconfined aquifer.

HRP recommends that final design of the AS/SVE system proceed.

Many of the ground water monitoring wells which were installed by

O'Brien and Gere have been destroyed, primarily on the eastern side of the fuel

farm. HRP understands that many of these destroyed wells are to be replaced

by the tank removal contractor subsequent to the completion of the removal of

tanks T-202 and T-203. It is noted that ground water contaminant concentra

tions in Plume II have generally decreased since the O&G sampling events in

1990 and 1991. Although the number of wells in which petroleum compounds

have been detected has increased from those reported by O&G, no petroleum

compounds'have as yet been detected in the outermost downgradient series of

monitoring wells (MW-24, MW-26, MW-19, MW-20, and MW-31).
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The bulk of the significant site ground water contamination is in the

vicinity of tank T-202, which is slated for removal in the near future (late

spring/early summer 1994). HRP understands that significant dewatering will

be performed in the vicinity of this tank to accomplish its removal. This

dewatering, in addition to source removal, should remediate a portion of the

worst case site ground water contamination.

HRP recommends that the AS/SVE system design address the estimated

or anticipated effects of the tank removals and associated dewatering on the

aquifer thickness and ground water flow system dynamics. HRP recommends

that separate systems for the western (Plume II) and eastern (Plume I) portions

of the site be designed to allow construction and operation of the western

system independent of any delays associated with tank removal and site

restoration work on the eastern half of the site.
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Please feel free to contact us if you have any questions.

Please find attached laboratory report(s) for the samples submitted on
October 15, 1993:

HRP ASSOC\1\1ES INC.

STEPHEN J. FRANCO
Laboratory Director

PHONE II 203/634-3731

165 GRACEY AVENUE rz: MERIDEN, CT III 06451

103-477-6
NAV0030.FE
39814
19716
350

LAB No.
PO/JOB No. :
INVOICE No.
ORDER No.
CUSTOMER No.:

HRP Associates Inc.
167 New Britain Ave
Plainville, cr 06062

Attn: Ms. Pat Terwilliger

November 1, 1993

All pertinent information for this analysis is located on the report. Should it be
necessary to contact us regarding billing and or the test results, please have the
following information readily available:

~
e ~ruly your:,

. It.J4;,. f1 iJ"7:~;)"'W'.:./D
Steph n J. FNt6"co .
La50ratory Director
PH-0547

-connecticut
testing
laboratories inc.

~~~~ WATER. SOIL. AIR
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Iron-mg/L 5.33 5.51 5.01 1.52
Manganese--=m~g'ITL-·---------------0.28~ ----0.08- ----0.23 0.16-
Sodium-mg/L ----23.2 - ----4.8 - ----4.5 - ----4.1
Tot. Dissolved sollds-mglL ---205__== __160__== __119 119

Page 2

Iron-mg/L__~=-___________ 0.60 0.84
Man~anese-mglL ----0.58- ----0.32
Sodlum-mg/L ----10.6 - ----4.7
Tot. Dissolved solids-mglL ---278__== __104

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06451-2268

(203)-634-3731
Connecticut Certification No. PH-0547

W
12374
KW-15

W
12371
KW-12

CTL Lab No. 103-477-6
PO/Job No. NAV0030.FE

W
12369
KW-10

W
12383
KW-21

W
12368
KW-7

W
12381
KW-20

HRP Associates Inc.
11-1-93

W = Water/Aqueous
S = Soil/solid
o = oil/Hydrocarbons

Date Samples Received : 10-15-93

Client Name ...
Date of Report

RESULTS OF ANALYSIS

Dissolved Metals

Matrix Type
CTL Sample No.
Field Id

Dissolved Metals

Matrix Type
CTL Sample No.
Field Id

Matrix Types
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Please feel free to contact us if you have any questions.

Please find attached laboratory report(s) for the samples submitted on
October 15, 1993:

All pertinent information for this analysis is located on the report. Should it be
necessary to contact us regarding billing and or the test results, please have the
following information readily avaIlable:

STEPHEN J. FRANCO
Laboratory Director

PHONE II 203/634-3731

165 GRACEY AVENUE mMERIDEN, CT II!: 06451

!fD\ ~ [0 U Wi ~ riill
ill] NOV - 31993 ~ i

HRP ASSOCIATES, INJ

103-447-26
NAV0030.FE
39756
19658
350

LAB No.
PO/JOB No.
INVOICE No. :
ORDER No. :
CUSTOMER No.:

October 29, 1993

HRP Associates Inc.
167 New Britain Ave
Plainville, cr 06062

Attn: Ms. Pat Terwilliger

Very truly yours,

~~/m~
Stephen J. Franco
La50ratory Director
PH-0547

--, connecticut
testing
laboratories inc.

~~~~ WATER. SOIL. AIR
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. Page 2

MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS = PPB

. Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

Date Analyzed :10/27-10/28/93

w

MW-12

BDL
---BDL-
---BDL-

3-:0
---=B=DL
---BDL-
---BDL--
---BDL-
---BDL-'-
---BDL--
---BDL-

2-:0
-----=BD=L
---BDL-
---BDL--
---BDL-
---BDL-

159-:0
---BDL
---BDL--
---BDL-
---BDL-
---BDL-
---BDL-
3"";684~

BDL
---BDL--
---BDL--
---BDL-
---BDL--
---BDL--
---BDL--

146~
---BDL
---593~

195.0

: YK

w

MW-ll

w

MW-IO

Analyst

w

MW-7

Inc.

Date Samples Rec'd: 10-15-93

MDL

1 BDL BDL BDL
-1- ---BDL-- ---BDL- ---BDL-
-1- ---BDL-- ---BDL-- ---BDL--
-1- ---BDL-- ---BDL- ---BDL-
-1- ---BDL-- ---BDL- ---BDL-
-1- ---BDL-- ---BDL-- ---BDL-
-1- ---BDL-- ---BDL- ---BDL-
-1- ---BDL-- ---BDL- ---BDL-
-1- ---BDL-- ---BDL- ---BDL-
-1- ---BDL-- ---BDL-- ---BDL-
-1- ---BDL-- ---BDL-- ---BDL-
-1- ---BDL-- 1~ ---BDL-
-1- ---BDL-- -----=B=DL ---BDL-
-i~ ---·BDL-- ---BDL- ---BDL-
-1- ---BDL-- ---BDL-- ---BDL-
-1- --'-BDL-- ---BDL- ---BDL--
-1- ---BDL-- ---BDL- ---BDL-
-1- ---BDL-- 68~ ---BDL-
-1- ---.BDL-- ----BDL ---BDL-
-1- ---BDL-- ---BDL-- ---BDL-
-1- ---BDL-- ---BDL- ---BDL-
-1- ---BDL-- ----BDL- ---BDL-
-1- --BDL-- ---BDL- ---BDL-
-1~ ---BDL- ---BDL- ---BDL-
-1- ---BDL-- ~880~ ---BDL-
-1- ---BDL-- - BDL ---BDL-
-1- ---BDL-- ---BDL- ---BDL-
-1- -..-..-·BDL-- --·-BDL- ---BDL-
-1- BDL ---BDL-- ---BDL-
~l~ -·-·-BDL-- ---·BDL-.- ---BDL
-1- ---BDL-- ---BDL-- ---BDL--
-1- ---BDL-- ---BDL- ---BDL-
~1- ---BDL-- ---BDL- ---.BDL
-1- ---BDL-- ---BDL- ---BDL--
-1- ---BDL-- ---139~ ---BDL-
-1- ---BDL-- 59.0 ---BDL-

.';':~:'HRP A'ssociates
103-447-26
NAV0030.FE
10-29-93

difluoromethane
thane -
loride
hane
hane
ofluoromethane
loroethylene --
e chloride
2-Dichloroethylene
loroethane
loropropane
Dichloroethylene -rrn
orornethane
ichloroethane
loropropylene --
etrachloride --

Ioroethane
oethylene
loropropane
hloromethane
ethane
Dichloropropylene

chloropropylene -ichloroethane
oroethylene --

loropropane
hloromethane- . "

ornoethane (EDB) -nzene
zene
Tetrachloroethane
ne

" :~ -' .

