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9 August 1999

Mr, Robert Langlads

Troy Town School District
78 Titus Road

North Troy, VT 05859

Re:  Initial Site Investigation,
Troy School, North Troy, VI (VT DEC Site 98-2476)

Dear Mr. Langlads:

Marin Environmental, Inc. (Marin) has conducted an initial site investigation (ISI) at the
Troy School following the discovery of subsurface petroleum contamination observed
during removal and replacement of two in-service #2 fuel oil underground storage tanks
(USTs). The investigation was performed in accordance with Marin’s Work Plan for the
site dated 14 December 1998, which was approved by the Vermont Department of
Environmental Conservation (VT DEC) on 7 J anuary 1999

Summary of Findings and Recommendations

Based on the findings of the analytical test results, Marin recommends that no further
subsurface investigation is needed on site. The test results indicate that the residual
petroleum contamination has not significantly impacted ground water. No sensitive
receptors (Troy School Building and Missisquoi River) appear to be at risk. The site and
all surrounding buildings are served by 2 municipal water supply and sewer system.

Photoionization detector (PID) readings of the approximate 70-cubic yard soil stockpile,
located at a baseball park owned by Troy Elementary School, ranged from 3.2 to 7.8 parts
per million (ppm), and averaged 5.17 ppm. The stockpile was polyencapsulated with 6 mil
plastic and enclosed with snow fencing. The soil stockpile should be screened and
inspected on a semi-annual basis. Once PID readings have decreased to below one ppm,
permission should be sought from the VT DEC to thin-spread the soils in accordance with
the VT DEC guidelines. The next inspection of the soil stockpile should be conducted in
April 2000. '

12002

SCIFNTISTS
ENGINEERS

GIS SPECIALIuTS

T700 MEGEMAN AVENUE
COLCHEETE® v 05444
1.B0OZ2. 655001t
|.BU0O. 520 6068

Fax | BOZ A58 6075

116 CCNBUMER % JamE
SUITEI 74

PLATTSEURGH Ny 1200
1.51E 566.82497

1.BOG 520.6065

T ISLAND DOCK RCAD

| HACDAM 1 DEATIA

1.860.345. 4578

1. BO0.524.89258

TaX 1L B50.345.385%4

| AO0 CHARLTON 3-REET

SOUTHRRIDGE Ma Q1550

© 1.508.764 8755

1800 E76.2707

¢ Fax 1.508.764.4054

114 S0UTH STATE STREET

- PG BOx 1414

CONCORR NH 03302

©1.603.234.8871

1.B0Q.636.6030

Fax 1.G03.224 89684

PNTERNET

NWW MARINENY COM



Mr. Robert Langlads ' 9 August 1999
Trov Town Scheol District Page 2

Site Background

The Troy Eiementary School is located off of Vermont Route 105 (Main Street) in North Troy,
Vermont (Figure 1). The school occupies a one-story building and has no basement.

Evidence of a petroleum release at the site was discovered on 27 July 1998, during the closure
and removal of two fuel 0il USTs. ST #1 was 2 10,000-gallon, single-walled steel tank and was -
located approximately 24 feet norih of the school. UST # 2 was 2 5,000-galton, single-walled
steel tank located immediarely north of the schooi. The tanks were reportedly installed in 1978.
Both tanks and associated piping were found to be in excellent to good condition with minor
surface rust and scaling. UST #2 was closed in-place o avoid possible structural damage to the
northwest corner of the schocl.

Photolonization detector readings. reported in ppm ranged from G.0 ppm to 212 ppm at UST #1;
and 28.2 ppm te 36.0 ppm at UST #2. A thin layer of free product was observed on perched
ground water in the excavation at UST #1 which appeared to be from overfiils,. Ground water
was observed perched in small clay lenses throughout the tank excavation. No bedrock was
encountered in the excavations to a depth of approximately 12 feet below ground surface (bgs).
Soils consisted of fine silty brown sand with clay and few pebbles and cobbles.

