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EXECUTIVE SUMMARY

Marin Environmental, Inc. (Marin) has conducted an initial site investigation at the East Connth General
Store located in East Corinth, Vermont and has concluded the following:

Petroleum releases from former underground storage tank (UST) systems at the site appear to have
resulted in an impact to ground water in the vicinity of the former UST systems.

The distribution of dissolved-phase gasoline in ground water suggests that both of the former
gasoline UST locations and the former kerosene UST location are sources of contamination.
Adsorbed-phase soil contamination in the vicinity of the former USTs may represent a continuing
source of ground-water contamination.

The Vermont Groundwater Enforcement Standards (VGES) for benzene and the gasoline additive,
methyl tertiary butyl ether (MTBE), were exceeded in ground-water samples collected from MW-1
and MW-4, both of which are located within excavations for former USTs.

MTBE was detected at 8.7 ppb. which is below the Vermont health Advisory (VHA) of 40 ppb, in
the on-site drinking-water supply well. This shallow dug well, which is approximately 14 feet
deep, 1s located 40 feet north (crossgradient) of the former gasoling USTs.

The presence of the gasoline additive MTBE in ground water beneath the site suggests that
gasoline was released after 1980.

No petroleum contamination was detected in the off-site bedrock supply well owned by Shire
Machine Shop, located approximately 130 feet east (downgradient) of the nearest former UST.
The Waits River, located 150 feet north {crossgradient) and 280 feet east (downgradient) of the
former USTs, does not appear to be impacted at this time.

The downgradient extent of petroleum contamination has not been determined.

Surficial soils at the site consist primarily of sand and gravel to a depth of 13 feet, with a two-foot
layer of cobbles and boulders overlying bedrock at 15 feet below grade.

On 30 January 1998, the water table was found to be about eight feet below ground surface, and
exhibited a southeasterly trending gradient of about two percent.

On the basis of the results of this investigation, Marin recommends that further work be performed to
determine the extent of the residual contamination and the risk posed to sensitive receptors.

1.

L

Install three additional downgradient soil borings/monitoring wells to determine the downgradient
extent of the dissolved-phase gasoline plume; one between the former kerosene UST and the Shire
Machine Shop supply well, one between the gasoline pump island and the Shire Machine Shop
supply well, and one southeast of the former gasoline USTs on the south side of Route 25.

Sample the existing and newly installed monitoring wells in May 1998, and analyze the samples for
gasoline VOCs by EPA Method 8020.

Sample the on-site supply well and the Shire Machine Shop supply well in May 1998, and analyze
the samples for gasoline VOCs by EPA Method 8020.

Upon completion of the work described above, evaluate the appropriateness of long-term
monitoring or active remediation of the site.

Complete a report summarizing the findings of the additional work outlined above including time-
series graphs for water-quality analytical results from each location and figures showing
approximate sample locations, ground-water flow direction, and contaminant distribution.

Monitor the on-site soil stockpile twice annually in May and October to confirm that the petroleum
congentrations are declining and to verifv that the integrity of the soil stockpile cover is being
maintained.
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1.0 INTRODUCTION

This report details the results of an initial site investigation conducted at the East Corinth General Store
located in East Corinth, Vermont (Figure 1, Appendix A). This report has been prepared by Marin
Environmental, Inc. (Marin} under the direction of Bradford Qil, the owner of the former underground
storage tanks (USTs). The site investigation was initiated, with Vermont Department of Environmental
Conservation {VT DEC) approval, under the expressway notification procedure following the discovery of
subsurface petroleum contamination during the removal of four petroleum USTs on 3 December 1997.

1.1 Site Location and Physical Setting

The East Corinth General Store, located at the intersection of Vermont Route 25 and Topsham Road
(44°3” 18” N/ 72° 13° 18”'W), is occupied by a single-story wood-framed structure, which currently -~
serves as a retail grocery outlet and petroleum fuel dispensing station (Figure 2, Appendix A). A

majority of the property is open land with parking areas surrounding the store. The ground surface is
generally flat with an average elevation of about 730 feet above mean sea level (amsl). The Waits

River is located approximately 130 feet north and 280 feet east of the former USTs (USGS 1973).

