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EXECUTIVE SUMMARY

A limited bedrock study and evaluation of the possible long range
migration of petroleum compounds via groundwater into the
Whetstone Brook were conducted by ERD Environmental, Inc.
(formerly known as ENSA Environmental, Inc.). This work was
conducted pursuant to recommendations presented in ERD
Environmental’s (ERD) Additional Environmental Investigations
Report, dated 6/16/95, and the February 22, 1996 proposal and
work plan.

The bedrock study inciuded the drilling of one double cased
groundwater monitoring well near the retaining wall located east of
the intersection of Elm and Canal Streets to assess the potential for
petroleum related contamination migrating via the bedrock aquifer.
Bedrock core samples consisted of dark gray phyllites formed by
low-grade metamorphism of shales. Petroleum related volatile
organic compounds (VOCs) were detected in split spoon soil
samples collected 0.5 to 7 feet above bedrock. Soil and groundwa-
ter samples, collected for analysis of (VOCs) indicated the presence
of several petroleum related VOCs.

To obtain additional information concerning the contaminant
migration pathway (above or within bedrock), a surficial bedrock
survey was conducted upgradient of the subject area. To supple-
ment a limited number of bedrock outcroppings, four soil borings
were advanced along a suspected migration pathway to determine
depth to bedrock and screen split spoon soil samples for the
presence of volatile organic compounds (VOCs) at the bed-
rock/overburden interface. VOCs were detected in overburden soil
samples collected along the suspected migration pathway.

Petroleum related contamination was identified in soil samples
collected from soil borings at depths well below the groundwater
table. VOC levels were highest 10-20 feet below the groundwaler
table but diminished afterward with depth, indicating the presence
of a downward trending contaminant migration pattern. A ground-
watcr monitoring well was installed at the boring having a maxi-
mum VOC level of 131 ppm. Total VOCs detected in the well
screened at the 49-59 foot depth range were 589.4 ppb (43 ppb
from Benzene). A sample collected from a nearby shallow well (30
ft), previously installed by others (MW-110), contained 198.7 ppb
Total VOCs with no Benzene detected. This well represented the



most downgradient well delineating a contaminant plume located in
the vicinity of Wilson Woods Road.

Based on information obtained during the recent phase of investiga-
tions, evidence was obtained to suggest that the source of petroleum
contamination discharging into the Whetstone Brook may originate
from past releases identified in the vicinity of the junction of
Fairview and Canal Streets. Contaminant migration does not
appear to be passing through bedrock but may be influenced by
nearby bedrock ridges that exist in the subject area. As groundwa-
ter flows towards the retaining wall, the underdrain intercepts a
portion of the contaminants resulting in their direct discharge to the
Whetstone Brook. Groundwater sceps along the southern bank of
the brook also continue to contribute to the petroleum discharge.

Recommendations for a CAFI are provided which shall be directed
at the abatement of petroleum VOCs discharging to the Whetstone
Brook.
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1. INTRODUCTION

The following report summarizes the findings of a limited bedrock study and evaluation of
possible long range migration of petroleum compounds via groundwater and their discharge into
the Whetstone Brook.  The study was conducted as part of an ongoing project by ERD
Environmental, Inc. (formerly known as ENSA Environmental, Inc.) of Brattleboro, VT, on
behalf of the Town of Brattleboro, concerning the discharge of petroleum related compounds to
the Whetstone Brook in the vicinity of a concrete retaining wall located near the junction of Elm
and Canal Streets (see Site Locus Map in Appendix A).

Previous investigations detected the presence of petroleum related compounds in groundwater
samples collected from a monitoring well (CE-8) installed at the bedrock/overburden interface.
Volatile organic compounds (VOCs) were detected via head space screening in soil samples
collected during this boring from the 30 to 37 foot depth range. This well, which is screened
immediately above what was considered to be bedrock at 40 feet below the ground surface, is
located in the vicinity of several shallow wells previously installed in Canal Street and near the
corncrete retaining wall and an underdrain which is located approximately 35 feet below the ground
surface beneath the footing of the retaining wall. While petroleum compounds continue to be
detected at groundwater seeps, the underdrain outfall, and monitoring wells screened near the
bedrock/overburden interface (40 feet below grade), no petroleum related compounds have been
recently detected in groundwater samples collected from shallower wells set at 20 feet below the
ground surface.

In a previous report entitled, Additional Environmental Investigations Report, dated June 16,
1995, ERD recommended the installation of two double-cased groundwater monitoring wells set
10 feet into bedrock to asscss the potential for petroleum related contamination migrating via the
bedrock aquifer. One well was to be emplaced near monitoring well CE-8 while the second well
was to be installed further upgradient in the direction of a known gasoline plume migrating in a
northerly direction.

Installation of the bedrock well (BW-1) located near CE-8 proved to be very time consuming due
to the presence of running sands and weather-related delays. The proposed location of the second
well contained subsurface utility lines that could not be definitively located by town DPW
personnel. Due to the lack of a more suitable drilling location and the potential for damaging
water and/or sewer lines, instailation of the second well was postponed until the results obtained
from the first well could be evaluated.



Bedrock Study and Long Range Whetstone Brook
Contaminant Migration Evaluation Report Brattleboro, VT

Following the installation of the first bedrock well and conversations with personnel from the
Vermont DEC, it was determined that a surficial bedrock survey should be performed to assist
in evaluating the potential for the long range migration of petroleum compounds via groundwater
from known release sites located approximately 3000 feet upgradient (south) of the retaining wall
discharge area, A groundwater potentiometric map was also developed to assess the hydraulic
head between the source and discharge areas. Existing monitoring wells located in subject area
and a USGS benchmark were used to prepare the groundwater map. Seil borings were advanced
to evaluate depth to bedrock and the level of VOCs in the vicinity of the bedrock/overburden
interface. A proposal and work plan were approved by the DEC on February 29, 1996. In
addition to the boring locations proposed in the work plan, the Town Manager of Brattleboro,
Jerry Remillard, requested the advancement of a fifth boring. This was verbally approved by the
DEC on August 21, 1996. Results from the above noted work along with the bedrock well
installation findings arc presented in this report.

2. SAMPLING METHODOLOGY AND RESULTS
2.1 Bedrock Well Installation

On November 29, 1995, a scil boring was advanced approximately 40 feet below the
ground surface using hollow stem auger drilling methods by American Drilling Serviccs,
Inc. of Westminster, MA under the supervision of ERD personnel. Split spoon soil
samples were collected and field screencd for VOCs according to headspace analysis
protocol using a Thermo Environmental Instruments Model 580B organic vapor meter PID
calibrated with a 250 ppm Isobutylene span gas. ERD personnel also provided traffic
protection with cones, signs and caution tape, as well as coordination of the shielding of
ovcrhead electrical lines via CVPS.

Due to previous information obtained during the installation of monitoring well CE-8, the
collection of continuous split spoon soil samples began at the 35-37 foot depth range and
continued until bedrock was encountered at 42.5 feet. Head space screening of these
samples detected the presence of 7 ppm, 49 ppm, 22 ppm and 23 ppm of VOCs in the
samples collected from the 353-37, 37-39, 39-41, and 41-42.5 foot depth ranges,
respectively. A soil boring/monitoring well log is provided in Appendix B. The sample
collected from the 37-39 foot depth range was analyzed for VOCs via EPA Method 8260
to assess the type of contamination present (petreleum vs solvent related). After sample
collection was completed, the augers were removed from the bore hole and a four inch
diameter steel casing was spun to bedrock using water to flush out the casing.
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On November 30, 1995, a 4 inch diameter carbide roller bit was used to bore into the
bedrock. The casing was advanced approximately 3.5 feet into bedrock before being
raised approximately 4 inches to accommodate the injection of grout around the casing
annulus. The grout was allowed to set for approximately 19 hours. During bedrock
coring, petroleum odors were detected in the rolier bit water used to flush out the well.
A separate water tank was used to store potable water obtained from the local DPW
garage. The water supply was free of petroleum odors. A sample of the well water
containing the petroleum odors was collected at the well head for analysis of VOCs via
EPA Mcthod 8260. Results are provided in section 2.5 of this report.

On December 1, 1995, the carbide reller bit was used to drill through the grout which
extended to the 11-12 foot depth range within the casing. Clcan water was used to flush
out the well once bedrock was encountered. A total of approximately 11.5 feet of bedrock
was collected during the coring. The bedrock was identified as originating from the
Devonian Littleton formation, consisting of dark gray phyllites with lustrous clcavage
surfaces formed by low-grade metamorphism of shales with thin interlayers of white
quartzite formed from sandstone (Roadside Geology of VT and NH, 1987). Iron pyrite
was also present. Fractures were observed along various portions of the core sample. A
sheen was observed in the recirculating trough during coring activities. It could not be
determined if this sheen was due to bedrock dust or petroleum in nature. No distinct odors
were noted. A 10 foot section of 2 inch diameter PVC well screen was set at the limit of
the boring which was approximately 53 feet below the ground surface (11.5 feet into
bedrock). A sand pack was backfilled around the well screen and a 1-2 foot bentonite seal
was placed atop the sand pack. The remainder of the PVC riser annulus was backfilled
with grout. A protective well box was cemented in place and the well head was provided
with a locking gripper cap.

2.2 Surficial Bedrock Survey

Following a limited visual search for bedrock outcroppings, a telephone survey was
conducted in the subject area. Inquiry was made into the presence of bedrock at
residential properties and in the basement of these structures. No reports of the presence
of bedrock were received and most basements in the subject area had poured concrete
floors.

Bruce Wilson, a local geologist having special knowledge of the bedrock and surficial
geology of Brattleboro, examined those outcrops that were found in the subject area for
lithology, amount of quartz veining, foliation oricntation, evidence and general orientation
of any kink folds or prominent fracture zones, and direction of outcrop elongation by
glacial abrasion and gouging.
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Based on the observation of five surficial bedrock outcroppings, it was inferred that a
bedrock ridge extends from the junction of Canal Street and Main Street south along the
direction of South Main Street past the buried bedrock ridge encountered in borings
(advanced during the delineation of the Canal Street Mabil gasoline plume) west of Wilson
Woods Road. A second ridge (oriented north-south) also appears to exist in the vicinity
of Canal Street and Interstate 91.

Examination of the outcrop lithology indicated that the rock type was of the Littleton
Formation composed of silty and micaceous layers resistant to weathering. Mr. Wilson
reported the ahsence of till over bedrock, based on soil boring information obtained in the
subject area. Alluvial deposits appear to dominate in the area. This observation is
consistent with what was encountered during the soil borings advanced by ERD in this
area of Brattleboro.

Details concerning Mr. Wilson’s study, along with reference material, photographs, and
maps are presented under separate cover as an addendum to this report.

2.3 Groundwater Potentiometric Study

The elevation of the PVC well head of area groundwater monitoring wells was determined
by survey methods using local USGS elevational bench marks. All wells were gauged on
the same day and a potentiometric map was generated to evaluate the average hydraulic
gradient groundwatcr transport velocity between the retaining wall area and the most
downgradient monitoring well of the plume originating from the Canal Street Mobil site.
The Groundwater Potentiometric Map is included in Appendix C.

Based on this map it can be seen that at least two groundwater flow paths appear to exist
in the subject area. Groundwater flow in the vicinity of the junction of Fairview and
Canal Streets occurs in an easterly direction, while groundwater flow at the intersection
of Birge Street and Canal Street is to the north. Groundwater flow continues in this
direction past the A.L. Tyler & Sons site (DEC Site # 93-1429) to the Whetstone Brook.
There does not appear to be a connection between groundwater located in the area of
Fairview and Canal Streets and groundwater located in the vicinity of the intersection of
Birge and Canal Streets. This is supported by the groundwater potentiometric map and the
absence of petroleum contamination in groundwater samples previously collected from
monitoring wells located at the intersection of Canal Street and Birge Street and the
upgradient well at the A.L. Tyler & Sons site.

Based on soil borings previously advanced to the north of the A.L. Tyler & Sons site

along Canal Street to the interscetion of Elm Street and Canal Street (including borings
near the Canal Street School), no groundwatcr was cncountered within overburden.

4
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Retusal was met at each of these borings, presumed to be bedrock at depths ranging from
10-18 feet. The shallow bedrock that extends along this scction of Canal Street may
influence the flow of groundwater originating from the south by directing it via
unconsolidated soils towards the discharge point located downgradient of the retaining
wall.

Previous investigations conducted by Griffin International, Inc. of Williston, VT,
delineated the gasoline contaminant plume originating from the Canal Street Mobil site.
Their investigations indicated that groundwater flow initially occurred to the east from the
source area (former underground gasoline storage tanks) and then proceeded in a northerly
direction after encountering what was considered to be a buried bedrock ridge in the
vicinity of Wilsons Woods Road. Based on the groundwater elevations at the monitoring
wells instatled by Griffin International, Inc. and the wells installed by ERD along Canal
Street and at the retaining wall, the potential does exist for groundwater flow to continue
in a northerly direction, constrained to the east of Canal Street and west of South Main
Street by bedrock ridges. ERD would like to thank Griffin International, Inc. and the site
RP, Rice Oil Co. for their help in providing access to the monitoring wells associated with
the Canal Street Mobil sitc and the PVC well head elevations for these wells.

Groundwater flow was also shown to be in an casterly direction at the Coastal gasoline
station (DEC Site# 95-1913) during subsurface investigations at this Canal Street location.
Groundwater remediation and/or UST replacement has occurred at both of these sitcs.

Based on the groundwater potentiometric map prepared during this study, a hydraulic
gradient exists between potential contaminant sources and the Whetstone Brook of
sufficient head to convey petroleum related contaminants via groundwater transport. The
average hydraulic gradient between monitoring well MW-111 (341.68 ft above mean sea
level) and CE-8 (283.28 ft above mean seca level) is 0.020 cm/cm or 2%. Based on a
Hydraulic Conductivity estimate of 0.01 cm/second for the alluvial sandy soil encountered
along the suspected migration pathway, and an effective porosity estimate of 0.3, the
groundwater transport velocity was estimated to be 146 feet/year,
e = o2 u-?/ n X i
2.4 Additional Subsurface Investigations WA “Voia
e - "'/M" -:-r;-ﬂ //}
Four soil borings were initially proposed to be advance% at accessible locations along the
suspected groundwater transport path extending from Wilson Woods Road to the
petroleum discharge point for the purpose of determining if an alluvial valley exists
between the two bedrock ridges noted in sections 2.2 and 2.3.  Access letters were
subrmitted to site owners where the borings would be advanced during August of 1996.
Final approval was obtained for all of the proposed borings except for the Portland Glass
location (directly across from the retaining wall on Canal Street). After several telephone
- 8 Tis c.f'_g_.r'f.‘Jf’-{ - / E s M
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conversations with the site owner’s environmental attorney, permission to advance a
boring on this property was denied. An attempt was made to drill south of this property
on Clark Street but the presence of subsurface and overhead utilities and a densely
populated residential community prevented the completion of any borings.

