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I. INTRODUCTION

This report summarizes the initial investigation of subsurface petroleum contamination at the
Lake Hortonia Country Store (LHCS) located on Route 144 in Orwell, VT (see Site Location
Map in Appendix A). This investigation was conducted by Griffin International, Inc. (Griffin)
for Mr. Jody Gale of the LHCS. : :

Investigative efforts at the site were conducted due to the detection of subsurface petroleum
contamination during the removal of two 2,000-gallon gasoline underground storage tanks
(USTs, UST#1 and UST#2) on April 5, 1999, These two USTs were to be replaced by one
2,000-gallon gasoline double-walled UST. One 550-gallon gasoline UST (UST#3) was also
removed on this date on another portion of the site. This investigation was conducted to define
the extent and degree of residual petroleum contarination remaining in the subsurface at the site
in the vicinity of USTs #1 and #2. No investigative efforts are being conducted in the vicinity of
UST #3. '

The investigation consisted of the following tasks:
1. Groundwater sample collection from the existing monitoring wells
to characterize the degree of groundwater contamination in the former
source area. _
3. Determination of groundwater flow direction and gradient.
4. A survey of potential sensitive receptors in the vicinity of the LHCS.
5. Preparation of a summary report (this document).

The Vermont Department of Environmental Conservation (VTDEC) requested that this work be
completed in a letter to Mr. Gale from Mr. Chuck Schwer of the VIDEC, dated May 18, 1999.
All work at the site was conducted in accordance with Griffin’s May 25, 1999 Work Plan and
Cost Estimate. Approval to proceed with this plan was given by Mr. Gerold Noyes of the
VTDEC in a June 11, 1999 letter to Mr, Gale.

II.  BACKGROUND

A. Site Description

The subject property is located along Route 144 in Orwell, Vermont. The site is approximately
27 acres in size and is located within a residential portion of town. The LHCS property consists
of one retail store building, which is situated on a concrete slab foundation. The remainder of the
site is occupied by unpaved driveway/parking areas, one gasoline pump island for motor
vehicles, one gasoline pump for motorboats (locaied on the southern portion of the site), and

grassy areas.
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General topography across the site slopes to the south, towards Lake Hortonia. The subject site
is located at approximately 450 feet above sea level. Based on field observations and a review of
the United States Geological Survey (USGS) Sudbury and Bomoseen, VT topographic maps and
- topographic ficld observations, groundwater beneath the site is inferred to flow to the south,
towards Lake Hortonia and its associated dam and spillway. The Lake Hortonia dam spillway is
locared adjacent to the southwestern portion of the site. The spillway drains into an unnamed
stream which flows in a westerly direction. :

The LHCS is abutted to the north by Route 144, across which are residential properties. To the
east, the site is abutted by residential properties. The site is abutted to the south by Lake
Hortonia, and to the southwest by the Lake Hortonia Dam. To the west, the site is abutted by
resicential properties. According to Mr. Gale, the LHCS and properties in the vicinity are
serviced by private water supply wells.

Three groundwater monitoring wells currently exist at the subject site. These monitoring wells
were installed in May 1989 for UST monitoring by Green Mountain Boring Company, Inc. of
Barre, VT. Based on a review of the well logs, subsurface materials encountered consisted of
silts and fine sands. The boring logs can be found in Appendix B.

B. Background Information

UST #1 and UST #2

On April 5, 1999, Griffin inspected the removal of two 2,000-gallon single-walled steel gasoline
USTs. These USTs were used to store gasoline for retail sale to motor vehicles. The USTs were
observed to be in good condition with no holes or seeps identified. These USTs were replaced
with one new 2,000-gallon double-walled gasoline UST. The newly installed 2,000-gallon UST
is located on the eastern portion of the site.

Volatile organic compound (VOC) concentrations, measured with an HNu™ photoicnization
detector (PID) equipped with a 10.2 eV bulb, ranged from 160 parts per million (ppm) to 200
ppm in soils.

Soils in the excavation consisted of coarse to fine gravel and some silt from grade to a depth of
approximately 8 feet below surface grade (bsg). Some large cobbles were also observed in the
excavation. Groundwater was encountered at approximately 8 feet bsg in this excavation. No
sheens were observed on the groundwater in the tank pit. Bedrock was not encountered in the
excavation. All excavated soils were backfilled,

UST #3

Griff i.n also supervised the removal and penhanent closure of one 550-gatlon single-walled steel
gasoline UST on April 5, 1999. This UST was formerly used to store gasoline for sale to water
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craft on Lake Hortonia. Visual inspection of the UST found it to be in good condition, with
some rust and pitting.

