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1.0 INTRODUCTION

Nobis Engineering, Inc. (Nobis) has prepared this 2011 Data Summary Report for the
Commerce Street Plume Superfund Site (Study Area) located in Williston, Vermont (Figure 1-1).
This work was performed in accordance with the United States Environmental Protection
Agency (EPA) Region | Remedial Action Contract 2, No. EP-S1-06-03, Task Order
No. 0036-RI-FS-019L.

1.1 Objective

The objective of this report is to present and evaluate the analytical data for groundwater
collected during 2011. The data collection and evaluation are used to assess the nature and
extent of groundwater contamination at the Study Area. This Data Summary Report includes an
evaluation of the analytical data collected during 2011 and compares the results to the Vermont
Groundwater Protection Rule (GWPR) and EPA Maximum Contaminant Level (MCL) regulatory

criteria.

1.2 Report Organization

This report is organized as follows:

e Section 1 of the report provides a description of the Study Area and summarizes
previous investigations.

e Section 2 presents a description of the 2011 investigation activities.

e Section 3 presents the analytical results for samples collected during the 2011
investigations.

e Section 4 presents an update to the Conceptual Site Model (Nobis, 2009).

e Section 5 presents the summary, conclusions, and recommendations.

13 Study Area Location and Description

The Commerce Street Plume Superfund Site is located at an industrial park in Williston,
Chittenden County, Vermont, approximately four miles east of Burlington, Vermont (Figure 1-1).
The Study Area encompasses the Alling Industrial Park (AIP) and a portion of the adjacent

residential area to the west. AIP has had light industrial and commercial tenants since 1946
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(Nobis, 2008a). The Study Area is located within the Winooski River watershed at an elevation
ranging between 330 and 350 feet above mean sea level (ft msl). The Study Area is bounded
to the north by Vermont State Route 2 (Rt. 2), to the east by Harvest Lane, to the south by
Marshall Avenue, and to the west by South Brownell Road (Figure 1-2).

The area is zoned for mixed residential, business, and industrial uses. Commerce Street and
the areas to the east are predominantly commercially zoned lots that are currently developed or
in the process of being developed. Kirby Lane and South Brownell Road are zoned residential,
with limited commercial developments on South Brownell Road. The ground surface over the
entire area exhibits little relief and slopes gently to the southwest. Surface water at the Study
Area consists of a small unnamed stream and its three tributaries which flow in a southerly
direction to Muddy Brook. Public pedestrian access is unrestricted within the Study Area (Geo
Trans, 2000).

The unnamed stream, located in the eastern portion of the Study Area, is a habitat for two
State-designated threatened species and is a State-designated area for protection and
maintenance of aquatic life under the Clean Water Act. The Winooski River downstream of the

property is a known fishery.

Previous studies identified three properties/lots within the Study Area as locations of former
manufacturing and/or fabrication operations that could have contributed to groundwater
contamination.  Compounds found in groundwater beneath the Study Area include
trichloroethene (TCE), tetrachloroethene (PCE), benzene, toluene, ethylbenzene and xylene
compounds (commonly referred to as BTEX), cadmium, and chromium. The three lots and the
potential sources are described below. Additional information about the historical uses of these

properties is provided in Section 1.5.

1. Lot 19-11 (Mitec property/96 Commerce Street): The property formerly leased by Mitec
Systems Corp. (Mitec) occupies one acre and currently includes one 6,000 square foot
building. In 1983, the State of Vermont notified Mitec that their electroplating rinse water
was hazardous and was being discharged. Two potential sources were identified at this
property: a wastewater disposal lagoon behind (west) the building and a leach field next

to (south) the building are suspected sources of TCE, PCE and/or metals. The
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electroplating industry often used TCE for degreasing metal surfaces prior to plating

operations.

Wastewater disposal lagoon — Unlined; thought to be created sometime between 1972
and 1974. In 1979, a pipe that led directly to the lagoon from the building was installed.
In June 1984, Mitec laid a discharge line to the lagoon and installed a temporary
treatment recovery system for chromium. Contaminated soil was reportedly removed
from the lagoon in 1985 and 1989.

Leach field — Reportedly for sanitary use only; however, a significant TCE plume and
Dense Non-Aqueous Phase Liquid (DNAPL) appeared to be emanating from it.
Historical sampling in the vicinity of the leach field at a depth of 32.1 feet indicated at
19,000 pg/L in T1-2 and 22,000 ug/L in RB-1.

2. Lot 19-12 (Bove-Fagan property/87 Commerce Street): Two underground storage tanks

were removed from this lot in 1994 revealing a previous release of BTEX compounds.

0o Lot 19-2 (Former EMCO property/63 Commerce Street): Manufacturing operations
began in 1947 and both a disposal pit and outfall pipe to the unnamed brook have

been identified.

A Study Area map that depicts Study Area features and Lot numbers is included as Figure 1-2.

1.4 Study Area History

Various manufacturing and electroplating operations occurred on the 96 Commerce Street
property since 1960. The two primary potential sources of contamination on the property were
identified as an unlined lagoon and a leach field, which were both created to dispose of liquid
waste. Plating rinse water and sludge wastes containing heavy metals and solvents were

disposed of into the unlined lagoon intermittently through 1984.
From 1979 to 1986, Mitec leased the property for manufacturing of electronic and microwave

components. Between 1979 and 1984, Mitec discharged an undetermined quantity of rinse

waters and sludge wastes containing chromium, cadmium, cyanide, nickel, and industrial
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solvents associated with electroplating operations into the unlined lagoon (Weston, 1998). After
a Mitec employee expressed concern to the Vermont Department of Environmental
Conservation (VTDEC) in March 1982, the State found the company in violation of hazardous

waste regulations for the disposal of chromium contaminated wastes.

In 1984, monitoring wells detected chromium in groundwater downgradient of the lagoon. In
July 1985, sampling by Vermont Department of Health (VTDOH) showed six residential private
drinking water wells downgradient of the lagoon and leach field to be contaminated with TCE up
to 190 micrograms per liter (ug/L) and PCE up to 12 pg/L; these concentrations are above
Federal MCLs for drinking water. The drinking water wells were subsequently removed from

service as drinking water sources, and residents were provided with an alternate drinking water

supply.

Additionally, elevated concentrations of PCE and TCE have been detected in the indoor air of
South Brownell Road residences, including the residence at Lot 3-30 (Figure 1-2). The
presence of volatile organic compound (VOC) vapors inside the Lot 3-30 residence, located at
941 South Brownell Road, is believed to have resulted from volatilization of contaminants from
the groundwater that underlies the house and Study Area. The residence had a continuously
operating sump pump that removed groundwater that accumulates in a sump beneath the
basement floor. According to the VTDEC, venting the sump to the exterior of the house
mitigated the indoor air concentrations of these contaminants to an acceptable concentration.

The mitigation was done as part of a state-sponsored action (Geo Trans, 2000).

Numerous groundwater, surface water, sediment, residential indoor air, and soil sampling
events occurred between 1984 and 2002. In 1987 and 1988, concentrations of TCE and PCE
were detected in groundwater up to 3,300 ug/L and 660 ug/L, respectively, throughout AIP. In
1996, soil samples collected by Vermont Agency for Natural Resources (VTANR) identified TCE
concentrations up to 1,790 pg/L directly downgradient of the leach field located at the Mitec
property. Additional studies detected dichloroethene (DCE) concentrations of up to 180 ug/L,
chromium at 3.4 ug/L, TCE at 170 pg/L, and vinyl chloride at 11 ug/L in the surface water in the
wetlands and the nearby unnamed brook, which flows into Muddy Brook and ultimately the
Winooski River. In 1999, groundwater samples taken by the VTANR found TCE in ground
water at levels as high as 90,000 pg/L downgradient of the former Mitec facility. In 2002, EPA

detected elevated levels of 11 VOCs and 13 metals in monitoring wells located throughout AIP
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and surrounding residential area. Groundwater contamination continues to be detected directly
downgradient of the Mitec property and has the potential to migrate to private and public water

supplies serving approximately 1,575 people within 4 miles of the property.

In summary, previous investigations identified TCE, PCE, BTEX, chromium, and cadmium in
groundwater concentrations above their applicable State and Federal standards. Of these
contaminants, TCE was found to be the most widespread and is present throughout the Study
Area groundwater contaminant plume. Metal contamination was evaluated in the VTDEC Sl
(1996), and it was determined that metals contamination was confined to the areas near
Lot 19-11 and the central portion of the Study Area. The report concluded that metals were not

likely to migrate much farther and should not present a risk to surface water.

15 Summary of Previous Investigations

Presented below is a comprehensive, chronological list (compiled from Geo Trans’ S| and Nobis

reports) of previous environmental investigations conducted at the Study Area:

e December 1984: Mitec (Lot 19-11) contracted an environmental consultant to install the
MI series monitoring wells (MI-1 through MI-9) which were located adjacent to the
wastewater disposal lagoon and to the west of Lot 19-11. The wells were installed to a

maximum depth of 17 feet below ground surface (ft bgs).

e March — May 1985: Mitec hired a contractor to remove 30 cubic yards of material from
the wastewater lagoon. All materials were transported off-site and disposed of by

licensed hazardous waste haulers.

e June — July 1985: Six private potable water supply wells, on South Brownell Road were
found to be contaminated with TCE and PCE above the State Health Advisory Levels.

All residences were subsequently connected to the Williston public water supply system.
e 1985 - 1986: VTDEC installed and sampled groundwater monitoring wells AL-1 through

AL-21. Data from the wells identified VOC and metal contaminated groundwater

downgradient of the Lot 19-11 wastewater disposal lagoon. TCE was detected in
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shallow groundwater east of Commerce Street. Study Area investigators assumed

additional sources were present at the Industrial Park.

e March 1987: A CERCLIS Preliminary Assessment (PA) completed for Lot 19-11 by an
EPA consultant recommended further investigation.

o February 1989: VTDEC completed a PA of the AIP. The PA recommended further

investigation of the Study Area, including suspected contamination on Lot 19-2.

e 1989: A Site Assessment Report was prepared on behalf of the property owner for
Lot 19-28, related to a potential real estate transaction. No soil or groundwater samples

were collected for this site assessment.

e 1990: Site investigation was conducted for Lot 19-20 on behalf of the property owner.
Groundwater monitoring wells BM-1D, BM-2S, BM-2D, BM-3S, and BM-3D were
installed and sampled. Maximum concentrations of TCE and PCE in groundwater were
reported as 2,110 pg/L and 7.27 pg/L, respectively.

e 1993: An SI of the AIP was conducted for the EPA. The primary focus was Lot 19-2.
Limited sampling and analysis did not reveal the suspected source for the TCE
contamination east of Commerce Street. However, historical monitoring of well AL-14

indicates TCE contamination.

e July 1993: An Sl was conducted for Lot 19-5 on behalf of the property owner. Monitoring
wells PO-North and PO-South were installed and sampled. No VOC contamination was
observed. Low concentrations of metals were detected and assumed to be associated
with the downgradient Lot 19-11.

e September 1994. An Sl was performed on Lot 19-23. Soil samples were collected from
a depth of 2 to 3 feet-bgs and shallow monitoring wells ARC-1, ARC-2, and ARC-3 were
installed.  Metals contamination was detected in soil and groundwater; VOC

contamination was not detected in groundwater from shallow monitoring wells.
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e June 1994: An Sl was performed on Lot 19-12 in response to a petroleum release.
Shallow monitoring wells were installed and analysis revealed the presence of BTEX

contamination in groundwater.

e July 1995: An Sl was performed on Lot 19-30. Monitoring wells NO-1 through NO-4
were installed and sampled. TCE was detected at concentrations ranging up to
19,000 pg/L.

e January 1996: A summary report of the various investigations of properties in the AIP
was performed on behalf of the VTDEC. The report identified data gaps that existed in

the previous work performed in the area.

e October 1996: An Sl was performed on behalf of VTDEC to further investigate the AIP.
Several monitoring wells were installed, and TCE-contaminated groundwater under the

leach field on Lot 19-11 was identified.

e March 1999: January 2000 — HSI Geo Trans performed an Sl within the AIP and
adjacent residential areas on behalf of Mitec. Results of the S| confirmed the presence
of PCE, TCE, and BTEX-contaminated groundwater, surface water, and sediments
throughout the area. The Sl also identified Mitec’s leased property (Lot 19-11) and
Lot 19-23 (clay depression or sink hole) as likely sources of groundwater contamination
(Geo Trans, 2000).