Clien{"'"
Lab No.
PO No.
Rep. Date

EPA METHOD 8260 GC/MS

Matrix' Type

Field ID

Dichloro
Chlorome
Vinyl ch
Chloroet
Bromomet
Trichlor
1,1-Dich
Methylen
trans-1,
1,1-Dich
2,2-Dich
cis-l,2
Chlorofo
Brornochl
1,1,1-Tr
1,1-Dich
Carbon t
Benzene
1,2-Dich
Trichlor
1,2-Dich
Brornodic
Dibrornom
cis-1,3
Toluene
t-1,3-Di
1,1,2-Tr
Tetrachl
l,3-Dich
Dibromoc
l,2-Dibr
Chlo-robe
Ethylben
1,1,1,2
p/m-Xyle
o-Xylene

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

MDL= Minimum Detectable Level/BDL= Below Detection Level/UNITS= PPB

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

1 BDL BDL BDL 2.0
-1- --BDL- --BDL- --BDL- BDL
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
"""1- --BDL- --BDL- --BDL- --BDL
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- -BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- -BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- -BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
:-05 --BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL-

w

MW-12MW-ll

w

MW-l0

w

Date Analyzed :10/27-10/28/93

Analyst : YK

Page 3

w

MW-7

Date Samples Rec'd: 10-15-93

MOL

HRP Associates 1nc~

103-447-26
NAV0030.FE
10-29-93

··
··

zene
achloroethane

oropropane --ene
ene
hylbenzene --ene
nzene
hylbenzene --zene
oluene
benzene
hylbenzene --benzene
ne
benzene
-chloropropane
orobenzene
tadiene --

orobenzene --ne-ppm
ne-ppm
1 'oil-ppm --Fuel-ppm --pm
on Gas-ppm --

Client
Lab No.
PO No.
Rep. Date

Matrix Type

Field 1D

EPA METHOD 8260 GC/MS

styrene
Bromoform
I sopropylb-en
1,1,2,2-Tetr
Bromobenzene
1,2,3-Trichl
n-Propylbenz
2-Chlorotolu
1,3,5-Trimet
4-Chlorotolu
tert-But¥lbe
1,2,4-TrJ.met
sec-Butylben
p-1sopropylt
1,3-Dichloro
1, 2, 3-Trimet
1,4-Dichloro
n-Butylbenze
1,2-Dichloro
1,2Dibromo-3
1,2,4-Trichl
Hexachlorobu
Naphthalene
1,2,3-Trichl
HC as Gasoli
HC as Kerose
HC as #2 Fue
HC as Diesel
HC as JP-5-p
HC as Aviati

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS= PPB

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

1 BDL BDL BDL BDL
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- -BDL- --BDL- --BDL- -BDL-
-1- --BDL- -BDL- --BDL- -BDL-
-1- -.-BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- -BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL-'- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- -BDL- --BDL- -BDL-
-1- -BDL- -BDL- --BDL- -BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-

MW-16

w

MW-15

w

MW-14

w

.'.'

Date Analyzed :10/27-10/28/93

Analyst : YK

Page 4

MW-13

w

Date Samples Rec'd: 10-15-93

MOL

HRP Associates Inc.
103-447-26
NAV0030.FE
10-29-93

difluoromethane
thane -
loride
hane
hane
ofluoromethane
loroethylene --
e chloride
2-Dichloroethylene
loroethane
loropropane
Dichloroethylene -rm
oromethane
ichloroethane
loropropylene --
etrachloride --

loroethane
oethylene
loropropane
hloromethane
ethane
Dichloropropylene

chloropropylene -ichloroethane
oroethylene --
loropropane
hloromethane
omoethane (EDB) '-nzene
zene
Tetrachloroethane
ne

Client
Lab No.
PO No.
Rep. Date

Matrix Type

Field ID

EPA METHOD 8260 GC/MS

Dichloro
Chlorome
Vinyl ch
Chloroet
Bromomet
Trichlor
1,1-Dich
Methylem
trans-1,
1,1-Dich
2,2-Dich
cis-1,2
Chlorofo
Bromochl
1,1,1-Tr
1,1-Dich
Carbon t
Benzene
1,2-Dich
Trichlor
1,2-Dich
Bromodic
Dibromom
cis-1,3
Toluene
t-1,3-Di
1,1,2-Tr
Tetrachl
1,3-Dic:h
Dibromoc
1,2-Dibr
Chlorobe
Ethylben
1,1,1,2
p/m-Xyle
o-Xylene

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Matrix Type: W= Water/Aqueous S= Soli/Solid O=Oil/Hydrocarbons

MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS = PPB

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

1 BDL BDL BDL BDL
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- -BDL- --BDL- --BDL- -BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- -BDL- --BDL- --BDL- -BDL-
-1- -BDL- --BDL- --BDL- -BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- -BDL- -BDL- --BDL- -BDL-
-1- -BDL- -BDL- -BDL- --BDL-
-1- -BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
:-05 -.BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL-

w

0-16

W

0-15

w

0-14

Date Analyzed :10/27-10/28/93

Analyst : YK

w

Page 5

0-13

Date Samples Rec'd: 10-15-93

MOL

..

HRP Associates Inc.
103-447-26
NAV0030.FE
10-29-93

m
lbenzene
Tetrachloroethane
zene
ichloropropane --benzene
toluene
imethylbenzene --toluene
ylbenzene
imethylbenzene --lbenzene
pyltoluene
lorobenzene
imethylbenzene --lorobenzene
enzene
lorobenzene
mo-3-chloropropane
ichlorobenzene
robutadiene --
ene
ichlorobenzene
soline-ppm --
rosene-ppm

Fuel Oil-ppm
esel Fuel-ppm --
-5,...ppm --
iation Gas-ppm --

Client
Lab No.
PO No.
Rep. Date

EPA METHOD 8260 GC/MS

Matrix Type

Field ID

styrene
Bromofor
Isopropy
1,1,2,2
Bromoben
1,2,3-Tr
n-Propyl
2-Chloro
1,3,5-Tr
4-Chloro
tert-But
1,2,4-Tr
sec-Buty
p-Is0J;>ro
1,3-Dl.ch
1,2,3-Tr
1,4--"Dich
n-But¥lb
1,2-Dl.ch
1,2Dibro
1,2,4-Tr
Hexachlo
Naphthal
1,2,3-Tr
HC as Ga
HC' as Ke
HC as #2
HC as Di
HC as JP

. HC as Av

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS = PPB

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

w

MW-18A

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-

: YK

w

MW-18

w

MW-17A

a

Analyst

Date Analyzed :10/27-10/28/93

BDL BDL
--BDL- --BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- 1:0
--BDL- ----=B=DL
--BDL- --BDL-
--BDL- --BDL-
--BDL- --BDL-
-BDL- --BDL-
--BDL- -BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- 35~

--BDL- --BDL
--BDL- --BDL-
-BDL- --BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- 2~

--BDL- BDL
--BDL- --BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- -.-BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- --BDL-
--BDL- 6~

--BDL- 2.0

Page 6

w

MW-17

Date Samples Rec'd: 10-15-93

MOL

HRP Associates Inc.
103-447-26
NAV0030.FE
10-29-93

..
difluoromethane
thane -
loride
hane
hane
ofluoromethane
loroethylene --
e chloride
2-Dichloroethylene
loroethane
loropropane
Dichloroethylene -rm
oromethane
ichloroethane
loropropylene --
etrachloride --

loroethane
oethylene
loropropane
hloromethane
ethane
Dichloropropylene

chloropropylene -ichloroethane
oroethylene --
loropropane
hloromethane
omoethane (EDB) -nzene
zene
Tetrachloroethane
ne

Client
Lab No.
PO No.
Rep. Date

EPA METHOD 8260 GC/MS

Matrix Type

Field ID

Dichloro
Chlorome
Vinyl ch
Chloroet
Bromomet
Trichlor
1,1-Dich
Methylen
trans-1,
1,1-Dich
2,2-Dich
cis-1,2
Chlorofo
Bromochl
1,1,1-Tr
1,1-Dich
Carbon t
Benzene
1,2-Dich
Trichlor
1,2-Dich
Bromodic
Dibromom
cis-1,3
Toluene
t-'-1,3-Di
1,1,2-Tr
Tetrach1
1,3-Dich
Dibromoc
1,2-Dibr
Chlorobe
Ethylben
1,1,1,2
p/m-Xyle
o-Xylene

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



MDL= Minimum Detectable Level/SOL= Below Detection Level/UNITS = PPB

Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

Date Samples Rec'd: 10-15-93

w

MW-18A

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

: YK

MW-18

w

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-.-
--BDL-
--BDL-
--BDL-
--BDL-

Analyst

Date Analyzed :10/27-10/28/93

MW-17A

w

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

Page 7

w

MW-17

BDL
-BDL-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

MDL

.
o.