A fifth soil boring location was selected by Brattleboro Town Manager, Jerry Remillard
at the southeast end of Horton Place. In the past, substantial discharge of groundwater
occurred in this area. According to Mr. Remillard, a state geologist performed a study
which concluded that the groundwater discharge in this area flowed from the vicinity of
the pond located near Wilson Woods Road. Permission to include this boring in the ERD
study was obtained from Richard Spiese of the DEC on 8/21/96. Information regarding
the date, location, maximum depth, and VOC levels of selected soil samples collected from
the soil borings recently advanced is summarized in the table below.  Soil
boring/monitoring well logs are presented in Appendix B along with s0il characterizations
and a complete listing of VOC screening results.
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Whetstone Brook
Brattleboro, VT

Data From Sotl Borings Advanced During the Bedrock Mapping Study for
Whetstone Brook Petroleum Discharge Project
August, 1996

SB-2 . §B-3 SB-4 SB-S
Location Pine Sircet 20 Fuller Drive  |end of Wilson Woods |end of Horton Place
Playground Road

Drill Date 9/17/96 5/19/96 10/4/96 9/20/96
Maximum Depth 87 ft 102 fi 59 ft 321
Approximate Depth 63 ft 38-80 fi 24 fi a.5 ft
Lo Groundwater

0.0 ppm | &0-62 ft | 0.0 ppm | 15-17 ft |15-17 fi lppm |0.0ppm| 5-7ft
VOC Levels (ppm) per | 0.Cppm | 32-34 ft [22-24 | 3.2ppm [0.0ppm]| 10-12 fi
Depth Interval ifeet) {3 o [75-77 11 . 3 10.0 ppm | 15.17 &

19 ppm | 80-82 ft | 14 ppm | 80-82 ft |55-57ft| 96 ppm (0.0 ppm| 30-32 f

18 ppm | 85-87 | 14 ppm [100-102 ft [58-59 ft| 25 ppm - -

Based on information obtained during the drilling of the above noted soil borings, bedrock
was only encountered at the boring located at the end of Wilson Woods Road (SB-4), at
a depth of 39 feet. Bedrock was not cncountered at borings SB-2, SB-3, or $SB-5 which
were drilled to a maximum depth of 87 teet, 102 fect and 32 feet, respectively. Running
sands prevented further auger advancement.

Volatile organic compounds (VOCs) were detected in soil samples collected from SB-2,
SB-3, and SB-4. In each case the maximum VOC level occurred well below the
groundwater table elevation. Due to the presence of VOCs exceeding 100 ppm, a
groundwater monitoring well was installed at SB-4 (pursuant to proposal). The soil
sample with the highest VOC level (50-52 ft depth range) was submitted for VOC analysis
via EPA Method 8260. The bedrock elevations encountered at SB-4 and CE-8 were
approximately 310 feet and 260 feet above mean sea level. This corresponds to an average
slope of the bedrock surface of 1.6%.

-
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2.5 Monitoring Well Sampling and Laboratory Analysis
2.5.1 Bedrock Well

During the nstallation of the bedrock well, a soil sample was collected from the 37-39 foot
depth range, which yielded the highest lcvel of VOCs (49 ppm) upon field screening with
the OVM. A water sample was also collected from the circulation tank due to the
detection of petroleum odors during well flushing prior to bedrock coring. The samples
were analyzed for VOCs by GC/MS via EPA Method 8260.

On December 5, 1995, the bedrock well was purged of roller bit water that had remained
since completion of the well (water was present at 3.97 feet below the PVC well head).
A total volume of 32 bailers was removed from the well. The recharge of groundwater
did not immediately occur into the well. For comparison, the groundwater table elevation
at the nearby monitoring well CE-8 was gauged to be 15.72 feet below the PVC well head.
On December 8, 1995, the bedrock well was gauged and sampled for laboratory analysis
of VOCs by GC/MS via EPA Method 8260. Groundwater was present at 34.24 feet below
the PVC well head. The well was purged of approximately two well volumes before
sample collection occurred. A two-foot water column remained in the well at the time of
sample collection. No sheen or odors were noted during sample collection.

2.5.2 Underdrain Outfall and Monitoring Well Sample Analyses

On October 7, 1996, the newly installed monitoring well at the north end of Wilson
Woods Road and monitoring well MW 110, which was previously installed by others, was
sampled for VOCs by GC/MS via EPA Method 8260. The depth of monitoring well
MW110 is 30 feet and was sampled to compare groundwater conditions near the surface
(approximately 24-30 feet at MW110) to those above bedrock (approximately 50-60 feet
at SB4).

On October 10, 1996, samples were collected from monitoring well CE-8 (screened above
bedrock), the bedrock well BW-1 (which was inadvertently labeled CE-8a on the chain of
custody), and from the underdrain outfall for analysis of VOCs by GC/MS via EPA
Method 8260.

Analytical results are summarized in the table below with data sheets and chain of custody
records provided in Appendix D,  Laboratory designations on the data sheets and chain
of custody statements presented as BW1-12895 and BW1-113095 refer to the groundwater
sample collected following purging of BW-1 and the well water sample collected from the
circulation tank during well coring, respectively. Results from the previous sampling of
groundwater in CE-8 and the underdrain outfall are also included along with the most

- B -
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recent results. Laboratory data sheets and chain of custody statements for these samples
are also presented in Appendix D.



Groundwater and Seil Sample Results (in ppb) for Whetstone Brook Petroleum Discharge

BW-1 tank water BW-1 CE-8 underdrain SB-4 SB-4 MWI110 VT PGWQ
Compound 12/8/95 11/30/95 soil @ 4/25/95 outfall {10/7/96) soil @ | {10/7/96} Standards
{10/10/96} 37-39 fr  |{10/10/96} | [7/28/94] 50-52 ft (ppb)
{10/10/96 cup} 11/29/95 (11/8/94) {10/7/96}
S . 4/25/95
fo Fét {10/10/96}
TOTAL VOCs 49,6 (3020} 1.7 7.8 18.4 [72.4 (8020)] 1566.9} {ND} 2407
{80.8 (3260)} {5.5). | 69.5 (82600
{31.8 (3260)} 65.8 (8260)
{24.3 (3260}
TOTAL BTEX 7.4 1.7 7.8 3.0 [63.6 (R020)] 1196.5) {ND} 11.3
(5.23 2.7 (48.4 (8260))
29 32.8 (8260)
{15.5 (8020)}
Chloroform ND ND ND ND [ND] IND} (ND} [11} NS
{ND} {ND} (ND) *
{ND} ND
{ND}
1,2-Dichlaroathane 2.9 ND ND ND DI [ND} ND ND 5.0
2.0} (ND) (ND)
{(ND) ND
{ND}
Benzene 5.9 ND 7.8 3.0 (551 {43) ND ND 5.0
{5.2} (2.7) 35)
2.9} 25
(14}
Toluene ND 1.7 ND ND [1.8] (6.9 ND 5.6 2,420
{ND} (ND) (2.3)
{ND} 2.3
{ND}
Ethylbenzene KD ND ND ND [3.9] {130} ND 1.3 680
{ND} {ND) 5.h
{ND} 1.3
{1.5}
Xylenss 1.5 ND ND ND [2.9] {17} ND 2.4 400
{ND} (ND} (5.0)
[ND} 42

{ND}




BW-1 tank water BW-1 CE-8 underdrain SB4 SB4 MWI10 VT PGWQ
Compound 12/8/95 11/30/95 soil @ 4/25/95 outfall {10/7/96} soil @ | {10/7/96} Standards
(10710796} 3739t |{10/10/96) | [7/28/94] 50-52 ft (ppb)
{10/10/96 dup} 11/29/95 (11/8/94) {10/7/96}
4/25/95 .
{10/10/96}
——e—————————
MTBE 3 ND ND 1 [9.8] {ND} ND ND VHAL = 40 ppb
{71 (ND) (ND}
{2n 10
{ND}
2-Butanane ND KD ND ND ND ND ND k)| NS
n-Butylbenzene ND KD ND ND ND ND ND 33 NS
sec-Butylhenzene ND ND ND ND ND ND ND 1.1 NS
Naphthalene NI ND ND ND {NT} {120} ND 68 NS
{ND} {ND) .1
{ND} 6.6
{1.9
n-Propylbenzene ND ND ND ND [NT] {100} ND 10 NS
(ND)
ND
{1.5}
Isopropylhenzene 29 NI ND 4.4 INT] {33} ND [[H NS
{2.6} (2.8) (ND)
1.9} ND
{ND}
P35 1.6 ND ND ND INT} (67} ND 36 NS
Trimethylbenzene {ND} {ND) (6.4)
{ND} 5.4
n2
1,2.4 1.8 ND ND ND INT} {50} ND 59 NS
Trimethyllenzene {KD} (KDY (7.6}
{ND} 11
{4.2}

ND =

rot detected

PGW( Standards = Vermont Primary Groundwater Quality Standards {ug/| or ppbl
YHAL = Vermont Health Advisory Limit
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The location and vertical profile of the bedrock monitoring well BW-1 and overburden
groundwater monitoring well CE-8 are presented in cross section in Appendix E. An
earlier version of this diagram was previously submitted to the DEC on October 7, 1995.

It should be noted that during the most recent gauging and sampling of the bedrock and
overburden well (BW-1 and CE-8), it was observed that the depth to groundwater
measurements in these wells differed by only 1.27 feet. Due to the virtually equal
groundwater table elevations in these wells, it may be possible that the seal on the bedrock
casing may not be complete, allowing for groundwater to enter the bedrock well from the
above unconfined aquifer. This is consistent with the very slow groundwater recharge
rate noticed for the bedrock well.

3. CONCLUSIONS

. The bedrock sample collected during the coring of BW-1 was identified as dark gray
phyllites (form of schist) with iron pyrite and thin interlayers of quartzite. Fractures were
noted along various portions of the core sample (see photographs in Appendix E). This
sample was consistent with the bedrock identification provided by Bruce Wilson and the
text (Roadside Geology of VT and NH, 1987).

. Soil samples collected from the 30 to 37 foot depth range during the previous installation
of CE-8 containcd 18 to 27 ppm of VOCs. Soil samples collected from the 35 to 42 foot
depth range during the recent installation of BW-1 contained VOCs ranging from 7 ppm
to 49 ppm. The close proximity of the underdrain to monitoring wells CE-8 and BW-1
may explain the presence of the VOC contamination discharging via the underdrain outfall
and the lower groundwater elevations observed at monitoring well CE-8 compared to the
nearby shallower wells. In July of 1994, the flow rate of the underdrain outfall was
measured to be approximately 16 gallons/minute (23,000 gallons/day). While the flow
rate of this discharge has not been monitored on a frequent basis, the amount of
groundwater discharging from this pipe appears to be relatively consistent (based on visual
observation of discharge). It is possible that the groundwater withdrawal achieved by this
underdrain js sutficient to draw groundwater from upgradient locations making this area
of the Whetstone Brook the main discharge point for contaminated groundwater. Bedrock
geology may also play a role in directing groundwater flow to this section of the
Whetstone Brook.

e Information obtained previously from the VT DEC files concerning the Canal Street Mobil
station, indicated that groundwater flow in the vicinity of this site occurred initially in an
easterly direction and then shifted to the northeast. The environmental report for that site
indicated that a subsurface bedrock ridge exists in the vicinity of the pond located at the
end ot Wilson Woods Road which may be influencing the flow direction of groundwater
contamination. The surficial bedrock study conducted by ERD indicated that this buried

_]2_
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bedrock ridge extends to at least the intersection of Canal and Main Streets with
outcroppings visible in the arca immediately east of the retaining wall and at the Canal
Street Elementary School. Soil borings advanced by ERD at the intersection of Elm and
Canal Streets and further south within Canal Street (at Little Caesars) encountered bedrock
approximately 10-20 feet below the ground surface with no indication of the presence of
groundwater,

. Soil borings most recently advanced by ERD in the vicinity of Wilson Woods Road, Pine
Street, Fuller Drive and Horton Place revealed information supporting the potential for
gasoline transport via groundwater in the direction of the retaining wall area. A buried
valley at least 100 feet in depth and consisting of alluvial deposits appears to exist between
the buried bedrock ridge located east of Wilson Woods Road and a second ridge located
between Canal Street and Interstate 91,

. Based on the groundwater potentiometric map prepared during this study, a hydraulic
gradient exists between the potential source area of contamination and the discharge point
to the Whetstone Brook of sufficient head to convey petroleum related contaminants via
groundwater flow. The average hydraulic gradient established between monitoring wells
SB-4 and CE-8 was determined to be 0.020 c/cm or 2%. The slope of the bedrock
surface was estimated to be 1.6%, trending in a northerly direction. The average
groundwater transport velocity was estimated to be 146 feet/year. Using this rough
approximation of groundwater transport velocity, the temporal interval for gasoline
compounds to migrate from the northern end of Wilson Woods Road to the Whetstone
Brook discharge area was estimated to be 20 years.

. Field screening of soil samples collected during the advancement of the soil borings
revealed the presence of volatile organic compounds (VOCs) and weathered petroleum
odors similar to gasoline. The levels increased from the boring located closest to the
discharge point (Pine Street 47 ppm @ 70-72 ft) to the boring located at Wilson Woods
Reoad (131 ppm @ 50-52 ft), closest to the source area. The maximum VOC levels were
detected approximately 10-20 feet beneath the groundwater table elevation. The VOCs
detected in soil samples collected from CE-8 and BW-1 ranged from 18 to 49 ppm, were
also approximately 15-20 feet below the groundwater table elevation.

. Analytical results indicated the presence of higher levels of petroleum related volatile
organic compounds (VOCs) in samples collected from bedrock well BW-1 than the nearby
overburden groundwater monitoring well CE-8. However, due to what appears to be entry
of groundwater from the overburden aquifer into the bedrock well, it would appear that
the main source of contaminated groundwater at the retaining wall area appears to be
migrating within the overburden aquifer rather than through the bedrock. This is
supported by observations of VOC levels in soil samples collected from SB-2, 3 and 4.
The bedrock well may primarily receive groundwater migrating at or above the

- 13 -
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bedrock/overburden interface while the groundwater source for CE-8 would extend ten
feet above this interface zone, into areas exhibiting less contamination.

. Analysis of the groundwater sample collected from the bedrock well detected the presence
of petroleum related compounds in excess to that detected in CE-8 and similar in species
and concentration to that previously detected discharging at the underdrain outfall. While
the chlorinated VOC 1,2, Dichloroethane was detected (at very low levels) in the bedrock
well sample, dense non-aqueous phase liquid (DNAPL) related VOCs were not detected
in the soil sample collected for analysis from this well boring. Chlorinated VOCs have
not been detected in previous soil or groundwater samples analyzed.

. The concentrations of petroleum related VOCs detected in the groundwater samples
collected from the monitoring wells and the underdrain outfall suggest that the contamina-
tion appears to be present mainly in the dissolved form. Petroleum sheens, however, have
been observed on several occasions at the pool area and from several groundwater seeps
located along the section of the Whetstone Brook located downgradient of the retaining
wall. While the level of contamination in the soil and groundwater samples analyzed to
date do not constitute an immediate risk to human health or the environment, Benzene
concentrations have exceeded the state and federal groundwater protection standard of 5.0
ug/l (ppb). Significant petroleum odors emanating from the groundwater seeps and
underdrain outfall are the result of active biodegradation of the petroleum product by the
microbial community. The appearance of a distinct sheen suggests that the level of
contamination is higher than what has been identified in the samples collected to date. The
groundwater contaminants most likely get diluted by the substantial flow of groundwater
occurring at the discharge area. The sheen observed at seeps and on the pool surface may
also be related to breakdown products produced by the microbial community as they
degrade the petroleum compounds migrating via groundwater.

