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1.0 INTRODUCTION

This Remedial Investigation/Feasibility Study (RI/FS) report (Report) has been prepared by MACTEC
Engineering and Consulting, P.C. (MACTEC) in response to Work Assignment (WA) No. D004434-
32 from the New York State Department of Environmental Conservation (NYSDEC) for the Gent
Uniform Rental Service (Gent Uniform) site (Site) in the Town of Massapequa, Nassau County, New
York. The Site is listed as a Class 2 Inactive hazardous waste site, Site Number 1-30-056, in the
Registry of Hazardous Waste Sites in New York State (NYS). This Report has been prepared as part
of the scope of work defined in WA No. D004434-32, dated on July 16, 2009 (NYSDEC, 2009), and
in response to the Site’s Record of Decision (ROD) for Operable Unit 1 (OU1) (NYSDEC, 2005b) and

OU2 (off-site groundwater contamination).

In 1999, the NYSDEC listed the site as a Class 2 site in the Registry of Inactive Hazardous Waste
Disposal Sites in New York. A Class 2 site is defined as where hazardous waste presents a
significant threat to the public health or the environment and action is required. The Site was split
into OU1 and 2 during the initial Rl. OU1 refers to the Gent Uniform Property (source area), while
OU2 refers to off-site groundwater contamination. A Record of Decision for OU1 was signed in
March 2005. The OU1 remedial action was completed in 2007 (NYSDEC, 2009).

Based on the release or threatened release of hazardous waste or that the release or threatened
release of hazardous waste at or from the Site, there constitutes a significant threat to public health
or the environment as defined in Title 6 of the New York Codes, Rules and Regulations (NYCRR)
Part 375 (NYS, 2006). Existing historical site data reviewed was not sufficient to fully characterize
off-site groundwater contamination from the Site and therefore the OU2 was performed. This
Report presents the technical scope of work for the RI field activities and presents the data

collected with interpreted results.

1-1
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11 REPORT ORGANIZATION

The RI/FS report was prepared using the NYSDEC Division of Environmental Remediation (DER)-10
Technical Guidance for Site Investigation and Remediation (NYSDEC, 2010), and consists of the

following:

Section 1.0:
Section 2.0:

Section 3.0:
Section 4.0:

Section 5.0:
Section 6.0:
Section 7.0:
Section 8.0:

Section 9.0:

Section 10.0:
Section 11.0:
Section 12.0:

Discusses the purpose of the RI, Site history and previous investigations.

Summarizes the physical characteristics of the Site and surrounding area. This
includes results of physical characteristics as determined during the RI field program.

Presents the specific scope of work for the RI.

Presents results of the analytical data and discusses the nature and extent of
contamination.

Discusses the conceptual site model and fate and transport of the Site contaminants.
Presents the Qualitative Human Health Exposure Assessment (QHHEA).
Presents the Rl summary, conclusions, data gaps and recommendations.

Develops remedial action goals and objectives, and general response actions for
contamination requiring remediation.

Identifies and screens technologies.
Develops and screens remedial alternatives.
Provides a detailed analysis of remedial alternatives.

Compares remedial alternatives for compliance with standards, protection of health
and environment, and effectiveness.

The Report is supplemented with the following:

« Appendix A — Previous Investigation Information

« Appendix B — Groundwater Velocity Calculations

« Appendix C — Site Photographs

« Appendix D — Survey Data
« Appendix E - Field Data Records
« Appendix F — Data Usability Summary Reports (DUSRs) and Validated Laboratory Results

« Appendix G — Natural Attenuation Screening Protocol Forms

« Appendix H — Detailed Cost Analysis Backup

« Appendix | — Alternatives 3a and 3b: Permeable Reactive Barriers — Calculations, References

and Assumptions

« Appendix J — Calculations

1-2
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12 PURPOSE OF REPORT

The objectives of the OU2 are to determine the nature and extent of off-site groundwater
contamination associated with the Site. The investigation assessed the potential threats to human
health and the environment from the Site by delineating the extent of potential groundwater
contamination and associated soil vapor migration. This report presents the technical scope, OU2 data,

and interpreted results.

13 SITE BACKGROUND

Information pertaining to the history of Site operations and past releases of contamination were
reviewed to help prepare the RI/FS Field Activities Plan (FAP) (MACTEC, 2009) for the OU2

investigation.

Historical information reviewed includes:

e Record of Decision, Gent Uniform Rental Service Site Operable Unit No. 1, Massapequa,
Town of Oyster Bay, Nassau County, New York; Site Number 1-30-056 (NYSDEC, 2005b),

e Fact Sheet for the Proposed Remedial Action Plan Gent Uniform Rental Service Operable
Unit 1 Massapequa, Town of Oyster Bay, Nassau County, New York; Site Number 1-30-
056, (NYSDEC, 2005c),

e Roux Associates, Inc., 2005. Remedial Investigation Work Plan, Gent Uniform Rental,
Operable Unit 2, Massapequa, New York (Roux, 2005),

e Roux Associates, Inc., 2007. Scope of Work for Soil Vapor Investigation, Gent Uniform
Rental, Operable Unit 2, Massapequa, New York (Roux, 2007),

e Work Assignment Issuance/Notice to Proceed, for Gent Uniform Rental Service Site,
(NYSDEC, 2009).

The Nassau County Department of Health began an investigation in this area in response to finding
tetrachloroethene (PCE) in the tap water at the Range Rover property directly to the south of the Site at
a level of 300,000 part per billion (ppb) (which is greater than the solubility of PCE estimated by the
National Institute for Occupational Safety and Health [NIOSH] at 200,000 micrograms per liter
[ug/L]). Investigations completed in 1989 and 1990 found high levels of PCE in groundwater located
in the southwest corner of the Site. A State-funded Preliminary Site Assessment (PSA) was

performed in 1996 and 1997 on the Site and adjacent property, which revealed high levels of PCE in

1-3

4.1 report hw130056 2012-07-12 Gent_OU2_RI_FS_Report-Final.doc



Remedial Investigation/Feasibility Study Report — Gent Uniform Rental Service Operable Unit 2 July 2012
NYSDEC - Site No. 130056
MACTEC Engineering and Consulting, P.C., Project No. 3612092134

soil and shallow groundwater beneath the Gent Uniform building. Based on the results of sub-slab
soil samples collected beneath the Gent Uniform building, the unsaturated soil in the upper four
feet was observed to be contaminated with PCE in the vicinity of a former grease trap and
cesspool. In October 1996, PCE was detected at a concentration of 602,213 ppb in a soil sample
collected from the upper two feet adjacent to the abandoned grease trap. In May 1997, PCE was
detected at a concentration of 89,000 ppb in groundwater collected from the Site (in monitoring
well MW-3) (NYSDEC, 2005b). In 2001, PCE was detected in an off-site groundwater sample (at
TW-103) collected approximately 220 feet southeast of the Site at a concentration of 1,600 ppb. An
off-site groundwater investigation (OU2) was initiated by the potentially responsible party, but was not

completed. Awvailable historic off-site groundwater data are included in Appendix A.