HRP Associates Inc.
103-447-26
NAV0030.FE
10-29-93

zene
achloroethane

oropropane --ene
ene
hylbenzene --ene
nzene
hylbenzene --zene
oluene
benzene
hylbenzene --benzene
ne
benzene
-chloropropane
orobenzene
tadiene --

orobenzene --ne-ppm
ne-ppm
1 Oil-ppm

Fuel-ppm --
--pm

on Gas-ppm --

Client
Lab No.
PO No.
Rep. Date

Matrix Type

Field ID

EPA METHOD 8260 GC/MS

styrene
Bromoform
Isopropylben
1,1,2,2-Tetr
Bromobenzene
1,2,3-Trichl
n-Propylbenz
2-Chlorotolu
1, 3, 5-Trimet
4-Chlorotolu
tert-Butylbe
1, 2, 4-Trimet
sec-Butylben
p-Isopropylt
1,3-Dichloro
1, 2, 3-Trimet
1,4-Dichloro
n-But¥lbenze
1,2-DJ.chloro
1,2Dibromo-3
1,2,4-Trichl
Hexachlorobu
Naphthalene
1, 2, 3-Trichl
HC as Gasoli
HC as Kerose
HC as #2 Fue
HC as Diesel
HC as JP-5-p
HC as Aviati

I
I·
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS= PPB

Matrix Type: W= Water/Aqueous S= Soli/Solid O=Oil/Hydrocarbons

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

Date Samples Rec'd: 10-15-93

w

MW-21

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-'-
--BDL-
--BDL-·-
--BDL-.
--BDL-
-BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-'-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

.: YK

MW-20A

w

BDL
-BDL-
-BDL-
-BDL-
--BDL-
-BDL-
-BDL-
-BDL-
-BDL-
-BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

•

Analyst

Date Analyzed :10/27-10/28/93

MW-20

w

BDL
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
-BDL-
-BDL-
-BDL-
-BDL-
-BDL-
-BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

Page 8

MW-19

w

BDL
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
-BDL-
-BDL-
-BDL-
-BDL-
-BDL-
-BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

MOL

HRP Associates Inc.
103-447-26
NAV0030.FE
10-29-93

..
difluoromethane
thane -
loride
hane
hane
ofluoromethane
loroethylene --
e chloride
2-Dichloroethylene
loroethane
loropropane
Dichloroethylene -rm
oromethane
ichloroethane
loropropylene --
etrachloride --

loroethane
oethylene
loropropane
hloromethane
ethane
Dichloropropylene

chloropropylene
ichloroethane -
oroethylene --

loropropane
hloromethane
omoethane (EDB) -nzene
zene
Tetrachloroethane
ne

Client
Lab No.
PO No.
Rep. Date

Matrix Type

Field 1D

EPA METHOD 8260 GC/MS

Dichloro
Chlorome
Vinyl ch
Chloroet
Bromomet
Trichlor
l,l-Dich
Methylen
trans-l,
l,l-Dich
2,2-Dich
cis-l,2
Chlorofo
Bromochl
l,l,l-Tr
l,l-Dich
Carbon t
Benzene
l,2-Dich
Trichlor
1,2-Dich
Bromodic
Dibromom
cis-l,3
Toluene
t-l,3-Di
1,1,2-Tr
Tetrachl
l,3-Dich
Dibromoc
1,2-Dibr
Chlorobe
Ethylben
1,1,1,2
p/m-Xyle
o-Xylene

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Page 9

MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS = PPB

Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

MW-21

w

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

: YK

w

MW-20A

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

',: ~'...... ;;:

Analyst

Date Analyzed :10/27-10/28/93

w

MW-20

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BOL-
--BDL-
--BDL-

w

MW-19

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-·-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
-BDL-
--BDL-
-BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-

Date Samples Rec'd: 10-15-93

MOL

HRP Associates Inc.
103-447-26
NAV0030.FE
10-29-93

.".

m
lbenzene
Tetrachloroethane
zene
ichloropropane --benzene
toluene
imethylbenzene --toluene
ylbenzene
imethylbenzene --lbenzene
pyltoluene
lorobenzene
imethylbenzene --lorobenzene
enzene
lorobenzene
mo-3-chloropropane
ichlbrobenzene
robutadiene --
ene
ichlorobenzene
soline-ppm --
rosene-ppm
Fuel Oil-ppm

esel Fuel-ppm --
-5-ppm --
iation Gas-ppm __

Client
Lab No.
PO No.
Rep. Date

Matrix Type

Field ID

EPA METHOD 8260 GC/MS

styrene
Bromofor
Isopropy
1,1,2,2
Bromoben
1,2,3-Tr
n-Propyl
2-Chloro
1,3,5-Tr
4-Chloro
tert-But
1,2,4-Tr
sec-Buty
p-Isopro
1,3-Dich
1,2,3-Tr
1,4-Dich
n-Butylb
1,2-Dich
1,2Dibro
1,2,4-Tr
Hexachlo
Naphthal
1,2,3-Tr
HC as Ga
HC as Ke
HC as #2
HC as Di
HC as JP
HC as Av

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



MDL= Minimum Detectable Level/BOL= Below Detection Level/UNITS = PPB

Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

BDL BDL BDL BDL
-BDL- --BDL- -BDL- -BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- -- 20-:1) --BDL- --BDL-
--BDL- --BDL --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
-BDL- --BDL- --BDL- -BDL-
--BDL- 19-:0 --BDL- --BDL-
--BDL- --BDL --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- 21-:1) --BDL-
--BDL- --BDL- --BDL --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- 148-:1) --BDL-
--BDL- --BDL- --BDL --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --.BDL- --BDL-
--BDL- --.BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- --BDL- --BDL-
--BDL- --BDL- 5~ --BDL-
--BDL- --BDL- 11.0. --BDL-

w

MW-25A

w

MW-25

w

Date Analyzed :10/27-10/28/93

Analyst : YK

MW-24A

Page 10

w

MW-24

Date Samples Rec'd: 10-15-93

MOL

··

HRP Associates Inc.
103-447-26
NAV0030.FE
10-29-93

··
difluorornethane
thane -
loride
hane
hane
ofluorornethane
loroethylene --
e chloride
2-Dichloroethylene
loroethane
loropropane
Dichloroethylene -rrn
orornethane
ichloroethane
loropropylene --
etrachloride --

loroethane
oethylene
loropropane
hlorornethane
ethane
Dichloropropylene

chloropropylene -ichloroethane
oroethylene --
loropropane
hlorornethane
ornoethane CEDB} -nzene
zene
Tetrachloroethane
ne

Client
Lab No.
PO No.
Rep. Date

EPA METHOD 8260 GC/MS

Matrix Type

Field ID

Dichloro
Chlororne
vinyl ch
Chloroet
Brornornet
Trichlor
1,1-Dich
Methylen
trans-1,
1,1-Dich
2,2-Dich
cis-1,2
Chlorofo
Brornochl
1,1,1-Tr
1,1-Dich
Carbon t
Benzene
1,2-Dich
Trichlor
1,2-Dich
Brornodic
Dibrornorn
cis-1,3
Toluene
t-1,3-Di
1,1,2-Tr
Tetrachl
1,3-Dich
Dibrornoc
1,2-Dibr
Chlorobe
Ethylben
1,1,1,2
p/m-Xyle
o-Xylene

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

Page 11

MDL= Minimum Detectable Level/SOL= Below Detection Level/UNITS = PPB

MW-25A

w

BDL
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

: YK

MW-25

w

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

.~' ..

