August 25, 1989

APPLIED (GEOLOGY, INC.
Environmental Consultants

Mr. David Pearson

Valley Garage

PO Box 188

Shoreham, Vermont 05770

RE: Valley Garage, Shoreham, Vermont (Site #99-2600) - Subsurface Contaminant
Investigation Report

Dear Mr. Pearson:

Lincoln Applied Geology, Inc. (LAG) is pleased to present this Subsurface Contaminant
Investigation Report for The Valley Garage (VG) property located on Route 22A south in
Shoreham, Vermont, In response to the discovery of petroleum contaminated soils adjacent to
the property during exploratory drilling, the Vermont Depariment of Environmental Conservation
(VDEC) Sites Management Section (SMS) requested that a subsurface contaminant investigation
be performed to determine the extent and magnitude of the petroleum contamination. The
requested contaminant investigation was performed by LAG on July 8, 1999.

The enclosed report includes well logs, monitoring data, soil and ground water quality
results. Results indicate that soil and ground water beneath the site have been impacted by
moderate levels of vapor, dissolved, and adsorbed phase petroleum contamination. Based on
the collected data, it is apparent that the extent and magnitude of the contamination has not
been fully delineated by the existing monitor well array. However, we do not believe that it is
necessary to install additional monitor wells due to the presence of dense clay soiis on the VG
site and the absence of detectable petroleum concentrations in MW-1 at the Biaise property
(SMS site #96-2099). Data collected during the sensitive receptor survey show that the indoor
air of the VG and adjacent buildings, and utilities in the area have not been impacted by the
contamination beneath the site.

We believe that only semiannual monitoring and sampling is necessary to track the
natural bioremediation of the contaminant plume. Upon completion of your review and approval
of this report, please call us so that we can forward a copy to the VDEC SMS. If you have any
questions or comments, please contact me or Rick Vandenberg, Project Manager, at (802) 453-

4384,

Sincerely,
Lincoln Applied Geology, Inc.

wfte @m”‘f

Jake Peirce
Environmental Scientist

JSPinjp
Enclosures
ce Gerald Noyes, Sites Management Section

163 Revell Road « Lincoln, Vermont 05443 « (802) 453-4384 « FAX (802) 453-5399
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The Valley Garage
Route 22A
Shoreham, Vermont
(VDEC Site # 99-2600)

Executive Summary

During April 1999, drilling associated with a Town sewer project was conducted
along Route 22A immediately adjacent to The Valley Garage. Significant petroleum
vapors were identified in the underlying soils. Due to the close proximity of the garage
and because records indicate that undergound storage tanks (USTs) once existed at
the garage, the Vermont Hazardous Materials Division Sites Management Section
(SMS) requested that an investigation be performed to define the extent and magnitude
of possible contamination, if any, beneath the site. Mr. David Pearson, the owner of
The Valley Garage, retained Lincoln Applied Geology, Inc. (LAG) in July 1999 fo
conduct the requested subsurface investigation.

As a part of the investigation, LAG directed the installation of four ground water
monitor wells beneath the site on July 8, 1999. Two wells (MW-3 and MW-4) were
installed upgradient of the former UST area and two wells (MW-1 and MW-2) were
installed downgradient of the former USTs. LAG also conducted a sensitive receptor
survey, completed a stadia survey to relate the elevation and location of all monitor
wells and pertinent site features, and collected ground water samples from the newly
installed wells.

Review of the water quality data shows that moderate levels of benzene,
toluene, ethylbenzene, and xiyenes (BTEX) were detected in three of the four wells.
Low to moderate concentrations of total petroleum hydrocarbons (TPH) were also
present in two of the wells. Methyl-tert butyl ether (MTBE) was detected in one well. -

Results of this work indicate that the ground water downgradient of the former
UST area is impacted by moderate levels of vapor, dissolved, and adsorbed phase
petroleum contamination from the former USTs. Despite the fact that the downgradient
extent of the plume is not completely delineated, no additional ground water monitor
wells are recommended because this plume is developed in extremely dense clay that
has significantly retarded the plume migration to the southwest. In fact, data obtained
from a downgradient off-site well across Route 22A at a site listed on the Vermont
Active Hazardous Waste Sites List suggests that the dissolved phase plume has not
migrated very far.
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Site Description

Figure 1 shows the general location of The Valley Garage (VG) in Shoreham.
The property is bounded by Vermont Route 22A to the west, a private residence to the
south, St. Genevieve Church to the north, and fields to the east. The garage building
and surrounding buildings are all served by municipal water. The garage building is
constructed on an at-grade concrete slab foundation. Pertinent site features including
buildings, roads and ground water monitor wells are shown on Figure 2.

Site History

Records obtained from the SMS indicate that three USTs, (a 1,000 and 4,000
gallon gasoline tank, a 1,000 gallon diesel tank) were removed from the VG property in
1986. Records further indicate the tanks were removed without notifying the state and
no inspection of the excavation was performed. On April 1, 1999, exploratory drilling
work completed along Route 22A, adjacent to the site revealed the presence of
petroleum vapors. The discovery was reported to the SMS, which ledto a records
search and the discovery of the UST records. Based on the presence of gasoline
contaminated soils adjacent to the VG and UST records showing the former presence
of abovementioned USTs on the property, the SMS requested that a site investigation
be conducted to determine the extent and magnitude of contamination (if any) beneath
the property.

Site Geology

In order to investigate the subsurface beneath the VG, four monitor wells (MW-1,
2. 3 and 4) were drilled and installed on July 8, 1999 by Adams Engineering, Inc. (AEl)
using vibratory drilling techniques. Soil samples were collected continuously throughout
the drilling, descriptively logged by the on-site environmental scientist, and screened
using a photoionization detector (PID) equipped with a 10.0 electron volt (eV) lamp for
the presence of volatile organic compounds (VOCs).