Observations of the Site reconnaissance conducted by MACTEC, information collected, as well as

information provided in the WA, are summarized below.

1.3.1 Site Description

The Gent Uniform Site is located at 5680 Merrick Road in Massapequa, Nassau County, New York.
The property is approximately 0.3 acres in size and has a chain-linked fence around the perimeter of
the Site. The Site is developed with one, two-story masonry building and an asphalt-paved parking
and loading area. The Site is bordered on the north by Merrick Road, to the east by Stone Boulevard,
and south and west by commercial properties.

1.3.2  Site History

A two-story building used as a residential home, produce stand and delicatessen was constructed on
the Site in the 1930’s. In 1970, the property was purchased by Lafra Reality Corporation and Gent
Uniform began uniform rental operations (Roux Associates Inc, 2005). Dry cleaning services were
added at the Site in 1979. Wastewater was discharged to the City sewer system. The dry cleaning
machine was removed from the Site in 1998. Uniforms are now cleaned with detergents only.
Historical discharges of PCE were discovered to have occurred as a result of a corroded fitting on a
grease trap, which caused a release to the former sanitary system located beneath the western side
of building. A removal effort was performed to remove soils surrounding the grease trap
(NYSDEC, 2005c). This release resulted in PCE contamination of the on-site soil and the on-site

1-4
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and off-site groundwater. PCE contamination in excess of NYS standards and guidelines has been
documented in the soil and groundwater at the site (NYSDEC, 2009).

133

Previous Field Investigations and Remedial Efforts (1990 to current)

Previous investigations and remedial efforts at the Site include:

1990 to 1996 — On-site investigations of soil and groundwater showed PCE impact caused by
a corroded fitting associated with the former cesspool/grease trap located in the building. The
trap was excavated and associated impacted soil was reportedly excavated to approximately
four feet below the slab (filling approximately three drums) and disposed at a licensed
treatment, storage and disposal facility.

1997 — An air sparge/soil vapor extraction (AS/SVE) system was installed in the vicinity of
the former cesspool beneath the building to address remaining PCE in soil and groundwater at
the Gent property.

1997 to 1999 - Periodic AS/SVE system performance checks were conducted to
evaluate/document the effectiveness of the system. The checks reported that PCE
concentrations in groundwater decreased, volatile organic compound (VOC) removal rates
stabilized, and air emissions complied with standards.

2000 — Supplemental groundwater profiling was conducted by Gent Uniform to evaluate the
vertical extent of contamination in groundwater. Groundwater results for samples obtained in
the southern portion of the Gent property indicated VOCs were detected at depths up to 86.5
feet below ground surface (bgs); therefore, the AS/SVE system was upgraded with the
addition of two air sparge wells to treat on-site groundwater at deeper depths.

2001 — Gent entered into a Consent Order with NYSDEC to implement an investigation and
remediation of on-site and off-site contamination, as well as evaluate the effectiveness of the
AS/SVE system. To determine off-site groundwater quality, six profile borings were
advanced to collect discrete depth groundwater samples. The shallow groundwater slightly
below the water table contained the highest concentrations, with 1,600 ppb of PCE and 510
ppb of cis-1,2-dichloroethene (DCE) as the primary detections. Further investigation was
deemed necessary to better define the extent of the groundwater contamination.

2003 — An RI was conducted at the Site to define the nature and extent of contamination
resulting from past activities in areas of known historical soil contamination, as well as
delineate vertical and horizontal extent of groundwater contamination (including off-site).
Results showed on-site soil conditions did not require further remediation. On-site
groundwater results indicated the highest concentrations of PCE were detected in groundwater
hydraulically downgradient from the trap/cesspool in the south-western portion of the
property. Off-site groundwater results show highest concentrations of VOCs located to the
south-southwest portion of the site. This area is potentially affected by other sites west and
upgradient of the Gent facility; therefore additional investigation was recommended.

2005 — ROD for OU1 (NYSDEC, 2005b) was signed in March 2005 and documents the
selected remedy for on-site contamination and defines off-site groundwater and soil vapor

1-5
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contamination attributable to the site as OU2. OU2 is noted as being addressed at a future
date.

e 2005 — Gent Uniform submitted an Rl Work Plan (WP) for OU2 to the NYSDEC for off-site
groundwater contamination; however, the Rl was not completed by the responsible party and
the site has since been managed under the NYSDEC superfund program to complete the
investigation.

e 2009 -2011 - NYSDEC contracted with MACTEC to submit an OU2 WP and implement the
OU2 investigation. The OU2 investigation scope of work and findings are the subject of this
Report.

e 2010 OUl Remedy Evaluation — This report documents the evaluation conducted on the
operation and effectiveness of the OU1 AS/SVE remedial action.
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2.0 SITE BACKGROUND AND PHYSICAL SETTING

The sections below describe the Site topography, climate, surface water and groundwater hydrology,

and geology.

2.1 TOPOGRAPHY

The Site is located within the Town of Massapequa, Nassau County, New York and is approximately
10 feet above mean sea level (msl) (see Figure 2.1). The topography of the Site is relatively flat.
Generally, the regional topography is also relatively flat, with a gentle slope to the south and east
(Roux Associates Inc, 2005).

2.2 CLIMATE

The climate of the area is characterized by moderately warm summers and cool winters. Mean
monthly temperatures range from 32 degrees Fahrenheit (°F) in January to 74°F in July. Average

semi-annual precipitation is 46 inches (National Climatic Data Center, 1999).

2.3 GEOLOGY

The Site is nearly completely covered with buildings or paved-asphalt. Based on historical soil
borings conducted at the Site, subsurface lithology is unconsolidated glacial outwash deposits
consisting of mostly sand and gravel. These glacial outwash deposits are approximately 80 feet thick
with a clay confining layer encountered at approximately 80 feet. The clay confining layer is referred
to as the Gardiners Clay, a marine deposit that ranges across Long Island from 0 to 90 feet in thickness
(Roux Associates Inc, 2005).

Soil south of the Gent Uniform building was identified by MACTEC as fine to coarse sand, with trace
fine gravel and poorly graded. Direct push groundwater profiling borings DP-1 through DP-17 were
advanced to refusal, or at approximately the Gardiners Clay confining layer, which ranged in depths
from 72 feet bgs (DP-3 and DP-6) to greater than 92 feet bgs (DP-5 and DP-11).
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24 SURFACE WATER HYDROLOGY

The closest downgradient surface water body to the Site is South Oyster Bay, a saltwater body south of
Long Island. South Qyster Bay is located approximately one mile south of the Site. Two saltwater
rivers, Carmans River and Narraskatuck River, which both empty into the South Oyster Bay, are
located approximately 900 feet to the west and 1,100 feet to the east, respectively from the Site
(NYSDEC, 2009).

