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L INTRODUCTION

This report provides a summary of the tasks completed for the preliminary investigation of
suspected subsurface petroleum contamination at the Kingsbury Country Store in Warren,
Vermont (see Site Location Map in Appendix A). Results of the following investigative tasks
performed by Griffin International, Inc., (Griffin) are presented: free product recovery in onsite
leak detection monitoring wells; October 29, 1993 groundwater sampling and analyses;
determination of groundwater flow direction. In addition, an assessment of sensitive receptors in
the vicinity of the Kingsbury site is provided along with recommendations for further
investigation. This work is being performed based on requests from the Vermont Department of
Environmental Conservation (VITDEC) in a letter to Mr. Bryan Kingsbury dated October 1, 1993.

II. SITE BACKGROUND

The Kingsbury Country Store is located approximately 2.5 miles north of Warren on the west side
of Route 100. A description of the site and a history of petroleum product storage are presented
in the sections below.

A. Site Description

The Kingsbury Country Store is located in a narrow alluvial valley on the edge of the flood plain
of the Mad River. Ground surface in the vicinity of the site slopes gently westward toward the
river (see Site Location Map in Appendix A). Four underground storage tanks are currently in
place at the site on the south side of the Country Store building (see Site Map in Appendix A).
Specifically, these tanks include:

1)  4,000-gallon gas tank (unleaded Plus) - age: 12 years
2) 10,000-gallon gas tank (unleaded regular) - age: 8 years
3) 10,000-gallon gas tank (unleaded super) - age: 8 years
4) 10,000-gallon diesel tank - age: 8 years

Underground pipelines connect these tanks to a single pump island located off the east side of the
building.

B. Site History

Tank No.'s 2, 3, and 4 were installed in 1985 and replaced tanks which were approximately 20
years old. No leakage from these previous tanks or odor in excavated soils was observed at the
time of tank removal according to Mr. Bryan Kingsbury, owner of Kingsbury Country Store.

Monitoring wells, MW-1, MW-2, MW-3, and MW-4, were installed circa 1991 for leak detection
purposes. These wells have been monitored weekly since their installation. Free product was first
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detected during a weekly monitoring event in the Summer of 1993. At about the same time, a
leak was detected in the pipeline leading from Tank No. 2 to the pump island; the leakage rate
was estimated at approximately 2 gallons per day. The leaking pipeline was repaired in late
September 1993. An excavation down to this pipe was open at the time of the Griffin site visit on
October 29, 1993. Total organic vapor concentrations were at background levels as measured
with a portable photoionization detector directly above the soils in the excavated hole on this
date.

Daily monitoring of MW-1 through MW-4 has been conducted since the second week of October,
1993. Free product, if present, is bailed from the monitoring well. Free product has been
detected in each of the four wells at least once.

NI INVESTIGATIVE PROCEDURES

A. Free Product Recovery

Upon initial detection of free product in onsite monitoring wells in the late Summer of 1993,
weekly bailing was initiated by representatives of Kingsbury General Store under the direction of
Griffin and at the request of VTDEC. On October 29, 1993, the date of the site visit by Griffin,
free product was present in and had been bailed from monitoring wells, MW-1, MW-2, and
MW-3 by representatives of Kingsbury General Store. These wells contained 1/16 inch, 1/32
inch, and 1/32 inch free product, respectively.

B. Determination of Groundwater Flow Direction

Depth to free phase product, where present, and depth to water were measured in each of the four
onsite monitoring wells on October 29, 1993. Results are tabulated as Liquid Level Monitoring
Data in Appendix B. Monitoring wells, MW-1, MW-2, and MW-3 contained 1/16 inch, 1/32
inch, and 1/32 inch free product, respectively. Presence of a free product lens can depress the
water table slightly. By taking into account the specific gravity of the free product substance, a
corrected depth to water can be calculated which would theoretically be true if the pure product
lens was absent. Corrected values for depth to water in MW-1, MW-2, and MW-3, and the
measured depth to water for MW-4 were each subtracted from the surveyed elevations of their
respective well, to determine the water table elevation in each well. Water table elevations were
plotted on the site map to generate the Groundwater Contour Map presented in Appendix A.
From this figure it can be seen that the water table is virtually level in the vicinity of the Kingsbury
site. A very slight gradient is evident directed to the north,

C. Groundwater Sampling and Analysis

A groundwater sample was collected from one of the four monitoring wells (MW-4) on
October 29, 1993. Presence of free product precluded groundwater sample collection in MW-1,




MW-2, and MW-3. The groundwater sample from MW-4 was analyzed by EPA Method 602.
Quality control (QC) samples (trip blank, equipment blank, and duplicate sample) were also
collected. Results are summarized in tabular form in Appendix C. Original laboratory data sheets
are also provided. Analyses of the trip blank, equipment blank, and duplicate samples indicate
that adequate Quality Assurance/ Quality Control was maintained throughout sample collection
and analyses.