At the completion of each boring, a PVC well was instalied to convert the boring
to a monitor well. Monitoring wells were constructed of 1.5" diameter PVC. Each well
was properly constructed with sufficient well screen to straddle the ground water table
interface. An appropriately sized filter pack (No. 1 sand) was installed to ensure proper
communication between the weli and the surrounding ground water system. A
bentonite seal was placed atop the sand pack to prevent the infiltration of surface
related fluids. The remaining annuius above the bentonite seal was backfilled with drill
cuttings and the well was completed with a bolt-down well box that was cemented fiush
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with grade. The locations of the four newly installed monitoring wells are shown on
Figure 2.

Unconsolidated sediments and soils encountered during drilling include a top
layer of fill up to 4.5 feet thick, consisting primarily of coarse gravel and fine to coarse
sand. Below it, a unit of dense clay was noted extending to at least 14.5 feet. Some
fine to medium gravel was noted below 14.5 feet, extending to 24.5 feet. During
drilling, bedrock was not encountered. However, it was noted on the surface at several
places on the eastern portion of the site. Review of the Centennial Geologic Map of
Vermont (C.G. Doll., 1961) shows that these rocks are the Upper Cambrian aged {505-
520 million years old) Clarendon Springs Formation (grey dolomite with numerous
geodes and white quartz). Descriptions of the soil encountered during the drilling of
each boring and well construction details are included on the well logs attached as
Appendix A.

The geologic logs also include PiD assays of the collected soil samples. Review
of the PID assays indicates that VOCs were noted in soil samples collected from al
wells. Elevated levels were noted in the soils collected for analysis from MW-1. Soil
samples from MW-1 and MW-2 were collected from the bottom of the boring (i.e.
deepest depth of penetration) and from the interval with the highest PiD value. These
were collected because the wells were initially dry.

Ground Water Level and Well Headspace Monitoring

On July 8, 1999, LAG conducted a top of casing (TOC) stadia survey of all .
monitor wells and other pertinent site features to the subsurface investigation. On July
22" depth to ground water level data and well headspace vapor level PID data were
collected from all monitor wells. Free phase petroleum product was not detected in any
wells. A summary of ground water elevation data is presented in Table 1, and PID
assays are included as Table 2. Review of the collected data indicates that depth fo
ground water varied between 2.81 feet (MW-3) and 6.6 feet (MW-1) across the site.

MW-1 and MW-2 contained PID headspace assays of 99 parts per million (ppm)

and 118 ppm, which suggests that moderate levels of vapor and adsorbed phase
contamination exist in the vicinity of the former USTs.

Site Hydrogeology

Water level data collected on July 22™ were used to develop a Ground Water
Contour Map of the shallow ground water system (Figure 3). Ground water flows to the
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southwest along a moderate gradient of 0.083.

Soil Quality Results

The soil samples collected from MW-1 and MW-2 were analyzed via EPA
method 8260M and total petroleum hydrocarbons (TPH) method 8015. The results are
presented on Table 3. Significant concentrations of BTEX were detected in MW-1 at a
depth of 14 to 16 feet. Copies of Laboratory results are attached in Appendix B.

Water Quality Sampling and Resuits

On July 22, 1999, water quality samples were collected from all wells. They
were analyzed along with a trip biank for the petroleum constituents BTEX and MTBE
via EPA Method 8021b, and TPH via Method 8015 at Green Mountain Laboratories,
Inc. in Montpelier, Vermont. The water quality results are summarized on Table 3 and
are presented on the Water Quality Summary Map included as Figure 4. Copies of the
laboratory reports are also included as Appendix B.

Review of Table 4, Figure 4, and Appendix B indicate that moderate
concentrations of BTEX were present in the samples collected from monitor wells MW-
1, 2 and 3. BTEX concentrations of 8,720 parts per billion (ppb), 15,030 ppb, and 5,930
ppb were detected in monitor wells MW-1, MW-2 and MW-3, respectively. MTBE was
detected above detection limits in MW-2 at 1,100 parts per billion (ppb). In addition to
BTEX and MTBE, Groundwater Quality Enforcement Standards (GQES) were
exceeded in MW-1 for 1,3,5-trimethylbenzene, 1,2 4-trimethylbenzene, and
naphthalene. The GQES for 1,2,4-trimethlybenzene was also exceeded in MW-2 and
MW-3. Concentrations of total petroleum hydrocarbons (TPH) above method detection
limits were also noted MW-1 and MW-2,

The spatial distribution of contaminants shown of Figure 4 and the direction of
ground water flow shown on Figure 3 suggest that the plume of dissolved phase
contamination is from the former UST area.

Potential Sensitive Receptors Survey

On July 8, 1999, LAG conducted a sensitive receptor survey of the site and
surrounding properties. Potential sensitive receptors include indoor air of the VG office
and garage and the adjacent properties both north and south. The location of the Town
water line aiso represents a potential sensitive receptor (Figure 2). As presented on
Table 2, PID assays of indoor air in these buildings were not above background (BG).