25 GROUNDWATER HYDROLOGY

Groundwater at the Gent Uniform property was measured at 10 feet bgs (approximately 3 feet above
msl), and three to nine feet bgs within the residential property located southwest of the Site
(approximately one to two feet above msl). Based on data generated as part of the OU2, groundwater
flows southwest, toward Carmans River, a saltwater river. Groundwater was previously interpreted to
flow to the southwest from the Site building (Roux Associates Inc, 2005). Table 2.1 and Table 2.2
present monitoring well screening interval information and synoptic water level data collected from
2009 through 2011, respectively. Horizontal gradients for Site monitoring wells based on the January
2010, May 2010, and January 2011 data are shown on Figures 2.2, 2.3, and 2.4, respectively. The
average hydraulic gradient is approximately 0.00125 feet per foot (ft/ft).

Potable water in Massapequa is supplied by the New York Water Service. MACTEC identified three
supply wells on the Site, and Gent Uniform currently utilizes one supply well (SW-1) for process
water at the facility. Supply well SW-1 operates intermittently during operational hours (Roux
Associates Inc, 2005).

Site specific hydraulic conductivity (K) testing has not been performed to date. Based on recharge
area and aquifer thickness, an estimated K is 125 feet per day (ft/d). Assuming as follows: a release
date of approximately 30 years in the past; and a retardation factor of 3.54 for PCE (by also assuming a
fraction of organic carbon = 0.002 gram per gram [g/g]; organic carbon partition coefficient = 364
milliliter per gram [mL/g]; and bulk density of 0.43 kilograms per liter [Kg/L]); and that the plume has
reached Carmans River; the estimated K is approximately 128 ft/d. Using a K of 1255 ft/d, a hydraulic

gradient of 0.00125 ft/ft, and an effective porosity of 0.3, the estimated average groundwater velocity
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is approximately 0.52 ft/d or 190 feet per year. Groundwater velocity calculations are included in
Appendix B.
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3.0 SCOPE OF WORK

The OU2 RI focused on off-site groundwater conditions, and was conducted based on the detection of
chlorinated solvents present in Site media. PCE, trichloroethene (TCE), cis-1,2- DCE, and vinyl
chloride (VC) are listed hazardous wastes under 6 NYCRR Part 371 (NYS, 1999a). Based on existing
Site data, chlorinated solvents (including PCE, TCE, cis-1,2-DCE, and VVC) are present in groundwater
below the Site and to the south of the Site in groundwater at concentrations above the state Class GA
groundwater standards as defined in 6 NYCRR Part 700-705 (NYS, 1999b).

Based on previously collected groundwater and soil data, the Site (OUL) is a potential significant
threat to public health and the environment as defined in 6 NYCRR 375 (NYS, 2006). Per the OU1
ROD, an RI was performed on OU2, to evaluate off-site groundwater conditions. A preliminary
historical records review was conducted during the preparation of the WP. A Site reconnaissance was
conducted on September 22, 2009, and scoping sessions conducted by conference calls on January 27
and April 30, 2010 with the NYSDEC. The field work program was presented in the RI/FS FAP for
Gent Uniform Rental Service (MACTEC, 2009).

The OU2 was performed based on the following technical objectives:

o Define the areal and vertical distribution of VOC contamination in off-site groundwater, as
well as evaluate groundwater flow direction, and potential for monitored natural attenuation.

o Evaluate contaminant migration pathways and potential receptors (i.e., potential present and
future human health exposure pathways). This includes an evaluation of potential impacts to
soil vapor and indoor air.

e Collect data to evaluate potential remedial alternatives for the off-site groundwater.

3.1 REMEDIAL INVESTIGATION FIELD WORK

The RI fieldwork was conducted in accordance with the specifications presented in the Quality
Assurance Program Plan (QAPP) (MACTEC, 2007) and the Site-specific Quality Assurance Project
Plan. Off-site laboratory groundwater analysis was performed by Accutest Laboratory, a New York
State Department of Health (NYSDOH) approved laboratory; with the exception of groundwater

sampling conducted in May 2010. Groundwater samples collected in May 2010 were analyzed by

3-1

4.1 report hw130056 2012-07-12 Gent_OU2_RI_FS_Report-Final.doc



Remedial Investigation/Feasibility Study Report — Gent Uniform Rental Service Operable Unit 2 July 2012
NYSDEC - Site No. 130056
MACTEC Engineering and Consulting, P.C., Project No. 3612092134

Test America Laboratory in Buffalo, New York, a call-out subcontract laboratory to the NYSDEC.
Off-site sub-slab soil vapor and indoor air/ambient analyses were performed by Contest Laboratory, a
NYSDOH approved laboratory. Off-site laboratory analysis complied with the NYSDEC Analytical
Services Protocols (ASP) (NYSDEC, 2005a).

General field activities, including mobilization, health and safety, and decontamination, are described

in the following subsections.

3.1.1 Historical Site Data Review

MACTEC reviewed historical groundwater data provided by the NYSDEC to evaluate groundwater
contamination trends and contaminant fate and transport. This data is summarized in Section 1.3.
Analytical data detailing an off-site groundwater sampling event downgradient from the Site in 2001

are included in Appendix A.

3.1.2 General Field Activities

The general field activities completed, including mobilization, health and safety, and decontamination,
are described in the following subsections. Upon approval of the WP, MACTEC and its
subcontractors mobilized to the Site and conducted the RI fieldwork activities.

On September 22, 2009, representatives from MACTEC and the NYSDEC conducted a site visit to the
Site building and property (OU1) and downgradient residential area (OU2). The Site walkover
consisted of viewing the Site and the presumed downgradient area to assess possible contamination
sources and logistics for the field program (i.e., existing well locations, drilling and sampling locations

and access feasibility). Photo documentation of the Site is included in Appendix C.

An initial field team orientation meeting was held on-site prior to work start-up between MACTEC
and subcontractor personnel in order to familiarize field workers with Site history, health and safety
requirements, equipment calibration procedures, and other planned investigation methods and

procedures.
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3.1.2.1 Health and Safety

The RI fieldwork was conducted at Level D personal protection and in compliance with the Site
specific Health and Safety Plan (MACTEC, 2009). Daily health and safety meetings were held prior

to the commencement of field work.

3.1.2.2 Investigation Derived Wastes

Purge water was generated during groundwater well development and groundwater sampling. During
the direct push investigation, purge water that did not contained-ne a visible sheen, detectable odor, or
PID screening level exceeding background (approx. 5 parts per million (ppm)), the purge water was
treated as non-hazardous and was allowed to infiltrate into the ground at the sample location. Based
results from previous sampling, groundwater that exceeded Class GA groundwater standards as
defined in 6 NYCRR Part 700-705 was containerized in United States Department of Transportation
(USDOQOT) approved 55-gallon containers. A total of 20 USDOT 55-gallon drums of groundwater and
15 USDOT 55-gallon drums of soil were generated during monitoring well installation. 18 of the 20
groundwater investigation derived waste (IDW) drums and the 15 soil IDW drums were disposed of as
non-hazardous. Two groundwater IDW drums were disposed of as hazardous. Waste manifests are

available upon request.

