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L INTRODUCTION

This report provides a summary of the tasks completed for the site investigation of suspected
subsurface petroleum contamination at the Otto William Heise Trust property, located in the
village of North Hero, Vermont (see Site Location Map in Appendix A). The following tasks
were performed by Griffin International, Inc., (Griffin) as part of this investigation:

monitoring well installation;

site survey; :

determination of groundwater flow direction and gradient;
groundwater sampling and analyses;

sensifive receptor survey.

Lo B B R

The work for the initial site investigation was performed based on a request from Mr. Chuck
Schwer of the Vermont Department of Environmental Conservation (VIDEC) in a letter to Ms.
Lee Burnham of Fleet Bank (Trustee of the Otto William Heise Trust) dated January 13, 1999.
Work for the initial site investigation was performed in accordance with Griffin’s March 3, 1999,
Work Plan and Cost Estimate for Subsurface Investigation of Suspected Petroleum
Contamination. Approval to proceed with this work was given by Ms. Burnham in a fax to Mr.
Timothy Kelly of Griffin on March 24, 1999.

II. SITE BACKGROUND

A. Background Information

One 500-gallon gasoline underground storage tank (UST) was closed at the subject property on
November 27, 1998. The UST was observed to be in poor condition with surface rust, scaling,
pitting, and marked corrosion noted at the bottom of the western seam at the end of the UST.
The piping was observed to be in fair to poor condition with marked corrosion of the fittings
nearest the UST. No replacement UST was installed.

Volatile organic compound (VOC) concentrations, measured with an HNu™ photoionization
detector (PID) equipped with a 10.2 eV bulb, were detected in the headspace of scil screening
samples at concentrations exceeding the VTDEC Sites Management Section guidance criteria of
20 parts per million volume (ppmv). Soils in the excavation consisted of silt with gravel,
cobbles, and boulders from grade to aproximately six feet below surface grade (bsg); underlain
by gravel to a depth of approximately 7.5 feet bsg. Silt with coarse sand and gravel was observed
from 7.5 feet bsg to approximately 11 feet bsg. Groundwater was not encountered during the
UST removal activitics. Excavated soils with measurable PID readings were backfilled into the
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UST pit. Based on the data obtained during the UST closure inspection, the contamination
observed in the UST excavation was likely to be due to poor condition of the UST .and the
associated piping. _

B. Site Description

The Otto William Heise property is located on the eastern shore of North Hero Island in Lake
Champlain, directly adjacent to Route 2A. The property is approximately 0.32-acres in size and
consists of a lawn with a steep slope, which leads to a gravel beach bordering Lake Champlain.
A shed, which served as the housing for the gasoline dispenser hose, is present on the eastern
portion of the site.

Based on field observations and a review of the United States Geological Survey (USGS) North
Hero, VT-NY topographic map (1972) and field observations, groundwater beneath the site is
inferred to flow in an easterly direction, towards Lake Champlain, which abuts subject site to the
east. The subject site is located at approximately 100 feet above sea level.

The site is abutted to the north and south by open lawn areas. The site is abutted to the east by
Lake Champlain, and to the west by Route 2A, across which are residential, commercial, and
municipal properties (including the town hall). Properties in the site vicinity are serviced by
town water extracted from Lake Champlain at an intake located approximately 4 miles north of
the village of North Hero.

C. Site Geology

Based on a review of the Surficial Geologic Map of Vermont (Doll, 1970), the site is underlain by
marine clay and/or till. According to the Bedrock Geologic Map of Vermont (Doll, 1961), the
subject property is underlain by the Middle Ordovician Stony Point Formation. This formation
consists of predominately calacareous black shale that grades upward into argillaceous limestone
and rarely occurring dolomite beds.

[l INVESTIGATIVE PROCEDURES

A.  Monitoring Well Installation

On June 9, 1999, three monitoring wells (MW-1 through MW-3) were installed by T&K Drilling
of Troy, New Hampshire using a hollow stem auger rig. Drilling and well construction were
directly supervised by a Griffin geologist. Soil samples were collected at intervals of every five
feet. Soil samples were screened for VOCs using an Hnu™ Model PI-101 PID equipped with a
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10.2 eV bulb. Soils were screened using the Griffin Jar/Polyethylene Bag Headspace Screening
Protocol which conforms to state and industry standards. Contaminant concentrations and soil
characteristics were recorded in a detailed boring log by the supervising Griffin geologist (see
Well Logs, Appendix B). No soil samples were submitted for laboratory analysis.