3
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it is uniikely that the indoor air in these buildings will become impacted in the future
because the foundations are shallow or at-grade. One culvert associated with the site,
shown on Figure 2, was also assayed as a part of the survey . The culvert did not
contain VOCs above BG. These resuilts indicate that the VG office, garage,
surrounding residences, and culvert have not been impacted by PiD-detectable
petroleum vapors. Based on these results, it appears there are no current health
related risks associated with the petroleum contamination identified beneath the site.
We also do not believe that any subsurface utilities (or waterlines) are threatened by
this contamination due to the presence of the dense clay soils and lack of plume

migration. ha e . f/'-{"ﬂ} wjﬁjﬁ;
&m&%& % ( foved

Discussion {
-]

During the work on The Valley Garage, it was discovered that the property
directly across Route 22A, to the west, is also an Active Hazardous Waste Site (Blaise
property, VDEC Site #96-2099). Review of information regarding the site shows that it
is impacted by a plume of gasoline contamination that is migrating to the north. Itis
worth noting the ground water and contaminant flow direction is more than 90 degrees
different than the ground water and contaminant flow documented at the VG (i.e.
southwest vs north). More importantly, the adjacent site has an associated monitor weil
(MW-1) that is almost directly downgradient of the VG contaminant plume and
upgradient of the Blaise property plume. Reportedly, water quality data obtained from
the monitor well shows that no BTEX or MTBE has been detected. This suggests that
the VG plume despite its age (at least 1986) is not, and has not, actively migrated from

the property.

Summary of Findings

The results of the subsurface investigation are summarized below:

1. Three USTs (1,000 and 4,000 gallon gasoline and 1,000 gallon diesel)
were removed from VG property in 1986.

2. No inspection or assessment of the tanks or excavation area was
performed.
3. On the basis of petroleum odors noted on drill cuttings during exploratory

sewer line work in front of the VG in April 1999, the SMS requested that
Mr. Dave Pearson, current owner of the VG, hire a qualified consultant to
define the extent and magnitude of subsurface contamination across the
site.

4
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4. Four monitor wells were installed on the property to assess the former
UST area. The depth to the shallow ground water system on-site ranges
from 2.91 feet to 6.6 feet below grade. The shallow ground water system
flows to the southwest at a moderate gradient of 0.083 feetffoot. The
ground water flow direction is more than 90° different at the Blaise
property site across Route 22A.

5. The underlying soils and ground water in the vicinity of the former UST
area are impacted by low to moderate levels of petroleum related
contamination.

B. Off-site downgradient well MW-1 on the Blaise property is reportedly not
impacted with detectable levels of BTEX, suggesting that the
contamination is limited to the VG property.

7. There are no impacted sensitive receptors other than the soil and ground
water beneath the VG property.

Recommendations

As a result of the findings, the following recommendations are made:

1. No additional monitoring wells are necessary at this time due to lack of
apparent plume migration as noted by the Blaise property well MW-1. If
conditions change, we are prepared to recommend additional monitor
wells.

2. When the sewer line work starts, we recommend that a LAG geologist be
present on-site during the sewer line work to screen soils.

3. Semi-annual sampling and monitoring of all on-site welis and the Blaise
property Site MW-1 should be implemented commencing in October.

4. Once all the collected data has been received and reviewed by LAG, a
Summary Report will be submitted to the VDEC along with appropriate
conclusions and recommendations for future actions as necessary.

A cost estimate to complete this work is attached as Appendix C.

FACLIENTS\SITESWALLEYGAVSUMOS89.WPD
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Project.  Valley Garage

Table 1
Location: Shoreham, Vermont

VDEC Site # 89-2600
Sheet 1 of 1
Ground Water Elevation/Product Level (feet)

DataPoint TOC  07/22/99

MW-1 98.62 92.02

MW-2 98.64 88.67

MW-3 98.16 95.25

MW-4 100.46 95.74

Notes:
1 - Elevation datum assumed
2 - Reference elevation is elevation of top of PVC well casing
Light Grey Cell = DRY
Dark Grey Celt = Inaccessible
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Project: Valley Garage Table 2
Location: Shoreham, Vermont VDEC Site # 99-2600
Sheet 1 of 1

Photoionization Resuits (PID - ppm)

Data Point 07/08/99 07/22/99

MWwW-1 99

Mw-2 118

MW-3 BG

MW-4 BG

Valley Garage
Office BG

Valley Garage
Well BG

Residence
South BG

Residence
North BG

Notes:
BG - Background
5L - Saturated Lamp
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Project: Valley Garage
Location: Shoreham, Vermont

Soil Quality Results (mg/Kg)

Table 3
VDEC Site # 99-2600
Sheet 1 of 1

Data Point Compound 07122108
Benzene <250
Toluene 9,400
Ethylbenzene 11,000
Xylenes 50,000
1,3,5-Trimethylbenzene 13,000
1,2 4-Trimethylbenzene 35,000
Naphthalene 4,800
MW-1 MTBE <1,300
14' - 168" |BTEX 70,650
TPH (80150M) 671
__ e
Benzene <2560
Toluene 320
Ethylbenzene 390
Xylenes 1,600
1,3,5-Trimethylbenzene <500
1,2.4-Trimethylbenzene 980
Naphthalene <1,300
MW-1 MTBE <1,300
17.8 |BTEX 2,560
TPH (8015M) 50.2
Benzene <240
Toeluene 850
Ethylbenzene 480
Xylenes 2,800
1,3,5-Trimethylbenzene <480
1,2, 4-Trimethylbenzene 2,200
Naphthalene <4,200
MwW-2 MTBE <1,200
45 -9.5 IBTEX 4,470
TPH (8015M) <24
Benzene <2
Toluene 5.4
Ethylbenzene 5.8
Xylenes 44
1,3,5-Trimethylbenzene 18
1,2,4-Trimethylbenzene 86
Naphthalene 42
Mw-2 MTBE - 65
17 BTEX 57.2
TPH (8015M) 0.504

NOTES:

< - Contaminant not detected at specified detection limit




Project: Valley Garage ' ' Table 4
Location; Shoreham, Vermont VDEC Site # 99-2600
Sheet 1 of 1

Ground Water Quality Results {mg/L})