3.1.2.3 Site Survey and Base Map

Popli Design Group completed a certified Site Boundary survey and elevation survey of the RI and
Supplemental Rl OU2 permanent installations. Horizontal locations were established from a compass
azimuth off a USGS monument with NYS Plane Coordinates on it. The site plan provides horizontal
locations of relevant Site features at a scale of 1 inch to 10 feet. Relevant features include, but are not
limited to structures, buildings, roads, fences, sidewalks, existing wells, underground utilities, and

utility poles.

The surveys included the locations and vertical and horizontal measurements of the 9 newly installed
monitoring wells, 6 newly installed microwells, 12 existing Site wells, and 2 existing off-site
monitoring wells. Horizontal and vertical locations were provided to MACTEC and entered into a

database to be used with geographic information system software. The surveyed sample locations are

3-3

4.1 report hw130056 2012-07-12 Gent_OU2_RI_FS_Report-Final.doc



Remedial Investigation/Feasibility Study Report — Gent Uniform Rental Service Operable Unit 2 July 2012
NYSDEC - Site No. 130056
MACTEC Engineering and Consulting, P.C., Project No. 3612092134

presented on Figure 3.1. The base map with a summary table of the survey data from the RI field

event and elevation survey table from the Supplemental RI are included in Appendix C.

Horizontal locations were tied to the NYS Plane Coordinate System, Long Island Zone using North
American Datum of 1983.

Vertical elevations of groundwater monitoring wells were tied to msl, using North American Vertical
Datum of 1988, and measured to an accuracy of 0.01 foot. Horizontal well measurements were to an

accuracy of 0.1 foot.

3.1.3 Field Program Sampling Activities

Figure 3.1 is an aerial photograph of the Site area and OU2 sampling locations. Table 3.1 identifies
field activities accomplished during the OU2 and Supplemental RI events. The RI included the

following:

« Collection of 372 groundwater profiling samples for VOC analyses (not including Quality
Control [QC]), plus a subset for Semi-Volatile Organic Compound (SVOCs) from 30
Geoprobe® direct push groundwater borings (DP-1 through DP-31, with the exception of DP-
27), south and southwest of the Site;

« Installation of 14 new overburden wells (MW-6 to MW-16, including MW-8S, MW-8I, MW-
8D, MW-15S and MW-15I) (monitoring wells were installed in three phases);

« Development of 14 new wells;

« Collection of groundwater samples in October 2010 for VOC and SVOC analyses, plus a
subset for metals, from nine monitoring wells;

« Collection of a second round of groundwater samples in January 2010 for VOC and SVOC
analyses, plus a subset for metals, and monitoring natural attenuation parameters (MNA),
from 20 monitoring wells;

« Collection of indoor air and soil vapor intrusion (SVI) samples in January 2010, from a
vacant, commercial building adjacent to the Site;

« Collection of indoor air and SVI samples in February and March 2010, from six residences at
presumed downgradient locations from the Site;

« Collection of a third round of groundwater samples in May 2010 for VOC analysis from 16
monitoring wells;

« Collection of a fourth round of groundwater samples in January 2011 for VOC and SVOC
analyses, plus a subset for metals, from 27 monitoring wells; and

« Collection of two surface water samples in March 2012 from Carmans River.
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3.1.3.1 Geoprobe® Direct Push Groundwater Profiling

The existing set of Site monitoring wells did not give sufficient coverage to adequately characterize the
limits of the VOC contamination in off-site groundwater. To supplement data from the existing
monitoring wells, 30 Geoprobe® profiling borings (DP-1 through DP-31, with the exception of DP-

27) were advanced and discrete groundwater samples were collected (Figure 3.1).

Direct push borings DP-1 through DP-17 were advanced to a maximum depth of 92 feet bgs or until
refusal. Based on information from historical documents, this depth is the approximate depth of the
Gardiners Clay confining layer beneath the Site. Based on results of the initial direct push
groundwater profiling event, the extent of groundwater contamination was not bounded to the
southwest. Therefore, additional groundwater samples from direct push borings DP-18 through DP-31
were collected. Based on the results from the initial direct push groundwater profiling (Site-related
contamination was observed at depths of approximately 20 to 35 bgs), DP-18 through DP-31 were
advanced to a depth of 52 feet bgs.

Groundwater samples were collected by using direct push technology to advance a discrete milled-slot
sampling device to a desired depth. Groundwater was purged using a peristaltic pump or check valve,
depending on geologic conditions. One volume of water approximately equal to the volume in the
rods was purged and one set of groundwater parameters including temperature, conductivity, pH, and
turbidity was measured prior to sampling, if possible. Purge water that exceeded a PID screening level
above background (approx. 5 ppm) was containerized in USDOT approved drums; otherwise it was
allowed to infiltrate into the ground at the sample location. To minimize mixing within the water
column, groundwater samples were collected in order from the top of the water table, down.

Groundwater samples were attempted to be collected at five foot intervals from within the water table.

Groundwater samples were collected for VOC analysis by United States Environmental Protection
Agency (USEPA) Method 8260, and a subset for SVOC analysis by USEPA Method 8270. Direct
push samples were collected in accordance with techniques as described in Section 4.5.1 of the QAPP
(MACTEC, 2007). Groundwater measurements and sampling activities were documented using a
Groundwater Grab Field Data Record (FDR) and are presented in Appendix E-1. Off-site

groundwater laboratory analysis included Category B deliverables.
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3.1.3.2 Groundwater Monitoring Well Installation

To determine OU2 groundwater flow characteristics and quality downgradient of the Site and define
the OU2 groundwater plume, eight groundwater monitoring wells were installed in two phases (six in
November 2009 and two in December 2009) (Table 3.1). Analytical data from the direct push
groundwater profiling was used to determine the placement of the permanent monitoring wells.
Monitoring wells were installed within the interpreted OU2 chlorinated solvent groundwater

contamination plume, southwest of the Site, to allow monitoring of the contamination.

Eight, 2-inch inside diameter (ID) monitoring wells (MW-6 to MW-11, including MW-8S, MW-8lI
and MW-8D) were installed to quantitatively characterize shallow groundwater quality (Figure 3.1).

OU2 groundwater was encountered between 6 to 11 feet bgs.