o July 1999: A limited groundwater investigation was completed by the Johnson Company
for the VTDEC. TCE was the primary contaminant noted with concentrations up to
91,000 pg/L measured in groundwater. Johnson reported that based on the observed
concentrations, the presence of non-aqueous phase liquids (NAPL) at or upgradient of

profile samples T1-2, T1-3, and T2-2 was possible.

e April 2005: The Study Area was placed on EPA’s National Priorities List (NPL).

e December 2007: Consulting Environmental Sciences, Inc. (CES) drafted a letter
summarizing their review of VTDEC documents regarding the AIP properties. The letter

suggests the Mitec property could not be the source of TCE groundwater contamination
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based on a lack of evidence documenting any historic use of TCE at the property and
that TCE is present in locations hydraulically upgradient (e.g., Lot 19-2) of the property.
The letter further states that there was an insufficient amount data (i.e. lack of monitoring
points) upgradient of the Mitec property (to the north and northeast) to make an informed

evaluation of potential contaminant sources.

e December 2008: Nobis Engineering, Inc. conducted a well survey to locate historic wells
and re-develop those deemed viable for groundwater sampling use. Nobis also
conducted a round of groundwater elevation measurements and sampling, and later
produced a Data Summary Report and updated Conceptual Site Model (CSM (Nobis,
2009a)). Findings presented in the report include water quality conditions indicating that
the majority of TCE resides in the deep overburden groundwater. Groundwater flow

directions and subsurface geological conditions are also presented.

e 2010: Nobis Engineering, Inc. conducted an extensive field investigation consisting of a
geophysical survey, porewater sampling of the unnamed stream, groundwater vertical
profiling, soil boring and DNAPL testing, monitoring well installations, and a full round of
groundwater monitoring well sampling. Nobis later produced a 2010 Data Summary
Report and updated the conceptual site model within the Data Summary Report (Nobis,
2011). Findings presented in the report include more detailed groundwater quality
information with respect to plume delineation in addition to the discovery of a potential
second TCE source area to the west of the Study Area. Additional findings include
contaminated porewater discharging into the unnamed stream, depths to various
stratagraphic units as determined by the geophysical survey, and data gaps to be

addressed in future investigations.

1.6 Study Area Contaminants of Concern

Groundwater contaminants of concern (COCs) for the Study Area include contaminants that
were found to have concentrations exceeding the MCLs in place during previous investigations.
The groundwater COCs are listed in Table 1-1 along with applicable GWPR and MCL
concentrations. TCE and PCE are the primary groundwater COCs for the Study Area although
other VOCs and metals have been historically detected at the Study Area. BTEX compounds

have been removed from the list as concentrations have not been observed exceeding
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criteria during the past three groundwater sampling rounds. Additionally, cis-1,2-dichloroethene
(cis-1,2-DCE) has been added to the list based on its presence in the groundwater, particularly

in proximity to the unnamed stream.

2.0 2011 FIELD INVESTIGATION SAMPLING

The following sections describe sampling tasks performed at the Study Area in 2011. The basis
and rationale for the 2011 field investigation was presented in the Final CSM Technical
Memorandum (Nobis, 2009a). All field tasks were performed in accordance with the procedures
described in the Final Quality Assurance Project Plan (QAPP) for Subsurface Investigations
dated December 1, 2010 (Nobis, 2010). Refer to Sections 8 and 9 of the QAPP for task-specific
sampling design rationale and procedure requirements. Sample results are summarized in

Sections 3.0 and 4.0 of this report.

2.1 Groundwater Vertical Profile Sampling

In conjunction with the 2010 data, the primary objectives of collecting the 2011 vertical profiling
data were to more clearly understand the nature and extent of the dissolved phase TCE
contaminant plume and to delineate the clean boundaries of the plume. From August 15, 2011
through September 2, 2011 samples were collected from 22 vertical profiling locations
(designated as VP-32 through VP-45, and VP-47 through VP-54) throughout AIP and adjacent
private properties. On October 4 and 5, 2011, groundwater samples were collected from an
additional 4 locations (designated as VP-55 through VP-58). All 2011 vertical profiling locations
are shown on Figure 2-1.

During the week of August 15, 2011, upon collection, one 40 milliliter (mL) volatile organic
analyte (VOA) vial from each profiling interval was transferred to the on-site EPA Office of
Environmental Measurement and Evaluation (OEME) mobile laboratory for screening analysis
of select VOCs including the COCs TCE and PCE. As results became available from the EPA
mobile laboratory, representatives from Nobis and EPA held discussions to determine the most
appropriate location for subsequent profiling borings in order to maximize coverage and to
effectively delineate the extent of contamination. Vertical profiling points were adjusted from
proposed locations provided to EPA prior to mobilization. Additionally, approximately one
sample (at a pre-determined depth) per profile location was collected (four additional preserved
40 mL vials) and sent off-site to OEME’s Regional New England Laboratory (NERL) in North
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Chelmsford, Massachusetts for confirmation analysis of the full suite of VOC compounds.
Results of the OEME screening are included in Appendix B and presented in Section 3.1.1. A

discussion of the results is included in Section 4.

During the week of August 22, 2011, all vertical profile samples required the collection of four
preserved 40 mL VOA vials and were sent to NERL for screening analysis. Results of the
NERL screening are included in Appendix B and presented in Section 3.1.1. A discussion of the

results is included in Section 4.

During the week of August 29, 2011, upon collection, three non-preserved 40 mL VOA vials
were transferred to the on-site Stone Environmental, Inc., Montpelier, Vermont (Stone) mobile
laboratory for screening analysis of the same previously described VOCs. Results of Stone’s
screening are included in Appendix C in their “Data Package for Waterloo Profiling and MobiLab
Services” and presented in Section 3.1.1. Similarly with OEME’s mobile laboratory, one
additional sample (at a pre determined depth) per profile location was collected (four preserved
40 mL vials) and sent off-site to NERL for confirmation analysis of the full suite of VOC

compounds. A discussion of the results is included in Section 4.

In addition to VOCs, during the weeks of August 15 and 22, 2011, 16 samples (including 1
duplicate) for total and dissolved metals and 16 samples (including 1 duplicate) for 1,4-dioxane
were collected at pre-determined depths. All samples were shipped to and analyzed by NERL.
Results of the metals and 1,4-dioxane analyses are presented in Table 3-2 and Table 3-3,
respectively and included in Appendix B. A discussion of the results is included in Section 4.

The vertical profiling points were advanced to the top of the clay layer encountered at
approximately 40 ft-bgs. Due to the conditions at and into the clay layer, groundwater samples
could not be effectively retrieved; therefore, the Geoprobe® direct push equipment was pulled
back into the silty sand material just above the clay layer, such that a water sample could be

collected.

2.2 Groundwater Waterloo Profile Sampling

On August 31 and September 1, 2011, 8 Waterloo Advanced Profiling System™ (Waterloo)

locations where sampled along Commerce Street and on adjacent residential properties.
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Similar to the vertical profiling protocol, a sample for VOC screening was collected every five
feet until the top of the clay layer was encountered. The groundwater samples were collected in
three 40 mL VOA vials and submitted to Stone’s on-site mobile laboratory for screening. All
2011 Waterloo profiling locations are shown on Figure 2-1. Results of Stone’s screening are
included in Appendix C in their “Data Package for Waterloo Profiling and MobiLab Services” and
presented in Section 3.1.1. A discussion of the results is included in Section 4.

In addition to groundwater samples, physiochemical parameters [e.g. pH, specific conductivity,
dissolved oxygen (DO), and oxidation-reduction potential (ORP)] and index of hydraulic
conductivity (Ic) were continuously recorded with depth during profiler advancement between
sample locations within a borehole. The results of the physiochemical and Ix data are included
in Appendix C in Stone’s “Data Package for Waterloo Profiling and MobiLab Services” and

discussed in Section 4.

2.3 October 2011 Groundwater Elevation Measurements

On October 6, 2011, a potentiometric surface survey was completed throughout AIP and
adjacent residential areas. Groundwater level measurements were collected from 26 shallow
overburden wells and 28 intermediate/deep overburden wells using a Geotech® electronic
water level meter in general accordance with SOP-HYD-003 (QAPP). Table 2-1 presents the
groundwater potentiometric surface survey data in feet above mean sea level (ft-msl). The
gauging data set was coupled with the monitoring well elevation survey data to determine
groundwater elevations. The interpreted potentiometric surfaces for the shallow and
intermediate/deep overburden aquifer units are presented on Figure 2-2 and Figure 2-3,
respectively. An assessment of groundwater elevation data is presented in Section 4.

2.4 Residential Well Research

In addition to vertical profile sampling and groundwater elevation measurements, Nobis also
conducted a limited background investigation regarding residential drinking water wells in the
area to address a recommendation from the 2010 Data Summary Report. The purpose of the
investigation was to determine if active wells remain in the area that may be at risk for becoming
a potential receptor of groundwater contamination, and to identify whether a potential hydraulic
connection between the wells and groundwater beneath the Study Area exists. The

investigation included the review of background documents from Vermont state agencies and
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private consultants, and conversations with residential home owners. A discussion of the

results is included in Section 4.

3.0 LABORATORY ANALYTICAL RESULTS

The following sections present a summary of the analytical results for samples collected during
the 2011 field investigations. A discussion of the results is included in Section 4. Groundwater
concentrations are compared to the GWPRs and MCLs.

3.1 Vertical and Waterloo Profiling Groundwater
3.11 VOCs

The results of the vertical/Waterloo profiling groundwater VOC analyses indicate the following:

¢ No VOCs were detected above laboratory detection limits in the vertical/Waterloo profile
locations VP-32, VP-33, VP-34, VP-35, VP-37, VP-41, VP-51, VP-52, VP-53, VP-55, VP-
58, or WP-07.

e One or more VOCs were detected in vertical/Waterloo profile locations VP-36, VP-38,
VP-39, VP-40, VP-42 through VP-45, VP-47 through VP-50, VP-54, VP-56, VP-57, WP-
01 through WP-06, and WP-08.

e Groundwater COC VOCs in exceedance of groundwater criteria include:

o TCE: VP-36 (6 intervals), VP-38 (2 intervals), VP-39 (5 intervals), VP-40 (2 intervals),
VP-42 (2 intervals), VP-43 (3 intervals), VP-45 (3 intervals), VP-47 (4 intervals), VP-
48 (4 intervals), VP-49 (5 intervals), VP-50 (5 intervals), VP-54 (3 intervals), VP-56 (2
intervals), VP-57 (3 intervals), WP-01 (5 intervals), WP-02 (2 intervals), WP-03 (3
intervals), WP-04 (2 intervals), WP-05 (2 intervals), WP-06 (4 intervals), and WP-08
(2 intervals). A maximum concentration of 58,000 ug/L observed in WP-01 at 35 ft-
bgs.

o PCE: VP-47 (3 intervals), VP-48 (3 intervals), WP-01 (one interval), and WP-06 (2

intervals) with a maximum concentration of 83 pg/L observed in VP-48 at 30 ft-bgs.
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0 cis-1,2-DCE: VP-38 (one interval), WP-01 (one interval), and WP-02 (4 intervals)
with a maximum concentration of 31,000 pg/L observed in WP-02 at 30 ft-bgs.

Groundwater non-COC VOCs in exceedance of groundwater criteria include:

e 1,1-DCE detected in WP-02 (4 intervals) with a maximum concentration of 120 pg/L at
30 ft-bgs.

Figure 3-1 displays all the TCE analytical results from the 2011 vertical and Waterloo profiling
event. Raw copies of all the mobile lab (EPA and Stone) and NERL results are included in
Appendix B. Results of the profiing show detectable TCE concentrations ranging from
0.10 pg/L (VP-39 at 15 ft-bgs) to 58,000 pg/L (WP-01 at 35 ft-bgs). Table 3-1a provides a
statistical summary of TCE at each profile location including maximum, minimum, and average

concentrations as reported by the mobile and NERL labs.