Data Point Compound 07/22/9
Benzene “ 000
Toluene ’ ;
Ethylbenzene
Xylenes

1,3,5-Trimethylbenzene
1,2 4-Trimethylbenzene
Naphthalene

MTBE
MW-1  |BTEX :
TPH (8015M)

Benzene

Toluene

Ethylbenzene

Xylenes
1,3,5-Trimethylbenzene
1,2, 4-Trimethylbenzeng|: . .
Naphthalene

MTBE|:
MW-2 |BTEX
TPH (8015M)

_
Benzene
Toluene

Ethylbenzene

Xylenes
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene| &

Naphthalene
MTBE
MW-3 |BTEX
TPH (8015M)
Benzene <1
Toluene <1
Ethylbenzene <1
Xylenes <3
1,3,5-Trimethylbenzene <2
1,2,4-Trimethylbenzene <2
Naphthalene <5
MTBE <5
Mw-4 |BTEX <6
TPH (8015M) <01

NOTES:
< - Contaminant not detected at specified detection limit




Figure 1

Valley Garage
VDEC Site #99-2600
Shoreham, Vermont
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Appendix A

Detailed Well Logs




WELL LOG

WELL: MW-1

LOCATION: Valley Garage, Shoreham, VT.

DRILLER: Adams Engineering, Inc,

HYDROGEOLOGIST: Jake Peirce, Lincoln Applied Geology, Inc.,

DATE: July 8, 1999

Soils Description: (BG = Background [0.2], SL = Saturated Lamp [>500], ppm = Parts Per Million)

Depth ' Description PID {ppm)
0.0-0.5' Driveway gravel. BG
0.5-4.5 Gravel, coarse: and sand, fine to coarse; clay, ofive to brown; some sand, fine 148
to very fine; blocky; dry.

45-9.5' Clay, olive to brown mottled; blocky; dry. 112
9.5-14.5' Ciay, olive to brown mottled; blocky; moist. 120
14.5-15.%' Clay, olive to brown, some mottling; blocky; moist. 198
15.5-18' Clay; and sand, fine to very fine; trace gravel, fine; brown; crumbly; damp. 188
16-17.9 Clay, olive; silt, fine; gravel, fine to medium; solid; moist. 3.2

Well Construction:

Bottom of Boring: 17.8

Bottom of Well. 17.8'

Well Screen: 15.0'(2.8-17.8") of 1.5" sch. 40 PVC, 0.010" slot
Solid Riser: 2.3'(0.5-2.8") of 1.5" sch. 40 PVC

Sand Pack: 15.8'(2.0-17.8") of #1 sand

Bentonite Seal: 1.0'(1.0-2.0%

Backfill; None

Well Box: Cemented flush

Lincoln Applied Geology, Inc., 163 Revell Road, Bristoi, Vermont 05443




WELL LOG

WELL:
LOCATION:
DRILLER:

HYDROGEOLOGIST:

DATE:

Soils Description:

Depth
0.0-0.5'

0.54.5'

4595
9.5-14.8'
14.817

Well Construction:

Bottom of Boring:
Bottomn of Well;
Well Screen:
Solid Riser:

Sand Pack:
Bentonite Seal:
Backfill:

Well Box:

MW-2

Valley Garage, Shoreham, VT.

Adams Engineering, Inc.

Jake Peirce, Lincoln Applied Geology, Inc.,
July 8, 1999

(BG = Background [0.2], SL = Saturated Lamp [»500], ppm = Parts Per Million)

Description
Driveway gravel.

Gravel, medium; and sand, fine to medium; and clay, olive to brown; blocky;
dry.

Clay, olive to brown mottled; blocky; dry.
Clay, olive to brown moftled; pliable; moist.

Clay, olive to brown mottled; and till; trace gravel, medium; trace sand, fine to
medium; blocky; moist.

17.0'

17.0'

15.0'(2.0-17.0" of 1.5" sch. 40 PVC, 0.010" slot
1.5'(0.5-2.0") of 1.5" sch. 40 PVC
15.2'(1.8-17.0" of # 1 sand

0.8'(1.0-1.8)

None

Cemented flush

Lincoln Applied Geology, Inc., 163 Revell Ruad, Bristol, Vermont 05443

£ID {ppm)
BG

138

162
68
18



WELL LOG

WELL: MW-3

LOCATION: Valley Garage, Shoreham, VT.

DRILLER: Adams Engineering, Inc,
HYDROGEOLOGIST: Jake Peirce, Lincoln Applied Geology, Inc.,
DATE: July 8, 1999

Soils Description:
Depth
0.0-0.5'

0.5-4.5
45-9.5
8.5-14.5

Well Construction:

Bottom of Boring:
Bottom of Well:
Well Screen:
Solid Riser:

Sand Pack:
Bentonite Seal:
Backfill:

Weli Box:

(BG = Background [0.2], SL = Saturated Lamp [>500], ppm = Parts Per Million)

Description
Driveway graval.

Gravel, gray, medium to coarse; some sand; crumbly; damp.
Clay, olive to brown mottled; blocky; dry.

Clay, olive to brown mottled; pliable; moist.

125

12.58'

10.0'(2.5-12.5") of 1.5" sch. 40 PVC, 0.010" slot
2.2'(0.3-2.5) of 1.5" sch. 40 PVC
10.5(2.0-12.5" of # 1 sand

1.0'(1.0-2.0"

None

Cemented flush

Lincoln Applied Geology, Inc., 163 Revell Road, Bristol, Vermont 03443

PID {ppm)
BG

48
34
2.0



WELL LOG

WELL: MW-4

LOCATION: Valley Garage, Shoreham, VT.