Analyst

Date Analyzed :10/27-10/28/93

w

MW-24A

BDL
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-o-

w

BDL
-BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

, MW-24

Date Samples Rec'd: 10-15-93

MDL

HRP Associates Inc.
103-4

0

47-26
NAV0030.FE
10-29-93

m
lbenzene
Tetrachloroethane
zene
ichloropropane --benzene
toluene
imethylbenzene --toluene
ylbenzene
imethylbenzene --lbenzene
pyltoluene
lorobenzene
imethylbenzene --lorobenzene
enzene
lorobenzene
mo-3-chloropropane
ichlorobenzene
robutadiene --
ene
ichlorobenzene
soline-ppm --
rosene-ppm

Fuel Oil-ppm
esel Fuel-ppm --

-5-ppm --
iation Gas-ppm --

Client
Lab No.
PO No.o
Rep. Date

EPA METHOD 8260 GC/MS

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

Matrix Type

Field ID

styrene
Bromofor
Isopropy
1,1,2,2
Bromoben
l,2,3-Tr
n-Propyl
2-Chloro
l,3,5-Tr
4-Chloro
tert-But
l,2,4-Tr
sec-Buty
p-Isopro
l,3-Dich
l,2,3-Tr
l,4-Dich
n-But¥lb
l,2-D1Ch
l,2Dibro
l,2,4-Tr
Hexachlo
Naphthal
l,2,3-Tr
HC as Ga
HC as Ke
HC as #2
HC as Di
HC as JP
HC as Av

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS= PPB

Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

Date Samples Rec'd: 10-15-93

w

MW-30

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

: YK

MW-29

w

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

Analyst

Date Analyzed :10/27-10/28/93

MW-28

w

BDL
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-

Page 12

w

MW-27
MOL

HRP Associates Inc.
103-447-26
NAV0030.FE
10-29-93

difluoromethane
thane -
loride
hane
hane
ofluoromethane
loroethylene --
e chloride
2-Dichloroethylene
loroethane
loropropane
Dichloroethylene -rm
oromethane
ichloroethane
loropropylene --
etrachloride --

loroethane
oethylene
loropropane
hloromethane
ethane
Dichloropropylene

chloropropylene
ichloroethane -
oroethylene --
loropropane
hloromethane
omoethane (EDB) -nzene
zene
Tetrachloroethane
ne

Client
Lab No.
PO No.
Rep. Date

Matrix Type

Field ID

EPA METHOD 8260 GC/MS

Dichloro
Chlorome
Vinyl ch
Chloroet
Bromomet
Trichlor
l,l-Dich
Methylen
trans-1,
l,l-Dich
2,2-Dich
CiS-1,2
Chlorofo
Bromochl
l,l,l-Tr
l,l-Dich
Carbon t
Benzene
l,2":Dich
Trichlor
l,2-Dich
Bromodic
Dibromom
cis-1,3
Toluene
t-1,3-Di
l,l,2-Tr
Tetrachl
l,3-Dich
Dibromoc
l,2-Dibr
Chlorobe
Ethylben
1,1,1,2
p/m-Xyle
o-Xylene

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Page 13

MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS = PPB

Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

CONNECTICUT TESTING ~BORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

w

MW-30

BDL
--BDL-
-BDL-
--BDL-
--BDL-
-BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
-.BDL-
-BDL-
-BDL-
-BDL-
--BDL-
-BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-

: YK

..~........

MW-29

w

BDL
--BDL-.
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

Analyst

Date Analyzed :10/27-10/28/93

MW-28

w

BDL
-BDL-
--BDL-
--BDL-
-.-BDL-
--BDL-
-BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BD1.-
-BDL-
--BDL-

MW-27

w

BDL
--BDL-
-BDL-
--BDL-
-BDL-'-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-'
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

Date Samples Rec'd: 10-15-93

MDL

HRP Associates Inc.
103-447-26
NAV0030.FE
10-29-93

..

m
lbenzene
Tetrachloroethane
zene
ichloropropane --benzene
toluene
imethylbenzene --toluene
¥lbenzene
~methylbenzene--lbenzene
pyltoluene
lorobenzene
imethylbenzene --lorobenzene
enzene
lorobenzene
mO-3-chloropropane
ichlorobenzene
robutadiene --
ene
ichlorobenzene
soline-ppm --
rosene-ppm

Fuel Oil-ppm
esel Fuel-ppm --

-5-ppm --
iation Gas-ppm --

Client
Lab No.
PO No.
Rep. Date

Matrix Type

Field ID

EPA METHOD 8260 GC/MS

styrene
Bromofor
Isopropy
1,1,2,2
Bromoben
1,2,3-Tr
n-Propyl
2-Chloro
1,3,5-Tr
4-Chloro
tert-But
1,2,4-Tr
sec-Buty
p-Isopro
1,3-Dich
1,2,3-Tr
1,4-Dich
n-Butylb
1,2-Dich
1,2Dibro
1,2,4-Tr
Hexachlo
Naphthal
1,2,3-Tr
HC as Ga
HC as Ke
HC as #2
HC as Di
HC as JP
HC as Av

I·
I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS= PPB

Matrix Type: W= Water/Aqueous S= Soil/Solid O=OiI/Hydrocarbons

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

)

: YKAnalyst

Date Analyzed :10/27-10/28/93

w

MW-31

BDL
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL- ----- -----
--BDL-
--BDL- ----- -----
--BDL-
--BDL- ----- -----
-BDL-
--BDL- ----- -----
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL- ----- -----
--BDL-
--BDL- ----

----

Page 14

MW-30A

w

BDL
--BDL-
-BDL-
--BDL-
-BDL-
-BDL-'
-BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-.-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
-BDL-
--BDL-
-BDL-
--BDL-
-BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-

Date Samples Rec'd: 10-15-93

MDL

HRP Associates Inc.
103-447-26
NAV0030.FE
10-29-93

..
difluoromethane
thane -
loride
hane
hane
ofluoromethane
loroeth¥lene --
e chlorlde
2-Dichloroethylene
loroethane
loropropane
Dichloroethylene -rm
oromethane
ichloroethane
loropropylene --
etrachloride --

loroethane
oethylene
loropropane
hloromethane
ethane
Dichloropropylene

chloropropylene
ichloroethane -
oroethylene --
loropropane
hloromethane
omoethane (EDB) -nzene
zene
Tetrachloroethane
ne

Client
Lab No.
PO No.
Rep. Date

EPA METHOD 8260 GC/MS

Matrix Type

Field ID

Dichloro
Chlorome
Vinyl ch
Chloroet
Bromomet
Trichlor
l,l-Dich
Methylen
trans-1,
1,1-Dich
2,2-Dich
cis-1,2~

Chlorofo
Bromochl
1,1,1-Tr
1,1-Dich
Carbon t
Benzene
1,2-Dich
Trichlor
1,2-Dich
Bromodic
Dibromom
cis-l,3
Toluene
t-1,3-Di
1,1,2-Tr
Tetrachl
1,3-Dich
Dibromoc
1,2-Dibr
Chlorobe
Ethylben
1,1,1,2-

. p/m-Xyle
o-Xylene

I
I'