. Analytical results from groundwater samples collected from the underdrain outfall,
momnitoring well SB-4 (screened from 59 to 49 fect), and MW-110 (screened from 30 to
20 feet) indicated the presence of petroleum related VOCs very similar in type but
different in concentration (see summary of analytical results on pages 10 and 11). The
wells located closest to the suspected source area varied in concentration, with the deeper
well (SB-4) having the highest level of Total VOCs and Total BTEX compounds.
Analysis of the soil samplc collected from the depth range exhibiting the maximum level
of VOCs (131 ppm 50-52 feet) revealed the absence of the compounds tested for,
indicating that the groundwater contaminants present at this depth were primarily in the
dissolved form. These results are consistent with that detected at the discharge point.
Comparison of analytical data from samples collected from MW110 over time indicates
that a substantial decrease in petroleumn VOC levels has occurred at least in the upper
groundwater zone. Since petroleum constituents within their solubility limits tend not to
be intlucnced greatly by their lower density values, the location of the contaminant plume
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observed at borings SB-2, 3 and 4 appears to have been the result of a downward flow
component in addition to a horizontal one. The elevational differences in the groundwater
table and bedrock surface between the discharge and source areas may play a role in
establishing the contaminant plume pattern observed.

. The distance between SB-4 and the underdrain outfall was estimated to be approximately
3,180 feet. Over this distance, the level of Total VOC contamination in the groundwater
was attenuated by a factor of 23. Total BTEX levels decreased by a factor of 13 and
Benzene decreased by a factor of 3. Overall, the migration potential of the petroleum
compounds detected was consistent with their water solubility values, with Benzene having
the greatest water solubility and hence highest levels detected at the discharge point.

4. RECOMMENDATIONS

. ERD believes that the installation of additional bedrock wells is not warranted at this time.
Based on previous reports, which concluded that a local source of contamination does not
appear to be contributing significantly to the petroleum discharging at the retaining wall
area of the Whetstone Brook, and the information presented in this report, it appears that
petroleum contamination is migrating via groundwater transport from the previously
documented gasoline plume terminus located at the end of Wilson Woods Road. Two
known release sites are located upgradient of this area.

. Contaminant migration appears to be via groundwater transport through the overburden
aquifer. Additional soil borings along the suspected migration pathway would be helpful
in delineating the contaminant plume, but access to suitable drilling locations is limited,
due to subsurface utilities and a denscly developed residential community. Therefore,
ERD does not recommend the advancement of additional soil borings for this purpose at
this time.

. In order to abatc the offensive petroleum odors and reduce the appearance of petroleum
sheens in the vicinity of the Whetstone Brook discharge area, further investigations should
be directed at contaminant reduction in this area. The underdrain located beneath thc
retaining wall is serving to convey groundwater contaminated with gasoline related VOCs.
ERD proposes that a groundwater recovery system be developed incorporating the
underdrain and a hand excavated trough in the vicinity of groundwater seeps to intercept
contaminants prior to their entry into the Whetstone Brook. A fractionation tank would
be used to collect contaminated groundwater that would be pumped through granular
activated carbon (GAC) to remove the VOCs prior io effluent discharge to the Whetstone
Brook. The treatment system could be designed to accommodate the construction of the
nature path proposed by the Town of Brattlcboro and minimize the strong odors impacting
residents in this area.

-
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. ERD recommends that a CAFI be performed to evaluate the feasibility and cost
effectiveness of the above remedial action approach. Additional deep soil borings (to
bedrock) would be utilized in delineating the contaminant p/lme in the vicinity of the

= R A
breakout arca. o A /‘/ ATk

. The underdrain outfail and monitoring wéll SB-4 and MW-110 should be sampled for
VOCs by EPA Method 8020 on a monthly basis to monitor fluctuations in contaminant
levels. Sampling events should be scheduled to evaluate effects from varied rainfall events
and include flow rate monitoring of underdrain outfall and groundwater monitoring well
gauging at SB-4, MW110, and CE-1, 2, 3, and 8.

. The well head at monitoring well SB-4 should be tied to the existing monitoring well
elevations by survey methods so that it can be incorporated into the overail groundwater
flow pattern. If gauging events can be coordinated at the various monitoring well sites that
comprise the area Groundwater Potentiometric Map, updatcs of the overall groundwater
flow pattern of the subject arca can be obtained without substantial cost or duplication of
already scheduled work.

c:\docs\205.01\bedrock.rep

- 16 -



Appendix A

Site Locus Map



ERD ENVIRONMENTAL, INC.
1-(888)-736-4ERD

205 MAIN STREET
BRATILEBORQ, VT 05301

: Retreat )
N, Méadows g
N

!'8‘ TLnion Di it
; r ; :
L o ﬁ&. “_Ig:l-l ?c

! - =
Ty e

Site Locus

Petroleum Discharge to
Whetstone Brook
Brattleboro, VT

USGS Topographic Quadrangle
for Brattleboro VT-NII
Provisional Edition 1984

Scale: 1:25,000




Appendix B

Soil Boring/Monitoring Well Construction Log



ENSA ENVIRONMENTAL, INC.
SOIL BORING/MONITORING WELL LoG

Project #:__ 20501  Date:_11/29/95 SITE LOCUS
Project Name:Elm & Canal
Location:_Brattlieboro, VT
Driller:_American Drilling Services
ENSA Personnel: _STG & BET
Boring/Well #: BW-1 Sheet _1 _of _1

T

grass surface

groundwater present around 13-15 ft
depth range

35-37 4 4 4 5 11" 7.0 Dark brown fine to medium grained
sand, some silt and gravel

wet

37-39 7 9 11 12 20" 49 dark brown fine to medium grained
sand, some silt and gravel

wel

collected sample for VOC analysis

39-41 13 6 6 8 9" 22 olive gray fine to medium grained
sand
wol
running sands
====l
41-42.5 13 12 9 120/2" || 20" 23 clive gray medium to coarse grained

sand, some silt, and gravel

wet

running sands

42 .5.50 Bedrock consisting of schist with

quarlz veins and iron pyrite

Setwell @ 53 fi
50-53
Drilling Method: HSA & Roller bit Screen Diameter:_2*_ Length: 10 f |
Tatal Well Depth: 531t Riser Diameter: 2" Length:_42.81f |
Grounuwater Depth: Slot Size: _0,10
PVC Elevation: Ground Elevation:
Motes:

1. Split spoen soil samples are screened for organic vapors via headspace method- using a Thermo Environmental Instruments Inc.
Organic Vapor Meter Model 580B.

2. ND indicates nondetectable contaminant concentratians as read by the OVM.

3. Samples are collected using a Split Spoon Sampler unless otherwise indicated.

4. 5plit Spoon Sampler has a 2" diameter and is driven using a 140 ib, hammer falling 30 inches.

5. H5A ~ Hollow Stem Auger, AR =~ Air Rotary



ENSA ENVIRONMENTAL, INC,
SOIL BORING/MONITORING WELL CONSTRUCTION LOG

Project #:
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205

Date:
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316G
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Fiser iDizmee

Ground Elevation: ______..I:

Length: il

Lengihi &

Qlon Size: L

Mptei

. Splitspoon soil samples 2re screanad for organic vapors via headspace methad using a Thermo Enviconmental lastrumants lac.
yganic Vapor Maiar Model 5303,
MO iatestas poadalactahly contamiaant concentrations as read by the OV,

i+,

Fal

i

{

? ~

3. Sampies are collacted using a Split Spoon §
3

. HSA ~ Hollow Stem Auger, AR - Alr Rotary

am

pler unless othenwvisa indicated,
CEpvi Iz zon Sampler has a 27 diamatar and §s driven using a 140 1. hammer falling 30 inches.



ENSA ENVIRONMENTAL, INC
SOIL BORING/MONITORING YWELL CONSTRUCTION LOG

Project #: Date: SITE LOCUS

Project Name: .

Location: '

Driller:

ENSA Personnel; 956 - 2
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i, $plit spoon soil samples ara screened for organic vapors via hzadspace mathed using a Thermeo Envirenmental Insteumenls ing.

Orzanic Vapor hMeter Model 5808,

[ By )

. Split Spoon Sampler has 2

LTI

w0 indicales nondatectahle contaminant concentrations as read by the OV,
. Samples are collected using a Split Spoon Sampler unless othenwvise indicated.
2 2" diameter and is driven using 2 140 Ib. hammer falling 30 mches
. HSA — Hollow Stem Auger, AR —~ Air Rotary
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ENSA ENVIRONMENTAL, INC,
SOIL BORING/MONITORING WELL CONSTRUCTION LOG

Project #:2-05.9}
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1. 3plit spooa sail samples are screenad for arganic vapors via haadipace method using a Thermo Enviranmenlal lnsteuments fng.
Oeganic Vapor Meter Model 5803,

L I N |

1.

WD indicates nondaiaciable contaminant coacgentrations 25 read by tha OV,
. Samples are coilected using a Split Spoan Sampler ualass olherwise indicatad,
. Split Spoon Sampler has 2 2" diameter and is driven using a 140 I, hammer falling 30 inches.
5. H3A — Hollow Stem Auger, AR - Air Rotary
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Appendix C

Groundwater Potentiometric Map



GRCUNDWATER FOTENTIOMETRIC MAP
FOR MAY 2. 1996
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Appendix D

Analytical Laboratory Reports



ALPHA ANALYTICAL LABORATORIES ECEIVED

Eight Walkup Drive ]‘?
Westborough, Massachusetts 015B1-101%
{508) 8958-9220
MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MADBS RI:65
CERTIFICATE OF ANALYSIS

Client: ERD Environmental, Inec. Laboratory Job Number: L96Q07377
Address: 205 Main SBtreet Invoica Number: 87667

PO Box 1760

Brattleboro, VT 05302 Date Receivad: 08-0CT-96&
Attn: Bruce Tease Date Reported: 16-0OCT-96
Project Number: 205-01 Delivery Method: Alpha
Bite: Whetstone Brook
ALPHA SAMPLE NUMBER CLIENT IDENTIFICATION SAMPLE LOCATION
L9607377-01 BSB-4A-10796-205 Wilson Woaods
L9607377-02 MW110-10726-205 Wilson Woods
L9607377-03 BSR-01-10796-205 Wilson Woods
L9s07377-04 BSB-4A-10796-205 Wilscn Woods

Authorized byo&ﬁm
I =

Scott McLean - Laboratory Director

10169603:073 Page 1



CERTIFICATE QF ANALYSIS

ALPHA ANALYTICAL LABORATORIES RECE/;/ED 0
C
"14 1995

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAOB6 RI:65

Laboratory Sample Number: L9607377-01 Date Collected: 07-0CT-96
BSBE-4A-10796-205 Date Recelived : 08-0CT-%6

Sample Matrizx: WATER Date Reported : 16-0CT-96

Condition of Sample: Satisfactory Field Prep: None

Number & Type of Contailners: 2 Vial

PARAMETER RESULT UNITS RDL REF METHOD DATES 1o

PREP ANALYSIS

volatile ‘Qrgani€aiBby eC/Me i EIrEl 0 LT i 1. 8260 . oo 09-0¢ct DB
Methylene chloride ND ug/1l 5.0
1,1-Dichloroethane ND ug/1 1.5
Chloroform ND ug/1l 1.5
Carbon tetrachloride ND ug/1l 1.0
i,2-Dichloropropane ND ug/1l 3.5
Dibromochloromethane ND ug/1 1.0
1,1,2-Trichloroethane ND ug/l 1.5
2-Chloroethylvinyl ether ND ug/1 10.
Tetrachloroethene ND ug/l 1.5
Chlorobenzene ND ug/1 3.5
Trichlorofluoromethane ND ug/1 5.0
1,2-Dichloroethane ND ug/1 1.5
1,1,1-Trichlorcethane ND ug/l 1.0
Bromodichloromethane ND ug/1 1.0
trans-1,3-Dichloropropene ND ug/l 1.5
cis-1,3-Dichloropropene N ug/1 1.0
Bromoform ND ug/1l 1.0
i1,1,2,2-Tetrachloroethans ND ug/1l 1.0
Benzene 43. ug/1l 1.0
Toluene 6.9 ug/1 1.5
Ethylbenzene 130 ug/1l 1.0
Chloxromethane ND ug/1 10.
Bromomethane ND ug/l 2.0
vVinyl chloride NI ug/l 2.0
Chloroethane ND ug/1 2.0
1,1-Dichlorocethene ND ug/lL 1.0
trans-1,2-Dichleorcethens ND ug/1 1.5
Trichloroethene ND ug/1 1.0
1,2-Dichlorohenzene ND ug/1 10,
1,3-Dichlorobenzene ND ug/1 10.
1,4-Dichlorchenzene ND ug/l 10.
Methyl tert butyl ether ND ug/1l 10.
Xylenes 17. ug/1 1.0
cis=-1,2-Dichloroethene ND ug/1 1.0
Dibromomethane ND ug/1 10.
1,4-Dichloraobutane ND ug/1 10.
Iodomethane ND ug/1 10,

Comments: Complete list ¢f References and Glossary of Terms found in Addendum I

10162603 :03 Page 2



CERTIFICATE OF ANALYSIS

REp
ALPHA ANALYTICAL LABORATORIES E/VEO ocr
18 199

Laboratory Sample Number: LS607377-01
BEB-4A-10796-205

PARAMETER RESULT UNITS3 RDL REF METHOD DATES ID
PREP AMNALYSIS

by GC/MS continued

L1 i8Fen '09-0ct DB

1,2,3-Trichloropropane ND ug/1 10,
styrene ND ug/l 1.0
Dichloredifluoromethane ND ug/1 10.
Acetone ND ug /L 10.
Carbon Disulfide ND ug/1 10.
2-Butanone ND ug/l 4.5
Vinyl Acetate ND ug/1 10.
4-Methyl-2-pentanone ND ug/1l 10.
2 -Hexanone ND ug/1 10.
Ethyl methacrylate ND ug/1 10.
Acrolein ND ug/1 25,
Acrylonitrile ND ug/1 10.
Bromochleromethane ND ug/1 1.0
2,2-Dichloropropane ND ug/l 1.0
1, 2-Dibromoethane ND ug/1 1.0
1,3-Dichloropropane ND ug/1l 1.0
1,1,1,2-Tetrachloroethane ND ug/1l 1.0
Bromobenzene ND ug/1 1.0
n-Butylbenzene 16. ug/1 1.0
sec-Butylbenzene 3.4 ug/1l 1.0
tert-Butylbenzene ND ug/1 1.0
o-Chlorotoluene ND ug/l 1.0
p-Chlorctoluene ND ug/1l 1.0
1,2-Dibromo-3-chleoropropane ND ug/1l 1.0
Hexachlorobutadiene ND ug/1l 1.0
Isopropylbenzene 33. ug/1l 1.0
p~Isopropyltoluene 3.1 ug/l 1.0
Naphthalene 120 ug/1 1.0
n-Propylbenzene 100 ug/1l 1.0
1,2,3-Trichlorchbenzene ND ug/1 1.0
1,2,4-Trichlorcbenzene ND ug/1 1.0
1,3,5-Trimethylbenzene 67. ug/1l 1.0
1,2,4-Trimethylbenzene 50. ug/1 1.0
trans-1,4-Dichloroc-2-butene ND ug/1 1.0
Ethyl ether ND ug,/1l 25,
SURROGATE RECOVERY