Additionally, Table 3-1b and Table 3-1c provide statistical summaries for PCE and cis-1,2-DCE,
respectively, at each profile location including maximum, minimum, and average concentrations
as reported by the mobile and NERL labs. PCE was observed in the vertical and Waterloo
profiling results at detectable concentrations ranging from 0.1 pg/L (VP-47 at 15 ft-bgs) to
83 ng/L (VP-48 at 30 ft-bgs), while cis-1,2-DCE was more prevalent at detectable
concentrations ranging from 0.43 pg/L (WP-03 at 15 ft-bgs) to 31,000 pg/L (WP-02 at 30 ft-bgs).
Similar to the maximum concentration of cis-1,2-DCE detected at VP-22 in 2010, WP-02 is
located adjacent to the unnamed stream. The results indicate some level of reductive
dechlorination during which the anaerobic conditions presented by the stream cause TCE to

sequentially lose carbon atoms and form lesser chlorinated compounds such as cis-1,2-DCE.

A full analysis and discussion regarding the VOC results and trends is presented in Section 4.

3.1.2 Metals

Table 3-2 provides all total and dissolved metals results for samples collected during the 2011

vertical profile investigation.
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Groundwater concentrations for total metals in exceedance of groundwater criteria include:

e Arsenic detected in VP-33 (20 ft-bgs), VP-35 (25 ft-bgs), VP-36 (25 ft-bgs), VP-37 (25 ft-
bgs), VP-38 (30 ft-bgs), VP-40 (25 ft-bgs), VP-45 (30 ft-bgs), and VP-54 (30 ft-bgs) with

a maximum concentration of 240 pg/L observed in VP-45.

¢ Cadmium was detected in VP-45 (30 ft-bgs), at a concentration of 27 pg/L.

e Total chromium detected in VP-33 (20 ft-bgs), VP-36 (25 ft-bgs), VP-37 (25 ft-bgs), VP-
38 (30 ft-bgs), VP-40 (25 ft-bgs), VP-45 (30 ft-bgs), and VP-54 (30 ft-bgs) with a

maximum concentration of 740 ug/L observed in VP-45.

e Lead detected in VP-33 (20 ft-bgs), VP-35 (25 ft-bgs), VP-36 (25 ft-bgs), VP-37 (25 ft-
bgs), VP-38 (30 ft-bgs), VP-40 (25 ft-bgs), VP-45 (30 ft-bgs), and VP-54 (30 ft-bgs) with

a maximum concentration of 250 pg/L observed in VP-45.

e Manganese detected in VP-33 (20 ft-bgs), VP-34 (25 ft-bgs), VP-35 (25 ft-bgs), VP-36
(25 ft-bgs), VP-37 (25 ft-bgs), VP-38 (30 ft-bgs), VP-39 (30 ft-bgs), VP-40 (25 ft-bgs),
VP-42 (35 ft-bgs), VP-45 (5 and 30 ft-bgs), VP-49 (25 ft-bgs), and VP-54 (30 ft-bgs) with

a maximum concentration of 24,000 pg/L observed in VP-45.

o Nickel detected in VP-33 (20 ft-bgs), VP-36 (25 ft-bgs), VP-37 (25 ft-bgs), VP-38 (30 ft-
bgs), VP-40 (25 ft-bgs), VP-45 (30 ft-bgs), and VP-54 (30 ft-bgs) with a maximum
concentration of 1,100 pg/L observed in VP-45.

Groundwater concentrations for dissolved metals in exceedance of groundwater criteria include:

e Manganese detected in VP-34 (25 ft-bgs), VP-37 (25 ft-bgs), VP-39 (30 ft-bgs), and VP-
49 (25 ft-bgs) with a maximum concentration of 2,100 pg/L observed in VP-49.

Figure 3-2 displays all the total metal analytical results exceeding standard from the 2011

vertical profiling event. A full analysis and discussion regarding metals results and trends is

presented in Section 4.
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3.1.3 1,4-Dioxane

Table 3-3 provides all 1,4-dioxane results for samples collected during the 2011 vertical profile

investigation. No results were reported above the laboratory detection limit for 1,4-dioxane.

3.2 Data Quality Assessment and Limitations

In accordance with the QAPP, a data quality assessment was performed to evaluate whether
the vertical profiling data from October 2011 sampling event were suitable for use in assessing
the current nature and extent of groundwater contamination. The assessment consisted of the

following:

e Review of the PQOs and the sampling design.

o Review of sample collection logs.

o Review of the data validation criteria (all data was subjected to Tier | modified level data
validation).

o Correlation of data results to expected values and comparison with historical data
results.

e Compare results against applicable State and Federal criteria, including Vermont’'s
Groundwater Protection Rule (GWPR), primary groundwater quality standards, and EPA

Maximum Contaminant Levels (MCLS).

3.21 Project Quality Objectives and Sample Design

The purpose of this groundwater monitoring data collection was to characterize the current
nature and extent of groundwater contamination in support of developing a revised CSM and
identifying potential data gaps.

VERTICAL PROFILING

August Data:

Forty-five groundwater samples were screened at the EPA Region I's Office of Environmental

Measurement and Evaluation (OEME) Laboratory for volatile organic compounds (VOCSs) using

a gas chromatograph (GC) equipped with a photo-ionization detector (PID) and electron capture
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detector (ECD). Thirty-six groundwater samples were tested by GC/mass spectroscopy (MS) at
OEME for VOCs.

Eleven groundwater samples were analyzed at the EPA OEME laboratory for 1,4-dioxane using
EPA'’s standard operating procedure (SOP).

Eighteen groundwater samples were analyzed at the EPA OEME laboratory for total and
dissolved metals. The metals scheduled for analysis included all the of the Target Analyte List

(TAL) metals, minus mercury.

Sample results were compared with the VTGWPR and MCLs and are presented in Table 1-1.
The Study Area COCs are listed in Table 1-1 and were discussed in Section 1.6 of this report.
Action Limits used to evaluate environmental data for COCs are the numerical GWPRs and
MCLs. Currently, no response action for COCs exceeding the GWPRs and MCLs has been

established.

October Data:

Twenty-five samples were screened at the EPA OEME Laboratory for VOCs using a GC
equipped with a PID and ECD. Four of the samples were tested by GC/MS at OEME for VOCs.

Sample results were compared with the VTGWPR and MCLs and are presented in Table 1-1.
The Study Area COCs are listed in Table 1-1 and were discussed in Section 1.6 of this report.
Action Limits used to evaluate environmental data for COCs are the numerical GWPRs and
MCLs. Currently, no response action for COCs exceeding the GWPRs and MCLs has been

established.

3.2.2 Data Validation

Data validation of the vertical profiling analytical results was conducted following the Region 1
EPA-New England Data Validation Functional Guidelines for Evaluating Environmental
Analyses (Dec. 1996).

Full data packages were not provided by EPA OEME for review. The GC VOC screening

method does not require the full calibration and method quality control (QC) sample analysis
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that a full analysis would require. A sample-by-sample completeness and review of provided

QC data received and impacts on results were performed.

August Data:

Screening GC VOC QC data consisted of field QC: trip blanks and field duplicates; and
laboratory QC: laboratory duplicates and performance evaluation (PE) samples.

The following table summarizes the VOC screening data QC results.

QC Sample Type QC Results
Trip Blanks All results were non-detect for targeted analytes.
One field duplicate pair has detections for TCE only (2.2 ug/L and
Field Duplicates 1.4 pg/L) %D = 44%, meeting the QAPP QC limit of 50%. The

second field duplicate sample pair was non-detected.

One lab duplicate sample pair was analyzed with detections and all
Lab Duplicates the precision data met established criteria. The remaining lab
duplicates’ results were non-detected.

Three PE samples were collected. In all three samples 1,1-DCE
failed to be properly detected. TCE passed in each of the samples
containing it, but was warning-low in one sample. The PCE result in
one sample failed-low, and was warning-low in a second sample.
Neither PCE nor TCE were present in the third PE sample. Other
substances that were poorly detected in PE sample(s) included
trans-1,2-DCE, 1,1,1-TCA, benzene, and toluene.

Performance
Evaluation Samples

No problems were noted for sample preservation and analyses were performed within the
established holding times. Although the QAPP addendum did not cite a revised target
compound list (TCL), the EPA SOP documenting the VOC screening method identified the
compounds that were subject to the SOP. This list matched the listing of compounds reported
by the EPA laboratory.

If a higher-level data validation was performed, it is likely that due to the relatively poor PE
performance via the screening VOC method the results for the following substances would be
qualified as estimated (J/UJ): trans-1,2-dichloroethene (trans-1,2-DCE), 1,1,-dichloroethene
(1,1-DCE), 1,1,1-trichloroethane (1,1,1-TCA), benzene, tetrachloroethene (PCE), and toluene.

Professional judgment would be used to determine whether the main target compound
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trichloroethene (TCE) would require estimation given the passable, but potentially biased-low

PE results.

Laboratory GC/MS QC data consisted of field QC: trip blank samples and field duplicates; and
laboratory QC: laboratory reagent blank samples, laboratory fortified blank samples (LFB),
laboratory duplicate samples, matrix spike/matrix spike duplicate samples (MS/MSDs),
surrogate compounds, and PE samples.

The following table summarizes the VOC GC/MS QC results.

QC Sample Type QC Results
No detections of target analytes; common detections of acetone and
Trip Blanks methyl ethyl ketone; and one detection of tetrahydrofuran were
noted.
Field Duplicates Field duplicate pair QC results met established criteria.

Lab Reagent Blanks No substances were detected in laboratory blank samples.

Recovery and reproducibility of lab fortified blank substances met
established criteria.

Lab Fortified Blanks

Lab Duplicates Lab duplicate results met established criteria.
Matrix Spike/Matrix | Vinyl acetate (non-target compound) was detected outside of
Spike Duplicates established recovery/reproducibility criteria.

Surrogate compounds | All surrogate compounds were recovered within established criteria.

PE samples results for target compounds were all acceptable without
warning. A PE sample result for 1,3-dichloropropene received a
pass warning-low designation.

Performance
Evaluation Samples

No problems with sample preservation or holding times were noted in any of the GC/MS sample
packages. Continuing calibration verification non-conformances associated with acetone and
methyl ethyl ketone were noted in sample EP0403 (trip blank sample). The analyte list in the
laboratory reports does not match the target list provided in the QAPP, cyclohexane, methyl
acetate, and methyl cyclohexane were not analyzed by the EPA laboratory. None of these
substances is a primary target compound for this project. Additionally, numerous substances

were analyzed for, but were not included on the target list provided in the QAPP.

The majority of samples were analyzed with a dilution factor (DF) of 1; however, high

concentrations of TCE necessitated DFs of up to 250 times for some samples. The elevated
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guantitation limits (QLs) associated with these diluted samples caused many of the results of

these samples to exceed the desired QLs for the remaining substances.

Correlations between the screening VOC method and the fixed laboratory GC/MS method were
performed. The following table provides a summary of the correlation.

Sample ID GC \:l(g)];.l‘,_TCE GC/MSHZ/?C TCE %RPD
EP0412 1700 2300 30
EP0422 ND ND --
EP0434 ND ND --
EPO0438 70 100 35
EPO0443 ND ND --
EPO0451 ND ND --
EP0463 2.7 2.1 25
EP0467 400 410 2.5

The correlation described above suggests that the GC screening data for TCE may be slightly
biased low, which is also suggested by the warning low values reported in the PE sample.
However, plotting the data shows a R? in excess of 0.99, which suggests very good correlation

between the two methods.
Laboratory GC 1,4-dioxane QC data consisted of field QC: field duplicates; and laboratory QC:
laboratory reagent blank samples, LFBs, laboratory duplicates, MS/MSDs, surrogate

compounds, and a PE sample.

No QC non-conformities were noted in the 1,4-dioxane data. The 1,4-dioxane PE result

passed, but had a warning high score.

Laboratory total metals data QC data consisted of field QC: field duplicates; and laboratory QC.:

laboratory reagent blank samples, LFBs, laboratory duplicates, MS, and a PE sample.

The following table summarizes the total and dissolved metals QC results.
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QC Sample Type QC Results

Field Duplicates Field duplicate pair QC results met established QC criteria.

Lab Reagent Blanks Calcium and zinc were detected in one of the two reagent blank
samples.

Lab Fortified Blanks Lab fortified blank sample results met established QC criteria.

In one laboratory duplicate sample aluminum was reported outside
acceptable QC criteria. The second laboratory duplicate sample
Lab Duplicates reported the following substances as being outside established QC
criteria: aluminum, arsenic, chromium, cobalt, copper, iron, lead,
magnesium, nickel, vanadium, and zinc.