Relatively low concentrations of ethylbenzene (41.6 ppb) and total xylenes (62.9 ppb) were
detected in MW-4; detected concentrations were well below the respective EPA Maximum
Contaminant Levels for these constituents. :

D. Soil Vapor Survey

The intent of the reconnaissance survey of vapor concentrations in the four onsite monitoring
wells, as originally proposed in the September 17, 1993 Preliminary Work Plan and Cost
Estimate for Subsurface Investigation of Suspected Petroleum Contamination, was to identify
potential areas of elevated petroleum contamination in the unsaturated zone. Since the
monitoring wells were partially screened in the overburden materials at the site, they were
proposed for use as soil vapor extraction points. In addition, two temporary vapor extraction
points were installed on October 12, 1993, to a depth of approximately five feet below grade off
the southwest corner of the Kingsbury Country Store (see Site Map in Appendix A).

A soil vapor survey was conducted using an Hnu™ Model HW-101 Photoionization Detector
(PID) connected to a positive displacement air pump. After allowing the pump to operate for

approximately five minutes, the following measurements of total organic vapors were noted at
each of the monitoring points:

MW-1 240 ppm
MW-2 270  ppm
MW-3 220 ppm
MW-4 11.5 ppm
SVl 0 ppm
Sv2 0 ppm

Total volatile organic concentrations (TVOCs) detected in MW-1, MW-2, and MW-3 were one
order of magnitude higher than TVOCs detected in MW-4. This finding is consistent with the fact
that pure product was encountered in these three wells. No organic vapors above background
concentrations were detected in either soil vapor point. This indicates that contaminants have not
migrated a significant distance from the USTs toward the river.




E. Tank Tightness Test

A tank tightness test using the Tracer TightTM leak detection method was performed in
November 1993. This test involves inoculation of the subject tank with a tracer constituent (a
highly volatile liquid chemical). If the subject tank or associated pipelines are leaking, the tracer
compound will volatilize through the breached tank or pipe and disperse into the surrounding soil,
or into the interstitial space of a double-walled tank, by molecular diffusion. The area
surrounding the tank is tested for the presence of the tracer compound by extracting a sample of
soil vapor from temporary probes installed in the vicinity of the tanks and pipelines. Soil vapor
extraction points are installed in the ground around the tanks and pipelines within two to four
weeks of tank inoculation. A sample of soil vapor is extracted from each point and sent to a
laboratory for analysis. Presence of tracer constituent(s) in one or more of the soil vapor samples
indicates that the integrity of a tank(s) or pipeline has been compromised, and a leak has occurred.
If multiple tanks are to be tested, multiple tracer compounds are utilized, each able to be
individually identified.

Each of the four tanks at Kingsbury General Store was inoculated with an individual tracer
compound on November 3, 1993, by C/P Utility Services Company of Hamden, Connecticut. On
November 12, 1993, temporary vapor extraction points were installed around the tanks and
pipelines and soil vapor samples were extracted and containerized for submission to the analytical
laboratory. None of the tracer constituents were detected in the soil vapor samples, indicating
that the current tanks and lines are structurally intact. This finding suggests that the repairs to the
leaking pipeline discovered in September 1993 were effective.

III. RISK ASSESSMENT

The area surrounding the Kingsbury Country Store was evaluated during the site visit conducted
on October 29, 1993, to identify potentially sensitive receptors in the vicinity of the site. There
are no groundwater supply wells or springs in the immediate vicinity of the Kingsbury General
Store. According to Mr. Bryan Kingsbury, the nearest well is located approximately 0.25 mile
from the store. This well, which supplies water for household use, is approximately 5O feet deep
and is located approximately 100 feet in elevation above the Kingsbury site. As this well is likely
upgradient from the site, the potential for impact of site-related contamination problems on this
well is likely to be minimal.

The water source for Kingsbury General Store is located approximately 1.5 to 2 miles southeast
of the store on the eastern river valley hill slope. Given the distance to this spring and its higher
elevation with respect to the site, potential risk to this drinking water source is likely to be
minimal.

Mad River flows in a northeasterly direction past the site approximately 400 feet northwest of the
Kingsbury General Store. The river sits approximately 20 feet lower than the Kingsbury site. The




river was visually inspected on October 29, 1993 for signs of petroleum contamination such as
iridescent sheens, stained soils, or petroleum odors. Also, the soils along the river bank were
assessed for presence of organic vapors using the PID. No elevated levels of volatile organic
constituents or other signs of petroleum contamination were detected. While petroleum
constituents have apparently not reached the river, there is a potentially significant risk posed to
the river by petroleum releases at the Kingsbury site, given the relatively minimal distance of the
river to the site, and given that the river exists down topographic gradient from the site.
Continued visual and PID monitoring of the river for presence of petroleum constituents would be
prudent.

