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[. INTRODUCTION

On April 14, 1994, two gasoline underground storage tanks (USTs) were removed from the
Barnard General Store property. During the removal, concentrations of up to 200 ppm of volatile
organic compounds (VOCs) were detected in the soils beneath the tanks, and concentrations of
400 ppm were detected under the pump island. Based on the detection of VOCs during this tank
pull, the VTDEC has requested further investigation to determine the degree and extent of
subsurface contamination at this site.

Green Mountain Propane Gas Company retained the services of Griffin International to perform a

site assessment and prepare a report of findings. This report addresses the state's site assessment
request, and provides conclusions and recommendations for the site.

1I. SITE DESCRIPTION

The Barnard General Store is located on Route 12, at the crossroads in the Village of Barnard.
The building houses the store and a residence and stands alone at the corner. The overflow
spillway to Silver Lake is approximately 120 feet north of the property and flows under the road
through several corrugated metal pipes and into a rip-rap lined outfall. The store has an on site
septic system and supply well, both located on the east side of the building., Other supply wells
are known to exist in the area, including the post office( located over 200 feet east) and several
residences located at least 200 feet away. However, these residence supply wells are either
upgradient of the site, or across the spillway.

Geologic maps indicate a glacial till overburden with underlying Dolomite bedrock.

III. INVESTIGATIVE PROCEDURES

A. Monitoring Well Installation

On June 27, 1994 three monitoring wells were installed at this site by Green Mountain Boring
Company, under the direct supervision of a Griffin Engineer. The wells were installed using a
truck mounted, 4.25" inside diameter hollow stem auger drill rig. Undisturbed soil samples were
collected at five foot depth intervals with a split spoon sampler to identify the soil types, depth to
groundwater, and for screening with a photo-ionization device (PID) to determine if the soils
contain VOCs, The results of the drilling operations are documented on the boring logs in
Appendix B. Soils encountered during the drilling operation were predominantly silt, with some
minor gravel and clay.

The locations of the three monitoring wells are shown on the Site Map in Appendix A. The wells
are constructed of two inch diameter 0.01" slot PVC well screen and casing. The annulus
between the borehole wall and the screened section contains a silica sand pack to filter fine
sediments from the groundwater entering the well. The annulus is also sealed at the top with




bentonite to prevent surface water from infiltrating the well. The wells have flush mounted steel
access covers. The well logs show construction details, PID readings, soil types and water table
elevations for each well.

Monitoring well #1 (MW1) is located on the north side of the property, next to the road. It was
reported that there were UST(s) and a pump istand in this vicinity many years ago. The concrete
pump island is still exists. This is in the presumed downgradient direction from the former USTs.
The soils in this hole consisted of dry gray and black silt, with some clay and silt. Elevated
concentrations of VOCs up to 40 parts per million (ppm) were detected in auger cuttings from
within the first two feet of boring. The split spoon sample collected from five to seven feet below
grade contained a VOC concentration of 10 ppm. The sample collected from ten to twelve feet
below grade contained 2.5 ppm of VOCs when screened with the PID. The auger reached refusal
at thirteen feet, which is most likely the bedrock. The water table was detected at 10 feet below
grade, however, after the well was installed the water rose up to three feet in a short time.

Monitoring well #2 (MW2) is located on the west side of the site, between the former USTs and
pump island. The first boring attempt hit refusal at five feet. A second attempt was made about
five feet east of the first. The soils in this borehole consisted mainly of sand with some silt, PID
screenings of soils collected from five to seven feet in this borehole detected VOC concentrations
of 9 ppm to 23 ppm. The auger met refusal at eight feet below grade. Groundwater was
encountered at five feet below grade, but after the well was installed the water rose up to three
feet below grade.

Monitoring well #3 (MW3) was placed at the southern edge of the former tank pit in order to
define the extent of contamination in the presumed upgradient direction. Silty sand was
encountered in this borehole. PID screening of auger cuttings from within the first two feet of
boring detected a VOC concentration of 22 ppm. PID readings of the soil sample collected from
five to seven feet indicated VOC concentrations of 0.4 ppm. The soil sample collected from 9.5
feet to 11.5 feet did not contain detectable concentrations of VOCs. The water table was detected
at five feet below the ground surface, and rose to two feet below the surface after the well was
installed.