Approximately 70 cubic yards of contaminated soil could not be backfilled in the former
excavation due to a larger replacement tank installation. Following VT DEC approval, these soils
were transported off-site to an abandoned baseball park owned by Troy Elementary Schooi along
Dominion Avenue in North Troy.

Scope of Work
The following scope of work was performed to complete the initial site investigation:
* supervision of the installation of four monitoring wells at the former UST location;

 laboratory analysis of ground-water samples for volatile petroleum compounds by EPA
Method 80218, and for Total Petroleum Hydrocarbons (TPH) by EPA Method 8015 diesel
range organics (DRO), to confirm the field-screening resuits;

¢ screenmg of indoor air in the adjacent building and surrounding marholes with a PID to
evaluate whether vapor-phase petroleum compounds in the soil are entering into the building;
and

¢ preparation of this summary report, which details the work performed, quantitatively assesses
risks, provides conclusions, and offers vecommendations for further action.
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Monitoring Well Installation

On 23 February 1999, monitoring wells MW-1 through MW-4 were installed at the site. The
locations of the wells are illustrated on the Site Plan (Figure 2). MW-1 is located topographically
crossgradient of the former tank locations and extends to a depth of approximately 26.5 feet bgs.
MW-4 is located topographically downgradient of the former tank locations and extends to a
depth of approximately 19 feet bgs. MW-2 and MW-3 are located adjacent the UST location and
extend to depths of approximately 25 feet and 22 feet bgs, respectively.

Ground water was encountered between depths of approximately 10 feet to 20 faet bgs.

The monitoring wells were installed by M&W Soils Engineering of Charleston, New Hampshire,
under the supervision of Marin personnel.  The soil borings were advanced with hollow-stem
augers, with split-spoon sampling every five feet. Sphit-spoon samples were descriptively logged

The four on-site monitoring wells were constructed with two-inch-diameter, polyvinylchloride
(PVC) with 0.010-inch slots, The tops of the screen sections were set between 4 to 4.5 feet
above the ground-water level. Sections of solid PVC were added to bring the tops of the well
casings to approximately 0.5 feet bgs. Clean silica #1 filter sand was placed in the borehole
annulus around each well to 12 inches above the slotted interval. A granular bentonite seal,
approximately 1.0 feet thick, was set above the sand pack and the remainder of the annular space
was backfilled with native material Each completed monitoring well was protected by a flush-
mounted steel roadbox cemented into place. Each well casing was topped with a water-tight
compression cap.

To remove fine-grained sediment, the monitoring wells were developed immediately after
installation using a peristaltic pump. Development water was discharged directly to the ground
surface in the vicinity of each well. On 1 March 1999, the monitoring wells were surveyed
relative to existing site features, with an azimuth accuracy of + 1.0 feet, and an elevation accuracy
of £ 0.01 feet. Monitoring-well construction details are included on the soil-boring and well-
construction logs in Appendix B.

Ground-Water Elevation Calculations and Flow Direction

Based on the limited hydrogeologic data collected at the site to date, ground water in the
unconfined surficial aquifer at the site appears to flow in a northerly direction, with an average
horizontal hydraulic gradient of approximately five percent. Shallow ground-water flow beneath
the site may be influenced by the attitude of the underlying bedrock. The vertical ground-water
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flow components at the site, and the hydraulic relationship between the shallow unconfined
aquifer and the bedrock aquifer, are currently unknown.

Fluid levels were measured in the on-site monitering wells on 1 March 1999, Depths to water
ranged from 7.25 feet (MW-4) to 10.09 feet (MW-2) below top-of-casing. Static water-table
elevations were computed for cach monitoring well by subtracting the measured depth-to-water
readings from the surveyed top-of-casing elevations, which are relative to an arbitrary site datum
of 100.00 feet. Water-level measurements and elevation calculations for 1 March 1999 are
presented in Table 1; Figure 3 is the Water-Table Contour Map prepared using these data
{Appendix A).