VOC concentrations in soils, as measured with a PID, ranged from O ppm to 10 ppm. Screcned
samples from the bottom of the excavation were non-detect for VOCs. Soils encountered in this
excavation were similar to those encountered in the excavation for USTs #1 and #2.
Groundwater was encountered at approximately 6 feet bsg in the excavation for UST#3. No
sheens were observed on the groundwater., Bedrock was not encountered in the excavation.

C. Site Geology

According to the Surficial Geologic Map of Vermont (Doll, 1970) surficial materials at the
subject site are mapped as glacial till and well-sorted sand. According to the Bedrock Geological
Map of Vermont (Doll, 1961), the subject property is underlain by the Middle Ordovician
Hortonville Formation, which is characterized by black, carbonaceous and pyritic shale and
phyllite (locally sandy).

IIL INVESTIGAT_IVE PROCEDURES

A. Determination of Groundwater Elevations, Flow Direction, and Gradient

The existing monitoring well locations and elevations, along with other site features, were
surveyed on July 29, 1999 for inclusion on the Site Map (Appendix A). The top of PVC casing
in MW-2 was assigned an arbitrary elevation of 100.00 feet. Measured depths to water ranged
from 6.95 feet below top of ¢asing (btoc) (MW-1) to 7.80 feet btoc (MW-2). Liquid level
measurement data can be found in Appendix C. Free-phase petroleum product was not observed
on groundwater during the well gauging and sampling event; however, a slight oily sheen was
observed on groundwater from monitoring well MW-3. Based on the construction of the wells as
indicated by the well logs, the water table was encountered within the screened portion of the

well.

"Based on groundwater level measurements, groundwater at the site was determined to flow in a
south-southwesterly direction. This groundwater flow direction is consistent with that inferred
by topographic map review and field observations. A Groundwater Contour Map can be found in
Appendix A. :
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B. Groundwater Sample Collection and Analysis

On July 29, 1999 groundwater samples were collected from the three monitoring wells and
submitted to Endyne, Inc. of Williston, Vermont. The samples were collected according to
Grirfin's groundwater sampling protocol, which complies with industry and state standards. The
samples were analyzed for VOCs by EPA Method 8021B. In accordance with VIDEC protocols
and for quality assurance/quality control (QA/QC) purposes, a duplicate sample (MW-2) and a
trip blank were also collected and analyzed for VOCs by EPA Method 8021B.

VOCs were reported as detected in groundwater from each of the sampled monitoring wells.
Benzene, 1,3,5-Trimethylbenzene (TMB), 1,2,4-TMB, and naphthalene were detected in the
groundwater from monitoring wells MW-1 and MW-2 at concentrations which exceed the
applicable Vermont Groundwater Enforcement Standards (VGESs). In addition, toluene was
detected above its applicable VGES in the groundwater sample collected from monitoring well
MW-2. Each of the VOCs detected in the groundwater sample from monitoring well MW-3
excueded its applicable VGES.

~ Results from the analyses of the trip blank sample indicate that adequate QA/QC measures were
maiatained during sample collection and analysis. Groundwater analytical data are tabulated in
Appendix D. The groundwater analytical laboratory report is included in Appendix E.

C. Visual Inspection of Lake Hortonia Shore

On July 29, 1999, Griffin inspected the beach and shoreline of the portion of Lake Hortonia,
which abuts the subject site to the south. No visual or olfactory signs of petroleum impact to the
lake surface or to the beach were observed by Griffin during the inspection.

D. Sensitive Receptor Risk Assessment

A visual survey of the area surrounding the LHCS was conducted in April 1999 in conjunction
with the UST removal activities. Based on these observations, an estimation of the potential risk
to identified receptors was made based on proximity to the source areas, groundwater flow
dire:tion, and contaminant concentration levels in subsurface soils and groundwater.