In general, on-site ground water wells are the primary sources of drinking water for East Corinth and
the surrounding communities. Drinking water for the store is provided by a dug well approximately
14 feet deep, which is located about 40 feet north of the former gasoline USTs. Drinking water for
the adjacent property, owned by the Shire Machine Shop, is provided by a 300-foot bedrock well
located approximately 130 feet east (downgradient) of the former kerosene UST and 180 feet east of
the former gasoline USTs. Domestic wastewater disposal for the site and surrounding properties is
provided by individual on-site septic systems.

The eastem property boundary is formed by the Topsham Road. The Shire Machine Shop, a local
welding and machine shop, is located across Topsham Road east of the site. The southern property
boundary is formed by Vermont Route 25, with a steep embankment adjacent to the south side of the
road. An undeveloped parcel of land abuts the site to the west and the Waits River, located
approximately 150 feet north of the former USTs, forms the northern property boundary.
Photographs of the site and surrounding property are included in Appendix B.

Native surficial materials in the vicinity of the East Corinth General Store are mapped as
glaciolacustrine sediments, consisting of pebbly sands {Stewart and MacClintock, 1970). Bedrock in
the area is mapped as the Waits River Formation, which is composed of gray quartzose and
micaceous crystalline limestone of lower Devonian age (Doll, 1961). No bedrock outcrops were
observed on-site or on adjacent properties; however, bedrock was encountered at approximately 15
feet below ground surface (bgs) during the UST closure.

1.2 Site History

The site is currently a convenience store and gasoline retail outlet owned by Mr. Ken Johnston. Mr.
Johnston purchased the property in the late 1980s from Mr. Martin. According to Mr. Johnsion, the
East Corinth General Store was built in the late 1940s and has had several owners throughout that
time. Mr. Johnson added that the facility was initially operated as a Texaco owned gasoline retail
outlet. The original USTs were reportedly removed in 1985, when the sccond generation of USTs,
which were owned by Bradford Qil and operated by Mr. Ken Johnston, were installed. No
information is available regarding the condition of the previous UST systems or the possible presence
of contamination during the 1985 removal activities.
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On 3 December 1997, four USTs — one 4,000-gallon gasoline tank (UST #1), two 6,000-gallon
gasoline tanks (UST #2 and UST #3), and a 550-gallon kerosene tank (UST #4) — were removed
from the site under the supervision of Marin Environmental, Inc. The three gasoline USTs were
located on the southwestern portion of the property; the kerosene UST was located along the eastern
side of the on-site building (Figure 2, Appendix A).

Soils beneath the three gasoline USTs showed evidence of significant petroleum releases, with strong
gasoline odors and phototonization detector (PID) readings of up to 1,038 parts per million (ppm).
Soils beneath the kerosene UST showed evidence of an older petroleum release with PID readings
exceeding 1,000 ppm. The VT DEC PID-based guidelines for gasoling and kerosene contaminated
soils requiring treatment or site characterization are 20 and 10 ppm, respectively. To facilitate
installation of a new 15,000-gallon UST, approximately 30 cubic yards of petroleum-contaminated
soils were removed from the vicinity of USTs #2 and #3 for on-site treatment by poly-encapsulation.
The approximate location of the soil stockpile is shown on Figure 2.

Marin began an initial site investigation under the VT DEC “Expressway™ process after receiving
approval on 8 December 1997 from Bradford Oil, the UST owner, and the VT DEC.

1.3 Obijectives and Scope of Work
The objectives of this intial site investigation were to:

» Evaluate the degree and extent of petroleum contamination in soil and ground water;
e Qualitatively assess the risks to environmental and public health via relevant sensitive
receptors and potential contaminant migration pathways; and

» Identify potentially appropriate monitoring and/or remedial actions based on the site
conditions.