Tocluene-34sg S0.0 %

4 -Bromofluorchenzene 104 . %
Dibromofluocromethane 81.0 %

Comments: Complete list of References and Glossary of Terms found in Addendum I
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CERTIFICATE OF AMALYSIS

FPECE/ 73
ALPHA ANALYTICAL LABORATORIES D OC\]. ; 8
1998

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAO0B8E RI:&5

Laboratory Sample Number: LS&607377-02 Date Collected: 07-0CT-96
MWL10-10796-205 Date Received : 0B-0OCT-96

Sample Matrix: WATER Date Reported : 16-0CT-96

Condition of Sample: Satisfactory Field Prep: None

Number & Type of Containers: 2 vial

PARAMETER RESULT UNITS RDL  REF METHOD DATES ID

PREF ANALYSIS

“ 555??3-} --1Y-0ct DB
Methylene chloride ND ug/l 5.0
1,1-Dichloroethane ND ug/1l 1.5
Chloroform 11. ug/1 1.5
Carbon tetrachloride ND ug/1 1.0
1,2-Dichloropropane ND ug/1l 3.5
Dibromochloromethane ND ug/1 1.0
1,1,2-Trichloroethane ND ug/ 1L 1.5
2-Chlorvethylvinyl ether ND ug/l 10.
Tetrachloraatheans ND ug /L 1.5
Chlorockenzene ND ug/1 3.5
Trichloraofluoromethane ND ug/l 5.0
1,2-Dichloroethane ND ug/1 1.5
1,1,1-Trichloroethane ND ug/l 1.0
Bromodichloromethane ND ug/1 1.0
trans-1,3-Dichleoropropene ND ug/1l 1.5
cis-1,3-Dichloropropene ND ug/1l 2.0
Bromoform ND ug/1l 1.0
1,1,2,2-Tetrachloroethane ND ug/l 1.0
Benzene ND ug/1 1.0
Teluene 5.6 ug/l 1.5
Ethylbenzene 3.3 ug/1l 1.0
Chloromethane ND ug/l 10.
Bromomethane ND ug/1 2.0
Vinyl chloride ND ug/l 2.0
Chloroethane ND ug/1 2.0
1,1-Dichloroathene ND ug/1l 1.0
trans-1,2-Dichloroethene ND ug/1 1.5
Trichloroethene ND ug/1l 1.0
1,2-Dichlorobenzene ND ug/1 10.
i,3-Dichlorobenzene ND ug/1l 10.
1,4-Dichlorobenzene N ug/1 10.
Methyl tert butyl ether ND ug/1 10,
Xylenes 2.4 ug,/1 1.0
¢ig-1,2-Dichloroethene ND ug/1 1.0
Dibromomethane ND ug/1 10.
1,4-Dichlorocbutane HD ug/1 10.
Iodomethane ND ug/1 10.

Comments: Complete list of References and Glossary of Terms found in Addendum I

10165603 :03 Bage 4



ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS RECE/‘/ED OC
I
18 1995

Laboratory Sample Number: L9607377-02
MW110-10796-205

PARAMETER - RESULT UNITS RDL REF METHOD DATES ID
PREF ANALYSIS

11-Oct DB
1,2,3-Trichloropropane ND ug/1 10.
Styrene ND ug/1 1.0
Dichloredifluocromethane ND ug/1 10.
Acetone KD ug/1 10
Carbon Disulfide ND ug/1 10.
2-Butanone 31, ug/1 4.5
Vinyl Acetate ND ug/1 10
4-Methyl-2-pentanone ND ug/1 10
2-Hexanone ND ug/1 10.
Ethyl methacrylate ND ug/1 ig.
Acrolein ND ug/1 25.
Acrylonitrile ND ug/1 10.
Bromochloromethane ND ug/1 1.0
2,2-Dichloropropane ND ug/1 1.0
1, 2-Dibromoethane ND ug/1 1.0
1,3-Dichloropropane ND ug/1 1.0
1,1,1,2-Tetrachlorcethane ND ug/1 1.0
Bromobenzene ND ug/1 1.0
n-Butylbenzene 3.3 ug/1 1.0
sec-Butylbenzene 1.1 ug/1 1.0
tert-Butyvlbenzene ND ug/1 1.0
o-Chlorotoluene ND ug/1 1.0
p-Chlorctoluene ND ug/1 1.0
1,2-Dibromo-3-chloropropans ND ug/1 1.0
Hexachlorobutadiene ND ug/1 1.0
Isopropylbenzene 10. ug/1 1.0
p-Isopropvltoluene ND ug/1 1.0
Naphthalene 68 ug/1 1.0
n-Propylbenzene 10. ug/1 1.0
1,2,3-Trichlorobenzens ND ug/l 1.0
1,2,4-Trichlorobenzene ND ug/1 1.0
1,3,5-Trimethylbenzene 36. ug/l 1.0
1,2,4-Trimethylbenzene 59. ug/1 1.0
trans-1,4-Dichlore-2-hutens ND ug/1 1.0
Ethyl ether ND ug/1 25
SURROGATE RECOVERY
Toluene-ds 102, %
4-Bromofluorcbenzene 104. %
Dibromefluercemethane 97.0 %

Comments: Complete list of Referencez and Glogsary of Terms found in addendum I
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ALPHA ANALYTICAL LABORATORIES

fa
CERTIFICATE OF ANALYSIS ¢y / 8 /
MA:M-MA-086 NH:2003%5-B/C CT:PH-0574 ME:MAQ0BE RI:E5

Laboratory Sample Number: L9607377-03 Date Collected: (07-0CT-98

BSB-01-10796-205 Data Recaived : G8-0CT-96
Sample Matrix: WATER Date Reported : 16-0QCT-96
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 1 Vial
PARAMETER RESULT UNITS RDL REF METHOD ' DATES iD

PREP ANALYSIS

vélatileiO¥ganics by:Ge/MS. i 70970t DB
Methylene chloride ND ug/1 5.0
1,1l-Dichloroethane ND ug/l 1.5
Chloroform ND ug/1 1.5
Carbon tetrachloride ND ug/l 1.0
1,2-Dichlaropropane ND ug/1 1.5
Dibromochloromethane ND ug/l 1.0
1,1,2-Trichleroethane ND ug/lL 1.5
2-Chloroethylvinyl ether ND ug /1l 10.
Tetrachloroethene ND ug/l 1.5
Chlorobenzene ND ug/l 3.5
Trichloroflucromethane ND ug/1 5.0
1,2-Dichloroethane ND ug /1l 1.5
1,1,1-Trichloroethane ND ug/1 1.0
Bromodichloromethane ND ug/1 1.0
trans-1,3-Dichloropropene ND ug/1 1.5
¢ig-1,3-bichloropropene ND ug/1 1.0
Bromoform ND ug/1 1.0
1,1,2,2-Tetrachlorvethane ND ug/1 1.0
Benzene ND ug/1 1.0
Toluene ND ug/1 1.5
Ethylbenzene XD ug/1 1.0
Chloromethane ND ug/1 10.
Bromomethane ND ug/1 2.0
Vinyl chloride ND ug/l 2.0
Chlorcethane HD ug/1 2.0
1,1-Dichloroethene ND ug/1l 1.0
trans-1,2-Dichloroethene ND ug/1 1.5
Trichloroethene ND ug/1l 1.0
1,2-Dichlorcbenzene ND ug/1l 10
1,3-Dichlorobenzene ND ug/l 10
1,4-bPichlorobenzene ND ug/1l 10
Methyl tert butyl ether ND ug/1l 10
Xylenes ND ug/lL 1.0
cis-1,2-Dichlorcethane ND ug/l 1.0
Dibromomethane ND ug/1l 10
1,4-Dichlorobutane ND ug/l 10
Icdomethane ND ug/L 10

Comments: Complete list of Referencez and Glossary of Terms found in Addendum T

10165603:03 Page &



ALPHAR ANALYTICAL LABORATORIES RECE /V
CERTIFICATE OF ANALYZIS E?

Cfla
Laboratory Sample Number: LS$607377-03 EE%
BSB-01-10796-205

PARAMETER RESULT UNITS RPL REF METHOD DATES ID
PREP ANALYSIS

- 8260 - Eii o mmniip9-0ct DB
1,2,3-Trichloropropane ND ug/1l 10.
Styrene ND ug/l 1.0
Dichlorodiflucromethane ND ug/l 10.
Acetone ND ug/1 10.
Carbon DPisulfide ND ug/l 10.
2-Butanone ND ug/1 4.5
Vinyl Acetate ND ug/1 10.
4-Methyl-2-pentanone ND ug/1 10.
2-Hexanone ND ug/1 10.
Ethyl methacrylate ND ug/1 10.
Acorolein ND ug/l 25
Aecrylonitrile ND ug/1l 10.
Bromochloromethane ND ug/l 1.0
2,2-Dichloropropane ND ug/1 1.0
1,2-Dibromoethane ND ug/l 1.0
1,3-Dichloropropane ND ug/1 1.0
1,1,1,2-Tetrachloroethane ND ug/l 1.0
Bromcbenzene ND ug/1l 1.0
n-Butylbenzene ND ug/1 1.0
sec-Butylbenzene ND ug/1l 1.0
tert-Butylbenzene ND ug/1 1.0
o-Chlorotoluene ND ug/1 1.0
p-Chlorotoluene ND ug/1 1.0
1,2-Dibromo-3-chloropropans ND ug/1 1.0
Hexachlorobutadiene ND ug/1 1.0
Isopropylbenzene ND ug/1 1.0
p-Isopropyltolusne ND ug/1 1.0
Naphthalene ND ug/1 1.0
n-Propylbenzene ND ug/1 1.0
1,2,3-Trichlorobhenzene ND ug/1 1.0
1,2,4-Trichlorchenzeneg ND ug/1l 1.0
1,3,5-Trimethylbenzene ND ug/1 1.0
1,2,4-Trimethylbenzene ND ug/1l 1.0
trang-1,4-Dichloroc-2-butene ND ug/1 1.0
Ethyl ether ND ug/1l 25.
SURROGATE RECOVERY
Toluene-dsg 88.0 %
4-Bromofluorchenzene 102. %
Dibromofluoromethane 84.0 %

Comments: Complete list of References and Glossary of Terms found in Addendum T

10L69603:03 Paga 7



CERTIFICATE OF ANALYSIS

}P
‘EZJS7LE?
ALPHA ANALYTICAL LABORATORIES 0 6p ,
/
/4 /‘9-96‘

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MA(G86 RI;65

Laboratory Sample Number: 1.9607377-04

BSE-4A-10796-205

Date Collacted: 07-0OCT-9&
Date Received : 08-0OCT-926

Sampla Matrix: 50IL Date Reported 16-QCT~96

Condition of Sample: Satisfactory Field Prep: None

Number & Type of Containers: 1 Vial

PARAMETER RESULT UNITS RDL REF METHOD DATES in

PREP ANALYESIS

80lids, Total 87. % 0.10 3 2540B 15-Q¢t ST
i fct '10-0ct DB

Methylens chlaride ND ug/kg 25,

1,1-Dichloroethane ND ug/kg 7.5

Chloroform ND ug/kg 7.5

Carbon tetrachleoride ND ug/kg 5.0

1,2-Dichloropropane ND ug/kg 18,

Dibromochloromethane ND ug/kg 5.0

1,1,2-Trichloroethane ND ug/kg 7.5

2-Chloroethylvinyl ether ND ug/kg 50.

Tetrachloroethene ND ug/ kg 7.5

Chlorobenzene HD ug/kg 18.

Trichlorofluorcemethane N ug/kg 25.

1,2-Dichlorosthane ND ug/kg 7.5

1,1,1-Trichlorocethane ND ug/kg 5.0

Bromodichloromethane ND ug/kg 5.0

trans-1, 3-Dichloropropens ND ug/kyg 7.5

cis-1,3-Dichloropropens ND ug/kg 5.0

Bromoform ND ug/kg 5.0

1,1,2,2-Tetrachloroethane ND ug/kg 5.0

Benzene ND ug/kg 5.0

Toluene ND ug/kg 7.5

Ethylbenzene ND ug/kg 5.0

Chloromethane ND ug/kg 50

BEromomethane ND ug/kg 10

Vinyl chloride ND ug/kg 18

Chloroethane ND ug/kyg 10.

1,1-Dichlorcathene ND ug/kg 7.5

trans-1,2-Dichlorcethene ND ug/kg 7.5

Trichloroethene ND ug/kg 5.0

1,2-Dichlorobenzene KD ug/kg 50

1,3-Dichlorchenzens WD ug/kg 50

1,4-Dichlorobenzene ND ug/kg 50

Methyl tert butyl ether ND ug/kg 50.