Watzr Supplies

The subject site is serviced by one private bedrock water supply well, which is located
approximately 300 feet southeast and topographically cross-gradient of former USTs #1 and #2.
According to Mr. Gale, the on-site supply well is used only to furnish water to appliances and
this water is not used for human consumption. Based on a visual inspection of the site and
conversations with Mr. Gale, there are believed to be approximately 10 private water supply
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wells within a one-half mile radius of the site. Mr. Gale indicated that most residences obtain
their water from Lake Hortonia. If there are any drilled groundwater supply wells located
downgradient of the site (southwest), these wells may be at risk from dissolved petroleum
impacts. :

Buildings in the Vicinity

A retail store/gasoline station is located on the subject property. This building is situated on a
concrete slab foundation. Since this building does not contain a basement, there is likely to be
little risk of petroleum vapor migration posed to the site building by the former USTs.
Residences in the vicinity of the subject site (located to the north, east, and west) are inferred to
contain basements.

Surface Water

Lake Hortonia abuts the site to the south. The Lake Hortonia dam spillway is also located
adjacent to the southwestern portion of the site. The spillway drains into an unnamed stream,
which flows in a westerly direction. Given the proximity of the site to these surface water
bodies, Lake Hortonia and the unnamed stream may be at risk of petroleum impacts from the
subject site. :

Utility Corridors

Groundwater at the site is located at approximately six to seven feet below grade, below the
elevation where underground utilities are typically found. There are no known underground
utilities in the downgradient vicinity of the source area, and therefore the potential for dissolved
contaminant migration through utility corridors is considered minimal.

IV. CONCLUSIONS

Based on the initial site investigation at the LHCS property, the following conclusions are
‘offered: - :

1. Two 2,000-gallon gasoline USTs (USTs #1 and #2) and one 550-gallon gasoline UST were
removed from the site in April 1999. Petroleum impacts were detected in soils in the
excavation for USTs #1 and #2. No significant petroleum impacts were detected in the
excavation for UST #3. All soils were backfilled into the excavations,

2. Three groundwater monitoring wells are currently present at the site. Groundwater was
measured between 6.95 feet btoc to 7.80 feet btoc in the on-site monitoring wells on July 29,
1999. Groundwater was detetmined to flow in a south-southwesierly direction across the
site, towards Lake Hortonia and the dam spillway. Free phase product was not observed on
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V.

groundwater during the monitoring well sampling; however an oily sheen was observed on
groundwater from monitoring well MW-3,

Select VOCs were reported as detected above the applicable VGESs in groundwater from
zach of the three on-site monitoring wells.

No visual or olfactory signs of petroleum impact were observed on the Lake Hortonia
shoreline and beach on the day of the monitoring event.

Based on field observations and analytical results, residual petroleum impacts are present in
soil and groundwater in the vicinity of the former 2,000-gallon gasoline USTs. There are
currently no other known receptors affected by subsurface petroleum contamination at the
site. The subject site and surrounding properties are serviced by private water supply wells or
receive their water from Lake Hortonia. The site building is situated on a concrete slab
foundation, however residences located to the north (upgradient), east (cross-gradient), and
west (down to cross-gradient), are inferred to contain basements.

With the apparent source removed (i.e., the former USTs), and barring the identification of an
additional or alternate source, it is expected that, over time, the natural processes of dilution, -
dispersion, and biodegradation will reduce dissolved contaminant concentrations present in
groundwater and adsorbed contamination in soils at the LHCS.

RECOMMENDATIONS

Based on the results of this site investigation, Griffin recommends the following:

1.

Yoy

2.

4.

Since petroleum compounds are present in the groundwater at levels above the applicable
groyndwater standards, Griffin recommends that groundwater sampling be conducted on a
¢ emij-annual basis in order to assess groundwater fluctuations. The three on-site monitoring
Wells should be sampled and analyzed for petroleum related compounds via EPA Method
8021B in January 2000.
7266

The on-site private water supply well and any cross- to downgradient water supply wells
should be sampled and analyzed for VOCs by EPA Method 8021B)during the next sampling
round. Griffin also recommends the preparation of 2 ea-Thap which identifies private
water supply wells in the site vicinity.

The beach and shoreline of Lake Hortonia adjacent to the subject site should continue to be
inspected for indications of petroleum contamination.

The basement (if present) in the residence located to the west and topographically cross- to

downgradient of the subject site should be screened with a PID for the presence of VOCs
during the next sampling round.