DRILLER: Adams Engineering, Inc.
HYDROGEOLOGIST: Jake Pairce, Lincoin Applied Geology, Inc.,
DATE: July 8, 1999

Soils Description:

Depth
0.0-0.58'

0.5-4.5'
4595
9.5-14.8'
14.8-19.8

19.8-24.8'

Well Construction:

Bottom of Boring:
Bottom of Well:
Well Screen:
Solid Riser:

Sand Pack:
Bentonite Seal:
Backfill:

Well Box:

(BG = Background [0.2], SL = Saturated Lamp [>500], ppm = Parts Per Million)

Description
Driveway gravel.

Clay, olive; and sand, fine to medium,; loose to blocky; dry.
Clay, olive; trace sand, fine; blocky; dry.
Clay, olive to brown mottled; blocky; dry.

Clay, olive to brown mottled; trace gravel, medium; trace sand, fine; blocky;
moist.

Clay, olive to brown mottled; till; and gravel, medium to coarse; and sand,
medium to coarse; pliable; moist.

25.0°

25.0'

19.7(5.3-25" of 1.5" sch. 40 PVC, 0.010" slot
5.0'(0.3-5.3") of 1.5" sch. 40 PVC
21.0'(4.0-25.0" of # 1 sand

3.5'1.5-4.0)

None

Pushed to grade with drill rig

Lincoln Applied Geology, Inc., 163 Reveli Road, Brisitol, Vermont 05443

PID {ppm}
BG

BG
BG
BG
BG

BG
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Soil & Water Quality
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GREEN MOUNTAIN LABORATORIES, INC.

27 Cross Road
Middlesex, Venmont 05602

Phone (802) 223 - 1448 Fax {802) 223 - 2488
LABORATORY RESULTS

CLIENT NAME: Lincoln Applied Geology REFERENCE NC: 5580
ADDRESS: 163 Revell Drive PROJECT NO: NA

Lincoln, VT 05443 DATE OF SAMPLE:  07/08/99
SAMPLE LOCATION: Valley Garage DATE OF RECEIPT: (7/13/99
SAMPLER: Jake Pejrce DATE OF ANALYSIS: 07722199
ATTENTION: Rick Vandenberg DATE OF REPORT: 07/27/99
Pertaining to the analyses of specimens submitted under the accompanying chain of custody form,

please note the following:

] Specimens were processed and examined according to the procedures outlined in the
specified methad.

. Helding times were honeored.

® Instruments were approptiately tuned and calibrations were checked with the frequencies
required in the specified method.

» Naphthalene was detectad in the blank associated with sample MW-2, 17" at a lavel
of 5.8 ppb.

o Continuing Calibration standards were monitored at intervals indicated in the specified
method. The resulting analytical precision and aceuracy were determined to be within
method QA/QC acceptance limits.

. The efficiency of analyte recavery for individual samples was rmonitored by the addition of
surrogate analyte to all samples, standards, and blanks. Surrogate recoveries were
found to be within laboratary QA/QC acceptance limits, uniess noted otherwise.

Reviewed by:

o Yl

Sarah Hallock
Director of Chemical Setvices
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GREEN MOUNTAIN LABORATORIES, INC.

27 Cross Road
Middlesex, Vermont 05602
Phone (802) 223 - 1468 Fay (802) 223 - 8488
LABORATORY RESULTS
GC/MS METHOD - EPA §260M
GML REF. & 5580
STATION: MW-1, 1416’
ANALYSIS DATE: 07/22/99
DATE SAMPLED: 07/08/99
- SAMPLE TYPE: SQIL (78.3% DRY WEIGHT)
PARAMETER PQL {pg/kg) Cone. (ugikg)
Benzene 250 ND
Toluene 250 8400
Ethylbenzene 250 11000
1,3,5-Trimethylbenzene 800 13000
1,2,4-Trimethylbenzene 500 35000
Xylenes 750 0000
Naphthalene 1300 4800
MTBE 1300 ND

Surrogate % Recovaly:

ND = Not Detected
BFQL. = Below Practical Quantiiation Limits

bl v I L o P | *ORT QETT T NAEMO

116 %
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GREEN MOUNTAIN LABORATORIES, INC.

27 Cross Road
Middlesex, Vermont 05602

Phone (802) 223 - 1448

Fax (802) 223 - 8888

LABORATORY RESULTS
GCMS METHOD - EPA 8260M

GML REF. #: 5580

STATION: MW-1, 17.8'

ANALYSIS DATE: 0722499

DATE SAMPLED: 07/08/99

SAMPLE TYPE: SOIL (80.2% DRY WEIGHT)
PARAMETER PQL (1g/kg) Conc. {ug/ka)
Benzene 250 ND
Toluene 250 320
Ethylbenzene 250 330
1,3,5-Trimethylbenzene 500 ND
1,2,4-Trimethylbenzene 500 880
Xylenes 750 1600
Naphthalene 1300 ND
MTBE 1300 ND

Surrogate % Recovery:

ND = Not Datected
BFQL = Balow Practicai Quantitation Limits

[l v [ L P TANT SAEET W NEERMA

112 %
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GREEN MOUNTAIN LABORATORIES, INC.