Xvlenes ND ug/kg 5.0

¢ig-1,2-Dichloroethene D ug/kg 5.0

Dibromomethane ND ug/kg 50

Comments: Complete list of References and Glossgary of Terms found in Addendum I

10163603:03 Page 8



CERTIFICATE OF ANALYSIS

ALPHA ANALYTICAL LABORATORIES RECE/VED
Crr

;
Laboratory Sample Number: L9$607377-04 ’3 ’396‘
BSB-4A-10796-205

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

1,4-Dichlorocbutane ND ug/kg 50.
Iodomethane ND ug kg 50.
1,2,3-Trichloropropane ND ug/kg 50.
Styrene ND ug/kg 5.0
Dichleorodiflucromethane ND ug/kg 50.
Acetone ND ug/kg 50.
Carbon Disulfide ND ug/ kg 50.
2-Butanone ND ug/kg 23.
Vinyl Acetate ND ug/kg 50.
4-Methyl-2-pentanone ND ug/kg 50.
2-Hexanone ND ug/kyg 50.
Ethyl methacrylate ND ug/ka 50.
Acrolein ND ug/kyg 130
Acrylonitrile ND ug/kg 50.
Bromochloromethane ND ug/kg 25,
2,2-Dichlercpropane ND ug/kg 25.
1, 2-Dibromoethane ND ug/kg 25,
1,3-Dichleoropropane ND ug/ kg 25.
1,1,1,2-Tetrachloroethane ND ug/kg 25,
Bromcbenzene ND ug/ kg 25.
n-Butylbenzene ND ug/kg 25,
sec-Butylbenzene ND ug/kyg 25.
tert-Butylbenzene ND ug/kg 25.
o-Chlorotoluene ND ug/ kg 25.
p-Chlorotoluene ND ug/kg 25,
1,2-Dibromo-3-chloropropane ND ug/kg 25,
Hexachlorobutadiene ND ug/kg 25,
Isopropylbenzene ND ug/kg 25.
p-Isopropyltoluene ND ug/ kg 25,
Naphthalene ND ug/kg 25,
n-°Propylbenzene ND ug/kg 25.
1,2,3-Trichlorcbenzene ND ug/kg 25.
1,2,4-Trichlorabenzens ND ug/kyg 25.
1,3,5-Trimethylbenzene ND ug/kg 25.
1,2,4-Trimethylbenzene ND ug/kg 25.
trans-1,4-Dichloro-2-butene ND ug/kg 25.
Ethyl ether ND ug/kg 130
SURROGATE RECOVERY

Toluene-ds 9.0 %
4-Bromofluorobenzene B4.0 %
Dibromoflucromethane 59.0 %

Comments: Complete list of References and Glossary of Terms found in Addendum T
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&R
ECE /VED
ALPHA ANALYTICAL LABORATORIES o¢

QUALITY ASSURANCE BATCH DUPLICATE ANALYSIS 7 18 1995

Laboratory Job Humber: LI9&§07377

Parameter Value 1 Valuea 2 RPD Units

Soiids, Total . :

93. 23. 0 %

10169603:03 Page 10



ALPHA ANALYTICAL LABORATORIES
QUALITY ASSURANCE BATCH MS/MSD ANALYSIS

faEtESWQQD
Gc‘r

e X9

Laboratory Job Number: L9607377

Parameter MS % MSD % RPD

C/Ms. Spike Recovery:

1,1-Dichloroethene 99 23 2]
Trichlorocethene 29 93 1)
Banzene 96 a1 5
Toluene a7 92 5
Chlorcbenzene 96 91 5
Volatil ics by GC/MS Spike ‘Recovery MS/MID for Fample (s) 04
1,1-Dichloroethene a3 88 [
Trichloroethene a7 g6 12
Benzene 93 a5 L
Toluene a3 89 4
Chlorobenzene g 20 10

14012350303 Page 11



ALPHA ANALYTICAL LABORATORIES ECE?VS
ADDENDUM I 0 DC 7

REFERENCES

1, Test Methods for Evaluating Sclid Waste: Physical/Chemical Methods. EPA SW-

B46. 19B6.

3. Standard Methods for Examination of Water and Waste Water. APHA-AWWA-WBCE.
17th Edition. 1989,

GLOSSARY OF TERMS AND SYMBOLS

REF Reference number in which test method may be found.
METHOD Method number by which analysis was performed.
1D Initials of the analyst.

LIMITATION OF LIABILITIES

Alpha Analytical, Inc. performs services with reasonable care and diligence

normal to the analytical testing laboratory industry. 1In the event of an error, the
sole and exclusive responsibility of Alpha Analytical, lnc., shall be to re-perform
the work at it‘s own expense. In no event shall Alpha Enalytical, Inc. be held
liable for any incidental ccnsequential or special damages, including but not
limited te, damages in any way connected with the use of, interpretation of,
information or analysis provided by Alpha Analytical, Inc.

We strongly urge our clients to comply with EPA proteoeol regarding sample
volume, pregervation, cooling, containersg, sampling procedures, holding times
and splitting of samples in the field.

10169603:03 Page 12



ALPHA

Analytical Laboratories, Inc.

Eight Walkup Drive
Westborough, MA 01581-1019
508-898-9220 FAX 508-898-9193

CHAIN OF CUSTODY RECORD
and ANALYSIS REQUEST RECORD

2y,
No. -"""- .rj

Sheel _J—.of J_
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Eep TVl Mestrl s | Ve

N : 2 :5
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Ny
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PO. Number: - (4 NLiSows (Ajoons BRI AL
Company Address: Phone Number: Project Manager: A’Pk‘-"’bN“‘b“(L“b e only).
265 NMaiw 5. ,Y.0- oy 1o fov 5% 217 & Tense L

| POy EBote  NT. 95209 FAX No.: 26\ (%2
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Westbeorough, Magsachugetts

Eight Walkup Drive

{508) B898-9220

RECE
ALPHA ANALYTICAL LABORATORIES VED ocr 23 1395

01581-101%

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAODBE RI:65S

CERTIFICATE OF ANALYSIS

Client: ERD Environmental, Inc.

Addresgs: 205 Main Street

PO Box 1760
Brattleboro,

Attn: Druce Tease

Projact Number: 205-01

VT 05302

Site: Whetstone Broock

ALPHA SAMPLE NUMBER

LSa07544~01
LSc07544-02
L2607544-03
L8607544-04
LS607544-058

Laboratory Job Number: LS607544
Inveoice Number: 87783

Date Received: 11-0CT-35

Date Reported: 21-0CT-5%4

Delivery Method: Alpha

CLIENT IDENTIFICATICN

CEB-1010596-205
CEBA-101026-205
CE02-101096-205
CE01-101096-205
OUTFALL-101036-205

SAMPLE LOCATTON

o ~ i [
Ruichorized by: &f(@M
- .

Scott McLean - Laboratory Director

1421960920 Fage 1



ALPHA ANALYTICAL LABCORATORIES
CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:

Laboratory Sample Number: 1L9607544-01
CEB-101096-205

MAC8E

RE
CElvep 072 3 1995

RI:65

Date Collected: 10-0OCT-94
Date Received : 11-0CT-96

SBample Matrix: WATER Date Reported : 21-0CT-96

Condition of Sample: Satisfactory Field Prep: None

Number & Type of Containers: 2 Vial

PARAMETER RESULT UNITS RDL REF METHOD ~ DATES D
PREP ANALYSIS

Volatile Organics by GC/MS S 8260 R 16-Cct DB

Methylene chloride ND ug/1 5.0
1,1-Dichlorocethane ND ug/1l 1.5
Chlorecform ND ug/1 1.5
Carbon tetrachleoride ND ug /1l 1.0
1,2-Dichloropropane ND ug/l 3.5
Dibromochloromethane ND ug/1l 1.0
1.1,2-Trichlorcethane ND ug/1 1.5
2-Chloraethylvinyl ether ND ug/1l 10.
Tetrachlorcethene ND ug/1 1.5
Chlorobenzene HD ug/1l 3.5
Trichlerecflucrocmethane ND ug/1 5.0
1,2-Dichloroethane ND ug/1 1.5
1,1,1-Trichlorocethane ND ug/1 1.9
Braomodichloromethane ND ug/1l 1.0
Lrans-1,3-Dichloropropene ND ug/l 1.5
cis-1,3-Dichloropropene HND ug/1 1.0
Bromeform ND ug/1l 1.0
1,1,2,2-Tetrachloroethane ND ug/1l 1.0
Benzene 2.7 ug/1 1.0
Toluene ND ug/1 1.5
Ethylbenzense ND ug/l 1.0
Chloromethane ND ug/1 10.
Bromomethane ND ug/1l 2.0
Vinyl chloride ND ug/1 2.0
Chloroethane ND ug/1 2.0
1,1-Dichloroethenc ND ug/1 1.0
trans-1,2-Dichlorcethene ND ug/1 1.5
Trichloroethene ND ug/1 1.0
1,2-Dichlorocbenzens ND ug /1 10.
1,3-Dichlorckbenzene ND ug/1 149.
1,4-Dichlerckhenzene ND ug/1 10.
Methyl tert butyl ether ND ug/1 10.
¥Xylenes ND ug/1 1.0
¢is-1,2-Dichlorvethene ND ug/1 1.0
Dibromomethane ND ug/1 10.
1,4-Dichlorcbutane ND ug/1 10.
Icdomethane NI ug/1 10.

Comments: Complete list of References and Glossary of Terms found in Addendum T
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ALPHA AMNALYTICAL LABORATQRIES

RECEIVED

CERTIFICATE OF ANALYSIS 0CT2 3 13\98
Laboratory Sample Number: L9507544-01
CE8-101096-205
PARAMETER RESULT UNITS RDL REF METHQD DATES Ib
FPREP ANALYSIS
Volatile Organics:-by-GC/MS continuad 1 8260 16-Qct DB
1,2,3-Trichlorcopropane D ug/1 10.
Styrene ND ug/1 1.0
Dichlorodifluoromethane ND ug/1 10.
Acetone ND ug/l 10
Carbon Disulfide ND ug/1 10.
2-Butanone HD ug/1 4.5
Vinyl Acetate ND ug/1 10
4-Methyl-2-pentanone ND ug/l 10
Z2-Hexanone ND ug/1 10.
Ethyl methacrylate ND ug/l 10.
Acrolein ND ug/1l 253,
Acrylonitrile ND ug/1l 10.
Bromochloromethane ND ug/1 1.0
2,2-Dichloropropane ND ug/1l 1.0
1,2-Dibromoethane ND ug/1l 1.0
1,3-Dichloropropane ND ug/l 1.0
1,1,1,2~Tetrachloroethane ND ug/1 1.0
Bromohenzene ND ug/1 1.0
n-Butylbenzens ND ug/1 1.0
se¢-Butylbenzene ND ug/1 1.0
tert-Butylbenzene ND ug/1 1.0
o-Chlorotoluene ND ug/l 1.0
p-Chlorotoluene ND ug/1l 1.0
1,2-Dibrowno-3-chloropropane NI ug/1l 1.0
Hexachlorobutadiene ND ug/1 1.0
Isopropylbenzene 2.8 ug/l 1.0
p-TIsopropyltoluene ND ug/l 1.0
Naphthalene ND ug/1 1.0
n-°Propylbenzene ND ug/1 1.0
1,2,3-Trichlorobenzens NTY ug/1 1.0
1,2,4-Trichlarchenzene ND ug/1l 1.0
1,3,5-Trimethylbenzene ND ug/1 1.0
1,2,4-Trimethylbenzenc ND ug/1l 1.0
trans-1,4-Dichloro-2-butene ND ug/l 1.0
Ethyl ether ND ug/1 25.
STURROGATE RECOVERY
Toluene-dsg 93. %
4-Brownofluorobenzene 85. %
Dibromofluoromethane 161, %

Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

REE

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAOB6 RI:65

Laboratory Sample Number: LS607544-02
CE8A-101096-205

Date Collected: 10-0CT-9%6
Date Received : 11-0OCT-9&

Sample Matrix: WATER Date Reported : 21-0CT-96

Condition of Sample: Satisfactory Field Prep: Nomne

Numbar & Type of Containers: 2 Vial

PARAMETER RESBULT UNITS RDL REF METHOD DATES ID

PREP ANALYSIS

Volatile Organics by GC/MS

Methylene chloride ND ug/1 5.0
1,1-Dichloroethane ND ug/1 1.5
Chloroform ND ug/1l 1.5
Carbon tetrachloride ND ug/1 1.0
1,2-Dichleropropane ND ug/l 3.8
Dibromochloromethane ND ug/1 1.0
1,1,2-Trichloroethanes ND ug/1l 1.5
2-Chloroethylvinyl ether ND ug/1l 10.
Tetrachloroetheane ND ug/1 1.5
Chlorobenzene ND ug/1 3.5
Trichlorofluoromethane NI ug/l 5.0
1,2-Dichloroethane 2.0 ug/1l 1.5
1,1,1-Trichloroethane ND ug/l 1.0
Bromodichloromethane ND ug/1l 1.0
trans-1, 3-Dichloropropene ND ug/1 1.5
cis-1,3-Dichloropropene ND ug/1 1.0
Bromoform ND ug/1l 1.0
1,1,2,2-Tetrachloroethane N ug/1 1.0
Benzenes .2 ug/1 1.0
Toluene ND ug;/ 1l 1.5
Ethylbenzenes ND ug/1 1.0
Chloromethane ND ug/1 19.
Bromomethane ND ug/l 2.0
Vvinyl chloride ND ug/1 2.0
Chloroethane ND ug/1 2.0
1,1-Dichlorcethene ND ug/1 1.0
trans-1,2-Dichlorcethens ND ug/1 1.5
Trichloroethene ND ug/1 1.0
1,2-Dichlorobenzene ND ug/1 10.
1,3-Dichlorohenzens ND ug /1 10.
1,4-Dichlorobenzene ND ug/1 10.
Methyl terr butyl ethex 71, ug/1 10.
Xylenes ND ug/1 1.0
c¢ig-1,2-Dichlorocethene ND ug/1l 1.0
Dibromomathane ND ug/1 10.
1,4~Dichlorobutane ND ug/1 10.
Iodomethane ND ug/1 10.

17-0Oct DB

Comments: Complete list of References and Clossary of Terms found in 2Adendum I

10213609:20 Payge 4



ALPHA ANALYTICAL LABORATORIES

Laboratory Sample Number: L9507544-02
CEBA-1010596-205

CERTIFICATE OF AMNALYSIS

RE
CEivep 0CT 2 3 1995

DPARAMETER RESULT UNITS RDL REF METHOD DATES I
PREP ANALYSIS
Volatile Organics by GC/MS contintied Sl 8260 17-Oct DB
1,2,3-Trichloropropane ND ug/1l 10,
Styrene ND ug/1l 1.0
Dichlorodifluoromethans ND ug/1 10
Acetone ND ug/l 10
Carbon Disulfide ND ug/1l 10.
2-Butanone ND ug/1 4.5
vinyl Acslote ND ug/1 10
4-Methyl-2-pentanones ND ug/1 10.
2 -Hexanone ND ug/1l 10.
Ethyl methacrylate ND ug/1 16.
Acrolein ND ug/1l 25
Acrylonitrile ND ug/l 10,
Bromochloromethane ND ug/1l 1.9
2,2-Dichloropropane ND ug/l 1.0
1,2-Dibromoethane ND ug/l 1.0
1,3-Dichloropropane ND ug/1l 1.0
1,1,1,2-Tetrachloroethane ND ug/l 1.0
Eromobenzene ND ug/1 1.0
n-Butylbenzene ND ug/1 1.0
gec-Butylbenzene ND ug/1 1.0
tert-Butylbenzene ND ug/1 1.0
o-Chlorotoluene ND ug/1l 1.0
p-Chloretoluene ND ug/1 1.0
1,2-Dibrowmo-3-chloropropane ND ug/1 1.0
Hexachlorobutadiene NI ug/l 1.0
Isopropylbenzene 2.6 ug/1l 1.0
p-Isopropyltoluene ND ug/1l 1.0
Naphthalene ND ug/1 1.0
n-Propylbenzene ND ug/1 1.0
1,2,3-Trichlorcbenzene ND ug/l 1.0
1,2,4-Trichlorobenzene ND ug/1 1.0
1,3,5-Trimethylbenzene M ug/1 1.0
1,2,4-Trimethylbenzenc ND ug/1l 1.0
trans-1,4-Dichlorc-2-butense MD ug/1l 1.0
Ethyl ether ND ug/l 25.
SURROGATE RECOVERY
Toluene-4s 88.0 %
4 -Bromcfluorcbhenzene 10z. &
Dibromofluoromethane B8.0 %

Comments: Complete list of References and Glossary of Terms found in Addendum I

102196909:20Q Page 5



ALPHA ANALYTICAL LABORATORIES

MA:M-MA-086 NH:200395-B/C CT:PH-0574

Laboratory Sampla Numbser:

CERTIFICATE OF ANALYSIS

L5e07544-03
CE02-1010586-205

ME:MAO86

Date Collected:
Date Raceived : 11-0CT-9&

REC
“VED g1, 3 199
6

RI: 65

10-0CT-96

Sample Matrix: WATER Date Reported 21-0CT-36

Condition of Sample: Satisfactory Field Prep: None

Number & Type of Containers: 2 Vial

PARAMETER RESULT UNITS RDI, REF METHOD  DATES  ID
’ PREP ANALYSIS

Volatile:Organics by GC/MS. 1 ' B260 ot "16-0Oct DB

Methylene chloride MD ug/1 5.0

1,1-Dichloroethane ND ug/1l 1.8

Chloroform ND ug/1 1.5

Carbon tetrachloride ND ug/l 1.0

1,2-Dichloropropane ND ug/1 3.5

Dibromochloromethane ND ug/l 1.0

1,1,2-Trichlorocethane NP ug/1 1.5

2-Chloroethylvinyl ether ND ug/1l 10.