I
I
I
I
I
I,
I
I
I
I
I
I
I
I
I
I
I



Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS = PPB

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

: YK

Date Analyzed :10/27-10/28/93

Analyst

MW-31

w

BDL.
--BDL-
--BDL-
--BDL-
--BDL-
--BDL- ----- -----
--BDL-
--BDL- ----
--BDL- ----
--BDL-
--BDL- ----
--BDL- ----
--BDL-
--BDL- ----
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
-BDL-
-BDL-
--BDL- -----
--BDL- ----
--BDL-
--BDL- -----
--BDL- ----

Page 15

w

MW-30A

BDL
--BDL-
-BDL-
--BDL-
-BDL-
-BDL-
-BDL-
-BDL-
-BDL-
-BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
-BDL-
--BDL-
-BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

Date Samples Rec'd: 10-15-93

MDL

HRP Associates .Inc.
103-447-26
NAV0030.FE
10-29-93

m
lbenzene
Tetrachloroethane
zene
ichloropropane --benzene
toluene
imethylbenzene --toluene
ylbenzene
irnethylbenzene --lbenzene
pyltoluene
lorobenzene
irnethylbenzene --lorobenzene
enzene
lorobenzene
mo-3-chloropropane
ichlorobenzene
robutadiene --
ene
ichlorobenzene
soline-ppm --
rosene-ppm

Fuel Oil-ppm
esel Fuel-ppm ====
-5-ppm
iation Gas-ppm --

Client
Lab No.
PO No.
Rep. Date

EPA METHOD 8260 GC/MS

Matrix Type

Field ID

styrene
Brornofor
Isopropy
1,1,2,2
Brornoben
1,"2,3 -Tr
n-Propyl
2-Chloro
1,3,5-Tr
4-Chloro
tert-But
1,2,4-Tr
sec-Buty
p-Isopro
1,3-Dich
1,2,3-Tr
1,4-Dich
n-But¥lb
1,2-D1Ch
1,2Dibro
1,2,4-Tr
Hexachlo
Naphthal
1,2,3-Tr
HC as Ga
HC as Ke
HC as #2
HC as Di
HC as JP
HC as Av

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



n-Pentane-ppb ND<100 ND<100 ND<100 ND<100
n-Hexane-ppb ND<10--- ND<10--- ND<10--- ND<10--
n-Heptane-pp~b-------------ND<100--- ND<100--- ND<100--- ND<100--
n-octane-ppb ND<100--- ND<100--- ND<100--- ND<100---

W
MW-12

a

W
MW-ll

CTL Lab No. 103-447-26
PO/Job No. NAV0030.FE

W
MW-l0

W
MW-7

w w w W
MW-13 MW-14 'MW-15 ' MW-16

ND<100 ND<100 ND<100 ND<100
ND<10--- ND<10--- ND<10--- ND<10---

ND<100--- ND<100--- ND<100--- ND<100---
ND<100--- ND<100--- ND<100--- ND<100---

W W W W
MW-17 MW-17A MW-18 MW-18A

ND<100 ND<100 ND<100 ND<100
ND<10--- ND<10--- ND<10--- ND<10---

ND<100--- ND<100--- ND<100 ND<100---
ND<100--- ND<100--- ND<100--- ND<100---

w w w W
MW-19 MW-20' MW-20A MW-21

ND<100 ND<100 ND<100 ND<100
ND<10--- ND<10--- ND<10--- ND<10---

ND<100-- ND<100 ND<100--- ND<100---
ND<100--- ND<100--- Nr:k100-- ND<100--

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

HRP Associates Inc.
10-29-93

W = Water/Aqueous
S = Soil/Solid
o = oil/Hydrocarbons

Client Name ...
Date of Report

RESULTS OF ANALYSIS

GC/FID
Matrix Type
Field Id

n-Pentane-ppb _
n-Hexane-ppb
n-Heptane-pp~b-------------

n-octane-ppb __

GC/FID
Matrix Type
Field Id

n-Pentane-ppb
n-Hexane-ppb -------------
n-Heptane-ppb
n-octane-ppb -------------

GC/FID
Matrix Type
Field Id

n-Pentane-ppb _
n-Hexane-ppb
n-Heptane-pprb-------------
n-octane-ppb--------------

Matrix Types

GC!FID
Matrix Type
'Fie1d Id

. '.. . . .: .~. '...." . ' ..,".':.':.. ' ..
• , ' • • .~:.' ~'.;:;~'., • : r .

I 'j;fJ.i~(;~~.!0;'S::~;;;'~'" ... :{\.ga9e 16
. .' .......~.~.:_. . . .I Date Sample"s. Received :' 10-lS-93

I
I
I,
I
I
I
I
I
I
I
I
I
I
I
I,

I
I



Page 17

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

RESULTS OF ANALYSIS

Date Samples Received : 10-15-93

W
MW-31

CTL Lab No. 103-447-26
PO/Job No. NAV0030.FE

ND<100
ND<10-

ND<100-
ND<100-- ----------

W
MW-30A

w w w W
MW-24 MW-24A MW-25 MW-25A

ND<100 ND<100 ND<100 ND<100
ND<10-- ND<10-- ND<10-- ND<10--

ND<100-- ND<100-- ND<100-- ND<100--
ND<100-- ND<100-- ND<100-- ND<100--

w w w W
MW-27 MW-28 MW-29 MW-30

ND<100 ND<100 ND<100 ND<100
ND<10-- ND<10-- ND<10-- ND<10--

ND<100-- ND<100-- ND<100-- ND<100--
ND<100-- ND<100-- ND<100-- ND<100--

HRP Associates Inc.
10-29-93

W = Water/Aqueous
S = Soil/Solid
o = Oil/Hydrocarbons

n-Pentane-ppb _
n-Hexane-ppb
n-Heptane-pprh--------------
n-Octane-ppb _

GC!FID
Matrix Type
Field Id

GC!FID
Matrix Type
Field Id

n-Pentane-ppb _
n-Hexane-ppb
n-Heptane-pp~b--------------

n-Octane-ppb _

Client Name ...
. Date of Report

GC!FID
Matrix Type
Field Id

n-Pentane-ppb ND<100
n-Hexane-ppb ND<10-
n-Heptane-pp~b--------------ND<100--
n-octane-ppb ND<100--

Matrix Types

I
I
I
I
I
I.
Ii
I,

I
I
I
I
I
I
I
I
I
I
I
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Sample Numb«

A••I.lent (WltneS5)(Signeture) ./ /
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DOle

Paramolen;

TPH 418.1

TOX

Tolal CoDform

TOC

STO Waler

Chloride

Ruoricle

HRP

ANALYSES REQUIRED

1.3

CHAIN OF CUSTODY
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/?

LABORAT~YSAMPLE PREPAFiATION REQUIRED

/1
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Conlolner Tolol Preservetlve
Type Volume
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Sample Numb«
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Sample Somple lDcatlon
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None 0
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Fax: 203-793-6871

Sa
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Remar1<J

~ /'X X X /
Zn

111 lJ,f-7

U/UJ -{ (
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Sample Number

Till.