B. Groundwater Sampling and Analysis

On June 27, 1994 a water sample was collected from the supply well for the store. This sample
was analyzed by EPA Method 602, which tests for benzene, toluene, ethylbenzene, xylene and
methyl tertiary butyl ether (BTEX and MTBE). The laboratory analysis of this sample did not

- detect any BTEX or MTBE compounds.

On July 6, 1994 ground water samples were collected from the three on site monitoring wells. All
samples were collected per Griffin sampling protocols and analyzed according to EPA Method
602. The laboratory analysis of these groundwater samples detected elevated concentrations of
BTEX and MTBE in MW1 and MW2. The analysis of groundwater from MW3 did not indicate
the presence of any BTEX or MTBE. The sample collected from monitoring well MW?2
contained 39.7 ppb (parts per billion) of benzene, which is above the Vermont Groundwater




Enforcement Standard of § ppb for that compound. MW2 also contained low concentrations of
ethylbenzene, toluene, and xylene, below the current Vermont Groundwater Enforcement
Standards (VTGES). The analysis of groundwater collected from MW1 detected 338 ppb
benzene, 1,450 ppb of toluene, and 1,610 ppb of MTBE, all above the respective VTGES
concentrations of 5 ppb, 1000 ppb and 40 ppb for these compounds. The analytical laboratory
results are included in Appendix C.

The analysis of the equipment blank, trip blank and duplicate samples indicate that proper QA/QC
was maintained during collection, transportation and analysis of the water samples.

C. Groundwater Flow Direction and Gradient

Before sampling on July 6, 1994 the depth to groundwater was measured in each well. The
measurements are based on an assumed benchmark of 100 feet taken at the top of MW3. The
water level data is shown on the Groundwater Contour Map in Appendix A. Groundwater
appears to be flowing to the west, toward the outlet for Silver Lake, at a calculated hydraulic
gradient of 9%.

IV. RECEPTOR SURVEY

Griffin conducted a visual survey of the area to locate and identify any potential receptors of
subsurface contamination. Potential receptors include the Barnard Store basement and supply
well, storm water catch basins, and Silver Lake and its outlet. The catch basins appear to
discharge into the ravine where the Silver Lake spillway discharges. Some supply wells are also
located several hundred feet away from the site.

V. RISK ASSESSMENT

The store and its supply well are both located upgradient of the former USTs. The ambient air in
the basement was screened with a PID and no elevated concentrations of VOC vapors were
detected. The store's water supply well was sampled and analyzed and no dissolved VOCs were
detected in this sample. Therefore, the store and it's supply well do not appear to be at risk of
impact from the subsurface contamination.

The other supply wells in the area are located several hundred feet away, upgradient, or across a
drainage divide and therefore are not likely at a high risk of impact from this site.

On June 27, 1994 no signs of petroleum contamination were observed in the lake. No water was
observed flowing over the spillway, but some rainwater was exiting the storm drain pipes into the
ravine. Groundwater at this site flows directly toward the ravine, which could impact this area.
However, it is unlikely that the contamination poses an immediate threat to human health and
safety or to the environment.




VI. CONCLUSIONS

Based on the investigations and analytical laboratory results, Griffin has reached the following
conclusions:

1) Subsurface contamination was detected at this site during a routine UST removal. VOC
concentrations of up to 400 ppm were detected in the soils surrounding the tanks. The existing
tanks were fairly new (installed in 1986), and no leaks were observed. The probable source of
contamination is the old tanks or piping that were in service sometime prior to 1986. The amount
and duration of the release is unknown.

2) The release(s) has resulted in adsorbed contamination near the former pump island and USTs.
Dissolved phase contamination also exists across the site.

3) Soil samples collected from three soil borings contained elevated levels of VOCs when
screened with a PID, A maximum concentration of 40 ppm of VOCs was detected near the
surface of MW 1, which is located downgradient of the former pump island and USTs. This is
also in the vicinity of the reported original USTs. Groundwater samples collected from the two
downgradient monitoring wells contained elevated levels of BTEX and MTBE above the
Vermont Groundwater Enforcement Standards. The higher concentrations were also detected in
MWI.