Tetrachloroethene ND ug/1 1.5

Chloreobenzene ND ug/l 3.5

Trichlerofluoromethane ND ug/l 5.0

1,2-Dichloroethane ND ug/l 1.5

1,1,1~Trichloroethane ND ug/1 1.0

Bromodichloromethane ND ug/1 1.0

trans-1, 3-Dichloropropene ND ug/1 1.5

cis-1,3-bichloropropene ND ug/1 1.0

Bromoform ND ug/l 1.0

1,1,2.2 Tetrachloroethane ND ug/l 1.0

Benrene 2.9 ug/1l 1.0

Toluene ND ug/l 1.5

Ethylhenzene ND ug/1 1.0

Chloromethane ND ug/1 10.

Bromomethane ND ug/1 2.0

Vinyl chloride ND ug/1 2.0

Chloroethane ND ug/1 2.0

1,1-Dichloroethene ND ug/1 1.0

trans-1,2-Dichlorecethene N} ug/l 1.5

Trichloroethene ND ug/1l 1.0

1,2-Dichlorcbenzene ND ug/1 10

1,3-Dichlorobenzene ND ug/l 10.

1,4-Dichlorobenzene ND ug/l 10,

Methyl tert butyl ether 27. ug/1 10.

Xylenes ND ug/1 1.0

¢ig-1,2-Dichloroethene ND ug/1 1.0

Dibromomethane NI ug/1 10,

1,4-Dichlorobutane ND ug/1 10.

Iodomethane ND ug/1 10.

Comments: Complete list of Referenceg and Glossary of Terms found in Addendum I

1021960920 Page €



ALPHA ANALYTICAL LABORATORIES

Lakoratory Sample Number: L9607544-03
CEQ2-101096-205

CERTIFICATE OF ANALYSIS

F?
ECEIVED 0cr 5 ’
199

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS
volatile Organics by GC/MS: continued 1. 8260 15-0Oct DB
1,2,3-Trichloropropane ND ug/1 10.
Styrene ND ug/1 1.0
Dichlprodiflucromethane ND ug/1 10.
Acetone ND ug/l i0.
Carbon Disulfide ND ug/1 10.
2=Butanone ND ug/1l 4.5
vinyl Acetate ND ng/1l 10.
4-Methyl-2-pentanone D ug/1 10
2-Hexanone ND ug/1 10.
Ethyl methacrylate ND ug/1l 0.
Acrolein ND ug/1 25
Acrylonitrile ND ug/1 10.
Bromochloromethane ND ug/1l 1.0
2,2-Dichloropropane ND ug/1l 1.0
1,2-Dibromoethane ND ug/1 1.0
1,3-Dichloropropane ND ug/1 1.0
1,1,1,2-Tetrachloroethane ND ug/1 1.0
Rromobenzene ND ug/l 1.0
n-Butylbenzene ND ug/l 1.0
sec-Butylbenzene ND ug/1 1.0
tert-Butylbenzene ND ug/1l 1.0
o-Chlorotoluene ND ug/l 1.0
p-Chlorotocluene ND ug/l 1.0
i,72-Dibromo-3-chloropropane N ug/1l 1.0
Hexachlorobutadiene ND ug/1 1.0
Isoprapylbenzene 1.5 ug/1 1.0
p-Isopropyltoluens ND ug/1 1.0
Naphthalene ND ug/1 1.0
n-Propylbenzene ND ug/1 1.0
1,2,3-Trichlorcokhenzene ND ug/1 1.0
1,2,4-Trichlorchenzene ND ug/1 1.0
1,3,5-Trimethylbenzene ND ug/l 1.0
1,2,4-Trimethylbenzene ND ug/l i.0
trans-1,4-Dichloro-2-butene ND ug/l 1.0
Ethyl ether ND ug/l 25.
SURROGATE RECOVERY
Toluene-d8 $5.0 %
4-Bromoflucroboenzene 84.0 %
Dibromoflucromethane 104 %

Comments: Complete list of References and Glossary of Terms found in Addendum I

1021960y 40 Page 7



MA:M-MA-086

ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS

RECE

NH:200395-B/C CT:PH-0574 ME:MAO86 RI:65

i
vED OC]’23 1995

Laboratory Sample Number: L.9507544-04 Date Collected: 10-0CT-58
CEQ1-101096-205 Date Received : 11-0CT-56

Sample Matrix: WATER Date Reported : 21-0CT-36

Condition of Sample: Satizfactory Field Prep: None

Number & Type of Containers: 1 Vial

PARAMETER RESULT UNITS RDL REF METHOD DATES ID

PREP ANALYSIS

Volatile Organics by GC/M5 - 1 8280 16-Cct DB

Methylene chloride ND ug/l 5.0

1,1-Dichlorecethans ND ug/l 1.5

Chloroform ND ug/l 1.5

Carbon tetrachloride ND ug/1 1.0

1,2-Dichloropropane ND ug/1 3.5

Dibromochloromethane ND ug/1 1.0

1,1,2-Trichlorsethane ND ug/1 1.5

2-Chlorcethylvinyl ether ND ug/1 10.

Tetrachlorocethene ND ug/l 1.5

Chlorobenzene T ug,/1 3.5

Trichlorafluoromethane HND ug/1 5.0

1,2-Dichloroethane ND ug/1 1.5

1,1,1-Trichloroethana ND ug,/1 1.0

Bromodichleoromethane ND ug/1 1.0

trans«1, 3-Dichloropropene ND ug/1 1.5

wis-1, 3-Dichloropropene ND ug/1 1.0

Bromaform ND ug/1 1.0

1,1,2,2-Tetrachloroethane ND ug/1 1.0

Benzene ND ug/1 1.0

Toluene ND ug/1 1.5

Ethyvlbenzene ND ug/1 1.0

Chloromethane KD ug/1 10.

Bromomethane ND ug/1l 2.0

Vinyl chloride ND ug/1 2.0

Chloroethane ND ug/l 2.0

1,1-Dichloroethene ND ug/l 1.0

trans-1,2-Dichloroethens ND ug/l 1.5

Trichloroethene ND ug/1 1.0

1.2-Dichlcrobenzene ND ug/l 10.

1,3-Dichlorchenzene ND ug/l i0.

1,4-Dichlorobenzen: ND wg/l i,

Methyl tert butyl ether ND ug/1 10.

Xylenes ND ug/1 1.0

¢is-1,2-Dichloroethene N ug/l 1.0

Dibromomethane ND ug/1 10.

1,4-Dichlorobutanc ND ug/l 10

Iodomethane ND ug/1l 10

Comments: Complete list of References and Glossary of Teims found in 2ddendum I
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ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

Laboratory Sample Number: L9607544-04
CE0Q1-10102&6-205

RECE
Ceiveg OCT2 3 1
b

PARAMETER RESULT UNITS RDL

REF METHOD

1,2,3-Trichleoropropane ND ug/1 10.
Styrene ND ug/1 1.0
Dichlorodifluoromethane ND ug,/1 10.
Acetone ND ug/1l 10.
Carbon Disulfide ND ug/1 10.
2-Rutanone ND ug /1 4.5
Vinyl Acetate ND ug/1 10.
4-Methyl -2-pentanone ND ug/l 10.
2-Hexanone ND ug/1 10.
Ethyl methacrylate ND ug/1 10,
Acrolein ND ug/1 25.
Acrylonitrile ND ug/1 10.
Bromochloromethane ND ug/1 1.0
2,2-Dichloropropanes ND ug/1 1.0
1,2-Dibromoethane ND ug/1 1.0
1,3-Dichloropropans ND ug/1 1.0
1,1,1,2-Tetrachlorocethane ND ug/1 1.0
Bromobenzene ND ug/1 1.0
n-Butylbenzene N ug/1l 1.0
sec-Butylbenzene ND ug/1 1.0
tert-Butylhenzene ND ug/l 1.0
o-Chlorotoluene ND ug/1 1.0
p-Chloroteluene ND ug/1 1.0
1,2-Dibromo-3-chloropropans ND ug/1l 1.0
Hexachlorocbutadiene ND ug/l 1.0
Isopropylbenzene ND ug/1l 1.0
p-Iscpropyltoluene ND ug/l 1.0
Naphthalene ND ug/1l 1.0
n-Propylbenzene ND ug/1l 1.¢
1,2,3-Trichlorocbenzens ¥D ug/1 1.0
1,2,4-Trichlorobenzene ND ug/1l 1.0
1,3.5-Trimethylbenzene ND ug/1l 1.0
1,2,4-Trimethylhenzene ND ug/1 1.0
trans-1,4-Dichloro-2-butene ND ug/1l 1.0
Ethyl ether ND ug/1 25,
SURROGATE RECOVERY

Tolucnc-ds8 94.0 %
4-Bromoflucrobenzens 90,0 %
Dibromoflucromethane B87.0 %

1

8260 . ok

DATES ID
PREP ANALYSIS

16-0ct DB

Comments: Complete list of Referencves and Glossary of Terms found in Addendum I

10215960530 Pagro 9



ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

Re
Elveg 0cr 5,
liag

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAO0B6 RI:&65

Laboratory Sample Number: LS607544-05

Daﬁe Collacted: 10-0CT-56

OUTFALL-101092&6-205 Date Received : 11-0CT-9¢
Sampla Matrix: WATER Date Reportad : 21-0CT-9%6
Condition of Sample: Satisfactory Fiaeld Praep: None
Number & Type of Containers: 2 Vial
PARAMETER ~  RESULT UNITS RDL REF METHOD DATES D

PREP ANALYSIS

Volatile Organics by 'GC/MS I . . LR

Methylene chloride ND ug/1 5.0
1,1-Dichloroethane ND ug/l 1.5
Chloroform ND ug/l 1.5
Carbon tetrachleride ND ug/l 1.0
1,2-Dichloropropane ND ug/1 3.5
Dikbromochloromethane ND ug/1 1.0
1,1,2-Trichloroethane ND ug/1 1.%
2-Chloroethylvinyl ether ND ug/1 10.
Tetrachloroethene D ug/1 1.5
Chlorohkenzene ND ug/l 3.5
Trichloroflucromethane ND ug/1 5.0
1,2-Dichlorcethane ND ug/1 1.5
1,1,1-Trichloroethane ND ug/1 1.0
Rromodichloromethane ND ug/l 1.0
trans-1, 3-Dichloropropene ND ug/1 1.5
cis-1,3-Dichloropropene ND ug/1 1.0
Bromoform ND ug/1l 1.0
1,1,2,2-Tetrachlorocthane ND ug/1 1.0
Benzene 14, ug/l 1.0
Toluene ND ug/1 1.5
Bthylbenzene 1.5 ug/1l 1.0
Chloromethane ND ug/1 1o,
Bromomethane ND ug/1l 2.0
Vinyl c¢hloride ND ug/1 2.0
Chlorcethane ND ug/1l 2.0
1,1l-Dichlorcethene ND ug/1 1.0
trans-1,2-Dichloroethenc ND ug/l 1.5
Trichlorvethene ND ug/l 1.0
1,2-Dichlorobenzene ND ug/l 10.
1,3-Dichlorobenzene ND ug/l 10.
1,4-Dichlorobenzene MY ug/l 10.
Methyl tert butyl ether ND ug/l 10.
Xvylenes ND ug/1 1.0
cls-1,2-Dichlorcethene ND ug/1 1.0
Dibromomethane ND ug/1l 1q.
1,4-Dichlorocbutane ND ug/l 10.
Iodomethane ND ug/1l 10.

ol 8260 S 15-0Oct DB

Comments: Complete list of References and Glossary of Terms found in Addendum I

10218605:20 Page 10



CERTIFICATE OF ANALYSIS

ALPHA ANALYTICAL LABORATORTES ECEIVED ocr 2
J 1995

Laboratory Sample Number: L3607544-05
OUTFALL-101096-205

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Volatile Organics by GC/MS continued ..o C 1 B260 16-Oct DB
1,2,3-Trichlorcpropane ND ug/1l 10.
Styrene ND ug/1l 1.0
Dichlorodifluoromethane ND ug/1 10.
Acetone WD ug/1l 10.
Carbon Disulfide ND ug/1 10.
2-Butanone ND ug/1 4.5
Vinyl Acetate ND ug/1 10.
4-Methyl-2-pentancne ND ug/1 10,
2-Hexanone ND ug/1 10.
Ethyl methacrylate ND ug/1 10
Acrolein ND ug/1l 25
Acrylonitrile ND ug/1 10,
Bromochloromethane ND ug/1 1.0
2,2-Dichloropropane ND ug/1 1.0
1,2-Dibromoethane ND ug/1 1.0
1,3-Dichloropropane ND ug/1 1.0
1,1,1,2-Tetrachloroethanse ND ug/1 1.0
Bromobenzene ND ug/1 1.0
n-Butylbenzene ND ug/1 1.0
sec-Butylbenzene ND ug/1 1.0
tert-Butylbenzene ND ug/i 1.0
o-Chlorotoluene N ug/1 1.0
p-Chlorotoluene ND ug/l 1.0
1,2-Dibromo-3-chloropropane ND ug/1l 1.0
Hexachlorobutadiene ND ug/1 1.0
Isopropylbenzene ND ug/l 1.0
p-Isopropyltoluene ND ug /1 1.0
Naphthalene 1.9 ug/l 1.0
n-Propylhenzene 1.5 ug/l 1.0
1,2,3-Trichlorochenzene ND ug/1 1.0
1,2,4-Trichlorcbhenzene ND ug/l 1.0
1,3,5-Trimethylbenzene 1.2 ug/1 1.0
1,2,4-Trimethylbenzene 4.2 ug/1 1.0
trans-1,4-Dichloro-2-butene ND ug/1 1.0
Ethyl ether ND ug/1l 25.
SURROGATE RECCOVERY

Teluene-ds 106G, %
4-Bromocfluorobenzene 92.0 %
Dibromeflucromethane i0s. %

Comments: Complete list of References and Gloggary of Terms found in Addendum I

10219609:20 Fage 11



OQUALITY ASSURANCE BATCH MS/MSD AWALYSIS

R
ECE /L/ED
ALPHA ANALYTICAL LABORATORIES O¢ 7 2
J 129
/)

Laboratory Job Number: L$607544

Parameter MS % M3D % RPD

volatile Organics by GC/MS Spike Recovery MS/MSD for sample{s) 01-05

1,1-Dichloroethene a0 87 3
Trichloroethene 92 27 S
Benzene G7 101 E)
Toluene 96 99 3
Chlorokhenzene 94 100 &

1071840920 Page 12



ADDENDUM I

RECEy,
ALPHA ANALYTICAL LABORATORIES EQD [?C]le
J 199

REFERENCES

1. Test Methods for BEvaluating S0lid Waste: Physical/Chemical Methods. EDA SW-
846, 15986,

GLOSSARY OF TERMS AND SYMBOLS

RET Reference number in which test method mav be found.
METHOD Method number by which analysis was performed.