To accomplish these obiectives, Marin has:

e Supervised the installation of four monitoring wells, to evaluate the degree and extent of
petrolenm contamination, and the local ground-water flow direction.

o Collected and submitted ground-water samples from the four on-site monitoring wells, an on-
site supply well, and an off-site supply well for laboratory analysis of volatile petrolenrn
compounds.

e Identified sensitive receptors in the area, and assessed the risk posed by the contamination to
these potential receptors.

o Prepared this summary report, which details the work performed, qualitatively assesses risks,
provides conclusions and offers recommendations for further action.
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2.0 INVESTIGATIVE PROCEDURES AND RESULTS

2.1 Monitoring Well Installation

Between 3 December 1997 and 8 December 1997, Marin supervised the installation of four monitoring
wells (MW-1, MW-2, MW-3 and MW-4). The monitoring wells were installed with an excavator that
was on site for the removal of the USTs. During excavation, soils in the excavations consisted of sand
and gravel to a depth of approximately 13 feet below ground surface (bgs). A layer of cobbles and
boulders was encountered overlying the top of bedrock, which was approximately 15 feet bgs. Ground
water was encountered in each excavation at approximately 12 feet bgs. Sirong petroleum odors were
noted throughout ¢ach excavation and petroleum odors characteristic of weathered gasoline,

presumably from a previous generation of USTs, were noted in the excavation for the former kerosene
UST.

MW-1 was installed in the excavation of the former 4,000-gallon gasoline UST, located approximately
10 feet southwest of the store, MW-2 was installed between the former gasoline USTs and the on-site
drinking-water supply well, and MW-3 was placed between the former gasoline USTs and the Waits
River. MW-4 was placed in the excavation of the former kerosene UST, which was located on the east
side of the on-site building. Approximate monitoring well locations are shown on Figure 2. Boring
logs and monitoring-well construction details are included in Appendix C.

Monitoring wells were constructed of two-inch-diameter schedule 40 PVC, with 0.01-inch factory
slotted screens. The screened sections of each well were placed to intercept the water table, with the
bottom of each well set between 10 and 13 feet bgs. All of the wells were back filled with natural
material from the excavations and protected by a flush-mounted steel roadbox cemented into place.
Each well casing was topped with a water-tight compression cap.

2.2 Soil-Screening Results

PID readings associated with the well installation were based on the readings obtained during the UST
closure assessment. PID readings on soil samples collected from the UST #1 excavation, where MW-1
was installed, ranged from 1.6 to 872 parts per million (ppm), with an average of 189 ppm. PID
readings on soil samples collected from the excavations for MW-2 ranged from 20 to 260 ppm and for
MW-3 ranged from 4.8 to 10.6 ppm. PID readings on soil samples collected from the UST #4
excavation, where MW-4 was installed, ranged from 0.1 to 1,035 ppm. PID screening resuits arc
included on the boring logs in Appendix C.

Marin field personnel screened soil samples from each excavation for the possible presence of volatile
organic compounds (VOCs) using a PE PhotoVac Model 2020 portable photoionization detector
(PID). The PID was calibrated in the field each day with an isobutylene standard gas to a benzene
reference.

2.3 Determination of Ground-Water Flow Direction and Gradient

Ground water in the unconfined surficial aguifer directly beneath the site appears to be flowing in an
casterly direction, parallel to the Waits River. The average gradient of the local ground-water table on
30 Januarv 1998 was about two percent. Water-level measurements and elevation calculations for 30
January 1998 are presented in Table 1. The ground-water contour map in Figure 3 was prepared using
this data.
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The sand and gravel deposits comprising the shallow soil aquifer at the site typically exhibit effective
porosities of about 0.3 to 0.4 and hydraulic conductivities of about 23 to 1,000 feet per day (Fetter,
1994). Assuming Darcian flow, these estimated combine with the calculated ground-water gradient of
2.0 percent to yield an estimated range of ground-water flow velocities in the surficial aquifer of
between 20 and 300 feet per day.