Laboratory Analytical Results

Low levels of volatile petroleum compounds were detected in MW-1, MW-3, and MW-4.
Toluene was detected at a concentration of 1 1 mucrogram per liter (ug/L) at MW-1 and trace
levels below 1 pg/l. at MW-3 and MW-4. Xylenes and 1,2,4 trimethyl benzene were also
detected in the sample from MW-1 at concentrations of 1.0 pg/L. and trace levels below 1 pg/L,
respectively. TPH was not detected in anty of the samples. Analytical results are included in Table
2, and on the Contaminant-Distribution Map on Figure 4. Laboratory report forms are included
in Appendix C.

Water-quality samples were collected on 1 March 1999 from the four on-site monitoring wells,
Monitoring wells were purged and then sampled using dedicated bailers and dropline, Purge
water was discharged directly to the ground in the vicinity of each well. Trip blank and duplicate
samples were collected to ensure that adequate quality assurance/quality control (QA/QC)
standards were maintained. All field procedures were conducted in accordance with Marin
standard protocols.

All samples were transported under chain-of-custody in an ice-filled cooler to Endyne, Inc. of
Williston, Vermont. The samples were submitted for laboratory analysis of VOCs by EPA
Method 8021B and TPH by EPA Method 8015 (DRO).

Analytical results from the QA/QC samples indicate that adequate QA/QC was maintained during
sample collection and analysis. None of the VOCs were detected in the trip blank. Analytical
results for the blind field duplicate sample collected from MW-3 were within approximately one
percent of the original sample results. Table 2 also includes a summary of the QA/QC analytical
results.

Soil Stockpile Monitoring

PID readings on samples collected from the soil stockpile ranged from 3.2 to 7.8 ppm, and
averaged 5.17 ppm. Figure 5 presents the PID readings and sample locations from this event.
The stockpile was polyencapsulated with 6 mil plastic and enclosed with snow fencing.
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On 5 August 1999, Marin collected nine samples from depths of three to four feet in the 70-cubic
yard soil stockpile. Each sample was placed into a polyethylene bag, which was sealed, agitated,
and allowed to equilibrate prior to headspace screening. PID readings were measured using a PE
Photovac Model 2020 PID, which was calibrated with isobutylene to a benzene reference.

Sensitive Receptor Survey and Risk Assessment

Marin conducted a survey to identify potential sensitive receptors in the vicinity of the Troy
School, and assessed the risks posed by the subsurface contamination to these receptors. The
findings of this work are summarized as follows:

* The Troy School Building is located approximately nine feet to the south of UST #2. The
building has no basement in the vicinity of the tank. On 1 March 1999, Marin personne]
screened indoor air of the building with a PID, No PID readings above background levels
were detected.

» The Missisquoi River flows in a southerly direction approximately 500 feet east of the site.
Based on the extended distance from the UST location to the river, and the fact that
petroleum contamination does not appear to extend down to the water table, the Missisiquoi
River is not considered likely to be impacted.

* The site and all surrounding buildings are served by a municipal water supply and sewer
system.

» No preferential pathways for contaminant migration (such as curtain drains, drainage swales,
storm drains or other underground utilities) were identified.

Conclusions
Our conclusions are as follows:

* The residual petroleum contamination adjacent to the UST lacation appears to be limited to a
vertical zone around the former USTs, and does not appear to have significantly impacted
ground water. PID readings on soil samples collected from the borings during monitoring
well installation were at background levels. Petroleum compounds detected in the laboratory
analysis of the ground-water samples were not reported at concentrations above appropriate
Vermont Groundwater Enforcement Standard levels.