The monitoring wells were installed in the area around the former UST pit to assist in defining
the degree and extent of residual subsurface petroleum contamination. Monitoring well MW-1
was installed in a presumed downgradient direction from the former UST location. MW2 was
installed in a presumed upgradient direction from the former UST location and MW3 was
installed in a presumed cross-gradient direction from the former UST location. '

Subsurface conditions encountered in the borings consisted mainly of sandy silts, silty sands, and
poorly graded sands. Groundwater was estimated to be located at approximately 10 feet to 12
feet below surface grade (bsg) on the day of drilling. Refusal on weathered bedrock was
encountered during the drilling for monitoring well MW-2 at approximately 15 feet bsg.
Bedrock was not encountered during the drilling for monitoring wells MW-1 and MW-3. The
monitoring wells were installed to depths ranging from 15.7 to approximately 17 feet bsg.

VOCs were not detected above PID detection limits in screened soils from the borings for
monitoring wells MW-2 and MW-3. A VOC concentration of 200 ppm was recorded by PID in
the 10°-12’ interval in the boring for monitoring well MW-1.

Each monitoring well was constructed with a ten-foot length of 0.010-inch, factory slotted, 2-
inch diameter, PVC screen installed with its midpoint at the approximate water table. The wells
were completed to one-half foot below the ground surface with Schedule 40, 2-inch diameter,
PVC, flush-threaded riser. A silica sand pack was placed in the annulus of the well between the
borehole wall and the screen to a level approximately one foot above the top of the screened
interval. A bentonite seal was placed above the sand pack to isolate the screened interval and
prevent migration of surface runoff water into the well. The wells were completed to the ground
surface with a flush-mounted road box. Well construction details are summarized on the Well

Logs in Appendix B.

B. Determination of Groundwater Flow Direction and Gradient

The monitoring well locations and elevations were surveyed on june 18, 1999, for inclusion on
the Site Map (Appendix A). The top of PVC casing in MW-1 was assigned an arbitrary
elevation of 100.00 feet. Measured depths to water ranged from approximately 9.48 feet below
top of casing (btoc) (MW-1) to 9.72 feet btoc (MW-2). Liquid level measurement data are
tabulated in Appendix C. Free-phase petroleum product was not observed on groundwater
during the well gauging and sampling event.
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For each well, the measured depth to water was subtracted from the surveyed elevation of the
measurement reference point to determine the water table elevation. Water table elevations were
plotied on the site map to generate a Groundwater Contour Map (Appendix A). Based on
groundwater level measurements, groundwater at the site was determined to flow in an easterly
direction, toward Lake Champlain at an approximate gradient of 1.5%. This groundwater flow
direction is consistent with that inferred by topographic map review and field observations. A
groundwater contour map is in Appendix A.

C. Groundwater Sampling and Analysis

On June 18, 1999 groundwater samples were collected from the three on-site monitoring wells
and submitted to Endyne, Inc. of Williston, Vermont, a state-certified laboratory. The samples
were collected according to Griffin's groundwater sampling protocol, which complies with
industry and state standards. The samples were analyzed for VOCs by EPA Method 8021B. In
accordance with VTDEC protocols and for quality assurance/quality control (QA/QC) purposes,
a duplicate sample (MW-1) and a trip blank were also collected and analyzed for VOCs by EPA
Method 8021B. Groundwater analytical data are tabulated in Appendix D. The groundwater
analytical laboratory report is included in Appendix E.

Analytical results of the trip blank and duplicate sample support that adequate QA/QC measures
were maintained throughout sample collection and analyses.

VOCs were not detected above laboratory detection limits in the groundwater samples collected
from monitoring wells MW-2 or MW-3.

1,2,4-Trimethylbenzene was detected at a concentration slightly above the applicable Vermont
Groundwater Enforcement Standard (VGES) in groundwater collected from monitoring well
MW-1. Select other VOCs were detected in the groundwater sample from this well at
concentrations below the applicable VGES.