Buildings present on the site consist of the Kingsbury General Store. This building is constructed
on a concrete slab; no floor drains are present. No organic vapors were detected with the PID
inside the building on October 29, 1993. Due to the absence of petroleum vapors inside the
building and the absence of a basement, there appears to be negligible risk to the Kingsbury
General Store building posed by petroleum releases from the adjacent tank pipelines.

A farm house with barns exists approximately 700 feet southwest of the site. There is
residential building located approximately 500 feet to the northeast of the site. These structures
are a sufficient distance from the site that risk posed by soil or groundwater contamination at the
Kingsbury site is likely to be minimal.

IV. CONCLUSIONS

Based upon the results of the above investigative tasks, Griffin presents the following conclusions:

1) Free phase product is present in three of the four onsite monitoring wells in close vicinity to
the current UST locations.

2) Dissolved petroleum contamination was evident in the remaining onsite well; concentrations
were relatively low and below applicable EPA Maximum Contaminant Levels.

3) Petroleum contamination at the Kingsbury site poses a potential risk to water quality in the
nearby Mad River.

V. RECOMMENDATIONS
Based upon the above conclusions, Griffin recommends the following actions:

1) Groundwater should be sampled quarterly from onsite wells and analyzed by EPA Method
602 for presence of BTEX compounds and MTBE.




2) Onsite wells should continue to be monitored for the presence of free phase product at a
weekly frequency. Where present, free product should be bailed from the wells.

3) Soil vapor points, SV1 and SV2, should be monitored quarterly for presence of organic
vapors to determine if free phase or dissolved phase petroleum constituents are migrating toward

the river.

4) The Mad River adjacent to the site should be monitored quarterly, visually and with a PID,
for presence of petroleum constituents.
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APPENDIX B

Liquid Level Data




Liquid Level Monitoring Data
Kingsbury Country Store
Warren, Vermont

Monitoring Date: October 29, 1993

Top of Specific Corrected| Corrected
Well 1.D. Wwell Casing { Depthto] Depthto| Product Gravity Hydro Depth | Water Table
Depth | Elevation| Product { Water | Thickness | of Product | Equivalent | To Water| Elevation
(ft) (ft (ft) {ft) (ft) {ft {ft) (ft)

MW-1 - 99.77 13.56 13.57 0.005 0.88 0.005 13.57 86.20
MW-2 - 99.80 13.60 13.60 0.003 0.88 0.002 13.60 86.20
MW-3 - 99.97 13.76 13.76 0.003 0.88 0.002 13.76 86.21
MW-4 - 100.00 - 13.78 - - - - 86.22
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Groundwater Quality Summary
Kingsbury Country Store
Warren, Vermont

Sample Date: October 29, 1993

Quality Control Samptes]

Drinking
Trip Duplicate Water
PARAMETER MW-1 MW-2 MW-3 MW-4 Blank {MW-4) Standards
Benzene Not Not Not ND ND ND 50*
Chlorobenzene Sampled | Sampled | Sampled ND ND ND 100 *
1,2-DCB ND ND ND 600 *
1,3-DCB 0.005¢ ! 0.003ft | 00031t ND ND ND 600 **
1,4-DCB Free Free Free ND ND ND 75*
Ethylbenzene Product | Product [ Product 41.6 ND 36.0 700 *
Toluene ' ND ND ND 1,000 *
)_(ylenes _ 62,9 ND 65.2 10,000 *
B5TE

All values reported in ug/L (ppb)
ND - None Detected

* - EPA Maximum Contaminant Level
¥ _ VT Health Advisory Levels




WE N D YN E, INC. Laboratory Services

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

FAX 879-7103

REPORT OF LABORATORY ANALYSIS

CLIENT: Griffin International PROJECT CODE: GIKC1121
PROJECT NAME: Kingsbury’s Country Store REF.#: 53,426 - 53,428
REPORT DATE: November 11, 1993

DATE SAMPLED: October 29, 1993

Enclosed please find the results of the analyses performed for the samples referenced on
the attached chain of custody. Chain of custody indicated samples were preserved with HCL.

All samples were prepared and analyzed by requirements outlined in the referenced
method and within the specified holding times. All instrumentation was calibrated with the
appropriate frequency and verified by the requirements outlined in the referenced method.
Blank contamination was not observed at levels affecting the analytical results.

Analytical method precision and accuracy was monitored by laboratory control standards
which included matrix spike, duplicate and quality control analyses. These standards
were determined to be within established laboratory method acceptance limits.

Individual sample performance was monitored by the addition of surrogate analytes to each

sample. All surrogate recovery data was determined to be within laboratory QA/QC
guidelines unless otherwise noted.