TABLE 1. Ground-Water Elevation Data
Monitoring Date: 30 January 1998 -

Well 1. D. Top of Casing | Depth to Water Ground Water
Elevation * {feet, TOC) Elevation
MWwW-1 9951 §.88 90.63
MW-2 9945 8.05 91.40
MW-3 99.07 7.61 91.46
MwW-4 100.00 9.65 90,35

*Top of casing (TOC) and ground water elevations are relative to an
arbitrary site datum of 100.00 feet

24 Ground-Water Sampling and Analysis

On 30 January 1998, water samples were coliected for laboratory analysis from four monitoring wells,
(MW-1, MW-2, MW-3 and MW-4) and two drinking-water supply wells: the on-site supply well and
the downgradient supply well, owned by Shire Machine Shop. The highest total BTEX (benzene,
toluene, ethylbenzene, and xylenes) concentrations were detected in the samples collected from MW-1
{1,188.3 parts per billion - ppb) and MW-4 (248.1 ppb), which are both located within excavations of
former USTs. The Vermont Groundwater Enforcement Standards (VGESs) for benzene and methyl-
tertiary butyl ether (MTBE) were exceeded in MW-1 and MW-4. Low levels of MTBE (8.7 to 16.8
ppb) were detected MW-2, MW-3 and the on-site supply well. None of the BTEX compounds were
detected in the samples collected from MW-2 and MW-3 or either supply well. Total petroleum
hydrocarbons (TPH) were detected at 8.1 parts per million (ppm) in the sample collected from MW-4,
TPH was not detected in either of the supply well samples. Ground-water analytical results are
summarized below in Table 2; laboratory report forms are included in Appendix D.

Ground-water samples were collected from the four on-site monitoring wells and two supply wells on
30 Jaruary 1998. Each monitoring well was purged and then sampled using the dedicated bailer and
dropline. Purge water was discharged directly to the ground in the vicinity of each well. The supply
well samples were collected from the bathroom faucets after allowing the water to flow for
approximately 10 minutes. A trip blank and a duplicate sample were collected during the sampling
vent for quality assurance/quality control (QA/QC) purposes. All field procedures were conducted in
accordance with Marin standard protocols.

The ground-water samples were submitted to Endyne, Inc. of Williston, Vermont, where they were
analyzed for the possible presence of benzene, toluene, ethylbenzene, xylenes (BTEX) and methyl-
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tertiary butyl ether (MTBE) by EPA Method 8020. Samples collected from both drinking-water
supply wells and MW-4 were also analyzed for the possible presence of total petroleum hydrocarbons
(TPH) by modified EPA Method 8100. Analytical results from the QA/QC samples indicate that
adequate QA/QC was maintained during sample collection and analysis; however, toluene was detected
at 1.4 ppb in the trip blank. Analytical results for the blind field duplicate sample collected from MW-
1 were within 13 percent of the original sample results. QA/QC sample results are summarized on

Table 2.

TABLE 2. Ground-Water Analytical Results
Monitoring Date: 30 January 1998

SAMPLE L. D. Benzene | Ethyl Toluene Xylenes MTBE TPH
benzene (ppm)

MW-1 6.9 58.7 22.7 1,100 182 -
MW.2 ND <1 ND <1 ND <1 ND <1 15.1 —_
MW-3 ND <1 ND <1 ND <1 ND <1 16.8 -
MW-4 60.8 278 493 110 181 8.10
On-site Supply Weil [ ND <1 ND <1 ND <1 ND <1 8.7 ND <04
Shire Machine Shop § ND <1 ND <1 ND «1 ND <1 ND<1 ND < 0.4
Dup. MW-1 7.2 60.6 25.5 1,140 208 -

Trip Blank ND <1 ND <1 1.4 ND <1

ND <1

Results reported as parts per billion (ppb), unless noted otherwise.

ND = Compound not detected above indicated detection limit.

TBQ = Compound detected at trace levels below quantitation limit indicated.
VGES = Vermont Groundwater Enforcement Standard.

VHA = Vermont Health Advisory for drinking water supplies.
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3.0  SENSITIVE RECEPTOR SURVEY AND RISK ASSESSMENT
3.1 Sensitive Receptor Survey

Marin conducted a survey to identify sensitive receptors in the vicinity of the East Corinth General
Store. The following sensitive receptors were identified in the vicinity of the site:

¢ The East Corinth General Store, constructed on an at-grade slab foundation, located adjacent
to the former USTs.

» The Waits River, located approximately 150 feet north (crossgradient) and 280 feet east
{downgradient) of the former USTs.