Asslslant (Wilness)(SignalUf') , (./
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TPH 418.1
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TOX
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8100
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Sample
Number

P8l1lm8t811

Nam. & Address 01 LaboratOl)' I ~ l IJ~
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pH
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I
I
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CHAIN OF CUSTODY

HRP Sheet 3' ; of 0
Job Number A/A V00361 FE'

ProJeet MJnager_--4i.-::...."-J-M....o:.--=-__
" ff" .4

R9l'nerks

Air WasleWal", Soil

Semple TypeTIneDalePreservativeI
Rru~~LOk

Sample Sample i..oc.lItion Canteln", Tola1
N\mber Type Volume

I
HRP Associates, Inc.
167 New Britain AvenueI Plainville, CT 06062

"'; Phone: 203-793-6899

I
Fax: 203-793-6871

PlllC& A Address of CoIIect01. R-N fl-.s

N~013C~

Date)o ~ 19J TIne 2..1.5"6

Date t0 I ( 5-1'73 Tlme S .' ;J..D Q

V r/ ()/~/

/ i

Received By (Signature) ! ~ r A. ~--,

Received By (Signature) YVu¥U vm a.Jt.oy,\

STD Waler

Chlorlde

8 TCLP Melals

,

20

r

LABORATq.RY SAMPLE PREPARATION REQUIRED t
Flter IV' "fI? 0 /fu1rd!LJ IAdjust pH tl__ Priorlty 0 r

White Copy· Accounting Yellow Copy· Lab Pink Copy· Field Services Gold Copy· Job File

1?fA- ICYI~

Sample Number

Paramelers

R*'quIshed By (Signature) (~ //b,'/./.....--.,

Relinquished By (Signature) ,~~

Nlme A Address of uboratcwy crt ~'\A". _. ~ "\

pH

Hg

Cu

Na

Hi

It--Ohr ---;I~
ANALYSES REQUIRED

IrCN-:-7T_-+__+-__+-_-+__/-_+80_'0160_'---+---+---4-----4----+--111·
Ct" 8015 e-
Ct·T 80201602

Sample Number ~
'::t'tr :::: / J( 10k 1'1 2Q e;A ,~
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~ TOX

~~ ~
Cd Fluoride d

Ir:---+---+---+---+---t----t-----t---+----+---4----1-----1I .'-
CN-A

8020. MTBE 0
IIF~..;-D--r--T---t---+--t--+8OB~0-----+---+-----f-'-----i~----t---11 C

8100

I
1
I
1
1
IJ,
1
I
I
I
I

(0 2.1f'if:J~ y' /Z- X x...

1 1~:--r----r------j----t---L-X~--t----+----I---+-----l-----l---11
"1_)~r-;RIIlI=or1u~-.L.--~-...I.._..l.----L--------l..-----L--.ll-----.l-_----.l--.-j1
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Remarks

Air WasteWater SoD

a

Sheet -;/;fr of te
Job Number ~l/OO\XJ;FE

Project Manager I.., l1W
./7,1<4 /f

Tlme Sample Type -v

Asslslant (Witness)(SignallK') v f/
Samplen Name (SignabJl8) VV/P7//--::?"

Dale

HRP
CHAIN OF CUSTODY

PreservativeTolal
Volume

Container
Type

Sample lDcatJon

None 0

HRP Associates, Inc.
'167 New Britain Avenue
Plainville, CT 06062
Phone: 203-793-6899
Fax: 203-793-6871

I
I

-',
'.

1
I ~=
I 1~2~/~/'~~v;()}~'::::.!.2J---:--+-:trI{J;·//l\/'.LfJ'J~!..-...}-:J[j(~L;iue~~(?..&'1,~~.L-..~(()r>lif-;J-t--r·YJr+---+--t---r------"lI ~
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1 1I000000 --;I-o

I 11\-r--__--.-
S
_

amp
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~) Parameters "2-1 2JI 2H/r 2,c) ?'J)~ Parameters '2-1 2-'7 24;f- 2.) ?5'1f-Q
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As STO Waler <::::S

Chloride

I
$p.Con<!.

IDS

80101601

B015

80201602

8020 + MTBE

8OBO

8100

'X 8 TCLP Metal.

/ /02'1 ~.2k'l )C, ?C
H~tU' i'JP-S-- X K'.
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Remarl<sI
J~PJ), 't.LI..JcK.. .JJ!/:::;: Asslslant(Witness)(Signature) ( /

SNaummple Sample 1Dc.tlon Container Tolal Presarvallve Dale TIme Sampla Type
mber Type Volume

Wat8! SoD Air Waste

I. rr==:========r==='='"='=====r='....=.=======;]

HRP Associates, Inc. H·R····P sh:et 5 of (,

I
167 New Britain Avenue

Job Number M~ VOO3CJ{F~
Plainville, CT 06062

, Phone: 203-793-6899 CHAIN OF CUSTODY Project MWlBger L!H:!J
I Fax: 203-793-6871 ~ 1///" ~ //

r, ! 1.11.-'<=::.. . '" .x/VJ.f/" //Place & Addreu of Collection J.~ IV N _ J Sampl.... Name (Slgnatura) I/ LY----
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ANALYSES REQUIRED -c
~

Sa~eNumber Sa~e Number ~
Param8len 27 75J 29 ·30 ~A- Pamm9len 7'7 Z-g' 2.-9 20 13OA- IE
pH TPH 418.1 ')0 ~ ><5 '(C) l><:J -:S)

Ag lOC
L ...J

......J

~ lOX
\c

~ STD Waler
<..(",
......

Ba lotal Colltorm d-
Cd Fluoride (/.

CN--A Chloride
Vi

C
CIH 80101601 -C
Ct" 8015

<Ct,l 80201602 2
Cu 8020 + MTBE

F.-O 8000

Hg 8100

N. 8 lCLP Metals

N1 ~zt..ftt:J.W ..... >C '>c:J ")C' ~ /C
Pb 1/1( .JJ J(-5- lV- >::=- ~ '<J .><J
Se I-Ir-~ (O~' '>c ?C' ~. ?a '10'
Sp, Cond.

TDS

I RoinqulshedBy (SIgnB1vre) w/V#~;;r/...... ----::> ReceivedBy(Slgnature) 'V-r~ ~ ~ "'" Date 1,o!ffj1?J TIme "2.: 52:1
Roinqulshed By (Signature) t ~'1 -..A...,.. Received By (Slgneture) f'jf\ :YY\tivI/7 ~ rwl Dale l'DI/:5'rn nme ~ ~~ .::t:

I Name & Address of Laboratory V' l/ tvL tM. j;) A '.~ • F
LABORATORY SAMPLE PREPARATION REQUIRED

Nale 0 Flt8! 0 IAdjust pH " __ Priority 0 A }::I 11---
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-----1--------l..------L.--..-----l1~

I.",
I
I
I
I
I
I
I
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HRP Associates, Inc. HRP I

167 New Britain Avenue Sheet & of ro
Plalnvllle,CT 06062

Job Number .L),et/'OQ:3:J, &

)
Phone: 203-793-6899 CHAIN OF CUSTODY Project Manager ly40.J
Fax: 203-793-6871 /J. /

Place & Address 01 Collection P:vi4-5 Samplers Nama (Signatural~7' 7 ,. ~

A (ijJjlJi J{C1\. J.Jr.:r Asslslan! (Wimess)(Signature) l/

Sa::;e Sample Location Conlalner Tolal Preservallve Dale Tme Sample Type Remarks

Num Type Volume
Water Soli Air WasIe

<.7y/ IIl.W,31 110k l{OWJ. e--£ It/;:> }O
•

/1

~/l/_l1' If IJh
Rolinqulshed By (Signature) ~ //L/~ :;....c~ Received By (Signature) .I\.-- [ 'A . Date ':':/16 le!'3 Tlme 2; 5 V

>P' .
Relinquished By (Slgnaue) ~~ LA.A.~ Recaived By (SlgnBturefY)~ .YV1 C+'}1 t.Jt lJh I Date /o'l,s}'(3 Tlme 3:;) D

Name & Address 01 lJIboratory ~ ·CJl· lhJ Q \ \ I

LABORATORY SAMPLE PREPARATION REQUIRED
Na'l8 0 F1terD IAdjust pH tl__ Priority 0

Other

ANALYSES REQUIRED
Sample Number Sample Number

Param8t8f$ Param8tlll'S .31
pH TPH 418.1 X
Ag TOC I'

1J TOX

As. STD Wawr

Be Total Coliform

Cd Fluoride

eN-A Chloride

CN-T 80101601

Ct" 8015

Ct-T 8020/602

Cu 8020 + MTBE

F..O 80110

Hg 8100

N. 8 TCLP Metals

Nl f'o 2Jf g'2M" ~
Pb ffC~ ';]{I-5--' V"7
Se Ik.CJ (~V.>Q
59. Cond. e.

ms
2Jl

:} Romllriu

I
I
I
I
I
I
I
I
I
I~~

I
I
I
I
I
I
I
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I



Please feel free to contact us if you have any questions.