Monitoring wells were advanced using hollow stem auger (HSA) drilling techniques. Soil samples
were collected from five-foot intervals and then continuously within the screening interval in MW-6,
MW-8D and MW-9, using 2-inch split spoons. Soil samples were collected continuously within the
screening interval in MW-8I, using 2-inch split spoons. Photoionization detector (PID) readings were
used to screen soil samples for the presence of VOCs as each soil sample was removed from the split-
spoon. Soil samples were described using the Unified Soil Classification System (USCS). The
sample description and classification, VOC reading, and boring observations were recorded on the
FDRs and are presented in Appendix E-2.

Monitoring wells were constructed of 2-inch ID schedule 40 polyvinyl chloride (PVC) with ten-foot
screens and threaded flush joint riser inside diameter schedule 40 PVC. Monitoring wells were
installed using 0.01-inch machine slotted screens, with # ON sand pack to 2 feet above the top of
screen and two feet of bentonite seal above the sand pack. Monitoring wells MW-6, MW-7, MW-8S,
MW-10 and MW-11 were installed with screens set across the water table, so they were completed to
the surface using #0N sand. Monitoring wells MW-8I and MW-8D were sealed to the surface with a
mixture of Type Il Portland Cement and quick plug bentonite gel using a tremie pipe. The wells were
completed with a 2-inch compression cap and sealed at the ground surface using Portland Cement with
a six-inch flush mount steel cover. Monitoring well construction diagrams are included in Appendix
E-3.
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3.1.3.3 Groundwater Microwell Installation

To further determine groundwater flow characteristics and quality downgradient of the Site and better
define the OU2 groundwater plume, six additional groundwater microwells were installed (Table 3.1).
Groundwater analytical data from the Supplemental direct push groundwater profiling was used to

determine the placement of the permanent microwells (Figure 3.1).

Six, l-inch ID microwells (MW-12, MW-13, MW-14, MW-15S, MW-15I, and MW-16) were
installed to further quantitatively characterize shallow groundwater quality (Figure 3.1). Groundwater
was encountered from between 3 to 9 feet bgs. Each boring was advanced using Geoprobe® direct
push drilling techniques. Discrete subsurface soil samples were collected using a 4-foot long, 2.5-inch
diameter core sampler with an acrylic liner. Soil samples were collected continuously from the ground
surface to approximately 10 feet below the groundwater table. PID readings were used to screen soil
samples for the presence of VOCs as each soil sample was removed from the sample collection tube.
Samples were described using the USCS. Sample descriptions and classifications, PID readings, and
boring observations were recorded on the FDRs and are presented in Appendix E-2.

The microwells were constructed of 1-inch ID schedule 40 PVC, with 10-foot lengths of 0.01-inch
machine slotted screens. Microwells, with the exception of MW-15I, were screened across the water
table to determine water table elevations and create a potentiometric surface map. The wells were
constructed with a #0N sand pack to two feet above the screen, two feet of bentonite seal placed above
the sand pack, native soil as backfill and sealed at the ground surface with Portland Cement. The wells
were fit with a 1.5-inch PVC cap and a six-inch flush mount steel cover. Microwell construction

diagrams are included in Appendix E-4.

3.1.3.4 Well Development

Upon completion of well installations, the newly installed monitoring wells were developed (no sooner
than 24 hours after installation for wells installed with top of screens below the water table) using
pump and surge techniques. The 2-inch monitoring wells were developed with pump and surge
techniques using a submersible pump to remove excess sediment, if present, as well as to qualitatively

evaluate well conductivity/recharge and remove stagnant water. The 1-inch microwells were
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developed for a minimum of twenty minutes using a peristaltic pump to clean the screen and ensure
that the wells were conductive with groundwater. Well development records are presented in
Appendix E-5.

3.1.3.5 Groundwater Sampling

Four groundwater monitoring rounds were conducted as part of the OU2 (Table 3.1). Groundwater
analytical data was used to assess the areal and vertical distribution of OU2 VOC contamination. Prior
to groundwater sampling, synoptic groundwater level measurements were collected from existing
monitoring wells. Groundwater was sampled from wells using low-flow sampling procedures, as
defined in the Field Activities Plan (MACTEC, 2009). When possible, samples were collected from
lesser contaminated to more contaminated locations, as determined from the interpreted groundwater
flow direction and historic analytical data. Field measurements for pH, temperature, specific
conductivity, oxidation reduction potential (ORP), dissolved oxygen, and turbidity were measured
through a flow through cell (with the exception of turbidity) from each well during pre-sample

purging. These measurements were recorded on the FDRs and are presented in Appendix E-6.

Initial Site conditions were assessed during a Baseline Groundwater Sampling event in October 2010.
Groundwater samples were collected from 9 monitoring wells and submitted for VOC and SVOC
analyses by USEPA Methods 8260 and 8270. One sample was analyzed for target analyte list (TAL)
metals, including mercury using USEPA Methods 6010B/7470A/7471A.

To evaluate OU2 groundwater conditions downgradient from the Site, a second round of groundwater
samples was collected from 21 monitoring wells in January 2010. Groundwater samples were
submitted for VOC and SVOC analysis by USEPA Method 8260 and 8270, respectively. In addition,
three wells were sampled for MNA parameters, including: total organic carbon by USEPA Method
415.1, Nitrate by NYSDEC ASP Method 352.1, Nitrite by NYSDEC ASP Method 354.1, Sulfate by
NYSDEC ASP Method 375.4, Sulfide by NYSDEC ASP Method 376.2, Methane/Ethane/Ethene by
Method RSK 175, carbon dioxide by calculations method, Alkalinity by Method 310.1, and chloride
by Method 325.3. DO and ORP were measured in the field as part of stabilization parameters.
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To evaluate seasonal variation in OU2 groundwater, a third round of groundwater samples was
collected from 21 monitoring wells in May 2010. Groundwater samples were submitted for VOC
analysis by USEPA Method 8260.

To further evaluate off-site groundwater conditions downgradient from the Site, a fourth round of
groundwater samples was collected from 27 wells in January 2011. Groundwater samples were
submitted for VOC and SVOC analysis by USEPA Methods 8260 and 8270, respectively. Four
samples were analyzed for TAL metals, including mercury using USEPA Methods
6010B/7470A/7471A.

3.1.3.6 _Soil Vapor Intrusion Sampling

SVI sampling was conducted at OU2 and included one commercial building (vacant) (January 2010)
and six residential properties (February and March 2010). A total of seven sub-slab soil vapor
samples, seven indoor air samples, three exterior ambient air samples, and two duplicate sub-slab soil

vapor samples were collected.

Prior to collecting samples, an indoor air survey was completed using the NYSDOH “Indoor Air
Quality Questionnaire and Building Inventory” form. SVI sampling procedures were conducted as
detailed in the FAP (MACTEC, 2009).

The samples were shipped to Con-Test Laboratories for analyses of VOCs via USEPA Method TO-15
with a detection limit of 1 microgram per cubic meter (ug/M®) for most compounds. TCE, VC, and
carbon tetrachloride were reported with a detection limit of 0.25 pg/M?® for indoor and ambient air

samples.