In each of the matrix spike samples, aluminum, iron, and
manganese were each detected in excess of four times the spike
amount; therefore, a percent recovery could not be established.
The remaining substances were within established QC criteria.

Matrix Spikes

Performance

) Only lead was reported as a failed, missed contaminant.
Evaluation Sample

No problems with sample preservation or holding times were noted in any of the metals
samples. The analyte list in the laboratory reports does not match the target list provided in the
QAPP; mercury was not analyzed by the EPA laboratory. The laboratory reported that a layer
of fine material (presumed to be silt) was present in the sample containers (sample VP-3725A)
scheduled for total metals analyses. It was believed that the presence of this material may have
contributed to the poor recovery of substances in the laboratory duplicate sample, which caused

the laboratory to estimate these results (J).

The QLs for the following metals did not meet established project goals: antimony, arsenic,
beryllium, cadmium, lead, and thallium. Additionally, potassium and sodium were on the target
analyte list, but were not analyzed by the EPA laboratory. Selenium was analyzed by the

laboratory, but was not requested.

October Data:

GC VOC screening data consisted of field QC: trip blanks and field duplicates. Trip blanks were
non-detect for target analytes. Two field duplicate pairs were collected and analyzed
(EPO0489/EP00490 [VP-5630A] and EP00494/EP00495 [VP-5720A]). Both were outside
precision goals of <30% relative percent difference (RPD) for the one target analyte detected,

trichloroethene (TCE). These results indicate variability in sampling and/or analysis. Results for
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the samples and duplicates would be estimated (J) if a Tier Il or Il validation were completed.
The only laboratory QC data presented in the reports from OEME were laboratory duplicates.

The laboratory duplicates met precision acceptance criteria.

GC/MS VOC data consisted of no field QC samples. Laboratory QC reported in EPA’s report
included a laboratory blank, LFB, a laboratory duplicate, and matrix spikes. All laboratory QC
samples were within acceptance criteria except for bromomethane which recovered high in one
of two LFBs. Because bromomethane was not detected in the associated samples, the data

was not affected.

The laboratory qualified several samples as estimated (J) due to preservation outside of
acceptance criteria. The pH of the samples was higher than 2 in the following samples for GC
VOC screening: EP00482 (VP-5525A), EP00487 (VP-5620A), EP00504 (VP-5830A), and
EP00505 (VP-5833A). The pH of the samples was higher than 2 in the following samples for
GC/MS analysis: EP00489 (VP-5630A) [pH=4] and EP00491 (VP-5635A) [pH=6]. All samples
were pre-preserved in the field with hydrochloric acid. It is also interesting to note that samples
EP00489 and EP00491 had acceptable pHs during the GC VOC screening. It suggests that
there is changing pH over time. Because all samples were analyzed within 2 days of collection,

no qualification of the sample results is needed.

The GC VOC analyte list matches the QAPP analyte list for this analysis. However, the GC/MS
VOC analyte list does not match the QAPP analyte list for the full analysis (Table 7-2 of the
QAPP). The following analytes were not reported by the EPA OEME: 1,4-dioxane, cyclohexane,
methyl acetate, and methyl cyclohexane. As these analytes do not have VT GWPRs or EPA
MCLs, they are not considered critical to the project quality objectives. Twenty-one additional
analytes that were not listed on Table 7-2 of the QAPP were reported using GC/MS by EPA
OEME.

All samples were analyzed at a dilution factor (DF) of 1 by GC VOC. The reporting limits (RLS)
achieve the VT GWPRs and EPA MCLs. However, samples EP00489 (VP-5630A) [DF=20],
EP00496 (VP-5725A) [DF=10], and EP00497 (VP-5730A) [DF=20] exceed VT GWPRs and
EPA MCLs for the following compounds due to elevated RLs from the dilutions required for
high concentrations of trichloroethene in the samples: 1,1,2-trichloroethane, 1,1-dichloroethene,

1,2-dichloroethane, 1,2-dichloropropane, benzene, carbon tetrachloride, tetrachloroethene, and

NH-3339-2011-D 21 Nobis Engineering, Inc.



vinyl chloride. Methylene chloride is also exceeded for VT GWPRs only and bromomethane is
exceeded for EP00489 and EP00497 for VT GWPRs only.

Correlation between GC VOC results and GC/MS VOC results for trichloroethene was also

reviewed. Trichloroethene detected results by GC VOC were found to be much higher than by

GC/MS.

sample ID GC \:lz/ﬁ:_TCE GC/MSHX/CEC TCE %RPD
EP00489 430 120 112
EP00491 ND at 1 ND at 1 0
EP00496 320 170 61
EP00497 640 230 94

As GC/MS analysis is much more reliable, the GC VOC results should be considered biased
high.

3.2.3 Data Quality Assessment

Based on this assessment it was determined that the screening-level August VOC data, as
reported by the laboratory, are sufficient and usable for screening evaluation purposes. Despite
the generally positive correlation between screening and fixed laboratory analyses, the failure of
the screening method to adequately report several of the chlorinated compounds in PE samples
may suggest that the laboratory screening method underreported the concentrations of target

compounds.

The fixed laboratory VOC and 1,4-dioxane data is of sufficient quality to be used to support
decision making for this project. Due to the presence of a layer of silt in the sample containers,
and based upon the poor recovery of certain metals in the laboratory duplicate sample, the total
metals data may be estimated due to matrix interference. Additionally, lead was not detected in
the PE sample, which caused a failure-action low condition, suggesting an underreporting of
lead concentrations. The dissolved metals samples did not contain this fine material, and

therefore, was not affected by the potential matrix effects.
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Based on this assessment it was determined that the October data, as reported by the
laboratory, are sufficient and usable for this and subsequent reports and for the purposes of the

project quality objectives.

3.24 Data Limitations

A review of field sampling techniques, sample preparation and handling methods and the

analytical results has been completed.

Vertical Profiling

Validation of the August 2011 data was limited to reported results by EPA OEME (i.e., a limited
report; not a full documentation package), and limited to the QC data that was reported and
summarized above. The majority of the screening-level GC VOC data should be considered
estimated due to the numerous action-low/warning-low PE scores. The GC/MS data is of much
higher quality than the screening level data, as the QC results and PE sample scores were
primarily within established limits. A comparison of the screening data to the GC/MS data
indicates that the screening data may be biased slightly low, but that the overall correlation of

screening data to fixed laboratory analyses was good.

Validation of the October 2011 data was limited to reported results by EPA OEME (i.e., a limited
report; not a full documentation package) and limited to the QC data that was reported and
discussed above. The majority of the data was from GC VOC screening results and should be
considered estimated at best as the correlation with confirmation GC/MS VOC analysis

indicates the results by GC are considerably biased high.

4.0 RESULTS DISCUSSION AND CONCEPTUAL SITE MODEL UPDATE SUMMARY

Presented below is a summary and interpretation of the data collected during the 2011
investigations. This data is used to help update the Draft CSM Report (Nobis, 2009b) with
respect to groundwater flow direction, geology/hydrogeology, and nature and extent of

contamination for groundwater.
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4.1 Groundwater Flow Directions and Properties

With respect to groundwater flow directions in the shallow and deep overburden, the 2011
measurements (Figure 2-1 and Figure 2-2) continue to demonstrate overburden groundwater to
the west of the Study Area flowing generally southwesterly, and groundwater to the east flowing
in a south/southeasterly direction toward the unnamed stream (discharge boundary), as
previously reported in the CSM and historical evaluations. This data set is consistent with
previous interpretations including the most recent set of data from 2010. It appears the
unnamed stream is a discharge zone for shallow groundwater, as noted by the elevated
concentrations of TCE and DCE in surface water in the unnamed stream during past sampling
events and the 2010 porewater sampling results. There is only one viable bedrock well at the
Study Area, thus making it difficult to interpret groundwater flow direction within the bedrock.
Bedrock groundwater flow direction interpretation in the region is based on literature

interpretations and is presented in the CSM.

With respect to groundwater properties, the 2010 Data Summary Report calculated an average
groundwater velocity of 0.108 feet/day, or 39.4 feet/year, across the Study Area. The report
also calculated vertical gradients and concluded there is no consistent trend from well couplet to
couplet moving across the Study Area and that vertical flow has little influence on TCE migration
through the aquifer. Refer to the 2010 Data Summary Report for a more detailed discussion

regarding these properties and their calculations.

4.2 Nature and Extent of Contamination
421 Overburden Groundwater VOCs

The 2011 groundwater vertical and Waterloo analytical data was used to address data gaps
with respect to overburden groundwater contaminant delineation as identified in the 2010 Data
Summary Report. The majority of the profile locations were located along suspected clean
edges of the known TCE plume in order to fully delineate the extent of the contamination. Due
to the presence of an on-site mobile laboratory generating real-time results and quick analytical
turnaround times by the fixed laboratory, in-field proposed location adjustments could be made
to define the clean zones in the event a location contained groundwater exceeding applicable
VOC standards.
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According to the 2011 results displayed in Figure 3-1, vertical profile locations VP-32, 33, 51,
52, and 53 have successfully delineated the northern boundary of the plume. Additionally, VP-
34, 35, 37, and 55 have successfully delineated the majority of the eastern boundary (east of
the unnamed stream). Although data south of VP-55 and east of the unnamed stream are
unavailable, groundwater concentrations in these areas are inferred to decline to below
standard in close proximity to VP-55. This conclusion is based on the declining trend in TCE
concentrations observed in VP-40 when compared to 2010 and 2011 data to the north and the

theory that the unnamed stream is acting as a discharge boundary.

The southern boundary appears to be partially delineated as evident by non-detections
observed in VP-41 and previous non-detect results from monitoring wells OE-2A (deep
overburden) and OE-2B (shallow overburden) located to the south. Above standard
concentrations are observed in VP-56 (maximum of 230 ug/L at 30 ft-bgs). However, similar to
the eastern plume boundary, concentrations are inferred to decline in close proximity to VP-56
based on the declining trends in TCE concentrations to the north and the presence of the
unnamed stream. It is believed the remaining areas of uncertainty with regards to the eastern
and southern plume boundaries do not represent significant data gaps at this time. Areas to the
southwest are also delineated as evident by non-detects in WP-07 and non-detect or below

standard results in VP-44.

The results presented in the 2010 Data Summary Report demonstrate the presence of a large
TCE plume in overburden groundwater throughout the length of Commerce Street/AIP and
extending into adjacent residential areas to the west. The additional 2011 profiling data further
confirms this observation as evident by results from Commerce Street locations such as VP-36,
VP-54, and WP-01, and locations on residential properties such as VP-48, VP-50, and WP-08
(Figure 3-1).

The remaining areas of uncertainty with respect to plume delineation occur in western portions
of the Study Area along Shunpike Road (e.g. VP-49, VP-50, VP-57, WP-05, and WP-06) and
properties along the west side of South Brownell Road (e.g. VP-45 and VP-47) where TCE
concentrations remain in excess of applicable standards. Of particular note are TCE
concentrations exceeding standard in shallow overburden groundwater (less than or equal to 20
ft-bgs), particularly in VP-50 and WP-06. A similar result was observed in 2010 groundwater
samples collected from VP-24 and MW-08S (installed as a result of VP-24). Additionally, while
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all results from VP-58 were non-detect, WP-05 (the next westernmost point) still contained TCE
concentrations exceeding standard. However, given the general trend of declining
concentrations moving west and the overall reduced magnitude of TCE in WP-05 (in
comparison to “hot-spot” locations such as VP-24 and WP-06), it is reasonable to conclude that
the TCE plume terminates in closer proximity to WP-05 to the west, rather than closer to VP-58
located 1,500 feet west on Shunpike Road from WP-05.

Figure 4-la and Figure 4-1b display 2010 and 2011 vertical/Waterloo profiing TCE
concentrations at 15 and 20 ft-bgs, respectively. At both depths, four locations west of South
Brownell road exhibit concentrations exceeding 100 pg/L compared to only two locations to the
east (VP-38 and WP-03). Given that no locations between these two areas exhibit
concentrations exceeding 100 ug/L, coupled with known shallow overburden groundwater flow
directions (Section 4.1), it is possible that a source separate from that contributing to the
contamination observed along Commerce Street and AIP exists in the areas along Shunpike

Road and west of South Brownell Road.