Please find attached laboratory report(s) for the samples submitted on
November 17, 1993:

All pertinent information for this analysis is located on the report. Should it be
necessary to contact us regarding billing and or the test results, please have the
following information readily avaIlable:

HRP ASSOCIATES INC.

110) ~ @ ~ u w ~ rm\
,lJl)I DEG - 11900 ~ ,

STEPHEN J. FRANCO
L:JI)(H<JtCJry Dir(~c:tor

PHONE 1m 203/634-3731

H,S CRACEY AVr.NUr. B MERIDEN, CT Ell ()()t1~'1

: 113-327-5
NAV0030.FE
40430
20332
350

......

LAB No.
PO/JOB No.
INVOICE No.
ORDER No.
CUSTOMER No.:

WATER. SOIL. AIr!

November 24, 1993

HRP Associates Inc.
167 New Britain Ave
Plainville, CT 06062

Attn: Ms. Pat Terwilliger

Very truly yours,

~
., ~)-,
~~;-i (-~r:...J.-'

Step en J. nco
La50ratory irector
PH-0547

_~.'~ ~~- connecticut
testing
laboratories inc.

I
I
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I
I
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I
I
I
I
I
I
I
I
I
I
I



Matrix Type: W= Water/Aqueous S= Soil/Solid 0 =Oil/Hydrocarbons

MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS= PPB

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

MW-2

w

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
-BDL-
--BDL-
--BDL-'
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

11/18--11/20

YK

w

MW-26

w

PZ-23

Date Analyzed

Analyst

w

Page 2

MW-22

BDL BDL BDL
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
-BDL- --BDL- -BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-

37-=-0 5-=-0 --BDL-
--BDL BDL --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-

191-=-0 8-=-0 --BDL-
--BDL BDL --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-
--BDL- --BDL- --BDL-

18-=-0 1-=-0 --BDL-
--BDL BDL --BDL-

42-=-0 3-=-0 --BDL-
--22.0 3.0 --BDL-

Date Samples Rec'd: 11-17-93

MDL

HRP Associates Inc.
113-327-5
NAV0030.FE
11-24-93

··
··

difluoromethane
thane -
loride
hane
hane
ofluoromethane
loroethylene --
e chloride
2-Dichloroethylene
loroethane
loropropane.
Dichloroethylene -rm
oromethane
ichloroethane
loropropylene --
etrachloride --

loroethane
oethylene
loropropane
hloromethane
ethane
Dichloropropylene

chloropropylene
ichloroethane -
oroethylene --
loropropane
hloromethane
omoethane (EDB) -nzene
zene
Tetrachloroethane
ne

Client
Lab No.
PO No.
Rep. Date

EPA METHOD 8260 GC/MS

Matrix Type

Field ID

Dichloro
Chlorome
vinyl ch
Chloroet
Bromomet
Trichlor
1,1-Dich
Methylen
trans-1,
1,1-Dich
2,2-Dich
cis-1,2
Chlorofo
Bromochl
1,1,1-Tr
1,1-Dich
Carbon t
Benzene
1,2-Dich
Trichlor
1,2-Dich
Bromodic
Dibromom
cis-1,3
Toluene
t-1,3-Di
1,1,2-Tr
Tetrachl
1,3-Dich
Dibromoc
1,2-Dibr
Chlorobe
Ethylben
1,1,1,2
p/m-Xyle
o-Xylene

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS = PPB

Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

1 BDL BDL BDL BDL
-1- --BDL- --BDL- --BDL- --BDL-
-1- 4:0 --BDL- --BDL- --BDL-
-1- BDL --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- -BDL- --BDL-
-1- 3:0 --BDL- --BDL- --BDL-
-1- BDL --BDL- --BDL- --BDL-
-1- 5:0 2:0 --BDL- --BDL-
-1- BDL BDL --BDL- --BDL-
-1- -- 1:0 --BDL- --BDL- --BDL-
-1- 11.0 5:0 --BDL- --BDL-
-1- --BDL BDL --BDL- --BDL-
-1- 1:0 30:0 --BDL- --BDL-
-1- BDL --BDL --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
-1- 2:0 8:0 --BDL- --BDL-
-1- BDL BDL --BDL- --BDL-
-1- --BDL- --BDL- --BDL- --BDL-
~05 --0.6~ --0.1S- --BDL- --BDL
.05 --BDL - --BDL - --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL
.05 --BDL- --BDL- --BDL- --BDL
. 05 --BDL- --BDL- --BDL- --BDL-

Date Samples Rec'd: 11-17-93

MW-2

w

11/18--11/20

YK

w

MW-26

w

PZ-23

Date Analyzed

Analyst

w

Page 3

MW-22
MDL

HRP Associates Inc.
113-327-5
NAV0030.FE
11-24-93

:

..

ene
oform
ropylbenzene
2,2-Tetrachloroethane
obenzene
3-Trichloropropane --opylbenzene
lorotoluene
S-Trimethylbenzene --lorotoluene
-But¥lbenzene
4-Tr1methylbenzene --Butylbenzene
opropyltoluene
Dichlorobenzene
3-Trimethylbenzene --Dichlorobenzene
tylbenzene
Dichlorobenzene
ibromo-3-chloropropane
4-Trichlorobenzene
chlorobutadiene --
thalene
3-Trichlorobenzene --
s Gasoline-ppm
s Kerosene-ppm
s #2 Fuel Oil-ppm
s Diesel Fuel-ppm --
s JP~5-~pm -.---
s AV1at1on Gas-ppm --

Client
Lab No.
PO No.
Rep. Date

EPA METHOD 8260 GC/MS

Matrix Type

Field ID

styr
Brom
Isop
1,1,
Brom
1,2,
n-Pr
2-Ch
1,3,
4-Ch
t rt
1,2,
see
p-Is
1,3
1,2,
1,4
n-Bu
1,2
1,2D
1,2,
Hexa
Naph
1,2,
MTBE
He a
HC a
HC a
HC a
HC a
HC a

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS = PPB

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT06450

(203)-634-3731
Connecticut Certification No. PH-0547

11/18--11/20

YK

Date Analyzed

Analyst

Page 4

W

Date Samples Rec'd: 11-17-93

Sparge·
MDL Well (E)

HRP Associates Inc.
113-327-5
NAV0030.FE
11-24-93

..
difluoromethane
thane -
loride
hane
hane
ofluoromethane
loroethylene --
e chloride
2-Dichloroethylene
loroethane
loropropane
Dichloroethylene -rm
oromethane
ichloroethane
loropropylene --
etrachloride --

loroethane
oethylene
loropropane
hloromethane
ethane
Dichloropropylene

chloropropylene -ichloroethane
oroethylene --
loropropane
hloromethane
omoethane (EDB) -nzene
zene
Tetrachloroethane
ne

Client
Lab No.
PO No.
Rep. Date

Matrix Type·

Field ID

EPA METHOD 8260 GC/MS

Dichloro
Chlorome
Vinyl ch
Chloroet
Bromomet
Trichlor
1,1-Dich
Methylen
trans-I,
1,1-Dich
2,2-Dich
cis-l,2
Chlorofo
Bromochl
1,1,1-Tr
1,1-Dich
Carbon t
Benzene
1,2-Dich
Trichlor
1,2-Dich
Bromodic
Dibromom
cis-l,3
Toluene
t-l,3-Di
1,1,2-Tr
Tetrachl
1,3-Dich
Dibromoc
1,2-Dibr
Chlorobe
Ethylben
1,1,1,2
p/m-Xyle
o-xylene