The total VOC concentrations detected in the samples collected from the monitoring wells during
this sampling event, were plotted on the site map (o generate the Total Targeted VOC
Concentration Map (Appendix A).

IV. EVALUATION OF POTENTIALLY SENSITIVE RECEPTORS

A visual survey of the area surrounding the Otto William Heise Trust property was conducted in
June 1999, in conjunction with the monitoring well installation activities. Based on these
observations, an estimation of the potential risk to identified receptors was made based on
proximity to the source arcas, groundwater flow direction, and contaminant concentration levels

in subsurface soils and groundwater.
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Water Supplies

The subject site consists of undeveloped land. Properties in the site vicinity are serviced by town
water extracted from Lake Champlain at an intake located approximately 4 miles north of the
village of North Hero.

Buildings in the Vicinity

The hose housing shed located on the property is not designed for human habitation. No other
building structures are present on the subject property. Buildings are located to the west of the
site, however, they are situated in an calculated upgradient position from the site, relative to the
groundwater flow of the shallow aquifer.

Surface Water

The nearest surface water body is Lake Champlain, located along the eastern border of the site.
Griffin did not observe any petroleum sheens on the surface water, discoloration on the gravel
beach, or stressed vegetation (in association with petroleum) on the day of the survey.

No wetlands or drainage ditches were observed on the day of the inspection. Given the very low
source area strength, Lake Champlain is anticipated to be at a low risk from the subject site.

Utility Corridors

Groundwater at the site is located at approximately nine to ten feet below grade, below the
general approximate depth of utility lines. 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. Given the absence of free phase
product and the low levels of dissolved petroleum contamination in the former source area, the
potential for significant vapor migration along utility corridors is considered to be negligible.
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V. CONCLUSIONS

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

1) One 500-gallon gasoline UST was removed from the site in November 1998. VOC

2)

3

4)

5)

6)

7

concentrations in the soils exceeded the VIDEC Sites Management Section guidance
criteria of 20 ppmv, by PID, for soils associated with a gasoline contamination source.
Impacted soils were backfilled into the UST excavation pit. :

Three groundwater monitoring wells were installed at the subject site in order to further
characterize the degree and extent of residual petroleum impacts at the site. VOCs were not
detected above PID detection limits in screened soils from the borings for monitoring wells
MW-2 and MW-3. A VOC concentration of 200 ppm was detected by PID in the 10°-12’
interval in the boring for monitoring well MW-1.

Groundwater was encountered at an approximate average depth of 10 feet below grade on
June 18, 1999. Based on the groundwater elevations measured on June 18, 1999,
groundwater flows in an easterly direction, towards Lake Champlain, at an approximate
gradient of 1.5%.

Free-phase product was not observed by Griffin on June 183, 1999.

VOCs were not detected above laboratory detection limits in the groundwater samples
collected from monitoring wells MW-2 or MW-3. 1,2,4-Trimethylbenzene was detected at a
concentration slightly above the applicable Vermont Groundwater Enforcement Standard
(VGES) in groundwater collected from monitoring well MW-1. Select other VOCs were
detected in the groundwater sample from this well at concentrations below the applicable
VGES.

Based on field observations and analytical results, residual petroleum impacts are present to
a limited extent in soil and groundwater beneath the site, chiefly in the vicinity of
monitoring well MW-1, which is located adjacent to the former UST pit. There are
currently no other sensitive receptors which are affected by subsurface petroleum
contamination from the former 500-gallon gasoline UST at the Otto William Heise Trust

property.

With the suspected source (gasoline UST) eliminated, it is expected that adsorbed and
dissolved petroleum concentrations will decrease over time with the progressive action of
natural mitigative processes including dilution, dispersion, biodegradation, volatilization,
and diffusion.
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VL RECOMMENDATIONS

Based upon the above conclusions, Griffin recommends that the following:
Since 1,2,4-TMB was detected above its applicable VGES, Griffin recommends that an
additional confirmatory groundwater sampling round be performed. If concentrations of VOCs

are stable, falling, or non-detectable, Griffin will recommend that the site be considered for
closure and be removed from the VTDEC Active Hazardous Waste Sites List.