ID Initials of the analyst.
LIMITATION OF LIABILITIES

Alpha Analytical, Inc. performs services with reasonable care and diligence

normal to the analytical testing laboratory industry. In the event of an error, the
sole and exclusive responsibility of Alpha Rnalytical, Inc., shall be to re-perform
the work at it‘s own expense. In no event shall Alpha Analytical, Inc. be held
liable for any incidental consequential or special damages, including but not
limited to, damages in any way connected with the use of, interpretation of,
information or analysis provided by Alpha Analytical, inc.

We strongly urge our clients to comply with EBA protoccl regarding sample
volume, preservation, ceoling, containers, sampling procedures, holding times
and splitting of samples in the field.

10219602:20 Payge 13
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MA OB6 NH 198%58-A CT PH-0574 NY 11148 NC 320 SC BB0OO&6 RT AES
CERTIFICATE OF ANALYSIS
Client: ENSA Environmental, Inc. Labeoratory Job Number:; L3509181
Addreagg: 205 Main Street; 3rd Floor Inveice Number: 75672
Brattleboro, VI 05301 Date Received: 30-NOV-395
Attn: B. Tease Date Reported: 14-DEC-95

Project Numher: 205

Site:

[ IR S

RECEIVED wEu ¢ b2

ALPHA ANALYTICAL LARORATORIES

Eight Walkup Drive
Westborough, Massachusetta 01581-1019%
(508) 898-9220

Whetstone Brook

Delivery Method: Alpha

ALPHA SAMPLE NUMEBER CLIENT IDENTIFICATION

L9509181-01
1.9508181-02
L95058181~03

BW1-112985-205
BW1-113095-205
BW-01-113095-205

SAMPLE LOCATION

Brattlebora, VT
Brattleboro, VT
Brattleboro, VT

L12149502;39

Page 1

Ruthorized by:M_—

James R. Roth, PhD - Laboratory Manager



RECE]VEU ‘-,';w‘ _— b

ALPHA ANALYTICAL LABORATORIES
CERTIPICATE QOF ANALYSIS

Ma 086 NH 198958-A CT PH-0574 NY 11148 NC 320 SC 88006 RI A65S

Laboratory Sample Number: 1.9509181-01 Date Collected: 29-NOV-95
BW1-112995-205 Date Received : 30-NOV-S5

Sample Matrix: SOIL Date Reported : 14-DEC-95

Condition of Sampla: Satisfactory Field Prep: None

Number & Type of Containers: 1 Vial

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Solids, Total 79. % 0.10 3 2540B 14-Dec ST
8360

Methylene chloride ND ug/kg 32.
1l,1-Dichlorcethane ND ug/kg 9.5
Chloroform ND ug/kg 440
Carbon tetrachloride ND ug/kg 6.3
1,2-Dichloropropane ND ug/kg 22.
Dibromochloromethane ND ug/kyg 6.3
1,1,2-Trichloroethane ND uy/kg 9.5
2-Chloreethylvinyl ether ND ug/kg 63.
Tetrachloroethens ND ug/kg 9.5
Chlorobenzene ND ug/kg 2z,
Trichlorofluoromethane ND ug/kg 32.
1,2-Dichloroethane ND ug/ky S.5
1,1,1-Trichleroethane ND ug/kg 6.3
Bromodichloromethane ND ug/kyg 6.3
trans-1,3-Dichloropropene ND ug/kg 9.5
cis-1,3-Dichloropropens ND ug/kg 6.3
Bromoform ND ug/kyg 6.3
1,1,2,2-Tetrachloroethane ND ug/kg 6.3
Benzene 7.8 ug/ky 6.3
Toluene ND ug/kg 9.5
Ethylbenzenas ND ug/kg £.3
Chloromethane ND ug/kg 63.
Bromomethansg ND ug/kg 13
Vinyl chloride ND ug/kg 22,
Chloroethane ND ug/kg 13
1,1-Dichloroethene ND ug/kg 9.5
trans-1,2-Dichloroethene ND ug/kg 9.5
Trichloroethene ND ug/kyg 6.3
1,2-Dichlorchenzene HD ug/kg 63,
1,3-Dic¢hlorobenzene ND ug/ kg 63.
1,4-Dichlorobenzene ND ug/kg 63.
Methyl tert butyl ether ND ug kg 63.
Kylenes ND ug/kg 6.3
cis-1,2-Dichloroethene ND ug/kyg 6.3
Dibromomethane ND ug/kg 63

Comments: Complete list of References and Glossary of Terms found in Addendum I
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RECEIVED : "~ 12 184
ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

Laboratory Sampla Numbar: L9509181-01
BW1-1125%95-205

PARMMETER RESULT UNITS EDL REF METHOD DATES ID
PREP ANALYSTS

1, 4-Dichlorobutane ND ug/ kg 63.
Todomethane ND ug/kg 63,
1,2,3-Trichloropropane ND ug/kg 63.
Styrene ND ug/kg 6.3
bichlorodifluoromethane ND ug/kg 63.
Acetone ND ug/kg 63.
Carbon Disulfide ND ug/kg 63.
2-Butanche ND ug/kg 28.
Vinyl Acetate ND ug/kg 63.
4-Methyl-2-pentanone ND ug/kg 63,
2 -Hexanone ND ug/kg 63.
Ethyl methacrylate ND ug/kg 63,
Acrolein ND ug/kg 160
Acrylonitrile KD ug/kyg 63.
Bromochloromethane ND wg/kg 32.
Z,2-Dichloropropane ND ug/kyg 32.
1,2-Dibromoethane ND ug/kg 32,
1,3-Dichloropropane WD ug/kg 32,
1,1,1,2-Tetrachloroethane ND ug/kg 32.
Bromobenzene ND ug/kg 3z,
n-Butylbenzene ND ug/kg 32,
sec-Butylbenzene ND ug/kg 32.
tert-Butylbenzens ND ug/kg 32.
a-Chlorotoluene ND ug/kyg 32.
p-Chlorotoluene ND ug/kg 32
1,2-Dibromoc-3-chloropropane ND ug/kyg 32.
Hexachlorobutadiene ND ug/kg 32.
lsopropylbenzene ND ug/kg 32.
p-Iscpropyltoluene ND ug/kg 32,
Naphthalene ND ug/kg 32.
n-Propylbhenzene ND ug/kg 32.
1,2,3-Trichlorobenzene MD ug/kg 3z,
1,2,4-Trichlorcbhenzene ND ug/kg 32.
1,32,5-Trimethylbenzens ND ug/kg 32,
1,2,4-Trimethylbenzensa ND ug/kg 1z,
trans-1,4-Dichleoro-2-butene ND ug/kyg 32.
Ethyl ether ND ug/kg 160
SURROGATE RECOVERY

Toluene-da 95.0 %
4-Bromofluorobenzene 29.0Q %
Dibromofluoromethane 895.0 %

Comments: Complete list of References and Glossary of Terms tound in Addendum I
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ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

MA 086 NH 198958-A CT PH-0574 NY 11148 NC 320 SC 88006 RI A65

Laboratory Sample Number: L$5091B1-02 Date Collected: 30-NOV-95
BW1-113095-205 Date Recelved : 30-NOV-95

Sample Matrix: WATER Date Reported : 14-DEC-35

Condition of Sample: Satisfactory Field Prep: None

Number & Type of Containers: 2 Vial

PARAMETER . RESULT UNITS RDL REF METHCD DATES 1D
PREP ANALYSIS

S fnit... . 04-Dec DB
Methylene chloride ND ug/1 5.0
1,1-Dichlorcethane ND ug/1 1.5
Chloroform ND ug/1 1.5
Carbon tetrachloride ND ug/1 1.0
1,2-Dichloropropane ND ug/1 3.5
Dibromochloromethane ND ug/1 1.0
1,1,2-Trichloroethane HND ug/1l 1.5
2-Chloroethylvinyl ether ND ug/l 10.
Tetrachloroethene ND ug/1 1.5
Chlorobenzene ND ug/l 3.5
Trichlorofluoromethane ND ug/1 5.0
1,2-Dichloroethane ND ug/l 1.5
1,1,1-Trichloroethane ND ug/1 1.0
Bromodichloromethane ND ug/l 1.0
trans-1, 2-Dichloropropene ND ug/1l 1.5
cis-1,3-Dichloropropene ND ug/1 1.0
Bromoform NI ug/l 1.0
1,1,2,2-Tetrachlorosthane ND ug/1 1.0
Benzene ND ug/l 1.0
Toluene 1.7 ug/l 1.5
Ethylbenzene ND ug/1l 1.0
Chloromethane ND ug/l 10.
Bromomethane ND ug/l 2.0
Vinyl chloride ND ug/1 3.5
Chloroethane ND ug/1 2.0
1l,1-Dichloroethene WD ug/l 1.5
trans-1,2-Dichloroethene ND ug/1 1.8
Trichloroethene ND ug/l 1.6
1,2-Dichlerchenzene ND ug/l 10.
1,3-Dichlorobenzene ND ug/l 10.
1,4-Dichlorohenzene ND ug/l 10.
Methyl tert butyl ether ND ug/1l 10,
Xylenes ND ug/l 1.0
¢ig-1,2-Dichloroethene ND ug/1 1.0
Dibromomethane MD ug/1 10.
1,4-Dichlorobutane ND ug/1 10.
Iodomethane ND ug/1 10,

Comments: Complete list of References and Glossary of Terms found in Addendum I
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RECEIVZD LR 1§ 8%
ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

Laboratory Samplea Number: 1,9509181-02
BW1l-113085-205

PARAMETER RESOLT UNITS RDL REF METHOD DATES T
PREP ANALYSIS

Maphthalene

n-Propylbhenzene
1,2,3-Trichlorobenzene
1,2,4-Trichlerchenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
trans-1,4-Dichloro-2-butene
Ethyl ether

ug/l
ug/1
ug/1
ug/1
ug/1
ug/1l
ug/1
ug/1l

1,2,3-Trichloropropane ND ug/1 10.
Styrene ND ug/1 1.0
Dichlorodifluoromethane ND ug/1l 10
Acetone ND ug/1 10
Carbon Disulfide ND ug/1 10.
2-Butanone ND ug/1 4.5
Vinyl Acetate ND ug/l 10.
4-Methyl-2-pentancone ND ug/1 10.
2-Hexanone ND ug/1l 10.
Ethyl methacrylate ND ug/1l 10.
Acrolein ¥D ug/1 25
Acrylonitrile ND ug/1 10.
Bromochloromethane ND ug/1 1.0
2,2-Dichloreprepane ND ug/1l 1.0
1,2-Dibromoethane ND ug/1l 1.0
1,3-bichlorepropane ND ug/1l 1.0
1,1,1,2-Tetrachloroethane ND ug/l 1.0
Bromobenzene ND ug/1 1.0
n-Butvlbenzene ND ug/1l 1.0
sec-Butylbenzene ND ug/1 1.0
tert-Butylbenzene ND ug/1 1.0
o-Chlorotoluene ND ug/1l 1.0
p-Chlorotoluene ND ug/1l 1.0
1,2-Dibromo-~3-chloxropropane ND ug/l 1.0
Hexachlorobutadiene ND ug/1l 1.0
Iscpropylbenzene ND ug/1 1.0
p-Iscopropyltoluene ND ug/1 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.¢C
ND 1.0
ND 2

-

SURROQGATE RECOVERY

Toluene-dsg 104, %
4 -Bromofluocrohenzene 102. %
Dibromoflucromethane 103. %

Comments: Complete list of References and Glossary of Terms found in Addendum I
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RECEWED ab.!u e
ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

MA 0B6 NH 198858-A CT PH-0574 NY 11148 NC 320 SC 880056 RI A65

Laboratory Sample Number: L9505181-03 Date Collected: 07-NOV-55
BW-01-113055-205 Date Received : 30-NOV-9S

Sample Matrix: WATER Date Reported : 14-DEC-35

Condition of Sample: Satisfactory Field Prep: None

Number & Type of Containers: 1 Vial

FPARMMETER RESULT UNITS RDL REF METHCD DATES ID
PREPF ANALYSIS

1, 82607 g o 0LsDéc DB
Methylene chloride ND ug/1 5.0
1,1-Dichloroethane ND ug/1l 1.5
Chloroform ND ug/1 1.5
Carbon tetrachloride ND ug/l 1.0
1,2-bichloropropane ND ug/1 3.5
Dibromachleromethane ND ug/1l 1.0
1,1,2~-Trichloroethane ND ug/1l 1.5
2-Chloreethylvinyl ether ND ug/1 10.
Tetrachloroethene ND ug/1L 1.5
Chlorcbenzene ND ug/1 3.5
Trichlorofluorcmethane ND ug/1 5.0
1,2-Dichlorcethane ND ug/l 1.5
1,1,1-Trichloroethane ND ug/1 1.0
Bromodichloromethane ND ug/1 1.0
trans-1,3-Dichloropropene ND ug/1 1.5
cis-1,3-Dichloropropens ND ug/1 1.0
Bromoform ND ug/1l 1.0
1,1,2,2-Tetrachlorcethane ND ug/1l 1.0
Benzene ND ug/1 1.0
Toluene ND ug/1 1.5
Ethylbenzens ND ug/1l 1.0
Chloromethane ND ug/1 10.
Bromomethane ND ug/1l 2.0
Vinyl chloride ND ug/1l 3.5
Chloroethane ND ug/l 2.0
1,1-Dichlorcethene ND ug/1l 1.5
trans-1,2-Dichloroethene ND ug/1 1.5
Trichloroethens ND ug/1 1.0
1,2-Dichlorobenzene ND ug/1 10.
1,3-Dichlorohenzene ND ug/1l 10.
1,4-Dichlorobenzenes ND ug/1 10.
Methyl tert butyl ether ND ug/l 10.
Xylenes ND ug/1 1.0
cis-1,2-Dichlorcethene ND ug /1 1.0
Dibromomethane ND ug/1 10.
i1,4-Dichlorcbutane ND ug/1 10.
Todomathane ND ug/1l 19.