3.1.3.6 Surface Water Sampling

Two surface water samples were collected in March 2012 from the Carmans River per the request of
NYSDEC to evaluate the potential for site-related compounds to impact the River. Surface water
samples were submitted for VOC analysis by USEPA Method 8260.
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3.1.3.7 DER-31 Implementation

This section describes the NYSDEC DER approach to remediating sites in the context of the larger
environment, a concept known as ‘Green Remediation’. The approach is intended to improve the
overall sustainability of the investigation by promoting the use of more sustainable practices and
technologies.  Green Remediation practices and technologies are less disruptive to the
environment, generate less IDW, increase reuse and recycling, and emit fewer pollutants, including
greenhouse gases, to the atmosphere. Green Remediation concepts and techniques were considered
during the RI and the Supplemental RI field events, and include:

o installing microwells using direct push technology with a Geoprobe® device, rather than
installing monitoring wells with HSA techniques (reducing emissions to the atmosphere);

e reducing IDW during the Supplemental RI field event (no soil IDW);
o eliminating idling vehicles (when possible);

e managing IDW transportation and disposal to two trips rather than a more frequent
schedule (after a major field event rather than individual sampling tasks); and,

¢ mobilizing to the Site in the same vehicle and renting additional vehicles locally to help
reduce the overall carbon footprint.

3-10

4.1 report hw130056 2012-07-12 Gent_OU2_RI_FS_Report-Final.doc



Remedial Investigation/Feasibility Study Report — Gent Uniform Rental Service Operable Unit 2 July 2012
NYSDEC - Site No. 130056
MACTEC Engineering and Consulting, P.C., Project No. 3612092134

4.0 NATURE AND EXTENT OF CONTAMINATION

This section presents results of the RI Field Investigation. The subsections below describe results of
laboratory analyses for groundwater, sub-slab soil vapor, and indoor/ambient air samples collected
during the RI and Supplemental RI field events. To determine whether the laboratory data met the
project specific criteria for data quality and data use a DUSR was prepared in accordance with the
“Guidance for the Development of Data Usability Reports” (NYSDEC, 2010). The DUSRs are
included as Appendix F. The data presented in this report meets the data quality objectives for an
RI/FS.

Analytical Results were compared to the following standards, criteria, and guidance (SCG) values:

e Groundwater / Surface Water — Compared to Technical and Operational Guidance
Memorandum 1.1.1; Ambient Water Quality Standards and Guidance Values (AWQS)
and Groundwater Effluent Limitations (NYSDEC, 1998).

e Soil Vapor and Indoor Air — Compared to Matrices 1 and 2 of the NYSDOH Guidance
for Evaluating Vapor Intrusion into Indoor Air in the State of New York (NYSDOH,
2006).

4.1 GROUNDWATER

Off-site groundwater was investigated as part of the OU2 work plan and the Supplemental RI field
activities plan. Groundwater samples were collected from 30 temporary Geoprobe® sampling points
(DP-1 through DP-31, with the exception of DP-27) and permanent monitoring wells at presumed

downgradient locations from the Gent Uniform Site (Figure 3.1).

4.1.1 Direct Push Groundwater Profiling

A total of 30 direct push groundwater profile borings were advanced downgradient from the Gent
Uniform property to characterize OU2 groundwater conditions. From November 2009 through
December 2010, three direct push groundwater profiling rounds were conducted at downgradient
locations from the Gent Uniform property. A total of 372 groundwater grab samples (not including
QC) were collected from the 30 direct push locations advanced. Groundwater samples were collected
at five-foot intervals by pushing rods to a desired depth. Groundwater was purged from the rods using
a check-valve or peristaltic pump and dedicated tubing. Detected VOCs from the direct push
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groundwater sampling are presented in Table 4.1. Detected SVOCs from direct push groundwater
sampling are presented in Table 4.2. Complete analytical results are presented within the DUSR in
Appendix F. Maximum detected concentrations of PCE in OU2 groundwater from the three direct
push groundwater profiling rounds are shown on Figure 4.1. Maximum detected concentrations of
TCE, a primary breakdown product of PCE, in OU2 groundwater from the three direct push

groundwater profiling rounds are shown on Figure 4.2.

PCE, TCE, and/or cis-1,2-DCE were detected at concentrations above their applicable SCG (5 ug/L
for each) in groundwater samples from 12 of the 30 direct push groundwater profiling locations
advanced. The maximum concentration of PCE (978 pg/L) detected was at DP-9 (20 to 22 feet bgs),
located approximately 670 feet southwest of the Gent Uniform building. The maximum concentration
TCE (27 pg/L) detected was at DP-2 (60 to 62 feet bgs), located approximately 100 feet south of the
Gent Uniform building. The maximum concentration of cis-1,2-DCE (7.5 ug/L) detected was at DP-
11 (45 to 47 feet bgs), which is located approximately 820 feet southwest of the Site building. VC was
not detected in the OU2 direct push groundwater samples collected. Groundwater exhibiting
concentrations high enough to suggest the presence of dense non-agqueous phase liquid (DNAPL) was
not observed in samples collected during the direct push profiling events.

4.1.2 Monitoring Well Groundwater Sampling

Four rounds of groundwater samples were collected from monitoring wells located on the Gent
Uniform property and from OU2 monitoring wells. The first round, or Baseline groundwater sampling
event, was conducted in October 2009; the second round was conducted in January 2010; the third
round was conducted in May 2010; and the fourth round was conducted in January 2011. The primary
contaminants of concern (COCs) from the Gent Uniform Site are chlorinated solvents related to dry

cleaning operations; more specifically, PCE and its breakdown products, TCE, cis-1,2-DCE, and VC.

October 2009 Baseline Site Groundwater Monitoring Well Sample Results (Round 1):

Groundwater sampling locations during the October 2009 Baseline event are shown in Table 3.1.
Detected VOCs in groundwater are presented in Table 4.3. Detected SVOCs in groundwater are
presented in Table 4.4 and metals detected in are presented in Table 4.5. Complete analytical results

are presented within the DUSR in Appendix F.
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PCE, TCE, cis-1,2-DCE, and/or VC were detected at concentrations above their applicable SCG (5
Mg/L, 5 pg/L, 5 pg/L, and 2 pg/L, respectively) in groundwater samples from 4 of the 9 monitoring
wells in October 2009. The highest concentrations of PCE (387 ug/L) and TCE (53.7 pg/L) were
detected from MW-1RR, located 20 feet south of the Site building. The highest concentration of cis-
1,2-DCE (2,050 pg/L) and VC (22.9 pg/L) were detected from MW-4MM, located approximately 500
feet southwest of the Site building.

SVOCs were not detected in the groundwater samples collected during the October 2009 Baseline

event.

Sodium (35,800 ug/L) was the only metal analyte that exceeded Class GA groundwater standard of
20,000 ug/L during the October 2009 Baseline event from MW-1RR.