Figure 4-2a through Figure 4-2g display TCE concentration contours based on the 2010 and
2011 vertical/Waterloo profile results. Similar to Figure 4-1a and Figure 4-1b, Figure 4-2a,
Figure 4-2b, Figure and 4-2c depict dissolved-phased TCE residing in the shallow overburden
groundwater west of South Brownell Road and southeast portions of Commerce Street. These
figures show two distinct areas of TCE contaminated groundwater. Additional evidence of two
sources is the detection of TCE above criteria at 10 ft-bgs along Shunpike Road that is not
observed along Commerce Street and throughout AIP (were data is available).

Additionally, Figure 4-2d through Figure 4-2g confirm that the majority of the VOC contamination
throughout Commerce Street and AIP resides in the intermediate and deep overburden
groundwater, particularly between 30 and 40 feet-bgs (Figure 4-e, Figure 4-2f, and Figure 4-29).
As discussed in the 2010 Data Summary report, the occurrence of TCE at depth is a result of
the dense nature (i.e. heavier than water) of dissolved phase chlorinated VOCs as they have
had sufficient time to migrate vertically downward through the aquifer from the time of any

ground surface release.

Figure 4-3, Figure 4-4, and Figure 4-5 display cross-sectional contaminant plume outlines that

were presented in the 2010 Data Summary Report and have been updated with the 2011
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vertical/Waterloo profile TCE results, along transects A-A’ , B-B’ and C-C’' (see Figure 1-2),
respectively. These cross-sections clearly depict the highest concentrations of TCE in the
intermediate/deep overburden groundwater, especially in central portions along Commerce
Street. In Figure 4-3, of particular interest are the high concentrations in the vicinity of VP-16
(MW-04D) and VP-19 (MW-05D/D2). Both locations are situated within an apparent broad clay
depression with a relief in the top surface of the clay of 9 feet between VP-13 and VP-18. TCE
results of these magnitudes are similar to those observed by Geo Trans in the same areas
during 1999 and 2000 and Nobis during 2010. The TCE results and depression together
suggests the clay depression is acting to not only retard vertical migration of contaminants, but
to at least partially limit horizontal migration as well, as indicated by concentrations of far lesser
magnitudes in southerly situated wells (e.g. MW-07M) and new vertical profile locations (e.g.
VP-39 and VP-56). It should be noted that elevated TCE concentrations are also observed in
areas outside of the interpreted clay depression (e.g. MW-06M/D), thus indicating that other
pathways and mechanisms exist to carry the contaminated groundwater away from the

suspected source area(s).

The 2011 vertical/Waterloo profile analytical results, coupled with the 2010 results, allowed for
the creation of two additional cross-sections along western portions of the Study Area. Figure
4-6 and Figure 4-7 depict cross-sections of the TCE plume along lines D-D’ and E-E’,
respectively, shown on Figure 1-2. Figure 4-6, trending north-south to the east of South
Brownell Road, depicts the plume residing at approximately 20 to 45 ft-bgs. These depths are
consistent with contaminant depths observed throughout Commerce Street/AlP and areas along
Kirby Lane, leading to the conclusion that the contamination is an extension of the plume
originating from the east. Figure 4-2f and Figure 4-2g confirm the connectivity of the
contamination displayed in Figure 4-6 with Commerce Street/AIP and Kirby Lane areas. Figure
4-6 also shows the delineation of the contamination to the north and south as represented by

detections below standard in VP-52 and VP-44, respectively.

Figure 4-7 trends north-south to the west of South Brownell Road. While the cross-section
shows TCE exceeding criteria as deep as 35 ft-bgs, it also shows contamination as shallow as
10 and 15 ft-bgs, which is not the case in Figure 4-6. Again, this is further evidence that
contamination in this part of the Study Area likely originates from a source separate from that

contributing to Commerce Street/AIP contamination. Similar to Figure 4-6, Figure 4-7 also

NH-3339-2011-D 27 Nobis Engineering, Inc.



shows the delineation of the contamination to the north and south as represented by detections

below standard in VP-51 and WP-07, respectively.

Additional evidence of a possible source to the west is the detection of PCE above standard at
multiple locations west of Kirby Lane. Between 2010 and 2011, 20 of the 65 vertical/Waterloo
profiling locations had at least one PCE detection. Of the 20, 7 had at least one detection
above standard (5 pg/L). Below is a breakdown of where the exceedances occurred and the
maximum concentration of PCE detected. All but one is located west of Commerce Street and

Kirby Lane.

e VP-24 (Shunpike Rd.): 14 pg/L

o VP-26 (west of Kirby Lane.): 9.3 ug/L

o VP-27 (west of Kirby Lane.): 26 ug/L

e VP-47 (S. Brownell Rd./Kirby Lane.): 14 ug/L
e VP-48 (S. Brownell Rd.): 83 pg/L

e WP-01 (Commerce St.): 9.6 pg/L

e WP-06 (Shunpike Rd.): 60 pg/L

Also, the December 2010 groundwater monitoring well data shows PCE above standard in only
MW-08S and MW-08M (located along Shunpike Road) at concentrations of 28 and 25 ug/L,
respectively. PCE was also detected in MI-08, AL-02, BM-03D, MW-05D, and MW-06M but at
concentrations no greater than 3.5 ug/L (MW-06M). The presence of PCE concentrations
above standard in areas west of Commerce Street/AlP (in particular along Shunpike Road) puts
a signature on the groundwater quality separating it from conditions generally observed along

Commerce Street.

It should be noted that while it is possible that two different TCE sources are present, the
generated plumes appear to co-mingle, especially at intermediate depths. This observation is
consistent with groundwater (both shallow and deep overburden) in northern parts of Commerce
Street/AlIP flowing southwest towards Shunpike and South Brownell Roads. This co-mingling of
the plumes is displayed in Figure 4-2c through Figure 4-2f.
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422 Overburden Groundwater Metals

Metals continue to be observed throughout the Study Area at concentrations above their
respective GWPRs/MCLs. The 2010 Data Summary Report stated the most prevalent metal
detected above the respective GWPR/MCL was cadmium. However, the 2011 total metals data
also identifies arsenic, chromium (total), lead, manganese, and nickel present in groundwater at
levels above their respective GWPRs/MCLs. Figure 4-8 depicts the area to the southwest of the
former Mitec property that contains cadmium concentrations greater than the MCL of 5 pg/L.
Figure 4-9 displays the cross-sectional contaminant plume outline for cadmium based on Fall

2010 groundwater results along transect F-F’ (see Figure 1-2).

While multiple 2011 total metals concentrations are detected exceeding standard, the dissolved
metals results show only manganese to be above standard. This is an indication that the
sediment in the unfiltered total metals samples is likely contributing to the observed elevated
concentrations, and not the dissolved phase groundwater portion itself. In most cases, this
contributing sediment contamination is likely naturally occurring, which is consistent with natural
background subsurface conditions encountered at many other sites. Given the naturally
occurring nature of metals in the subsurface, coupled with their relative immobility compared to
VOCs (especially with the minimal hydraulic gradient across the Study Area), metals in

groundwater do not pose an immediate threat to human health and the environment at this time.

4.2.3 Overburden Groundwater 1,4-Dioxane

No sample results were reported above laboratory method detection limits. Therefore, 1,4-

dioxane does not pose an immediate threat to human health and the environment at this time.

4.3 Contaminant Mass Estimations

Based on additional 2011 vertical profiling analytical data, the 2010 contaminant mass estimate
for dissolved-phase TCE beneath the Study Area was re-calculated. The additional 26 vertical
profile and 8 Waterloo profile locations provide a more robust data set capable of producing a
more refined estimate than the 2010 calculation. The estimate was based on the following

assumptions:
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e There are two TCE plumes within the investigation area, one is beneath Commerce
Street, the other is west of South Brownell Avenue in the vicinity of the intersection with

Shunpike Road; see Figure 4-2b.

e Each plume’s area is assumed to be the area within the 5 pg/L contour for dissolved-

phase TCE, as shown on the Figure 4-2 series.

e The aquifer material generally consists of silty sand; the porosity is assumed to be

20 percent.

e TCE that may be present in unsaturated soil, NAPL (if present) and other detected

VOCs were not included in this calculation.

e Beginning at the 25 ft interval and continuing down, the west limit of the Commerce
Street plume is defined by the east edge of South Brownell Avenue. Above the 25 ft
interval the two distinct plumes are visible, as shown on Figure 4-2a and Figure 4-2b.

Setting a limit was not necessary at these intervals to distinguish the two plumes.

Calculations were performed for the Commerce Street plume and for the plume area west of
South Brownell Avenue. Calculations made use of two zones within the 5 pg/L contour for each
5 ft interval of each plume and then added together to obtain a total contaminant mass estimate

for each plume:

Inner Zone: the Inner Zone consists of all the area inside the 1,000 pg/L contour shown
on the Figure 4-2 series. The average concentration of TCE in groundwater was
assumed to equal the median of 1,000 pg/L and the maximum TCE concentration of

each interval, for each plume. This value ranged from 1,100 pg/L to 38,000 ug/L.

Outer Zone: The Outer Zone consists of all the area between the 5 ug/L and the
1,000 ug/L contours shown on the Figure 4-2 series. The average concentration of TCE
in groundwater was assumed to equal the median of 5 pug/L and 1,000 pg/L. This value
is 503 pg/L, except for the 10 ft interval where 53 pg/L was used (did not have a
concentration exceeding 69 pg/L at the 10 ft interval, therefore the median of 5 pg/L and
1,000 pg/L was used).
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To perform the calculation, the area of each zone for both plumes by interval was estimated
using GIS software (values are shown in Table 4-1); volume was obtained by multiplying the
areas by 5 ft (the thickness of each interval). These volumes were then multiplied by the
assumed porosity of 20 percent to obtain the volume of groundwater in each of the zones
(assuming full saturation). After converting cubic feet to liters, the groundwater volumes were
multiplied by the median TCE dissolved phase concentration (as described above) for each
zone to obtain estimates for contaminant mass. The estimated mass for the combined Inner
Zones of 2,121 kg, and the estimated mass for the combined Outer Zones of 103 kg, equals a
total of 2,224 kg within the Commerce Street plume. The plume west of South Brownell Avenue
had an estimated mass for the combined Inner Zones of 20 kg, and an estimated mass for the
combined Outer Zones of 50 kg, for a total of 70 kg. The 2011 contaminant mass estimate of
the combined plumes in the site investigation area is 2,294 kg compared to 4,421 kg calculated
in 2010.

Inaccuracies in the above calculations result from the assumption that the median
concentrations estimated for the inner and outer zones apply to the entire estimated area of
each zone. It is also acknowledged that heterogeneities in subsurface characteristics
throughout the Study Area related to hydraulic conductivity and porosity may also contribute to

certain inaccuracies.

4.4 Waterloo Profiling Index of Hydraulic Conductivity (Ix) and

Physiochemical Results

In addition to groundwater chemical analytical results, the 2011 Waterloo profiling provided
valuable physiochemical and conductivity data in regards to Study Area characterization.
During each Waterloo profiler advancement, specific conductivity, dissolved oxygen, pH,
oxidation-reduction potential, and index of hydraulic conductivity (Ic) were continuously recorded

and plotted against depth to produce the logs included with Stone’s report in Appendix C.

44.1 Index of Hydraulic Conductivity (lg)

The Ik (i.e. a measure of the relative zones of high and low hydraulic conductivity) data collected
provided valuable information with regard to understanding subsurface soil conditions and

identifying the stratigraphic unit samples were being collected from. The I data was primarily
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used to identify the clay layer at each point to assure the profiler did not penetrate the surface
too deeply and potentially carry contamination into a deeper zone. During advancement, the Ik
would decrease with depth as soils became finer and less conductive and sharply decline once
the clay surface was encountered. In addition to being careful not to carry contamination to
greater depths, determination of the clay surface helped prohibit clogging of the profiler and
assured the deepest sample could be attained.

Section 3.0 of Stone’s report plots I versus VOC concentrations. These plots (e.g. WP-01 and
WP-04) generally confirm that the highest VOC concentrations occur in the deeper, finer silty
sands. In some cases, groundwater was collected from within the clay (e.g. WP-06 and WP-08)
resulting in concentrations below criteria versus concentrations that were significantly above
criteria at higher depths. This helps confirm that the clay unit is acting as a natural barrier to
retard vertical migration of contaminants into deeper zones, such as bedrock, which may impact

potential future drinking water sources.