Comments: Complete list of References and Glossary of Terms found in Addendum T
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ALPHA ANALYTICAL LABORATORIES IR VRN
CERTIFICATE OF ANALYSIS

Laboratory Sample Number: L9505181-03
BW-01-113095-205

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

1,2,3-Trichleoropropane ND ug/1 10,
Styrene ND ug/1 1.0
Dichlorcdifluoromethane ND ug/1 10,
Acetone ND ug/1 190.
Carbon Disulfide ND ug/l 10.
2-Butanone ND ug/1 4.5
Vinyl Acetate ND ug/l 10.
4-Methyl - 2-pentancone ND ug/l 10.
2-Hexanone ND ug/1 10.
Ethyl methacrylate ND ug/l 10.
Acrolein ND ug/1 25,
Acrylonitrile ND ug/1 10.
Bromochloromethane ND ug/1 1.0
2,2-Dichloropropane ND ug/1 1.0
1,2-Dibromoethane ND ug/1 1.0
1,3-Dichloropropane ND ug/1 1.0
1,1,1,2-Tetrachloreethane ND ug/l 1.0
Bromobenzene ND ug /1l 1.0
n-Butylbenzene ND ug/l 1.0
sec-Butylbenzene ND ug/1l 1.0
tert-Butylkenzens ND ug/1 1.0
o-Chlorotcluene ND ug/1 1.0
p-Chlorotoluene ND ug/1 1.0
1,2-Dibromo-3-chloropropane ND ug/1 1.0
Hexachlorcbutadiene ND ug/1 1.0
Isopropylbenzene ND ug/1 1.0
p-Isopropyltoluene ND ug/1 1.0
Naphthalene ND ug/1l 1.0
n-Propylbenzene ND ug/l 1.0
1,2,3-Trichlorobenzene ND ug/1 1.0
1,2,4-Trichlorobenzene ND ug/1l 1.0
1,3,5-Trimethylbenzene ND ug/1 1.0
1,2,4-Trimethylbenzene ND ug/1l 1.0
trans-1,4-Dichloro-2-butens ND ug/1 1.0
Ethyl ether ND ug/1l 25.
SURRQGATE RECOVERY

Toluene-ds 85.0 ¥

"4 -Bromofluorobenzene 101. %
Dibromoflusromethane 88.0 %

Comments: Complete list of References and Glossary of Terms found in addendum I
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RKRECEIVED DEC 5 ¢ s

ALPHA ANALYTICAL LABORATORIES
QUALITY ASSURANCE BATCH MS/MSD ANALYSIS

Laboratory Job Number: L9509181

Parameter MS % MSD % RFD

Volatile Organics by

1,1-Dichloroethene 97 a8 1
Trichloroethene 98 101 3
Beanzene a9 101 2
Toluene 100 102 2
Chlorobenzena 98 100 2

1,1-Dichloroethene o8 97 1
Trichloroethene o3 90 3
Benzene 11¢C 104 )
Toluene 6 99 3
Chlorobenzene 103 29 4

12145502:33 Page 8



RECEIVER Nio 1 f 1
ALPHA ANALYTICAL LABS
ADDENDOM T

REFERENCES

i. Test Methods for Evaluating Sclid Waste: Physical/Chemical Methods. EPA SW-
846. 1%86.

3. 5Standard Methods for Examination of Water and Waste Water. APHA-AWWA-WEBCFE.
17th Edition. 1989.

GLOSSARY OF TERMS AND SYMBOLS

REF keference number in which test method may be found.
METHOR Method number by which analysis was performed.

IiD Initials of the analyst.

121449502:39 Page ¥
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Analytical Laboratories, Inc.
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ALPHA ANALYTICAL LABORATORIES pFrEW/{ CoLoo W

Fun

Eight Walkup Drive
Wastborough, Magsachusatts 01581-1019
(508) 8988-5220
MAR QOB6 NH 158958-A CT PH-0574 NY 11148 ©NC 320 SC 88006 RTI RES

CERTIFICATE OF ANALYSIS

Client: ENSA Environmmental, Inc. Laboratory Job Number: L9509489

Address: 205 Main Street; 3rd Floor Invoice Number: 79831
Brattleboro, VT 05301 Date Received: 11-DEC-95

Attn: Bruce Tease Date Reported: 21-DEC-95

Project Number: 205 Delivery Method: Alpha

Site: Whetstone Brook

ALPHA SAMPLE NUMEER CLIENT IDENTIFICATION SAMPLE LOCATION

1.9509485-01 BW1-12895-205 Brattlehoro, VT

L.9509489-02 BW01-12895-205 Brattleboro, VT

Authorized by: 574/00822 —

Scott McLean - Laboratory Director

13218510:55 Page 1
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ALPHA ANALYTICAIL LABORATORIES T
CERTIFICATE OF ANALYSIS

MA 086 NH 198558-A CT PH-0574 NY 11148 NC 320 8C 88006 RI AGS

Laboratory Sample Number: L95094B89-01 Date Collected: 0B-DEC-%5
BW1-12895-205 Date Recaived : 11-DEC-95

Sample Matrix: WATER Date Reported : 21-DEC-95

Condition of Samplae: Satisfactory Field Prep: None

Number & Type of Containarg: 2 Vial

FPARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP BNALYSIS

Methylene chloride ND ug/l 5.0
1,1-Dichloroethane ND ug/1 1.5
Chlorocform ND ug/l 1.5
Carbon tetrachlorida ND ug/1 1.0
1,2-Dichloropropane ND ug/1 3.5
Dikbromochloromethane ND ug/1 1.0
1,1,2-Trichlorcethane ND ug/1l 1.5
2-Chliorcethylvinyl ether ND ug/1 10.
Tetrachloroethene ND ug/1 1.5
Chlorobenzene ND ug/1l 3.5
Trichloroflucromethane ND ug/1 5.0
1,2-Dichloroethane 2.9 ug/1l 1.5
1,1,1-Trichloroethane ND ug/1 1.0
Bromodichloromethane ND ug/1 1.0
trans-1,3-Dichloropropene ND ug/1 1.5
¢is-1,3-Dichloroprcpene ND ug/l 1.0
Bromoform ND ug/1 1.0
1,1,2,2-Tetrachlorcethane ND ug/1 1.0
Benzene 5.9 ug/1 1.0
Toluene ND ug/1l 1.5
Ethylkenzene ND ug/1 1.0
Chloromethane ND ug/l 10,
Bromomethane ND ug/1 Z.u
Vinyl chloride ND ug/1l 3.5
Chloroethane ND ug/1 2.0
1,1-Dichloroethene ND ug/1 1.5
trans-1,2-Dichlorocethene ND ug/1 1.5
Trichlorcethene NI ug/l 1.0
1,2-Dichlorobenzens ND ug/l 10.
1,3-Dichlorobenzene ND ug/1 10.
1.4-Dichloreobenzene ND ug/1l 10.
Methyl tert butyl ether 33, ug/1 10.
Xvylenes 1.5 ug/1l 1.0
cis-1,2-Dichloroethene ND ug/1 1.0
Dibromomethane ND ug/1 10.
1l,4-Dichlorobutane ND ug/1 10.
Iodomethane ND ug/l 10.

Comments: Complete list of References and Glossary of Terms found in Addendum T

12219510:55 Page 2



ALPHA ANALYTICAL LABORATORIES

: CERTIFPICATE OF ANALYSIS RECE‘NED neC A s o
Foaa vy b L
Laboratory Sample Number: L9509489-01
BW1i-12895-205
PARAMETER RESULT UNITS RDL REF METHOD DATES iD

FPREP ANALYSIS

DY BC/MS

1,2,3-Trichloropropane ND ug/1 10.
Styrene ND ug/l 1.0
Dichloradiflucromethane ND ug/1 10.
Acetone ND ug/l 10.
Carbon Disulfide ND ug,/1 ic.
2-Butanone HND ug/1 4.5
Vinyl Acetate ND ug/1l 10.
4-Methyl-2-pentanone ND ug/l 10.
2-Hexanone ND ug/1l 10,
Ethyl methacrylate ND ug/1l 10.
Acrolein ND ug/1l 25,
Acrylonitrile ND ug/1 10.
Bromochlorxomethane ND ug/1 1.0
2,2-Dichloropropane ND ug/1 1.0
1,2-Dibromecethane ND ug/1 1.0
1,3-Dichleoropropane ND ug/1 1.0
1,1,1,2-Tetrachloroethane ND ug/1 1.0
Bromchenzene ND ug/1 1.0
n-Butylbenzene ND ug/1 1.0
sec-Butylbenzene ND ug/1 1.0
tert-Butylbenzane ND ug/1 1.0
o-Chlorotoluene ND ug/l 1.0
p-Chlorotoluene ND ug/1l 1.0
1,2-Dibromo-3-chloropropane ND ug/1l 1.0
Hexachlorobutadiene ND ug/1 1.0
Isopropylbenzens 2.9 ug/1 1.0
p-Isopropyltoluens ND ug/1 1.0
Naphthalene ND ug /1 1.0
n-Propylbenzene ND ug/1 1.0
1,2,3-Trichlorobenzene ND ug/1 1.0
1,2,4-Trichlorobenzene ND ug/1l 1.0
1,3,5-Trimethylbenzens 1.8 ug/1 1.0
1,2,4~Trimethylbenzene 1.8 ug/1l 1.0
trans-1,4-Dichloro-2-butene ND ug/1 1.0
Ethyl ether ND ug/1 25.
SURROGATE RECOVERY

Toluene-ds 50.0 %
4-Bromofluorchenzene 96.0 ¥
Dibromcfluocromethane 87.0 %

Comments: Complete list f Referxences and Glossary of Terms found in Addendum T

12219514:55% Page 3



=
ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS
MA (0B6 NH 158958-A CT PH-0574 NY 11148 NC 320 SC BS006 RI A6S

Laboratory Sample Number: L950948%-02 Date Collected: 08-DEC-95

BW01-12895-205 Date Racelved : 11-DEC-9%
Sample Matrix: WATER Date Reported : 21-DEC-95
Condition of Sample: Satisfactory Field Prep: None
Number & Typea of Containers: 1 vial
PARAMETER ' RESULT UNITS RDL REF METHOD DATES ~ ID

PREF ANALYSIS

“55 1gipec DB
Methylene chloride ND ug/1 5.0
1,1-Dichlorcethane ND ug/1 1.5
Chloroform ND ug/1l 2.4
Carbon tetrachloride ND ug/1l 1.0
1,2-Dichloropropane ND ug/1 3.5
Dibromochloromethane ND ug/1 1.0
1,1,2-Trichloroethane ND ug/1l 1.5
2-Chloroethylvinyl ether ND ug/1 10
Tetrachloroethene ND ug/1 1.5
Chlorobenzene ND ug/1 3.5
Trichleorofluoromethane ND ug/1 5.0
1,2-Dichloroethane ND ug/l 1.5
1,1,1-Trichloroethane ND ug/1 1.0
Bromedichloromethane ND ug/1l 1.0
trans~1, 3-Dichloropropene ND ug/1 1.5
¢is-1,3-Dichloropropene ND ug/1 1.0
Bromaform ND ug/1 1.0
1,1,2,2-Tetrachlorcethane ND ug/1 1.0
Benzerne ND ug/l 1.0
Toluene ND ug/1 1.5
Ethylbenzene ND ug/1 1.0
Chloromethane ND ug/1 10.
Bromomethane ND uy s 1 2.0
Vinyl chloride ND ug/1 3.5
Chloroethane ND ug/1 2.0
1,1-Dichloroethens ND ug/l 1.5
trans-1,2-Dichloroethene ND ug/1 1.5
Triciivroethene NU ug/l 1.0
1,2-Dichlorobenzensa ND ug/1 10,
1,3-Dichlorobenzens ND ug/l 10,
1,4-Dichlorobenzene ND ug/1 10,
Methyl tert butyl ether ND ug/1l 10.
Xylenes ND ug/1 1.0
cis-1,2-Dichloroethene ND ug/1l 1.0
Dibromomethane ND ug/1 10,
1,4-Dichlorobutane ND ug/l 10,
Iodomethane ND ug/1 10,

Comments: Complete list of References and Glossary of Terms found in Addendum T
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ALPHA ANALYTICAL LABORATORIES
CERTIFICATE OF ANALYSIS

Laboratory Sample Number: L9505489-02
BWO01-128585-205

PARAMETER RESULT UNITS RDL REF METHOD DATES ID
PREP ANALYSIS

Volatile Organicsnpy GC/Ms continued .
1,2,3-Trichloroproparne ND ug/1 10.
Styrene ND ug/1 1.0
Dichlorodiflucromethane ND ug/1l 10.
Acetone ND ug/1 10.
Carbon Disulfide ND ug/1 10.
2-Butanone ND ug/1 56.
Vinyl Acetate ND ug/1 10.
4-Methyl-2-pentanone ND ug/1 10.
2-Hexanone ND ug/1l l1o.
Ethyl methacrylate ND ug/1 10.
Acrolein NI ug/l 25.
Acrylonitrile ND ug/l 10,
Bromochloromethane ND ug/1 1.0
2,2-Dichloropropane ND ug/1 1.0
1,2-Dibromoethane ND ug/1 1.0
1,3-Dichloropropane ND ug/1 1.0
1,1,1,2~Tetrachlorcethane ND ug/1 1.0
Bromohenzene ND ug/l 1.0
n-Butylbenzene ND ug/l 1.0
sec-Butylbenzene ND ug/1 1.0
tert-Butylbenzene ND ug/1 1.0
o-Chlorotoluene ND ug/1 1.0
p-Chlorotoluene ND ug/1 1.0
1,2-Pibromo-3-chloropropane ¥D ug/1l 1.0
Hexachlorobutadiene ND ug/1 1.0
Isopropylbenzene ND ug/1 1.0
p-Isopropyltoluene ND ug/1 1.0
Naphthalene ND ug/1 1.0
n-Propylbenzene ND ug/1 1.0
1,2,3-Trichlorobenzene ND ug/1 1.0
1,2,4-Trichlorobenzene ND ug/l 1.0
1,3,5-Trimethylbenzene ND ug/1 1.0
1,2,4-Trimethylbenzene ND ug/1 1.0
trans-1,4-Dichloro-2-butene ND ug/1 1.0
Ethyl ether WD ug/1 25.
SURROGATE RECOVERY

Toluene-dg 92.0 %
4-Bromofluorobenzene 28.0 %
Dibromoflucromethane 91.0 %

Comments: Complete list of References and Glossary of Terms found in Addendum T
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ALPHA ANALYTICAL LABORATORIES
QUALITY ASSURANCE BATCH MS/MSD ANALYSIS

Laboratory Job Number: LS509489

Parameter M5 % MSD % RPD

1,1-Dichleoreoethene 113 109 4
Trichloroethene 114 110 4
Benzene 116 111 4
Toluene 115 112 3
Chlorobenzene 113 107 5
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RECE1V.:
ALPHA ANALYTICAL LABS
ADDENDUM T

L JRN A R 0

REFERENCES

1. Test Methods for Evaluating Solid Waste: Physical/Chemical Metheods.
846. 198s6.

GLOSSARY COF TERMS AND SYMBOLS

REF Reference number in which test method may be found.
METHOD Method number by which analysis was performed.

D Initials of the analyst.

ERARREN i

EPA SW-
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Appendix E

Vertical Profile of Retaining Wall Area and Geological Profile
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