January 2010 Groundwater Monitoring Well Sample Results (Round 2):

Round 2 groundwater samples were analyzed for VOCs, SVOCs, and a subset for metals and MNA
parameters. Groundwater sampling locations from the January 2010 event are shown in Table 3.1.

Detected analytes in groundwater are presented in Tables 4.3 through 4.6.

PCE, TCE, cis-1,2-DCE, and/or VC were detected at concentrations above their applicable SCG (5
Mg/L, 5 pg/L, 5 pg/L, and 2 pg/L, respectively) in samples from 10 of the 20 wells sampled. The
highest concentrations of PCE (921 ug/L) and TCE (237 ug/L) were detected in groundwater from
MW-1RR (similar to that observed during Round 1). The highest concentrations of cis-1,2-DCE (526
pg/L) and VC (2.1 pg/L) were detected in groundwater from MW-4MM (also, similar that observed
during Round 1).  Chlorobenzene, ethylbenzene, trans-1,2-DCE, and xylene were also detected in
OU2 groundwater above SCGs. No other VOCs were detected above Class GA groundwater

standards.

SVOCs were not detected in groundwater samples collected during the January 2010 event.

Iron exceeded the SCG of 300 pg/L in both of the samples collected, with detected concentrations

ranging from 737 pg/L (MW-10) to 22,900 pg/L (MW-3B). Manganese exceeded the SCG of 300
Mo/L in 1 of the 2 samples collected, with a detected concentration of 941 pg/L (MW-10). Sodium
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exceeded the SCG of 20,000 pg/L in 1 of the 2 samples collected, with a detected concentration of
33,600 pg/L (MW-10).

MNA parameters were collected from MW-6 (to evaluate background conditions), MW-4 and MW-10

to evaluate the potential for the natural attenuation of chlorinated solvents in groundwater (Table 4.6).

May 2010 Groundwater Monitoring Well Sample Results (Round 3):

Round 3 groundwater samples were analyzed for VOCs only. Groundwater sampling locations from
the May 2010 event are shown in Table 3.1. Detected analytes in groundwater are presented in Table
4.3.

PCE, TCE, cis-1,2-DCE, and/or VC were detected at concentrations above their applicable SCG (5
Mg/L, 5 pg/L, 5 pg/L, and 2 pg/L, respectively) in samples from 8 of the 15 wells sampled. The
highest concentrations of PCE (760 ug/L) and TCE (25 pg/L) were detected in groundwater from
MW-10, located approximately 750 feet southwest of the Site building. The highest concentrations of
cis-1,2-DCE (100 pg/L) and VC (6.2 pg/L) were detected in groundwater from MW-8S, located
approximately 250 feet south of the Site building. Acetone, chlorobenzene, chloroform, 1,4-
dichlorobenzene, ethylbenzene, isopropylbenzene and xylene were also detected in OU2 groundwater

above SCGs. No other VOCs were detected above Class GA groundwater standards.

January 2011 Groundwater Monitoring Well Sample Results (Round 4):

Round 4 groundwater samples were analyzed for VOCs, SVOCs, and a subset for metals.
Groundwater sampling locations from the January 2011 event are shown in Table 3.1. Detected

analytes in groundwater are presented in Tables 4.3 through 4.5.

PCE, TCE, cis-1,2-DCE, and/or VC were detected at concentrations above their applicable SCG (5
Hg/L, 5 pg/L, 5 pg/L, and 2 pg/L, respectively) in samples from 10 of the 20 wells sampled. The
highest concentrations of PCE (300 pg/L) and TCE (124 pg/L) were detected in groundwater from
MW:-1RR (similar to that observed during Rounds 1 and 2). The highest concentrations of cis-1,2-
DCE (11,100 pg/L) and VC (4 ug/L) were detected in groundwater from MW-4MM (also, similar that
observed trends during Rounds 1 and 2). Chloroform, ethylbenzene, isopropylbenzene, trans-1,2-
DCE, and xylene were also detected in OU2 groundwater collected from wells above SCGs. No other

VOCs were detected above Class GA groundwater standards.
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Bis(2-ethylhexyl)phthalate was the only SVOC detected above the reporting limit during the January
2011 groundwater sampling event. Bis(2-ethylhexyl)phthalate exceeded the SCG of 5 pg/L in 2 of the
9 samples collected, with detected concentrations ranging from 7.4 pg/L (MW-4) to 387 pg/L (MW-
1RR).

Iron exceeded the SCG of 300 pg/L in both of the samples collected, with detected concentrations
ranging from 737 ug/L (MW-10) to 22,900 pg/L (MW-3B). Manganese exceeded the SCG of 300
pg/L in 1 of the 2 samples collected, with a detected concentration of 941 pg/L (MW-10). Sodium
exceeded the SCG of 20,000 ug/L in 1 of the 2 samples collected, with a detected concentration of
33,600 pg/L (MW-10).

Maximum detected concentrations of PCE and TCE from monitoring wells in OU2 groundwater
during Rounds 1 through 4 are shown (in conjunction with PCE detections from the direct push
groundwater profiling events) on Figure 4.1 and 4.2, respectively.

4.2 SOIL VAPOR INTRUSION SAMPLING

The locations of SVI sampling (soil vapor and indoor air samples) are presented on Figure 3.1. Six
residential dwellings and one vacant, commercial building were sampled in 2010 during the OU2. For
discussion purposes below, the detections of Gent Uniform facility COCs are presented below.
Laboratory results and sampling documentation were provided in a confidential letter report to the
NYSDEC and NYSDOH (MACTEC, 2010a).

Residential Soil VVapor Intrusion Sampling.

PCE concentrations in the six sub-slab vapor samples ranged from 0.69 pg/M® to 12 ug/M® and indoor
air concentrations ranged from 0.24 ug/M® to 1 pg/M°. TCE concentrations in the six sub-slab vapor
samples ranged from non-detect to 1.6 ug/M® and indoor air concentrations ranged from non-detect to
0.19 J pg/M®. Cis-1,2-DCE and VC results were non-detect in sub-slab and indoor air samples. VOCs
detected in sub-slab vapor and indoor/ambient air samples are presented by location in Table 4.7.

Complete analytical results are presented within the DUSR in Appendix F.
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Commercial Soil VVapor Intrusion Sampling.