VII. REFERENCES

Doll, Charles G., ed., 1961, Centennial Geologic Map of Vermont, Vermont Geolo gical Survey.
Doll, Charles G., ed., 1970, Surficial Geologic Map of Vermont, Vermont Geological Survey.
Town of North Hero Assessors’ Office, August 26, 1999, property information.

USGS 7.5 Minute Topographic Quadrangle Map, North Hero, Vermont-New York, 1972.
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Liguid Level Data




Liquid Level Monitoring Data, Heise Property
North Here, Vermont '

Monitoring Date:  6-18-99

Top
wellI.D. | of Casing | Depthto | Depthto | Water Table
Elevation Product Water Elevation
MW-1 100.00 - 92.48 90.52
Mw-2 100.39 - 9,72 90.67
MW-3 100.22 - 9.53 90.69
Mote: Al values reported in feet. Surveyed 6/9/99

NM = Not Measured
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Groundwater Quality Data




Summary of Groundwater Quality Data

Hiese Properiy, Route 2A,North Hero, Vermont

VTDEC Site No. 98-2545

6/18/1999
PARAMETER MW-1 MW-2 MW-3 VGES*
Benzene 1.8 ND{1) ND(1) 5
Toluehe 3.7 ND({1} ND(1) 1000
Ethyibenzene 1.3 ND(1) ND(1) 700
Xylenes 2.1 ND(1) ND(1)] 10000
Total BTEX 15.9 ND{1) ND(1) -
MTBE ND(10) ND(10) ND{10) 40
1,3,6-Trimsthylbanzene 34 ND{1) ND(1) 4
1,2, 4-Trimethylbanzene S5 ND(1) ND(1) 5
Naphthalena ND(1) ND(1) ND(1) 20
Total Targeted VOCs 24.4 ND{10) ND(10) -

All values reported In ug/L (pph) unless othenwise noted.

Detections are Bold

Values greater than the applicable Vermont Groundwater Enforcement Standard (VGES) are shaded
ND(1) - Not Detected (Detsction Limlt)
Somples analyzed by EPA Method 80218.
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_E N D YN E, INC. Laboratory Services

g | £EY 279 /1505

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

FAX 879-7103

REPORT OF LABORATORY ANAL YSIS

CLIENT: Griffin International ORDER ID: 2793
PROJECT NAME: Heise Property/#39941505 REF.#: 140,036 - 140,040
REPORT DATE: June 30, 1999

DATE SAMPLED: June 18, 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 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, 4 M

Harry B. Locker, Ph.D.
Laboratory Director

enclosures
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Laboratory Services

32 James Brown Drive
Williston, Vermont 05495

(802) 879-4333
FAX 879-7103

EPA METHOD 8021B--PURGEABLE AROMATICS

CLIENT: Griffin International

PROJECT NAME: Heise Property/#39941505

CLIENT PROJ, #: 39941503

DATE RECEIVED: June 21, 1999
REPORT DATE: June 30, 1999

ORDER ID: 2793

Ref. #: 140,036 140,037 140,038 140,039 140,040
Site: Trip Blank MW #1 Duplicate MW #3 MW #2
Date Sampled: 6/18/99 6/18/99 6/18/99 6/18/99 6/18/99
Time Sampled: 835 10:36 10:36 10:56 11:14
Sampler: D.T. D.T. D.T. D.T. D.T.
Date Analyzed: 6/28/99 6/28/99 6/29/99 6/28/99 6/28/99
UIP Count: 0 >10 =10 0 0
Dil. Factor (%) 100 100 106 100 100
[Surr % Rec. (%): _ % 91 95 85 88
[Parameter Cone. (ug/l) Conc. (ug/L} cone. {ug/L) Conc. (Ug/L) Conc. (ug/l) |
[MTBE <10 <10 <10 <10 <10
Benzene <1 1.8 1.5 <1 <1
Toluene <1 37 4.6 <1 <1
Ethylbenzene <1 13 13 <1 <1
Xylenes <1 9.1 10.7 <1 <1
1,3,5 Trimethyl Benzene <1 31 34 <1 <1
1,2,4 Trimethyl Benzene <1 5.4 6.0 <1 <1
Naphthalene <1 <1 <1 <1 <1

Note: UIP = Unidentified Peaks TBQ = Trace Below Quantitation NI = Not Indicated
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