¢ The shallow gravel drinking-water supply well for the on-site building located approximately
40 feet northeast of two former gasoline USTs.

¢ The bedrock drinking-water supply well for the Shire Machine Shop, located approximately
130 feet east (downgradient) of the former kerosene UST and 180 feet east of the former
gasoline USTs.

3.2 Risk Assessment

Marin assessed the risks that the residual subsurface contamination poses to the receptors identified
above. In general, human exposure to petroleum related contamination is possible through inhalation,
ingestion, or direct contact while impacts to environmental receptors are due either to a direct release or
contaminant migration through one receptor to another or along a preferential pathway.

The findings of our risk assessment indicate that the residual subsurface petrolenm contamination at
the site has impacted the on-site supply well, and poses a threat to the Shire Machine Shop supply well.
Methy! tertiary butyl ether (MTBE), a gasoline additive, was detected at 8.7 ppb in the on-site supply
well. No petroleum contamination was detected in the bedrock supply well serving the Shire Machine
Shop; however this well is located downgradient of the former kerosene and gasoline USTs. At this
time, it appears unlikely that the Waits River, located approximately 150 feet north (crossgradient) and
280 feet east (downgradient) of the former USTs, has been impacted. The risk to this downgradient
receptor cannot be adequately evaluate, because the downgradient extent of ground-water
contamination has not yet been determined. Also, ambient air in the store is not likely to be impacted
by residual contamination, since it is constructed on an at-grade slab foundation.
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4.0 CONCLUSIONS

Based on the results of the site investigation described above, Marin concludes the following:

Petroleum releases from former underground storage tank (UST) systems at the site appear to have
Tesulted in an impact to ground water in the vicinity of the former UST systems.

The distribution of dissolved-phase gasoline in ground water suggests that both of the former
gasoline UST locations and the former kerosene UST location are sources of contamination.

Adsorbed-phase soil contamination in the vicinity of the former USTs may represent a continuing
source of ground-water contamination. '

The Vermont Groundwater Enforcement Standards (VGES) for benzene and the gasoline additive,
methyl tertiary butyl ether (MTBE), were exceeded in ground-water samples collected from MW-1
and MW-4, both of which are located within excavations for former USTs.

MTBE was detected at 8.7 ppb, which is below the Vermont health Advisory (VHA) of 40 ppb, in
the on-site drinking-water supply well. This shallow dug well, which is approximately 14 feet
deep, is located 40 feet north (crossgradient) of the former gasoline USTs.

The presence of the gasoline additive MTBE in ground water beneath the site suggests that
gasoline was released after 1980.

No petroleum contamination was detected in the off-site bedrock supply well owned by Shire
Machine Shop, located approximately 130 feet east (downgradient) of the nearest former UST.

The Waits River, located 130 feet north (crossgradient) and 280 feet cast (downgradient) of the
former USTs, does not appear to be impacted at this time.

The downgradient extent of petroleum contamination has not been defined.

Surficial soils at the site consist primarily of sand and gravel to a depth of 13 feet, with a two-foot
layer of cobbles and boulders overlying bedrock.

On 30 January 1998, the water table was found to be about cight feet below ground surface, and
exhibited a southeasterly trending gradient of about two percent.
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5.0 RECOMMENDATIONS

On the basis of the results of this investigation, Marin recommends that further work be performed to
determine the extent of the residual contamination and the risk posed to sensitive receptors.

1. Install three additional downgradient soil borings/monitoring wells to determine the downgradient
extent of the dissolved-phase gasoline plume; one between the former kerosene UST and the Shire
Machine Shop supply well, one between the gasoline pump island and the Shire Machine Shop
supply well, and one southeast of the former gascline USTs on the south side of Route 23.

2. Sample the existing and newly installed monitoring wells in May 1998, and ana,lyze the samples for
gasoline VOCs by EPA Method 8020.

3. Sample the on-site supply well and the Shire Machine Shop supply well in May 1998, and analyze
the samples for gasoline VOCs by EPA Method 8020.

4. Upon completion of the work described above, evaluate the appropriateness of long-term
monitoring or active remediation of the site.