Initial Site Investigation Report ' Griffin Project No. 69941552
Lake Hortonia Country Store, Orwell, VT VTDEC Site No. 99-2605

5. In order to further define the downgradient dcgrée and extent of dissolved petroleum

migration, Griffin recommends the installation of one additional monitoring well in
association with the subject site.
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140 1b. Wt. x 30" fall an 2" 0. D, Sarnpler SUMMARY -
Sample Type . Proporkons Used Cohesionless Density Cohesive Consistency | Earth 80 ringlC
D=Ory C=Cored W=—Washed trace Bto 10% 0-10  loose 0.4  Soft 30 + Hard | Rock Coring ..
UP = Undisturbed Piston ’ little 18 to 20% 10-30 Med. Dense 4.8 M/SHFF Samples O
TP =Test Pu A=Auger V=Vane Test | some 210 35% 30-50 Dense 815  Suiff M=
TFY I bmrd e b bomed The s, ald - o + Very Dense 15.30 V.5tiff rHOLE NC.




APPENDIX C

LIQUID LEVEL MEASUREMENT DATA




Liquid Level Monitoring Data
Lake Hortonia Country Store
Orwell/Lake Hortonia, VT
VIDEC Site No. 99-2605

Monitoring Date: 7/29/99

Top Specific Correcteq Corrected

Well 1.D.Jof Casing| Depth To |Depth Toj Product Gravity Hydro Depth | Water Table

Elevation| Product Wc:l’re_ar ThicknessjOf Product Equivalent|To Water Elgvaﬁon '
MW-1 100.81 - 6.95 - - . - 6.95 93.86
MW-2 | 100.00 - 7.80 - - - 7.80 92.20
MW-3 99.61 - 7.68 - - - 7.68 21.93




APPENDIX D

GROUNDWATER QUALITY DATA




] ) ) } } 1 1 }
Groundwater Quality Summary
Lake Hortonla Country Store
Orwell, VT
VTDEC Site No. 99-2605
Sampled 7/29/99

|raRAMETER MW-1 Mw-2 MwW-3 VGES
Senzena i sesl s R e BEE 4 5
|Toluans 368, [4EN 3 0t a5 18,700:11000
I_Ethylbenzene 37.8 380. )1 se00H700
Xylanes 833. 2,290. |EIRs 10003 10000
MTBE ND < 200 ND < 500 [EEHEE e Biaahi]40
Total BTEX + MTBE 5,248, 44,240.]-
1,3,5-Trimethylbenzens  Jif % L2pal Wnosaila
1,2,4-Trimethylbenzene : AT 05
Maphthalene ; JE5 gt 2 472420
Total VOCs - 48,281)-

ANALYSIS: EPA Method BO21B
VGES = Vermont Groundwater Enforcement Standard {(November 1997)

ND <t = not detected less than detection limit
Bold indicates a detection. Shaded areas indicate concentrations which are equal to or exceed the applicable VGES.

Al Values Reportad in ugilL (ppb}

7316.8




APPENDIX E

GROUNDWATER LABORATORY ANALYTICAL REPORT




‘i e I E N D YN E, INC. Léboratory Services

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

FAX 879-7103

REPORT OF LABOQRATORY ANALYSIS

CLIENT: Griffin International ' ORDER ID: 3360
PROJECT NAME: Lake Hortonia Store/#6994155 REF.#: 141,849 - 141,853
REPORT DATE: August 10, 1999 _ :
DATE SAMPLED: July 29, 1999

Enclosed please find the results of the analyses performed for the samples referenced on
the attached chain of custody. Chain of custody indicated sample preservation with HCI.

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




1 —=ENDYNE, inc

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495

(802) 879-4333
FAX879-7103

EPA METHOD 8021B--PURGEABLE AROMATICS

CLIENT: Griffin International

PROJECTNAME: Lake Hortonia Store/#69941552

CLIENT PROQJ. #: 69941552

DATE RECEIVED: July 30, 1999
REPORT DATE: August 10, 1999

ORDER ID: 3360

Ref. #: 141,849 141,850 141,851 141,852 141,853
Site: MW1 MW 2 MW 3 Duplicate Trip Blank
Date Sampled: 7/29/99 7129/99 7/29/99 7/29/99 7129199
Time Sampled: 523 5:35 5:25 5:35 7:17
Sampler: TLC. &ER. T.C.&JR. T.C.&IR. T.C.&IR. T.C.& LR,
Date Analyzed: 8/10/99 810/99 8/10/99 8/10/99 8/9/99
UIP Count: >10 =10 >10 >10 0