27 Cross Road
Middlesex, Vertont 05602
Phone (802) 223 - 1468 Fax (802) 223 . 8688

LABORATORY RESULTS

GCMS METHOD - EPA 8260M

GML REF. #: 5880
STATION: MW-2, 4.5'-8.5'
ANALYSIS DATE:  07/22/98
DATE SAMPLED; 07/08/99

SAMPLE TYPE: SOML (79.0% DRY WEIGHT)

PARAMETER PQL {patkg) Cone. (ngikg)
Benzene 240 ND
Teluene 240 850
Ethylbenzene 240 460
1.3.5—Trimethy[t_>enzene 480 ND
1,2,4-Trimethylbenzene : 480 2200
Xylenes 720 2900
Naphthalene 1200 ND
MTBE 1200 ND
Surrogate % Recovery: 112 %

ND = Not Detected
BPQL = Below Practical Quantitation Limits

A  Andd SANT SEETT H NTIAMN © ARQACFZ7AR e IbaT (:.C\IZTICI?JJH



GREEN MOUNTAIN LABORATORIES, INC.
: 27 Cross Road

Middlesex, Vermont 05602
Phone (802) 223 - 1468 Fax (802) 223 - 9488

LABORATORY RESULTS

GML REF.#: 5580
STATION:; Mw-2, 17’
ANALYSIS DATE:  07/22/98
DATE SAMPLED: 07/08/99

SAMPLE TYPE: SQIL {74.0% DRY WEIGHT)

PARAMETER PQL (ug/kg) Conc. {ug/kg)
Benzene 2 ND
Toluene 2 5.4
Ethylbenzene 2 5.8
1,3,5-Trimethylbenzene 4 © 18
1,2,4-Trimethylbenzene 4 86
Xylenes 6 44
Naphthalene 10 42
MTBE 10 65

Surrogate % Recovery: 111 %

ND = Not Detected
BPQL = Below Practical Quantitation Limits

MEERE @
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- Green Mountain Laboratories, Inc. Analysis Requested
-G 27 Cross Road | Page
M Middlesex, Vermont 06602 j
L Phone (802) 223-1468  Fax (802) 223-8688 [ off |
E-mail: GNIL@together.net )
$ | Client Name Cedlrnny .
A | Address 163 Besel] O, [ incelr, UT” 6SHYS GML #
M | Phone / Fax (@2.) ¢£3-4/3%
P | Project Name Ya,{lnq Ga.rwr— L} b o
L | Project Number R % 5580
E | Project Manager (Xt Laq x
Sampler Yl lrines - % X
#1  sample Location Date | Time | ®°f | pres. | Sample W Remarks
Cont. - Type
) mco-—( M- |, oo | = - Sl N mﬁ
&4 Waxi oo | 2 - - v iV J |
=2 mw-z 457495 i3c0 | 2 — vV a~
4. hw"z.:\r ' A\ 4 130D Z. - W v/ réalz%zz_}lﬁ.
Salke Wik,
r/ 2
)
Chain of Custody
Relinquished By: | Date/Time: /3 }ﬁ ,w.;qg"’ [ DatefTime: 2/) 2475 (354
Relinquished By: Date/Time: ; Date/Time:
Relinquished By: DatefTime: Received By: Date/Time:
Temperalure Blank: Vial Lot 1D #:

*ONI SHYT 1A NIMD g898£2eoas

9@ 39vd



‘Green Mountain Laboratories, Inc.

27 Cross Road
Middlesex, Vermont 05602
Phone: (802) 223-1468 Fax: (802) 223-8688
LABORATORY RESULTS
CLIENT NAME: Lincoln Applied Geology GML REFERENCE #:  §580
CLIENT ADDRESS: 163 Reveli Drive PROJECT NO: NA
Lincoln, VT 05443 DATE OF SAMPLE: 07/08/98
SAMPLE LOCATION: Valley Garage DATE OF RECEIPT:  07/13/98
SAMPLER: Jake Pairce DATE OF ANALYSIS: 07/22/89
ATTENTION: Rick Vandenberg DATE OF REPORT: 07/28/99
Total Petroleum Hydrocarbons (TPH) by EPA Method 8015M - ppm
Sample % Dry Weight POL Result
MW-1, 14'-16’ 783 25.0 871
MW-1, 17.8"_ 80.2 25.0 50.2
MW-2, 4.5-9.5' : 79.0: 24.0 : BPQL
Mwv-2, 17' 74.0 0.200 0.504

PQL= Practical Quantitation Limit
BPOL= Below Practical Quantitation Limit

Reviewed by:

S W

Sarah Hallock
Director of Chemical Services

£G:9 RART/BF//A
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Green Mountain Laboratories, Inc. Analysis Requested
G 27 Cross Road ' Page
M Middlesex, Vermont 05602
L Phone (802)223-1468  Fax (802) 223-8688 [ _of i
E-mail: GNIL@together.net
s {Client Name [ sl Apphed Geslrpy ‘
A | Address 163 Bosd) O Lipcoln UT_ &Y GML #
M | Phone / Fax Y &334
P | Project Name Yalloy Gasesp- \Q b ,
L | Project Number R % 5580
E { Project Manager W *
Sampler Jleime ! % N _
# Samp!e tocation Date | Time # of Pres. Sample w Remarks
Cont. . Type
] Mmuw-¢ M- |Hgly |llow | £ — | Senl Y mﬁ
od -/ " [18' lloo | 2 - - ViV {
B Mw-2 | 45-95 1302 | Z - v, A~
. -7, 1)’ ;|20 1z |- W Vi ' =
- Sakce PROrog. -
_Y/ f
P4
Chain of Custody o
Relinquished 8y: ?éo [ Date/Time: #/3 /4 mq.{" Received By: /£ Zz 7, ] DatelTime: /12 (355
Relinquished By: Date/Time: Received By” " Dale/Time:
Relinquished By: Date/Time: Received By: Date/Time:
Temperature Blank: Vial Lot 1D #:

65:98 6651/9€/.9
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GREEN MOUNTAIN LABORATORIES, INC.