4) The groundwater table elevation is within three feet of the ground surface and flows to the
west.

5) The probable source of the existing contamination was removed in 1986, and no other sources
presently exist at this site.

6) Residual contamination has not been found to have impacted any of the identified potential
sensitive receptors. Risk of future impact to these receptors is minimal.

7) Over time, the contamination concentrations will be reduced by the natural processes of
dilution, dispersion and biodegradation.

VIIL. RECOMMENDATIONS

The residual contamination that remains does not pose an immediate threat to the environment or
the public and will be reduced to non-detectable levels by the natural processes of volatilization
and biodegradation. However, twice a year for one year, groundwater samples should be
collected from the three monitoring wells and on site supply well, and analyzed to document the
expected reduction of contamination in the subsurface. Once this expected downward trend in
VOC concentrations is documented, the site should be considered for closure.
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i —E N D YN E, INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05485
(B02) 879-4333

FAX 879-7103

REPORT OF LABORATORY ANALYSIS

CLIENT: Griffin International PROJECT CODE: GIBG1156
PROJECT NAME: Barnard Store REF.#: 61,324
REPORT DATE: July 8, 1994
DATE SAMPLED: June 27, 1994

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 by, ‘é/

Harry B. Locker, Ph.D.
Laboratory Director

enclosures




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

FAX 879-7103

gLLi s "“_E N D YN E, INC. Laboratory Services

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International PROJECT CODE: GIBG1156
PROJECT NAME: Barnard Store REF.#: 61,324

REPORT DATE: July 8, 1994 STATION: Supply Well
DATE SAMPLED: June 27, 1994 TIME SAMPLED: 1:15
DATE RECEIVED: June 29, 1994 SAMPLER: P. Hack

ANALYSIS DATE: July 7, 1994

Parameter Detection Limit (ug/L) Concentration (ug/I.)
Benzene 1 ND?
Chlorobenzene 1 ND
1,2-Dichlorobenzene 1 ND
1,3-Dichlorobenzene 1 ND
1,4-Dichlorobenzene 1 ND
Ethylbenzene 1 ND
Toluene 1 ND
Xylenes 1 ND
MTBE 10 ND

Bromobenzene Surrogate Recovery: 106%
NUMBER OF UNIDENTIFIED PEAKS FOUND: 0

NOTES:
1 None detected
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32 James Brown Drive
Williston, Vermant 05495

CHAIN-OF-CUSTODY RECORD
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gj' b _E N D YN E, INC. Laboratory Services

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

FAX 879-7103

REPORT OF LABORATORY ANAILYSIS

CLIENT: Griffin International PROJECT CODE: GIBG1038
PROJECT NAME: Barnard Gen’l Store REF.#: 61,575 - 61,580
REPORT DATE: July 14, 1994

DATE SAMPLED: July 6, 1994

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 by, ;

Harry B. Locker, Ph.D.
Laboratory Director

enclosures
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il —ENDYNE, INC.

LABORATORY REPORT

Laboratory Services

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

FAX 879-7103

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International
PROJECT NAME: Barnard Gen’l Store
REPORT DATE: July 14, 1994

DATE SAMPLED: July 6, 1994

DATE RECEIVED: July 7, 1994

ANALYSIS DATE: July 13, 1994

Parameter

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

Xylenes

MTBE

- Detection Limit (ug/L)!

10
10
10
10
10
10
10
10
100

Bromobenzene Surrogate Recovery: 111%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:

PROJECT CODE: GIBG1038
REF.#: 61,576

STATION: MW1

TIME SAMPLED: 10:15
SAMPLER: Becca Schuyler

Concentration (ug/L)

338,
ND?
ND
ND
ND
309,
1,450.
3,750.
1,610.

1 Detection limit raised due to high levels of contaminants. Sample run at 10% dilution.

2 None detected

L L
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Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333
FAX873-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International
PROJECT NAME: Barnard Gen’l Store
REPORT DATE: July 14, 1994

DATE SAMPLED: July 6, 1994

DATE RECEIVED: July 7, 1994
ANALYSIS DATE: July 13, 1994

Parameter

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

Xylenes

MTBE

Detection Limit (u 1
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PROJECT CODE: GIBG1G38
REF.#: 61,577

STATION: MW2

TIME SAMPLED: 10:30
SAMPLER: Becca Schuyler

Concentration {(ug/L.)