Dil. Factor (%): 5 2 0.5 2 T 100
Suer % Rec. (%) 89 _ & a0 o0 94
Parameter Conc. (ug/T) Conc. (Wg/L Conc. (ug/L) Cong, (ug/l) Conc. (ug/ly
MTBE <200 <500 5,770. <500 <10
Benzene 151. 558. 7.470. 498, <1
Toluene 368. 3,020. 18,700. 2,680, <1
Ethylbenzene 378 380. 1,500. 343, <1
Xylenes 833. 2,290, 10,800. 2,090, <1
1,3,5 Trimethyl Benzene 242, 254. 959, 250. <1
1,2,4 Trimethyl Benzene 594. 717, 2,610, 702, <1
Naphthalene 78.9 97.6 472, 89.1 <1

Note: UIP = Unidentified Peaks TBQ = Trace Below Quantitation NI = Not Indicated
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Ama =ENDYNE me.

" 92 James Brown Drive
Wililston, Varmonl 054
(802} 879-4333

HAIN-OF-CUSTODY RECORD

qu > &

) ) 1)

)
/= Dee, 32499

Project Name: mm@ Reporting Address: Bl“a Address
|| Site Location: LOKE Hororicn. VT S Hn ' ! SRR
Endyne Project Number:  __ | Company: SamplerN Ty I TS T
| i =%, oot 200 oS | o B0y | Joi

X
SIPEC AW \ /I 5\ |
{MIZs ] 1w L EV j
STMIgs ] DOE T AY .!f B
HIIASY TY'P. Blanic N /0913 % S N
Relmquuhad by: S1gmtﬂ€j/tmc ‘ S ! E g Received by: ngwm,d{a M & i [ AT L Date/Time O‘?C))\( “{ ey c/.\ IJ’ l ( 7 j@
Rchnqmshed by: S:gn:3t Received by: Signature M 27 _%&1 écd Date/Time 7 / /3 /_/ ?O B SO / (:._:L
York State Project: Yes | No _ZS_E Requesled Analyses T 1' B
rl_l___;}:_ﬂ 6 Total Solids _ 16 MctaIs(S;clf_'y) 21 { EPA624 26 | EPA 8270 B/N or Acid
2 Chlozide 7 | Towp 12 | Tss 17 | Colifonn (Specify) 22 | EPA625SBMNorA . 27 | EPA 801072020
3 Ammonia N 8 | ToulDis.P 13 | 08 13 | cop " 23 | EPA413) 28 | EPA 8080 Pest/PCB
4 Nitrito N _ 9 | BOD, § 14 | Tubidity 19 | BIEX 24 | EPAG&08Pes/PCB
s Nitrate N ' 10 . Alkalinity 15 é}x@ucﬁviq 20 | EPA601/602 25 | EPAs240
29 | TCLP (Specify: volatites, seami-volatiles, metals, pesticides, hesbicides)
30 | Other(Spwify: ' '




ém

. oo )

— ! ] | ) ]
ZENDYNE, e | | L Y .
T iegl ik DA . . {CHAIN-OF-CUSTODY RECORD & 3249
eo2e7edes Ui 'ﬁ' b £ i s S o _
S:tel..ocauon i (“ i .-\ o 4 o "L-' ey -f (_{. ) - o o ""_‘g';- { T _
o EndyncPropctNumb_er: . _Company: ¢ P S o B .‘SamplerName VL i .
- ' ConthamefPhone# SR O R A Phone#: <% . ; '

III

EPA 8270 B/N or Acid

EPA.8010/8020

EPA 8030 Pest/PCB

Nitrite N

| JRA 608 PestPCB

n- .

- 23 ' BéAMs.r'
24
25

2lRlw|a]wl w

Nitrate N 10 | Alkelinity 15 | Conductivity | 20 | Erascouso - EPA 8240 I ™

TCLP (Specify: volatiles, szmi-volatiles, meuls, pesticides, hecbicides) ' 3

Other (Specify): _

- Ny ) =3