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



MOL= Minimum Detectable Level/SOL= Below Detection Level/UNITS = PPB

Matrix Type: W= Water/Aqueous S= Soil/Solid O=Oil/Hydrocarbons

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

BDL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-

2-:0 ----- -----
--=B=DL
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--BDL- -----
--BDL- -----
--BDL- ----
--BDL-
--BDL-
--BDL-
--BDL-
--BDL-
--'BDL-
--0.11
--BDL
--BDL-
--BDL- -----
--BDL- ----
--BDL-

11/18--11/20

YK

Date Analyzed

Analyst

Page 5

W

Date Samples Rec'd: 11-17-93

Sparge
MDL Well eE)

HRP Associates Inc.
113-327-5
NAV0030.FE
11-24-93

ene
oform
ropylbenzene
2,2-Tetrachloroethane
obenzene
3-Trichloropropane --opylbenzene
lorotoluene
S-Trimethylbenzene --lorotoluene
-Butylbenzene
4-Trimethylbenzene --Butylbenzene
opropyltoluene
Dichlorobenzene
3-Trimethylbenzene --Dichlorobenzene
tylbenzene
Dichlorobenzene
ibromo-3-chloropropane
4-Trichlorobenzene
chlorobutadiene --
thalene
3-Trichlorobenzene --
s Gasoline-ppm
s Kerosene-ppm
s #2 Fuel oil-ppm

Diesel Fuel-ppm --s --s JP-5-ppm
s Aviation Gas-ppm __

Client
Lab No.
PO No.
Rep. Date

EPA METHOD 8260 GC/MS

Matrix Type

Field ID

styr
Brom
Isop
1,1,
Brom
1,2,
n-Pr
2-Ch
1,3,
4-Ch
tert
1,2,
see
p-Is
1,3
1,2,
1,4
n-Bu
1,2
1,2D
1,2,
Hexa
Naph
1,2,
MTBE
He a
HC a
HC a
HC a
HC a
HC a

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Page 6

Date Samples Received: 11-17-93

Client Name: HRP Associates Inc.
Report Date: 11-24-93

W = Water/Aqueous
S = Soil/Solid
a = Oil/Hydrocarbons

CTL Lab No. 113-327-5
PO/Job No. NAV0030.FE

W W W W
MW-22 PZ-23 MW-26 MW-2

89.0 42.0 ND<10 ND<10
ND<10 ND<10 ND<10---- ND<10----
ND<10---- ND<10---- ND<10---- ND<10----
ND<10---- ND<10---- ND<10---- ND<10----

W
Sparge
Well (E)

132.0
ND<10
ND<10----
ND< 10---- --------

CONNECTICUT TESTING LABORATORIES, INC.
165 Gracey Avenue / Meriden, CT 06450

(203)-634-3731
Connecticut Certification No. PH-0547

RESULTS OF ANALYSIS

GC/FID

Matrix Type
Field Id

n-Pentane-ppb __
n-Hexane-ppb
n-Heptane-pprb--------------
n-octane-ppb--------------

GC/FID

Matrix Type
Field Id

n-Pentane-ppb __
n-Hexane-ppb
n-Heptane-pprb------------
n-octane-ppb _

Matrix Types

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



HRP Associates, Inc. HRP / I167 New Britain Avenue Sheet of
Job Number .N AII0030 l Ft::

Plainville, CT 06062
Phone: 203-793-6899 CHAIN OF CUSTODY Project Manager LAW
Fax: 203-793-6871 ..... ~

Place 1\ Address of CoIloclioo B tv !+ 5 Samplers Name (Signature) -VV./.// /'/~~ S/JIl7rn~,

BRU JJ.:>W LC.K } ;\AA-WE Assistent (Wimess)(Signature) -V
Sa: Sampla Location Contelner Tolal Preservative Date Tme Semple Type Remarks

Num Type Volume
Waler Soil Air Waste

mw-l7.. (

~~'X ~11kJ. CovR. fl/llq~ '>"
rvz- Z3 I ' f I

mUJ~Z<O
\11

/" -... - 1"\

(YlUJ-2 l 'io~ ) \\J\Q)L

t:>VkUOG'" \y ) W",.... Jl V-I \/
Ui~{j..(E") / 'v

Relinqulshed By (S9nature) ~1. /. "////~ Received By (Slgneture) 'n.-IYVI e.-rv. r. Ol r"':Y\ Date 11 \ 1ilI~ T'me 4-: ID
Relinqulshed By (Signature) // Received By (Slgnatura) Dala Tlme

Nama 1\ Address of Laboralot)' L./

LABORATORY SAMPLE PREPARATION REQUIRED
None 0 FIlerD 1Adjust pH tl__ PriorltyD

Other

ANALYSES REQUIRED
SamplB~ber Sample Number

Paramllten; Paramlllen; IWJI/l2.. I~-Z(P lMLU -z..p2~Z.3 LC-.cl<::

pH TPH418.1

Ag TOC

PJ TOX

As STD Waler

Be Total Coliform

Cd Auor1de

CN-A Chloride

CN·T 80101601

er" 8015

Cr-T 80201602

Cu 8020 + MTBE

F..D 8080

Hg 8100

Na 8 TCLP Metals

NI yI cgOZ(QO ?< X " >.
"

Pb V reV\.-b..n~ 7
So V Itt.:,)( 0. lA ""'- I
Sp. Cond. V tUolD~\I\~ /

TDS VI~~ \ / ,,1/ ~ I t.. J \J1\

Zn 1/ \4 c.. CUJ Jk V \ 'I ~

Romw HyJ,w~ OJ) ~~~)~J ~z fU-J o/~ ~J J 1/1 g P .fv.<.J!)
'I- a (7- S ~ Av i c,,:.\-rC/Vl GCJ-.Oo~ ,

- -
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Whllo Copy· Accoun1inn Yollow Copy· Lilt> Pink Copy· Fi',lrj Snrvlcw; Gold Copy . JOb Filo N~01521
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APPENDIX B

AS/SVE TEST CALCULATIONS

HRP
~,INC.
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APPENDIX B

1.) Air/Soil Permeability Calculation from Eastern System Test Data

2.) Eastern System Plot of Vacuum Data for Vent Radius of Influence

3.) Eastern System Sparge Test Water Level Plot

4.) Western System Sparge Test Water Level Plot

5.) Western System Sparge Test Dissolved Oxygen Plot

6.) Estimation of Sparge Well Radius of Influence

n\nav-30fe.rW5 HRP
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BNAS EAST SIDE VENT TEST - 11-10-93

}'''-UACUUH DATA (ST EADY STAT E)
.......

~""
'-......~ ..

~.
- ' ....

~
~~

- ~

A~..
~
~ •

I 5 1'9 1~ 2'9 2:

2

( 3.767E+OO) + (-1.773E-Ol)*X
THE VARIANCE - 1.284E-Ol

DISTANCE IN FEET FROM VENT

1

THE REGRESSION ·POLYNOMIAL OF LINE 1-

.5

I
3.5

I
I 3

I ~L5

I
I
I, 1.5

I
,

I
I
I
I
I
I
I
I
I
I
I





12. $ 1. 'RA.{)\\JS OF \lJfl..-UE~

DISTANCE FROM SPARGE WEll IN FEET

- 2.5/z.

WEST SYSTEM TEST DATA - WATER LEVEL CHANGE

q + ltD

,. TEST DATA

\\
\

\
\

\-

U.

~ ,-A- '( 9 \?D't. MMTf: ~~moJ.J a;:. ('.0UFIIJII....(? (',ED 80,\\0/';\ -.,

\
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~--------, L-
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~
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I \ ----
~

\1(0q

1
1

0
,

2'0 3
1
0 4'0 5

1

0& 6&

6

4

5

3

2

1
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THE REGRESSION POLYNOMIAL OF LINE 1 -

DISTANCE IN rEET rROM SPARGE WEll

BNAS WEST SIDE SPARGE TEST

( 1.818E+Ol) + (-1.431E+OO)*X
THE VARIANCE - 1.260E-Ol

~ • D92 DATA

\

•

\

, 5 1
1
9

\

1~ 2
1
9 2~

4

8

6

2

12
I
I
I 10
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