» The natural processes of biodegradation, adsorption, dilution and dispersion are likely to be
sufficient to reduce the residual soil contamination to acceptable levels and prevent any future
impact to any identified sensitive receptors,

¢ No sensitive receptors appear to be at risk from the residual petroleum soil contamination.
No elevated PID readings were measured in the adjacent building. The site and all nearby
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properties are served by public water systems, and no preferential migration pathways (such as
curtam drains, drainage swales, storm drains or other underground utilities) to the nearby
Missisquoi River have been identified.

Recommendations

The on-site soil stockpile should be monitored semi-annually with a PID, and the integrity of the
stockpile cover maintained. When PID readings have decreased to below one ppm, permission
should be sought from the VT DEC to thin-spread the soils in accordance with VT DEC '
guidelines. The next inspection of the soil stockpile should be conducted in February 1999 f

Marin has appreciated the opportunity to assist you on this issue. Please call me if you have any
questions. Upon receiving your approval, I will forward a copy of this report to the VT DEC.

Sincerely,

Marin Environmental, Inc.

SN,

Kim Lockard
Environmental Scientist

Ref:98126r01 .doe




APPENDIX A
FIGURES & TABLES
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TABLE 1
GROUND-WATER ELEVATION CALCULATIONS

Troy Town School District
North Troy, Vermont

Monitoring Date: 1 March 1999

Top of Casin Water Table
well |.D. glevation ] Depth to Water Elevation
MW-1 98.22 8.72 89.50
Mw-2 100.00 10.09 89.91
MW-3 98.16 10.08 88.08
MwW-4 91.69 7.25 84 .44

All values reported in feet relative to arbitrary site datum of 100.00 feet.

Marin Environmental, Inc.

98126gwe



TABLE 2
LABORATORY ANALYTICAL RESULTS
{Petroleum Hydrocarbons)

Troy Town School District
North Troy, Vermont

Monltoring Date: 1 March 1889

Sample Locaticn MTRE Benzene Toluene Ethylbenzene | Total Xylenes 1,35 TMB 1,24 TMB Napthalene Total VOCs TPH
MW-1 <1 <1 1.4 <1 1 <1 TBQ <1 <1 24 <040
MW-2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <0.40
MW-3 <1 <1 T8Q <1 <1 <1 <1 <1 <1 <1 <0 40
MW-4 <1 < T8G <1 <1 <{ <1 <1 <1 <1 <0.40

1700

Duplicate (MW-3)

Trip Blank

R

Noles: AJf concentrations reported in ugiL, except TPH which is mgil
TBQ = Trace Below Quantilalion
VGES = Vermont Groundwaler Enforcement Standard

Marin Etvironmental. inc.

981260k vis



APPENDIX B
SOIL BORING/MONITORING WELL DETAILS
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APPENDIX C
LABORATORY REPORTS
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—E N D YN E, INC. Laboratory Services B

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

FAX 879-7103

REPORT OF LABORATORY ANALYSIS

CLIENT: Marin Environmental ORDER ID: 1524
PROJECT NAME: Troy School/#VT980126 REF.#: 135,277 - 135,282
REPORT DATE: March 9, 1999