In addition to being used during Waterloo advancement, the Ix data can be applied to future
investigative efforts to aid in selecting optimal depths for additional groundwater and soil

sampling, and monitoring well placement.

442 Physiochemical Parameters

Physiochemical data collected during Waterloo profiling included specific conductance, which
ranged from 193 (WP-08) to 4,871 (WP-05) uS/cm; dissolved oxygen, which ranged from 0.52
(WP-03) to 5.48 (WP-08) mg/L; pH which ranged from above 5.37 (WP-08) (and usually above
6) to 7.84 (WP-04); and oxidation/reduction potential, which ranged from -140 (WP-06) to 168
(WP-08) mV. In general, the specific conductance and pH decreased and increased with depth,

respectively.

4.5 Background Research

Munson Earth Movers - 85 Shunpike Road (Lot 16-10, Figure 1-2)

Available environmental information was reviewed for the property located at 85 Shunpike Road
(formerly 20 Shunpike Road). The property is listed in the VTDEC database of hazardous
waste sites 1D982332. It is currently classified Site Management Activity Completed (SMAC)
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and was closed on August 1, 1998. The site was owned by R. J. Colton Inc. from 1987 until
December 1997 when the company went bankrupt. During that span of 10 years the site was
used as a heavy equipment service and storage facility. A Phase | and Il site assessment was

performed in December of 1997 by Johnson Company, Inc. of Montpelier, Vermont.

The Phase | and Il report was prepared for Munson Earth Movers (current owner) who was
seeking to acquire the property. The site was listed on the DECs spills list ID WMD297 after an
anonymous tip from a concerned worker. The worker was concerned that hazardous waste on-
site was not being stored properly as some drums were tipped over and leaking. The DEC
inspected the site August 29, 1997 and did not recommend a cleanup action due to the
impending bankruptcy. It is unknown what was in the drums. The site also had 3 underground
storage tanks (USTs); 1 for gas and 1 for diesel that had monitoring wells installed near them to
detect leakage. The third UST was used for waste oil and was connected to the floor drain in
the service bay of the building. In between the tank in the drain there was an oil water separator
that was also connected to municipal sewage. It was learned from the DEC web database that
the waste oil tank was replaced in 1998, and the other 2 USTs were removed in 2008. No
analytical data were found for the UST activities. The repair bay contained a parts washer, and
a former worker stated that solvents were used. Drums and construction debris were stored on
the northern part of the property. Empty paint, oil and anti-freeze containers were also found in

this area.

It was noted in the Phase | and Il report that staining and stressed vegetation was observed in
the vicinity of the waste oil UST and pipe. Based on the sampling design of the site during the
assessment it is possible that contaminants leaking from the waste oil UST could have been
missed. It is also possible that significant amounts of solvent ended up in the UST via the floor
drain. It was also noted that the on-site assessment was performed in December and snow on
the ground made it difficult to assess soil staining and other visual observations of the entire

site.

Soil, groundwater, and one surface water sample were collected and analyzed for VOCs with
results coming back non-detect for all analytes except methyl tert-butyl-ether (MBTE). MBTE

was detected in two groundwater samples at concentrations below the Vermont GWPR of 40

po/L.
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Four Seasons Garden Center — 472 Marshall Avenue (Lot 69-72, Figure 1-2)

An existing private well was deepened and installed in 2002 at the Four Seasons Garden
Center on Marshall Ave. The well was installed at a depth of 215 ft-bgs. Six-inch steel casing
was installed to 192 ft-bgs and was sealed with a shoe and grout bottom. The well yields 120
gallons per minute as determined by a 3 hour pump test. Well use is classified as agricultural
and it is assumed that groundwater from the well is only used to water the stock of plants at the
nursery. The well is located to the south of the Commerce Street plume, on the east side of the
Muddy Brook tributaries. The well screen is set in a layer of water-bearing gravel and sand that
is between two limestone layers. It is unknown how long the well was in service or what depth it

was set at prior to 2002.

South Brownell Road

Information received from a handful of homeowners along south Brownell Road indicates that
most if not all of the homes along the east side of the street from Kirby Lane down to Omega
Drive have sump pumps installed (Figure 1-2). The pumps are either installed within the home
or outside next to the foundation. It appears that most of the pumps run constantly. Some of
the sumps discharge to the ground surface while others are tied into the town’s sewer or
drainage systems. These pumps may have over their lifetime created an influence great
enough to draw the Commerce Street plume and the suspected second plume from Shunpike to

a convergence area along south Brownell Road.

Nancy Bates (Lot 3-30, Figure 1-2) disclosed that there are numerous wells on her property.
Some were installed as part of a state-sponsored action to monitor the effectiveness of a VOC
vapor mitigation system installed in the basement of the property; others were put in by Ms.

Bates herself in support of legal litigation. The current condition of these wells is unknown.

Additionally, the resident at 1051 South Brownell Road (Lot 3-48, Figure 1-2) informed Nobis of
a former water supply well on his lot and allowed for Nobis to inspect it. The former well is
located in the basement of the residence, under the stairs. It was observed that the well is no
longer active and has been disconnected from the house. It was also observed that the well

had not been decommissioned but, due to the fittings still in place on the top of the well,
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measurements of depth to water and total depth could not be taken. The resident also informed

Nobis that he uses a sump pump, located in his garage.

5.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The data collected during 2011 provided useful information and the ability to update the
Conceptual Site Model for the Site. The additional vertical and Waterloo profiling locations
successfully addressed data gaps presented in the 2008 and 2010 Data Summary Reports with

respect to horizontal and vertical VOC and metals groundwater contaminant distribution.

5.1 Summary and Conclusions

e Groundwater potentiometric surfaces indicate that overburden groundwater east of
Commerce Street flows to the south/southeast toward the unnamed stream, and

groundwater west of Commerce Street flows generally to the southwest.

¢ Groundwater analytical results from vertical and Waterloo profiling sampling continue to
confirm the presence of a large dissolved TCE plume throughout AIP and adjacent

residential areas to the west/southwest.

e Groundwater vertical profiling results confirm that the majority of the contaminated
groundwater resides in the intermediate/deep overburden (> 20 ft-bgs) but above the

clay layer.

e The extent of TCE contamination appears to be fully delineated to the north, east, and
southwest of Commerce Street. Additional profiling results to the south (VP-56) and
west (WP-05) confirm the continuing presence of TCE above criteria. However, the
declining trend of concentrations in these areas makes it reasonable to conclude that the

TCE terminates in close proximity to these locations.

e Additional data to the west of South Brownell and elevated TCE concentrations detected
in the shallow groundwater suggests there is a source of TCE groundwater
contamination separate from that observed along Commerce Street and adjacent

residential areas.
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e A rough estimate of the contaminant mass, based on the current data and some general
assumptions, indicates that approximately 2,294 kg of TCE is present in the groundwater

beneath the Commerce Street Plume Site and areas to the west.

e Based on the available data it is possible that a second source of TCE exists along the
western portion of the Study Area, based on the presence of contamination at shallow

depths and the presence of PCE in this area.

¢ Metals continue to be observed throughout the Study Area at concentrations above their
respective GWPRs/MCLs. The most prevalent metals detected above the respective

GWPR/MCL are cadmium and arsenic.

e At this time, potential data gaps include: 1) unknown history of operations and chemical
usage at properties in the vicinity of MW-08; 2) soil conditions and presence or absence
of NAPL in the upper portion of the clay layer; 3) soil conditions in the vicinity of MW-8
and 4) comprehensive hydrogeologic conditions and connections of the unnamed

stream.

5.2 Recommendations

Recommended measures to address the potential data gaps based on the 2010 and 2011

investigations are presented below:

e The installation of up to 2 bedrock monitoring wells should be performed based on the

detected concentrations (up to 57 pg/L) in the existing bedrock well BR-1 in 2010.

e Additional investigations should be performed in the vicinity of the unnamed stream to
help determine if groundwater is in fact discharging to the stream. This could include the
installation of piezometer pairs in the stream bank, staff gauges, and the installation of
well couplets to the east of the stream to evaluate gradients and contaminant levels. In
addition, a round of surface water sampling should be performed to evaluate the current

conditions to evaluate potential impacts to the surrounding ecosystem.
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e Additional investigations to locate the continuing source of the dissolved plume should
be performed. Investigations should include additional soil samples in the vicinity of
suspected areas where residual DNAPL could be present, specifically in the upper clay

layer, as well as a review of the history of waste disposal at the Site.

e Continue to perform bi-annual groundwater sampling to monitor conditions and

migrations trends.

e In order to complete the Remedial Investigation process, the Human Health and

Ecological Risk Assessments should be performed.

e Based on the somewhat contained nature of the dissolved plume (limited evidence of
migration past the unnamed stream) and the concentrations present consideration of
potential remedial options should be considered. A screening and evaluation of
remedial options could be performed based on the current data and presented to EPA in

a Technical Memorandum for consideration.

e Although there is evidence that support the presence of a second source of
contamination, additional investigations should be conducted to confirm the TCE on the
western portion of the Study Area is or is not directly related to the Commerce Street
Plume. These investigations should include a limited environmental forensic study, the
performance of soil borings, and installation of additional monitoring wells. Details of

each activity are described below:

o Forensics: Perform a limited forensics study utilizing techniques such as
chlorofluorocarbon and/or tritium dating to determine the minimum age (e.g.
estimate time frame of contaminant release) of the chlorinated solvent plume.
Additional techniques for dating plume ages/release times including chemical
degradation models, and groundwater modeling could be utilized to assist with

this study.

o Borings and wells: Complete up to 6 soil borings to characterize soil conditions

and quality, and assess the potential presence for NAPL; install 4 monitoring
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NH-3339-2011-D

wells (i.e. 2 couplets) to monitor water quality in the shallow and deep

overburden aquifers, and assess vertical gradients in the area.

In addition to these investigations, efforts should continue to evaluate for the
presence of sump pumps, water wells or any preferential pathways on the
western portion of the Study Area to develop a better understanding of

subsurface hydraulic connections.
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Groundwater Contaminants of Concern
Commerce Street Plume Superfund Site

Table 1-1

Williston, Vermont

Contaminant of Concern VT GWPR MCL
(HolL) (HolL)
Trichlorethene 5 5
Tetrachloroethene 5 5
cis-1,2-Dichloroethene 70 70

Notes:

All concentrations listed in micrograms per liter (pug/L).
MCL — Federal Maximum Contaminant Level: EPA 816-F-02-013 (July 2002
VT GWPR - Vermont Groundwater Protection Rule Goal (February 1, 2005)

Nobis Engineering, Inc.



NH-3339-2011

Table 2-1

October 2011 Groundwater Elevation Measurements
Commerce Street Plume Superfund Site
Williston, Vermont

Page 1 of 2
October 2011
Reference Elevation
Well ID (ft msl) Depth to Water Water Elevation
(ft TOC) (ft msl)
Shallow Overburden

ASI-02S 338.6 3.61 334.99

ASI-03S 338.7 5.65 333.05

ASI-04S 338.5 5.85 332.65

ASI-05S 338.2 5.89 332.31

ASI-08S 337.7 7.25 330.45

ASI-11S 339.7 2.88 336.82

ASI-13S 341.0 5.60 335.40

ASI-14S 339.7 5.14 334.56

ASI-15S 341.0 4.86 336.14

ASI-16S 343.2 8.21 334.99

ASI-22S 337.1 6.19 330.91

ASI-23S 341.7 7.45 334.25

AL-12 345.6 7.84 337.75

AL-14 343.3 5.94 337.36

AL-15 342.9 6.37 336.53

ARC-3 340.2 3.10 337.10

BF-4 340.5 7.28 333.22

[BM-35 342.5 6.16 336.34
[BW-13s 340.8 4.00 336.80
(Im1-1 342.6 5.48 337.08
([m1-2 342.3 5.21 337.09
MI-8 341.6 4.99 336.61

OE-2B 337.9 6.11 331.79

PH-3A 337.7 4.11 333.59

([Mw-08s 334.6 118 333.46
MW-11S 3435 5.53 337.96

Intermediate/Deep Overburden

AL-02 341.9 6.75 335.10

ASI-02D2 339.0 6.01 332.99

ASI-03D2 337.3 4.50 332.76

ASI-04D2 338.2 6.50 331.70

ASI-05D2 338.4 6.09 332.31

ASI-08D 336.3 5.76 330.54

ASI-11D2 337.8 1.44 336.36

ASI-13D 340.4 4.77 335.63

ASI-14D2 339.8 5.33 334.47

ASI-15D2 341.3 5.48 335.82

ASI-16D2 342.3 7.22 335.08

ASI-22D 336.0 5.93 330.07

ASI-23D2 340.3 6.15 334.15

BM-3D 341.9 5.23 336.67
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Table 2-1