27 Cross Road
Middlesex, Vermont 05602
Phone (802) 223 - 1468 Fax (802) 223 - 8488
LABORATORY RESULTS

CLIENT NAME: Lincoln Applied Geoledy REFERENGE NO: 5631
ADDRESS: 163 Revell Drive PROJECT NO: NA

Lincoln, VT 05443 OATE OF SAMPLE: 07/22198
SAMPLE LOCATION: Valley Garage DATE OF RECEIFT: 07/22/89
SAMPLER: Jake Peirce DATE OF ANALYSIS: 07/27/99 - 07/29/28
ATTENTION; Rick Vandenberg DATE OF REPORT: 07/29/99

Pertaining to the analyses of specimens submitted under the accompanying chain of custody ferm,
please note the following:

L Water samples submitted for VOC analysis were preserved with HCl. Howeaver, samples
MW.4 and MW-3 arrived at the laboratory with a pH of greater than two.

. The trip bfank was prepared by the client from reagent water supplied by the laboratory.

* Specimens were processed and examined according to the pracedures outlined in the
specified method.

® Holding times were henored.

L Instruments were appropriately tuned and calibrations were checked with the frequencies

required in the specified method.
L Blank contamination was not observed at levels interfering with the analytical results.

® Continuing Calibration standards were monitored at intervals indicated in the specified
method. The resulting analytical precision and accuracy were determined to be within
method QA/QC acceptance limits.

. The efficiency of analyte recovery for individual samples was monitored by the addition of

surrogate analyte to all samples, standards, and blanks. Surrogate recovernies were
found to be within iaboratory QA/QC acceptance fimits, unless noted otherwise.

Reviewed by:

Sarah Hallock
Director of Chernical Services

TO  Towd AMTY ool L KA anaac777a0 ThieT  EEETICZ @




GREEN MOUNTAIN LABORATORIES, INC.

27 Cross Road
Middlesex, Vermont 05602

Phone (802) 223 - 1468

PARAMETER

Benzene

Toluene

Ethylbenzene
1,3,5-Trimethylbenzene
1,2 ,4-Trimethylbenzene
Xylenes

Naphthalene

MTBE

ND = Not Detected

aPOL = Below Practica

¥ Andd

Fax (802) 223 - 8688

LABORATORY RESULTS

GC/MS METHOD - EPA 8260M

GML REF. #:
STATION:
ANALYSIS DATE:
DATE SAMPLED:
SAMPLE TYPE:

PQL (pgit)

1

1

Surrogate % Recovery.

| Quantitation Limits

SORIT T Tl R0

5631
TRIP BLANK
07/29/99

Q7/22/99
WATER

Conc. (ug/L}
ND
ND
ND
ND
ND
ND
ND

ND

1090 %

AAQACFZZ70A THieT

CERT/RZ /IR
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GREEN MOUNTAIN LABORATORIES, INC.
27 Cross Road

Middlesex, Vermont 05602

Phone (802) 223 - 1468

PARAMETER

Benzene

Toluens

Ethylbenzene
1,3.5-Trimethylbenzene
1,2,4-Trimethy lbenzene
Xylenes

Naphthalene

MTBE

ND = Not Detected
BPQL = Below Practical

a0V

Fax (802) 223 - B48&

LABORATORY RESULTS

GC/MS METHOD - EPA 8§260M

GML REF. #:
STATION:

ANALYSIS DATE:
DATE SAMPLED:

SAMPLE TYPE:

PaL (ugit)

Surrogate % Recovery.

Quantitation Limits

TONT a9 1B NEEMD

1

1

S631
Mw4
07/127198
07122159
WATER

Cone. (ugiL}

110 %

ND

ND

ND

ND

ND

ND

ND

ND

RARQAF7 7707

TeIbT

RECT/RZ A0




"GREEN MOUNTAIN LABORATORIES, INC.
27 Cross Road

Middlesex, Vermont 05602

Phone (802) 223 - 1448 Fax (802) 223 - 8688

LABORATORY RESULTS

QC/MS METHOD - EPA 8260M

GML REF. #. 5631
STATION: Mw-3
ANALYSIS DATE: 07/28/98
DATE SAMPLED: 07/22/99

SAMPLE TYPE: WATER
PARAMEYER PQL (1gil) Cone. (ugiL)
Benzene 100 3200
Toluene | 100 150
Ethylbenzene 100 480
1,3,5-Trimethylbenzene 200 BPQL
1,2 4-Trimethylbenzene 200 _ 530
Xylenes 300 2100
Naphthalene 500 ND
MTBE 800 ND
Susrogate % Recovery. 111 %

ND = Not Detected o o
BPAL = Below Practical Quantitation Limits

o ‘ - e
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GREEN MOUNTAIN LABORATORIES, INC.
27 Cross Road |
Middlesex, Vermont 05602

Phone (802) 223 - 1468 Pax (802) 223 « R688

LABORATORY RESULTS

GC/MS METHOD - EPA 8260M

GMLREF. #: 5631

STATION: MwW-1

ANALYSIS DATE: 07/28/89 & 07/29/99
DATE SAMPLED: 07/22/99

SAMPLE TYPE: WATER
PARAMETER PQL (pgit) Cone. (ugiL)
Benzene | 1 4000 *
Toluene 1 2200
Ethylbenzene 1 620"
1,3, 5-Trimethylbenzene 2 190"
1,2,4-Trimethylbenzene 2 510*
Xylenes 3 - 1900
Naphthalene ] 36
MTBE 5 ND

Surrogate % Recovery. 113 %

ND = Not Detected o »
gpPQL = Below Practical Quantitation Limits

* Sample was reanalyzed at a greater dilution to bring the concentration of this compound within

the calibrated range.

ELLS PARIT SAETT W KEEM0 Th'hT
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GREEN MOUNTAIN LABORATORIES, INC.

27 Cross Road

Middlesex, Vermont 05602

Phone (802) 223 - 1468 Fax (802) 223 - 8688

LABORATORY RESULTS

GC/MS METHOD - ERA 8260M

GML REF. #: 5631
STATION: Mw-2
ANALYSIS DATE: 07/29/99
DATE SAMPLED: 07/22/98

SAMPLE TYPE: WATER

PARAMETER PQL {j.gil} Cone. {ppfl.)