DATE SAMPLED: March 1, 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, /

Harry B. Locker, Ph.D.
Laboratory Director

enclosures
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—ENDYNE, inc

Laboratory Services

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

FAX B879-7103

EPA METHOD 8021B--PURGEABLE AROMATICS

CLIENT: Marin Environmental

PROJECT NAME: Troy School/# V1980126

CLIENT PROJ. #: VT980126

DATE RECEIVED: March 5, 1999
REPORT DATE: March 9, 1999
ORDER ID: 1524

Ref. #: 135,277 135,278 135,279 135,280 133,281
Site: "Lrip Blank Duplicate MW-1 MWw.-2 MW-3
Datc Sumipled: 3/1/99 3/1/99 3/1/9¢ 3/1/99 3/199
Time Sampled: 10:50 NI 1:30 1:45 2:10
Sampler: 1. Bietly J. Bierly I. Bierly 1. Bicrly J. Bierly
Date Analyzed: 3/8/09 3/9/99 RV 3/8/99 3/8/99
UIP Count: 0 0 9 0 o
Dil. Factor (%): 100 100 100 100 100
Surr % Rec. (%): 91 85 94 94 94
Parameter Lonc, (ug/l) Conc. (ug/l) Conc. {ug/L} Conc. {ug/L) Cong. (ug/k)
MTRE <1 <1 <1 <1 <1
Benzene <1 <] <1 <1 <l
Toluene <1 TBQ <1 1.1 <1 TBC <1
Ethylbenzene <1 <1 <1 <1 <1
Kylenes <] <1 1.0 <1 <1
1,3,5 Trimethyl Benzene <] <] <1 <1 <1
1,2,4 Trimethyi Benzene <1 <1 T3 «1 <1 <1
Naphthalene <1 <1 <l <1 <1
Ref. #: 135,282
Site: MW-4
Date Samplcd: 3/199
Time Sampled: 2:00
Sampler: I. Bierly
Datc Analyzed: 3899
NP Count: 4
i Factor (%3 100
Surr % Ree. (%): a1

acameter Conc. (ug/l.)
MTBE <1
Benzene <1
Toluene TBOQ «1
Ethylbenzene <]
Xylenes <1
1,3,5 Trimethyl Benzene <1
1,2,4 Trimethyl Benzene <1
Naphthalene <1

Note: UIP = Unidentified Peaks TBQ = Trace Below Quantitation NI = Not Indicated
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32 Jamas Brown Orive
Wiliston, Varnant 05495
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il I.L;J B E N D YN E, INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 873-4333

FAX 879-7103

LABORATORY REPORT
CLIENT: Matin Environmental QORDER ID: 1524
PROJECT: Troy School/#VT980126 DATE RECEIVED: March §, 1999

REPORT DATE: March 22, 1999

Enclosed please find the results of the analyses performed {or the samples referenced on the attached
chain of custody. Different groups of analyses may be reported under separatc cover.

All samples were prepared and analyzed by requirements outlined in the referenced methods and within
the specified holding times.

All instrumentation was calibrated with the appropriate frequency and verified by the requirements
outlined in the referenced methods.

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, unless otherwise noted.

Reviewed by, 7

Harry B. Locker, Ph.D.
Laboratory Director

enclosurcs

Page 1 of 2




] —ENDYNE, inc

Laboratory Services

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

FAX B79-7103

LABORATORY REPORT

CLIENT: Marin Environmental
PROIJECT: Troy School/#fVT980126
REPORT DATE: March 22, 1999

ORDER ID: 1524
DATE RECEIVED: March 5, 1999
SAMPLER: JB

ANALYST: 820

Ref. Number: 135278 . Sitc: Duplicate

Date Sampled: March 1, 1999 Time: NI

Parameter Result Unit Method Analysis Date

TPH 8015 DRO < {140 mg/L SW 20158 3/19/99

Ref Number: 135279 Site: MW-1 Date Sampled: March 1, 1999 Time: 1:30 PM
Parameter Result Lnit Methaod Analysis Date

TPH 8015 DRO < 0.40 mg/L SW B(}15B 3/19/99

Ref. Number: 135280 Site: MW-2 Date Sampled: March 1, 1999 Time: 1:45 PM
Parameler Result Unit Method Analvsis Date

TPH 8015 DRO < 0.40 mg/L. SW BO15B 3/19/99

Ref. Number: 135281 Site: MW-3 Date Sampled: March 1, 1999 Time: 2:10 PM
TPH 8015 DRO < 0.40 mg/L SW 8015B 3/19/99

Ref. Number: 135282 . Site: MW-4 Date Sampled: March 1, 1999 Time: 2:00 PM
Parameter Resule Unit Method Analysis Date

TPH 8015 DRO <0.40 mg/L SW 8015B 3/19/99

Page 2 of 2
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32 James Brown Orive
Williston, Yarmont 05495
[802) 879-4333
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