October 2011 Groundwater Elevation Measurements

Commerce Street Plume Superfund Site

Williston, Vermont

Page 2 of 2
October 2011
Reference Elevation
Well ID (ft msl) Depth to Water Water Elevation
(ft TOC) (ft msl)
Intermediate/Deep Overburden (cont'd)

MW-01D 339.4 1.86 337.57
([Mw-02m 339.1 2.41 336.66
[Mw-03D 342.9 5.96 336.94
[Mw-04D 338.6 2.83 335.81
[Mw-05D 339.1 4.06 335.05
[Mw-05D2 338.9 3.89 334.98
([Mw-06M 337.2 5.31 331.92
[Mw-06D 337.3 5.34 331.96
([Mw-07Mm 334.6 5.12 329.52
([Mw-08M 334.6 1.20 333.39
([Mw-09Mm 343.2 8.43 334.75
[Mw-09D 343.3 8.52 334.74
[Mw-10D 336.1 2.55 333.56
[loE-2A 337.9 6.19 331.71

Notes:

ft TOC = feet below top of casing
ft MSL = feet above mean sea level

"--" = not measured
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2011 Groundwater Vertical Waterloo Profiling TCE Statistical Summary by Location
Commerce Street Plume Superfund Site

Table 3-1a

Williston, Vermont

Average Min Max
Freq. Det. % Detect Detection (depth) (depth) St. Dev.
VP-32 0/6 0%
VP-33 0/8 0%
VP-34 0/6 0%
VP-35 0/5 0%
VP-36 6/6 100% 3,084 11 (20) 13,000 (30) 5,024
VP-37 0/5 0%
VP-38 4/5 80% 1,951 2.2 (30) 6,100 (15) 2,879
VP-39 6/6 100% 262 0.1 (15) 1,130 (30) 450
VP-40 2/4 50% 85 70 (25) 100 (30) 21
VP-41 0/6 0%
VP-42 3/7 43% 36 0.6 (45) 72 (30) 36
VP-43 4/8 50% 220 0.6 (25) 805 (35) 391
VP-44 1/5 20% 2.7 2.7 (30) 2.7 (30)
VP-45 5/6 83% 131 1.3 (5) 525 (15) 224
VP-47 6/7 86% 296 1.6 (45) 1,370 (35) 533
VP-48 6/7 86% 1,385 2.2 (45) 3,900 (35) 1,454
VP-49 5/7 71% 197 35 (25) 440 (30) 201
VP-50 5/6 83% 458 18 (35) 950 (15) 405
VP-51 0/7 0%
VP-52 0/7 0%
VP-53 0/7 0%
VP-54 4/6 67% 3,284 4.8 (25) 10,000 (35) 4,616
VP-55 0/4 0%
VP-56 217 29% 200 170 (25) 230 (30) 42
VP-57 47 57% 206 1.3 (20) 640 (30) 299
VP-58 0/6 0%
WP-01 5/7 71% 13,803 41 (20) 58,000 (35) 24,884
WP-02 6/6 100% 168 1(25) 940 (30) 379
WP-03 3/5 60% 440 7.3 (25) 1,300 (20) 744
WP-04 4/5 80% 45 1.1 (20) 110 (25) 53
WP-05 4/6 67% 55 0.71 (20) 160 (30) 75
WP-06 5/7 71% 3,264 0.78 (35) 13,000 (20) 5,497
WP-07 0/6 0%
WP-08 4/6 67% 978 0.82 (15) 3,900 (25) 1,948
Notes:

1. All concentrations in micrograms per liter (ug/L)

2. All depths in feet below ground surface (ft-bgs)

NH-3339-2011

Nobis Engineering, Inc.



2011 Groundwater Vertical Waterloo Profiling PCE Statistical Summary by Location

Table 3-1b

Commerce Street Plume Superfund Site

Williston, Vermont

Average Min Max
Freq. Det. % Detect Detection (depth) (depth) St. Dev.

VP-32 0/6 0%

VP-33 0/8 0%

VP-34 0/6 0%

VP-35 0/5 0%

VP-36 0/6 0%

VP-37 0/5 0%

VP-38 0/5 0%

VP-39 0/6 0%

VP-40 0/4 0%

VP-41 0/6 0%

VP-42 0/7 0%

VP-43 0/8 0%

VP-44 1/5 20% 4.1 4.1 (30) 4.1 (30)

VP-45 3/6 50% 0.23 0.1 (5 & 15) 0.5 (10) 0.23
VP-47 5/7 71% 7.0 0.1 (15) 14 (35) 6.5
VP-48 3/7 43% 43 6.4 (35) 83 (30) 38
VP-49 0/7 0%

VP-50 1/6 17% 1.4 1.4 (40) 1.4 (40)

VP-51 0/7 0%

VP-52 0/7 0%

VP-53 0/7 0%

VP-54 0/6 0%

VP-55 0/4 0%

VP-56 0/7 0%

VP-57 0/7 0%

VP-58 0/6 0%

WP-01 217 29% 5.4 1.2 (30) 9.6 (35) 5.9
WP-02 0/6 0%

WP-03 0/5 0%

WP-04 0/5 0%

WP-05 0/6 0%

WP-06 3/7 43% 29 0.86 (25) 60 (20) 30
WP-07 0/6 0%

WP-08 1/6 17% 1.2 1.2 (20) 1.2 (20)

Notes:

1. All concentrations in micrograms per liter (ug/L)

2. All depths in feet below ground surface (ft-bgs)

NH-3339-2011

Nobis Engineering, Inc.



Table 3-1c

2011 Groundwater Vertical Waterloo Profiling cis-1,2-DCE Statistical Summary by Location

Commerce Street Plume Superfund Site
Williston, Vermont

Average Min Max
Freq. Det. % Detect Detection (depth) (depth) St. Dev.
VP-32 0/6 0%
VP-33 0/8 0%
VP-34 0/6 0%
VP-35 0/5 0%
VP-36 1/6 17% 1.0 1 (20) 1 (20)
VP-37 0/5 0%
VP-38 2/5 40% 87 34 (20) 140 (15) 75
VP-39 2/6 33% 2.5 2.2 (35) 2.8 (30) 0.42
VP-40 0/4 0%
VP-41 0/6 0%
VP-42 0/7 0%
VP-43 1/8 13% 2.9 2.9 (35) 2.9 (35)
VP-44 0/5 0%
VP-45 1/6 17% 2.8 2.8 (15) 2.8 (15)
VP-47 1/7 14% 3.4 3.4 (35) 3.4 (35)
VP-48 417 57% 4.1 3 (30) 7.9 (35) 2.5
VP-49 0/7 0%
VP-50 5/6 83% 4.4 2.4 (30) 6.3 (15) 1.7
VP-51 0/7 0%
VP-52 0/7 0%
VP-53 0/7 0%
VP-54 0/6 0%
VP-55 0/4 0%
VP-56 0/7 0%
VP-57 1/7 14% 19 19 (30) 19 (30)
VP-58 0/6 0%
WP-01 417 57% 44 2 (25) 110 (35) 50
WP-02 6/6 100% 9,105 0.94 (10) 31,000 (30) 12,427
WP-03 2/5 40% 2.0 0.43 (15) 3.6 (20) 2.2
WP-04 5/5 100% 1.0 0.45 (20) 2 (10) 0.60
WP-05 1/6 17% 0.81 0.81 (30) 0.81 (30)
WP-06 417 57% 2.9 1.3 (30) 5.8 (20) 2.0
WP-07 0/6 0%
WP-08 1/6 17% 5.7 5.7 (25) 5.7 (25)
Notes:

1. All concentrations in micrograms per liter (ug/L)

2. All depths in feet below ground surface (ft-bgs)

NH-3339-2011

Nobis Engineering, Inc.



Table 3-2

2011 Vertical Profile Groundwater Metals Concentrations
Commerce Street Plume Superfund Site
Williston, Vermont

Page 1 of 4
Sample Location: VP-33 VP-34 VP-35 VP-36
Depth: 20 25 25 25
Station ID: VP-4320A VP-3425A VP-3525A VP-3625A
Sample Name: EP0386 EP0385 EP0454 EP0453 EP0445 EP0444 EP0393 EP0392
Analysis: Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Chemical RL (TM) |RL (DM) VT GWPR| MCL
Aluminum 110 120 41000 120 U 12000 120 U 28000 520 57000 120 U
Antimony 20 22 6 6 20U 22 U 20U 22 U 20U 22 U 20U 22 U
Arsenic 20 22 10 10 25 22 U 20U 22 U 20 22 U 40 22 U
Barium 20 22 2000 2000 190 28 130 92 130 34 210 41
Beryllium 8 9 4 4 8 U 9 U 8 U 9 U 8 U 9 U 8 U 9 U
Cadmium 10 11 5 5 10U 11 U 10U 11U 10 U 11 U 10U 11U
Calcium 100 110 28000 18000 67000 59000 180000 83000 200000 68000
Chromium (total) 20 22 100 100 190 22 U 46 22 U 66 22 U 170 22 U
Cobalt 20 22 39 22 U 48 37 34 22 U 64 22 U
Copper 20 22 1300 1300 130 22 U 34 22 U 73 22 U 150 22 U
Iron 40 45 86000 3200 22000 2400 90000 8700 180000 17000
Lead 20 22 15 15 32 22 U 20U 22 U 24 22 U 45 22 U
Magnesium 100 110 24000 3800 33000 26000 47000 22000 51000 8300
Manganese 20 22 840 2000 550 1300 1000 3900 480 6400 550
Nickel 20 22 100 160 22 U 100 71 98 22 U 200 22 U
Selenium 20 22 50 50 20 U 22 U 20U 22 U 20U 22 U 20 U 22 U
Silver 10 11 10 U 11U 10U 11 U 10U 11 U 10 U 11 U
Thallium 20 22 2 2 20U 22 U 20U 22 U 20U 22 U 20U 22 U
Vanadium 20 22 93 22 U 44 22 U 62 22 U 120 22 U
Zinc 20 22 220 22 U 73 22 U 140 22 U 300 22 U
Dilution Factor: 1.12 1.12 1.12 1.12
Sample Date: 8/18/2011 8/25/2010 8/25/2010 8/22/2011

NH-3339-2011

Notes: 1. U = below detection limit, RL = Reporting Limit

2. VT GWPR = Vermont Groundwater Protection Rule standard.

3. MCL = Maximum Contaminant Level: EPA's National Primary Drinking Water Regulations, updated May 2009.
4. Bold and shaded indicates exceedance of VT GWPR/MCL.
5. All concentrations listed in micrograms per liter (ug/L).

Nobis Engineering, Inc.