39.7
ND?
ND
ND
ND
91.1
18.8
458,
ND

Bromobenzene Surrogate Recovery: 110%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:

1 Detection limit raised due to high levels of contaminants. Sample run at 20% dilution.

2 None detected



—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: Barnard Gen’l Store
REPORT DATE: July 14, 1994

DATE SAMPLED: July 6, 1994

DATE RECEIVED: July 7, 1994
ANALYSIS DATE: July 13, 1994

Parameter

Benzene
Chiorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Ethylbenzene
Toluene .

Xylenes

MTBE

Detection Limit (ug/L)
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PROJECT CODE: GIBG1038
REF.#: 61,578

STATION: MW3

TIME SAMPLED: 10:50
SAMPLER: Becca Schuyler

Concentration {u

ND!
ND
ND
ND
ND
ND
ND
ND
ND

Bromobenzene Surrogate Recovery: 95%

NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:
1 None detected




i1 —ENDYNE, inc.

Laboratory Services

32 James Brown Drive
Williston, Vermont 05485
(802) 878-4333

FAX 879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International
PROJECT NAME: Barnard Gen’l Store
REPORT DATE: July 14, 1994

DATE SAMPLED: July 6, 1994

DATE RECEIVED: hily7, 1994
ANALYSIS DATE: July 12, 1994

Parameter

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

Xylenes

MTBE

Detection Limit (ug/l.)

bk ek pamk ik ek ek ped e
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PROJECT CODE: GIBG1038
REF.#: 61,575

STATION: Trip Blank

TIME SAMPLED: 8:10
SAMPLER: Becca Schuyler

Concentration {ug/L)

ND1
ND
ND
ND
ND
ND
ND
ND
ND

Bromobenzene Surrogate Recovery: 92%

NUMBER OF UNIDENTIFIED PEAKS FOUND: 0

NOTES:
1 None detected
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é.u',. | —ENDYNE, inc

LABORATORY REPORT

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495

(802) 879-4333
FAX 878-7103

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International

PROJECT NAME: Barnard Gen’] Store REF.#: 61,579

REPORT DATE: July 14, 1994
DATE SAMPLED: July 6, 1994
DATE RECEIVED: July 7, 1994
ANALYSIS DATE: July 13, 1994

Parameter Detection Limit (ug/l)
Benzene 1
Chlorobenzene 1
1,2-Dichlorobenzene 1
1,3-Dichlorobenzene 1
1,4-Dichlorobenzene 1
Ethylbenzene 1

Toluene . 1

Xylenes 1

MTBE 10

Bromobenzene Surrogate Recovery: 96%

Concentration (ug/L)

PROJECT CODE: GIBG1038

STATION: Duplicate of MW3
TIME SAMPLED: 10:50
SAMPLER: Becca Schuyler

NUMBER OF UNIDENTIFIED PEAKS FOUND: >10

NOTES:
1 None detected

ND?
ND
ND
ND
ND
ND
ND
ND
ND
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L. ] —ENDYNE, inc

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495

(B0O2) 879-4333
FAX879-7103

LABORATORY REPORT

EPA METHOD 602--PURGEABLE AROMATICS

CLIENT: Griffin International
PROJECT NAME: Barnard Gen’l Store
REPORT DATE: July 14, 1994

DATE SAMPLED: July 6, 1994

DATE RECEIVED: July 7, 1994
ANALYSIS DATE: July 12, 1994

Parameter

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

Xylenes

MTBE

Detection Limit (ug/L)
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PROJECT CODE: GIBG1038
REF.#: 61,580

STATION: Equipment Blank
TIME SAMPLED: 10:55
SAMPLER: Becca Schuyler

Concentration (ug/L)

ND?
ND
ND
ND
ND
ND
ND
ND
ND

Bromobenzene Surrogate Recovery: 92%

NUMBER OF UNIDENTIFIED PEAKS FOUND: 0

NOTES:
1 None detected
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32 James Brown Drive