5. Compleie a report summarizing the findings of the additional work outlined above, including time-
series graphs for water-quality analytical results from each location and figures showing
approximate sample locations, ground-water flow direction, and contaminant distribution.

6. Monitor the on-site soil stockpile twice annually in May and October to confirm that the petroleum
concentrations are declining and fo verify that the integrity of the soil stockpile cover is being
maintained
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UST #4 SITE OVERVIEW
View Toward West
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SITE OVERVIEW
{(View Toward West)

MW-4 in UST #4 EXCAVATION
(View Toward West)




MW-1 in UST #1 EXCAVATION
(View Toward East)

On-site Gravel Supply Well _
(located 40 feet north of former gasoline USTs)
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Well Construction Logs
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APPENDIX D

Laboratory Report Forms




wed —ENDYNE, nc

Laboratory Services

32 James Brown Drive
Williston, Vermont 05485
{802) 879-4333

FAX 879-7103

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Marin Enviromental

PROJECT NAME: East Corinth

CLIENT PROIJ. #: V97117

DATE RECEIVED: February 2, 1998
REPORT DATE: February 4, 1998
PROJECT CODE: GWVT1226

Ref, #: ile,175 116,176 116,177 116,178 116,179
Site: Duplicate Trip Blank Supply Well | Shire Mach. Shop MW.-1
Date Sampled: 1/30,/98 173098 173008 1/30/98 130,98
Time Sampled: NI T:00 13:30 10:35 13:10
Sampler: 1.G. 1.G. J.G. 1.G. 1.G.
Date Analyzed: 27398 2/3/98 2/3/98 2/3/98 2/3/98
P Count: >10 0 0 0 >10
Dil. Factor (%): 20 100 100 100 20
Surr % Rec. (%): 103 89 95 92 103
Parameter onc. (ug/L.) Lonc. (ug/i) conc. {ug L} Conc. {ug/L) wone, (ug/l)
[Benzene 72 <1 <1 <1 6.9
Chlorabenzene <5 <1 <1 <1 <5
1,2-Dichlorcbenzene <5 <1 <1 <1 <5
1,3-Dichlorobenzene <5 <l <l <l <5

1 4-Dichlorobenzene <5 <] <1 <l <3
Ethylbenzene 60.6 <1 <l <l 58.7
Toluene 25.5 1.4 <] <1 22.7
Xylenes 1,140. <] <] <1 1,100.
MTBE 208, <1 8.7 <1 182.
Refl. #: 116,180 116,181 116,182

Sie: MW.-2 MW.-3 MW-4

Date Sampled: 1/30/98 1/30,98 1/30/98

Time Sampled: 12:48 12:30 £2:03

Sampier; J.G. 1.G. 1.G.

Duate Analyzed: 2/3/98 2/3/98 2/3/98

ULP Count: o Q =10

Dil. Factor {%}: 100 100 20

Surr 9 Rec. {(%): 92 92 101

Parameter Conc. {ug/L cone. {ug/L} Cone, (ug/L)

Benzene <] <1 60.8

Chlorobenzene <l <] <5

1,2-Dichlorobenzence <] <l <3

1,3-Dichlorobenzene <1 <1 <5

1,4-Dichlorobenzene <1 <1 <3

Ethylbenzene <] <] 273

Toluene <l <l 498

Xylenes <] <l 110,

MTRE 15.1 16.8 181.

Note: UIP = Unidentified Peaks

TBQ = Trace Below Quantitation

NI = Not Indicated
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LABORATORY REPORT

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
{802) 879-4333

FAX B879-7103

TOTAL PETROLEUM HYDROCARBONS (TPH) BY MODIFIED EPA METHOD 8100

DATE: February 10, 1998

CLIENT: Marin Environmental
PROJECT: East Corinth

PROJECT CODE: GWVT1227
COLLECTED BY: J.G.

DATE SAMPLED: January 30, 1998
DATE RECEIVED: February 2, 1998

Reference # Sample ID Concentration (mg/L)!
116,183 Supply Well; 1330 ND?
116,184 Shire Mach. Shop; 1055 ND
116,183 MW-4; 1203 8.10

Notes:

1 Method detection limit is 0.4 mg/L.
2 None detected