Table 3-2

2011 Vertical Profile Groundwater Metals Concentrations
Commerce Street Plume Superfund Site
Williston, Vermont

Page 2 of 4
Sample Location: VP-37 VP-38 VP-38 VP-39
Depth: 25 30 30 30
Station ID: VP-3725A VP-3830A DUP04-0823A VP-3930A
Sample Name: EP0424 EP0423 EP0415 EP0414 EP0417 EP0416 EP0389 EP0388
Analysis: Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Chemical RL (TM) [RL (DM)| VT GWPR| mCL
Aluminum 110 120 61000 120 U 60000 120 U 6200 120 U 17000 120 U
Antimony 20 22 6 6 20 U 22U 20 U 22U 20 U 22 U 20 U 22 U
Arsenic 20 22 10 10 36 22 U 59 22 U 55 22 U 20 U 22 U
Barium 20 22 2000 | 2000 260 82 200 22 U 200 22 U 72 22 U
[[Beryllium 8 9 4 4 8 U 9 U 8 U 9 U 8 U 9 U 8 U 9 U
[lcadmium 10 11 5 5 10 U 11 U 10 U 11 U 10 U 11 U 10 U 11 U
[lcalcium 100 110 260000 96000 220000 24000 220000 24000 120000 75000
[lchromium (total) 20 22 100 100 130 22 U 140 22 U 140 22 U 44 22U
[lcobalt 20 22 66 22 U 71 22 U 72 22 U 20 U 22 U
[lcopper 20 22 1300 1300 150 22 U 130 22 U 140 22 U 40 22 U
[liron 40 45 160000 12000 150000 450 160000 490 51000 13000
[lLead 20 22 15 15 45 22 U 49 22 U 47 22U 20 U 22 U
[IMagnesium 100 110 64000 16000 54000 5200 55000 5300 29000 17000
[[Manganese 20 22 840 7400 1800 6100 280 6100 280 2100 940
Nickel 20 22 100 200 22 U 200 22 U 210 22 U 52 22 U
Selenium 20 22 50 50 20 U 22 U 20 U 22 U 20 U 22 U 20 U 22 U
Silver 10 11 10 U 11 U 10 U 11 U 10 U 11 U 10 U 11 U
Thallium 20 22 2 2 20 U 22 U 20 U 22 U 20 U 22 U 20 U 22U
Vanadium 20 22 130 22 U 130 22 U 130 22 U 38 22U
Zinc 20 22 300 22 U 290 22U 300 22U 78 22 U
Dilution Factor: 1.12 1.12 1.12 1.12
Sample Date: 8/23/2011 8/23/2011 8/23/2011 8/19/2011

NH-3339-2011

Notes:

1. U = below detection limit, RL = Reporting Limit

2. VT GWPR = Vermont Groundwater Protection Rule standard.
3. MCL = Maximum Contaminant Level: EPA's National Primary Drinking Water Regulations, updated May 2009.
4. Bold and shaded indicates exceedance of VT GWPR/MCL.
5. All concentrations listed in micrograms per liter (ug/L).

Nobis Engineering, Inc.



Table 3-2

2011 Vertical Profile Groundwater Metals Concentrations

Commerce Street Plume Superfund Site
Williston, Vermont

Page 3 of 4
Sample Location: VP-40 VP-42 VP-43 V-45
Depth: 25 35 30 30
Station ID: VP-4025A VP-4235A VP-4330A VP-4530A
Sample Name: EP0439 EP0438 EP0376 EP0375 EP0373 EP0372 EP0378 EPO0377
Analysis: Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Chemical RL (TM) |RL (DM) VT GWPR| MCL
Aluminum 110 120 63000 120 U 8100 120 U 4000 120 U 430000 120 U
Antimony 20 22 6 6 20 U 22 U 20 U 22 U 20 U 22 U 20 U 22 U
Arsenic 20 22 10 10 50 22 U 20U 22 U 20U 22 U 240 22 U
Barium 20 22 2000 2000 230 42 52 22 U 26 22 U 780 22 U
Beryllium 8 9 4 4 8 U 9 U 8 U 9 U 8 U 9 U 8 U 9 U
Cadmium 10 11 5 5 10U 11 U 10U 11 U 10 U 11 U 27 11 U
Calcium 100 110 260000 88000 93000 81000 26000 23000 601000 24000
Chromium (total) 20 22 100 100 130 22 U 67 22 U 26 22 U 740 22 U
Cobalt 20 22 72 22 U 20U 22 U 20U 22 U 390 22 U
Copper 20 22 1300 1300 160 22 U 32 22 U 20 U 22 U 1000 22 U
Iron 40 45 150000 2200 23000 2500 11000 2600 991000 320
Lead 20 22 15 15 51 22 U 20 U 22 U 20 U 22 U 250 22 U
Magnesium 100 110 64000 14000 18000 14000 11000 8800 310000 4100
Manganese 20 22 840 5800 610 1100 700 380 220 24000 140
Nickel 20 22 100 210 22 U 29 22 U 63 49 1100 22 U
Selenium 20 22 50 50 20 U 22 U 20 U 22 U 20 U 22 U 43 22 U
Silver 10 11 10U 11 U 10 U 11 U 10U 11 U 10 U 11 U
Thallium 20 22 2 2 20 U 22 U 20 U 22 U 20 U 22 U 20 U 22 U
Vanadium 20 22 140 22 U 20 U 22 U 20 U 22 U 700 22 U
Zinc 20 22 320 22 U 99 22 U 55 24 1900 22 U
Dilution Factor: 1.12 1.12 1.12 1.12
Sample Date: 8/24/2011 8/16/2011 8/16/2011 8/17/2011

NH-3339-2011

Notes: 1. U = below detection limit, RL = Reporting Limit

2. VT GWPR = Vermont Groundwater Protection Rule standard.

3. MCL = Maximum Contaminant Level: EPA's National Primary Drinking Water Regulations, updated May 2009.
4. Bold and shaded indicates exceedance of VT GWPR/MCL.
5. All concentrations listed in micrograms per liter (ug/L).

Nobis Engineering, Inc.



Table 3-2

2011 Vertical Profile Groundwater Metals Concentrations

Commerce Street Plume Superfund Site
Williston, Vermont

Page 4 of 4
Sample Location: V-45 V-49 VP-53 VP-54
Depth: 5 25 25 30
Station ID: VP-4505A VP-4925A VP-5325A VP-5430A
Sample Name:|  EP0383 EP0382 EP0472 EP0471 EP0431 EP0430 EP0407 EP0406
Analysis: Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Chemical RL (TM) |RL (DM)| VT GWPR| mMcCL
Aluminum 110 120 12000 160 810 120 U 4600 120 U 61000 120 U
Antimony 20 22 6 6 20 U 22 U 20 U 22 U 20 U 22U 20 U 22 U
Arsenic 20 22 10 10 20 U 22 U 20 U 22 U 20 U 22 U 40 22 U
Barium 20 22 2000 | 2000 46 22 U 210 180 26 22 U 20 U 31
[[Beryllium 8 9 4 4 8 U 9 U 8 U 9 U 8 U 9 U 8 U 9 U
[lcadmium 10 11 5 5 10 U 11 U 10 U 11 U 10 U 11 U 10 U 11 U
[lcalcium 100 110 13000 11000 160000 15000 10000 7700 190000 71000
[lchromium (total) 20 22 100 100 32 22 U 20 U 22 U 29 22U 170 22 U
[[cobalt 20 22 20 U 22 U 20 U 22 U 20 U 22 U 63 22 U
[lcopper 20 22 1300 1300 44 22 U 20 U 22 U 20 U 22 U 150 22 U
[liron 40 45 24000 450 15000 11000 10000 390 160000 8400
[lLead 20 22 15 15 20 U 22 U 20 U 22 U 20 U 22U 41 22 U
[[Magnesium 100 110 6700 2900 27000 26000 6000 3900 62000 18000
[(Manganese 20 22 840 870 330 2300 2100 670 500 5200 770
Nickel 20 22 100 34 22 U 20 U 22 U 26 22 U 190 22 U
Selenium 20 22 50 50 20 U 22 U 20 U 22 U 20 U 22 U 20 U 22 U
Silver 10 11 10 U 11 U 10 U 11 U 10 U 11 U 10 U 11 U
Thallium 20 22 2 2 20 U 22 U 20 U 22 U 20 U 22 U 20 U 22U
Vanadium 20 22 35 22U 20 U 22U 20 U 22 U 130 22U
Zinc 20 22 42 22U 35 22U 23 22 U 330 22U
Dilution Factor: 1.12 1.12 1.12 1.12
Sample Date: 8/17/2011 8/17/2011 8/24/2011 8/22/2011

NH-3339-2011

Notes:

1. U = below detection limit, RL = Reporting Limit

2. VT GWPR = Vermont Groundwater Protection Rule standard.
3. MCL = Maximum Contaminant Level: EPA's National Primary Drinking Water Regulations, updated May 2009.

4. Bold and shaded indicates exceedance of VT GWPR/MCL.
5. All concentrations listed in micrograms per liter (ug/L).

Nobis Engineering, Inc.



Table 3-3

2011 Vertical Profile Groundwater 1,4-Dioxane Concentrations
Commerce Street Plume Superfund Site

Williston, Vermont

Page 1 of 2
Sample Location: VP-33 VP-34 VP-35 VP-36 VP-37 VP-38 VP-38 VP-39 VP-40
Depth: 20 25 25 25 25 30 30 30 25
Station ID:] VP-3320A VP-3425A VP-3525A VP-3625A VP-3725A VP-3830A |DUP04-0823A| VP-3930A VP-4025A
Sample Name: EP0385 EP0453 EP444 EP0392 EP0423 EP0414 EP0416 EP0388 EP0438
Chemical RL VT GWPR| MCL

1,4-Dioxane 2 2U 2U 2U 2U 2U 2U 2U 2U 2U

Sample Date:| 8/18/2011 8/25/2010 8/25/2010 8/22/2011 8/23/2011 8/23/2011 8/23/2011 8/19/2011 8/24/2011

NH-3339-2011

Notes:

1. U = below detection limit, RL = Reporting Limit

2. VT GWPR = Vermont Groundwater Protection Rule standard.

3. MCL = Maximum Contaminant Level: EPA's National Primary Drinking Water Regulations, updated May 2009.
4. Bold and shaded indicates exceedance of VT GWPR/MCL.
5. All concentrations listed in micrograms per liter (ug/L).

Nobis Engineering, Inc.



NH-3339-2011

Table 3-3
2011 Vertical Profile Groundwater 1,4-Dioxane Concentrations
Commerce Street Plume Superfund Site
Williston, Vermont

Page 2 of 2
Sample Location: VP-42 VP-43 V-45 V-47 V-49 VP-53 VP-54
Depth: 35 30 30 40 25 25 30
Station ID:] VP-4235A VP-4330A VP-4530A VP-4740A VP-4925A VP-5325A VP-5430A
Sample Name: EPO0375 EPO0372 EP0377 EP0381 EP0471 EP0430 EP0406
Chemical RL [VT GWPR| MCL
1,4-Dioxane 2 2 U 2 U 2 U 2U 2U 2U 2U
Sample Date:] 8/16/2011 8/16/2011 8/17/2011 8/17/2011 8/17/2011 8/24/2011 8/22/2011
Notes: 1. U = below detection limit, RL = Reporting Limit

2. VT GWPR = Vermont Groundwater Protection Rule standard.

3. MCL = Maximum Contaminant Level: EPA's National Primary Drinking Water Regulations, updated May 2009.
4. Bold and shaded indicates exceedance of VT GWPR/MCL.
5. All concentrations listed in micrograms per liter (ug/L).

Nobis Engineering, Inc.



Table 4-1
Dissolved-Phased Groundwater Contaminant Mass Estimate
Commerce Street Plume Superfund Site

Williston, Vermont

Depth Area OUT Median Conc GW Vol (L) TCE Mass OUT Area IN Median Conc GW Vol (L) TCE Mass IN | TCE Mass Total
(ft) (ft2) (ug/L) Porosity of 20% (Kg) (ft2) (ug/L) Porosity of 20% (Kg) (Kg)
West Plum
10 218,000 53 6,173,073 0.3 NA NA NA NA 0.3
15 560,200 503 15,863,097 8.0 3,500 1,100 99,109 0.1 8.1
20 559,700 503 15,848,939 8.0 81,800 7,000 2,316,318 16.2 24.2
25 621,500 503 17,598,920 8.9 47,800 2,460 1,353,545 3.3 12.2
30 762,800 503 21,600,091 10.9 NA NA NA NA 10.9
35 1,019,000 503 28,854,867 145 NA NA NA NA 145
40 NA NA NA NA NA NA NA NA NA
Outer Zone Total= 50.5 Inner Zone Total= 19.7
West Plume Total = 70.2
Commerce St Plume
10 NA NA NA NA NA NA NA NA NA
15 203,200 503 5,753,983 2.9 109,800 3,550 3,109,190 11.0 13.9
20 773,800 503 21,911,576 11.0 47,600 1,350 1,347,882 1.8 12.8
25 1,949,000 503 55,189,534 27.8 150,300 2,450 4,256,022 104 38.2
30 1,959,500 503 55,486,861 27.9 577,300 21,000 16,347,316 343.3 371.2
35 1,075,700 503 30,460,432 15.3 1,242,800 29,500 35,192,177 1,038.2 1,053.5
40 1,260,200 503 35,684,890 17.9 816,200 31,000 23,112,210 716.5 734.4
Outer Zone Total= 102.9 Inner Zone Total= 2,121.2
Commerce St Plume Total = 2,224.1
Study Area Total = 2,294.2
Note:

Areas and median concentrations were estimated using TCE concentration figures developed by Nobis in 2011.

NH-3339-2011

Nobis Engineering, Inc.
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