Reviewed byW

Harry B. Locker, Ph.D.
Laboratory Director

enclosures




—ENDYNE, inc

Laboratory Services

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

FAX 879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International

PROJECT NAME: Kingsbury’s Country Store
REPORT DATE: November 11, 1993

DATE SAMPLED: October 29, 1993

DATE RECEIVED: October 29, 1993
ANALYSIS DATE: November 10, 1993

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Detection Limit {ug/L)

[ o N " T ™ Y o Sy W Sy G- §

[
<

PROJECT CODE: GIKC1121
REF.#: 33,426

STATION: Trip Blank

TIME SAMPLED: 6:45
SAMPLER: Peter Murray

Concentration (ug/L.)

ND!
ND
ND
ND
ND
ND
ND
ND
ND

Bromobenzene Surrogaie Recovery: 106%

NUMBER OF UNIDENTIFIED PEAKS FOUND: 0

NOTES:
1 None detected




—ENDYNE, inc

Laboratory Services

32 James Brown Drive
Williston, Varmont 05495
(802) 879-4333
FAX879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International

PROJECT NAME: Kingsbury’s Country Store
REPORT DATE: November 11, 1993

DATE SAMPLED: October 29, 1993

DATE RECEIVED: October 29, 1993
ANALYSIS DATE: November 11, 1993

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Detection Limit (ug/L}!

BRSNS

[~
o

PROJECT CODE: GIKC1121
REF.#: 53,427

STATION: MW-4

TIME SAMPLED: 13:10
SAMPLER: Peter Murray

Concentration (ug/L)

ND?
ND
ND
ND
ND
41.6
ND
62.9
ND

Bromobenzene Surrogate Recovery: 84%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >25

NOTES:

1 Detection limit raised due to high levels of contaminants. Sample run at 50% dilution.

2 None detected




—ENDYNE, inc.

Laboratory Services

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

FAX 879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International

PROJECT NAME: Kingsbury’s Country Store
REPORT DATE: November 11, 1993

DATE SAMPLED: October 29, 1993

DATE RECEIVED: October 29, 1993
ANALYSIS DATE: November 11, 1993

Parameter

Benzene
Chlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene

Xylenes

MTBE

Detection Limit (ug/L)*

BP0 N RN NN

[ ]
=

PROJECT CODE: GIKC1121
REF.#: 53,428

STATION: MW-4 Duplicate
TIME SAMPLED: 13:10
SAMPLER: Peter Murray

Concentration (ug/1)

ND?
ND
ND
ND
ND
36.0
ND
55.2
ND

Bromobenzene Surrogate Recovery: 81%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >25

NOTES:

1 Detection limit raised due to high levels of contaminants. Sample run at 50% dilution.

2 None detected




=ENDYNE, inc.

32 James Brown Drive
Witlistan, Yarmont 05495

{802) B79-4323

CHAIN-OF-CUSTODY RECORD

Project Name: K t
Site Location:

\c?lfolﬂur (ouuT/ Slore

Reporting Address: G FFer [aTeruaT jomnal]

Dorser Lave , WillisTon, VT

Billing Address:

Endyne Project Number:

GIKC 12/

Company: Ay
Contact Name/Phone #:

Sampler Name: i*'
Phone #: 72 ¢

M
? 77‘2’&‘7

' R" Analys:s_.__-_ “Sample R .

Lo A Required | Preservation] 1“5
S3RE| T Tk v Loz, | Her
53R Mw-Yy Ho |V (200 | 2| et Lo | He
53,968| MWH Doplicile Kio | v S0 | 2 oms boz | Heo

fo .
i 7 g
Relinguished by: Signature }f ?[Z;// ’ > %/ (——77’ -

Rmivcdmﬁ__‘é ,ﬁa;gy:_é//,mf/

‘/-'/OM

Date/Time /O Ié

Relinguished by: Signature

~

Received by: Signature

Date/Time

Requested Analyses

1 pH [ TKN 11 Total Sokds 16 Metls (Specify) 21 EPA 624 26 EPA 8270 B/N or Acid
2 Chloride 1 Total P 12 TSS 17 Coliform (Specify) 2 EPA 625 BN or A 21 EPA §310/8020

3 Ammonia N 3 Total Diss. P 13 TDS i8 CoD IF 23 EPA 418.1 28 EPA 8080 Pest/PCB

4 Niuie N 9 BOD, 14 Turbidity 19 BTEX 24 EPA 608 Pest/PCB

5 Nitrate N 10 Alkalinity 15 Conductivity 20 EPA 601/602 [I 25 EPA 8240
29 TCLP {Specify: volatiles, semi-valatiles, metals, pesticides, herbicides}

30 Other (Specify):
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