Benzene 50 §300

Toluene 50 6700

Ethylbenzene 50 230

1,3 5-Trimethylbenzene 100 _ ND

1,2,4-Trimethylbenzene 100 260

Xylenes 130 2800
ND

Naphthalene 250

MTBE 250 1100

Surrogate % Recovery: 12 %

ND = Not Detected . N
spoL = Below Practical Quantitation Limits
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Green Mountain Laboratories, inc. Analysis Requested
G 27 Cross Road Page
M Middlesex, Vermont 05602
L Phone (802) 223-1468  Fax (802) 223-8688 4ot L
E-mail: GML@together.net
s | ClientName L uicoln fpled (otelegy L,
A [Address /63 becel] o 1 Lineellr 70SHY 3 GML #
M | Phone/Fax __ ) S0~ 9254 X
p [Project Name V4 ({leey Gturnqe. & 56 3/
L | Project Number J 7 N -
E | Project Manager Qck Ubntlpulaey X
Sampler Sele Paee ! & _
# Sample Location Date | Time #of | pres. Sample Remarks
Cont, ‘ Type
/ “pp Alanll 7 oxh |2 | He | He & L~
2 -4 "] foZe
32 m -3 [o4B
A mw- | 1@ . )
5 M-t [7z0 |\ \ V1N
Chain of Custody . P o .
Relinquished By:  (Aefrois™ DatelTime: #/zz]ys 7350 | Received By: % DatelTime: Z/22{%5 /3 .
Relinquished By: ' Date/Time: ' Received By: - Date/Time: -
Relinquished By: Date/Time. Received By. DatelTime: -
Temperature Blank: Vial Lot ID #: ]

Tb:bT 6661/5¢/i8 °
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Green Mountain Laboratories, Inc.

27 Cross Road
Midglesex, Vermont 05602
Phone: (802) 223-1468 Fax: (802) 223-8688
LABORATORY RESULTS

CLIENT NAME: Lincoin Applied Geology GML REFERENCE #: 5631
CLIENT ADDRESS: 163 Revell Drive PROJECT NO: NA

Lincoln, VT 05443 DATE QOF SAMPLE: 07/22/99
SAMPLE LOCATION: Valley Garage DATE OF RECEIPT: 07/22199
SAMPLER: Jake Peirce DATE OF ANALYSIS: 07/27/99 - 07/29/99
ATTENTION: Rick Vandenberg DATE OF REPORT:  07/30/99

Total Petroleum Hydrocarbons (TPH) by EPA Method 8015M (mg/L — ppm)

Sampie PaL Result

Trip Blank 0.100 <0.100
MW 0.100 <0.100
MW-3 10.0 BPQL
MW-1 500 1.3
MW-2 5.00 16.7

Reviewed by:

7 Z

Sarah Hallock

PQL= Practical Quantitation Limit

BPQL= Beiow Practical Quantitation Limit

Director of Chemical Services

8 399d
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Green Mountain Laboratories, Inc. Analysis Requested
G 27 Cross Road Page
M Middlesex, Vermont 05602
L Phone (802) 2231468  Fax (802) 223.8688 g_of [
E-mail: GML@together.net '
s | ClientName  Luicoly Appled (3l gy ' L)
A [Address 63 beocd] 0r | Lincolir 7 05HY 8 GML #
M [Phone/Fax _ §2) oS>-984 x
P | Project Name ally (raveqe @? 54 3 /
t | Project Number ! Y Y
E | Project Manager ek Vindoyboers W)
Sampler e eree ! a
: ¥l Sample Location Date | Time # of Pres. Sample Remarks
Cont. - Type
/ D Alertl. ke logee |z W | H, O L~
2 -4 U} fo20 )
K -3 [o4B
V4 mo- | [/o¥ ) .
S mMw-"1- 7z L V| 7 \
_ Chain of Custody —
Relinquished By: }24.&, S DatefTime: 7/zz/5 /35¢ | Received By: /@}i Dale/Time: Z/22/95 /3.5
Relinquished By: - Date/Time: ) Received By: Date/Time: -.
Relinquished By, Date/Time: Received By: Date/Time:
Temperalure Blank: Vial Lot 1D #:

"ONI S397 1W NIZED 8898E222498
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Appendix C

Cost Estimate




Task Il

Valley Garage
Shoreham, Vermont
Route 22A

Appendix C

Work Plan Cost Estimate

August 18, 1999

Semi-annual Monitoring and Sampling

Field Technician- 8 his@

PID and Interface Probe - 1 day(s) @

Development Equipment - 1 day(s) @

Mileage - 160 mile(s) @

Bailer(s) - 5 @

Disposable Gloves- 14 @

Laboratory Analysis (8021B)- 5 samples@
Summary Report

Geologist/Site Manager - 4 hr(s) @

Administrative Assistant - 2 hi(s)@

Computer Technician - 2 hr(s) @

Principal/Senior Hydrogeologist - 05 hr(s)@

$45.00 per hour $ 360.00
$100.00 day $ 100.00
$110.00 perday $ 110.00
$0.35 permile $ 56.00
$6.73 each $ 3365
$0.20 pair 3 2.80
$54.00 each $ 270.00
Total Task! $ 932.45

Yearly Total Task | 3 1,864.90
$65.00 perhour § 160.00
$35.00 per hour $ 60.00
$55.00 per hour $ 60.00
$75.00 per hour § 37.50
Total Task 1 § 317.50

Yearly Total Task Il $ 635.00
Total Per Round $  1,249.95

Yearly Total $  2,499.90