Wiltislen, Vermont 05485 CIIAIN'() F"CUST()DY RECORD

(B02) 878-4233

SAE03Y
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- . P - it ¥ : + -
Project Name: Bf.\r Anatd Genecal Store Reporting Address: - - ( Billing Address: . oo
Site Location: {3, - “"‘”3-: VT (v \{ b by oot '
Endyne Project Number: / Company: Sampler Name: VFazc t ~ e ,-' o
!’3 (/3 / () Contact Namc/Phone #: Phone #: Aty YRR ‘
i - et G C A Sam :
: Sample Containers o
Lab # Sample Localion Matrix R O Dete/Time Field Results/Remarks AMI-”"' Sample Rush
: A M |4 2 N elSi Required | Preservation )
h P T4~ }’C/ o, | TypelSize
Y/ L : ' - : .
(j?,/ 2 f) T¢ e \5\(\'{1 i’( H; O R ' l O W L}O.‘n 2. Yoo '\_) R
7 . 1 — ’
@/ 57 | MW [0S | ,!
S e ' 1 !
f S | Mw R (030 | :
— T ! :
o/ S | MwW.3 1050 ,
o 57{/ DU{JLCO\\Q OF M 3 10,50 )
4 o) i v ;
/i) 550 1 Eavipment Blanks VoL O\SS |V (L 1. P
N ’ L 1
- ,-
Relinguished by: Signalure / M Received by: Signatire ) Daze/Ty
[ L8 o j cceived by: Sig s d »( 2. e < ate/Time / 7 Sr, SO et
Relinguished by: Signature Received by: Signature [atefTime
Requested Analyses
1 pH ﬂ & TKEN 11 Tetal Solids i6 Mczals (Specify) 21 EPA 624 26 EPA 8270 BAN or Acid
2 Chleride 7 Towal P 12 T58 17 Coliform (Specify} 22 EPA 625 BN ar A 27 EPA R010/8020
3 Ammonia N B Total Diss, P 13 TDS 18 con i 23 EPA 4181 28 EPA 8080 Pest/PCB
4 Nitrite N 4 BOD, 14 Turbidity 19 BIEX 24 EPA 608 Pest/PCR
5 Witrate N H Alkalinity 15 Conductivity 20 EPA 601602 25 EPA 8240
28 TCLP (Specify: volatiles, semi-valatiles, metals, pesticides, herbicides)
Kl#] Onher (Specify):
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=ENDYNE we

-+ - Williston, Varmont 05495
.. - (802) 879-4333

CHAIN-OF-CUSTODY RECORD

09927

Projec; Name: Bar nacd o ne cod Stor <
Site Location: @Boyc oy d, VT

Reporting Address: C . {( A
- .

Billing Address: G"l" (_( A
. '

§ |:En’dyne Project Number:

Company:
Contact Name/Phone #: ;

Sampler Name: Veccew Sch vy le .
Phone # JFos - AR R e

T‘\'-r’) E)‘f\.nl".

M "\N' ) o l§

MW 2 1030

Mw 3 [6:50 ,
Du‘p‘wc\\@ ol M 3 1040 /‘ >
Eﬁf_ul;’)ms:n’r Blanix % R 0SS |V | 4 \

rirnter

Date/Time ,7 /-'i? Sris

Received by: Signature - -‘}4”? { } p /?1’7(;/ ¢ 10 7O G/V_,_______;,
Relinguished by: Signature 7 Received by: Signatre 4 Date/Time -
Requested Analyses .
TR Tt | Toat olies 16 | Meals (Specify 21 | Epacos 2% | EeAG0BNorAdd  ©|
Total P 12 Ts8 - 17 Coliforn (Specify) 22 EPA 625BfNor A 27 EPA 80108020 -
Total Diss. P 13 TDS 18 CCh 23 EPA 418 : 28 EPA 3080 Pest/PCB
. Nitrite N BOD, 14 Turbidity 19 BTEX 24 EPA 608 Pest/PCB
. Nitrate N : ) 19 Alkalinity 15 Conductivily 20 EPA 601/602 25 EPA 3240
'| : TCLP (Specify: volatiles, semi-volatiles, metals, pesticides, herbicides)