PCE was detected in the sub-slab vapor at a concentration of 89 pg/M*® and indoor air at a
concentration of 20 pg/M*. TCE was detected in the sub-slab vapor at a concentration of 0.35 pg/M®
and was not detected in the indoor air. Cis-1,2-DCE and VC results were non-detect in the sub-slab
and indoor air samples. VOCs detected in sub-slab vapor and indoor/ambient air samples are
presented by location in Table 4.7. Complete analytical results are presented within the DUSR in

Appendix F.
4.3 SURFACE WATER SAMPLING

Surface water in the Carmans River was investigated as part of the OU2 RI at the request of the
NYSDEC after submittal of the Draft Rl Report. Surface water samples were collected from two (2)
locations as the presumed OU2 downgradient groundwater discharge area (Figure 3.1). Grab samples
were collected at the time of low tide and submitted for VOC analysis. VVOCs were not reported as

being detected in either sample. Results are provided in Table 4.8 and Appendix F.
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5.0 CONTAMINANT FATE AND TRANSPORT

Investigations at the Site commenced in the late 1980s and early 1990s to discover the source of PCE
contamination detected in a private well to the south of the Site. A PSA for the area was conducted in
1996 and 1997 to determine the most likely source of the contamination found in the adjacent private
well. It was concluded that historical discharge of wastes, consisting primarily of PCE related to dry
cleaning operations from Gent Uniform’s former sanitary system was potentially responsible
(NYSDEC, 2005c). Historical data reviewed indicates that PCE migrated into the soil due to a
corroded fitting associated with the former grease trap located in the building. The release was
discovered during investigations conducted from 1990 to 1996. The grease trap was removed and
associated impacted soil excavated to approximately 4 feet bgs (filling approximately three drums)
were removed from the subsurface and disposed. Additionally, Gent Uniform installed an on-site
AS/SVE system to treat the on-site soil and groundwater contamination. This system operated at
various times from May 1997 to December 1999 (NYSDEC, 2005c¢). Based on information gathered
during the initial Site visit conducted with the NYSDEC, the AS/SVE system has been inoperable
since prior to September 2009.

5.1 CONCEPTUAL SITE MODEL

Based on the review of available OU1 and OU2 data, a conceptual site model (CSM) was developed.
The conceptual model presents a description of the media affected, the source of impact, types of
contamination, contaminants of potential concern (COPC), primary or secondary release mechanisms,
migration pathways, and potential receptors. The conceptual model for the Site is summarized in
Table 5.1. A graphical depiction of the CSM is shown on Figure 5.1 from a selected transect A — A’
(as shown on Figure 3.1) within the OU1 and OU2 VVOC groundwater contamination plume.

OU2 groundwater is present at approximately ten feet bgs and flows to the southwest. PCE and its
breakdown products (primarily TCE, cis-1,2-DCE, and VC) have been detected at concentrations
above applicable SCGs in OU2 groundwater as far south as MW-14 and MW-15I, or approximately
1,400 feet southwest of the Site. Maximum detected concentrations of PCE and TCE in OU2

groundwater are shown on Figure 4.1 and Figure 4.2, respectively. These figures depict maximum
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detected concentrations within the OU2 groundwater plume from a period of October 2009 through
January 2011.

The monitoring well network within the OU2 VOC groundwater plume extends from MW-1RR
through MW-14/MW-151. Based on the results from three rounds of direct push groundwater
profiling events, ten OU2 monitoring wells (MW-1RR, MW-8S, MW-8I, MW-8D, MW-9, MW-10,
MW-11, MW-14, MW-15S and MW-15I) were installed by MACTEC within the interpreted PCE
groundwater plume (Figure 4.1). The following table identifies the maximum concentrations of COPC
detections observed during the OU 2 RI, associated SCGs (AWQS) and frequency of detections in

each plume well.

OU2 VOC Groundwater - Plume Monitoring Wells

. Concentration Range Detected SCG Frequency

Detected Constituents (Lg/L) (Lg/L) Exceeding SCG
cis-1,2-Dichloroethene Not Detected - 147 5 2 |/ 10
Tetrachloroethene Not Detected - 921 5 7 10
Trichloroethene Not Detected - 237 5 3 / 10
Vinyl chloride Not Detected - 6.2 2 1/ 10

The interpreted extent of PCE contamination in groundwater greater than 5 pg/L is depicted on Figure
4.1.

The groundwater plume is bounded to the north by monitoring well MW-6, to the west by monitoring
well MW-7, and to the south/southwest by monitoring wells MW-12, MW-13 and MW-16. The
following table identifies the maximum concentrations of COPC detections observed during the OU 2

RI, associated SCGs (AWQS) and frequency of detections in each boundary well.

OU2 VOC Groundwater — Boundary Wells

Concentration Range .
Detected Constituents Detected ) (ig/% Frequeng;g(E;xceedmg
(Ho/L)
cis-1,2-Dichloroethene Not Detected 5 0 / 5
Tetrachloroethene Not Detected 5 0 /! 5
Trichloroethene Not Detected 5 0 /! 5
Vinyl chloride Not Detected 2 0 /5
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PCE and its breakdown products have the potential to volatilize into soil vapor and migrate into indoor
air. Low-levels of COPC have been detected in sub-slab vapor (maximum PCE detection was 12
ng/M®) and indoor air (maximum PCE detection was 1 pg/M?) in residences downgradient from the
Site; however, detected concentration levels suggest no further action is needed, based on 2006
NYSDOH SVI Guidance.

5.2 CONTAMINANT CHARACTERISTICS

VOC COPC detected at concentrations greater than their associated NYS groundwater SCGs values
include PCE, TCE, cis-1,2-DCE, and VC. These contaminants are classified as halogenated
hydrocarbons and are present in groundwater at and downgradient of the Site. The processes that
likely control the fate of VOCs at the Site include volatilization, dissolution, and biodegradation.

These processes are briefly discussed below.

Volatilization. The fate of VOCs in shallow surface soils and groundwater is likely volatilization, as
VOCs partition rapidly to soil vapor or to the atmosphere, and neither biodegradation nor hydrolysis (a
photolytic decomposition due to exposure to sunlight) occurs at a rapid rate (Agency for Toxic

Substances and Disease Registry, 1997).

Dissolution. Dissolution of VOCs from site source to groundwater is a significant transport
mechanism for VOCs at the Site. Factors affecting dissolution of VOCs likely are: (1) water table
elevation in comparison to source area; (2) flow rate (residence time) of the groundwater in the
contaminated material; (3) solubility of the compound; (4) amount of recharge through VOCs in the

unsaturated zone; and (5) the degree of partitioning to soils and sediments.

Biodegradation. Biodegradation reactions can reduce the total mass of VOCs in groundwater.
Naturally occurring bacteria in soil are capable of degrading VOCs. The microorganisms require
oxygen to aerobically biodegrade VOCs and the concentration of dissolved oxygen is an indicator of
the potential for aerobic biologic activity in groundwater. Aerobic biodegradation is particularly
effective for aromatic hydrocarbons, such as benzene and toluene, and may be effective in

mineralizing chlorinated solvent daughter products such as 1,2-DCE and VC.
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Under aerobic conditions, the parent compound PCE is relatively stable and persistent in the
environment.  Under suitable anaerobic conditions, however, PCE may undergo biologic
transformation as the dominant fate process. It has been shown that biodegradation of PCE in

groundwater increases with the organic content of the saturated soil.

The complete anaerobic biologic transformation successive dechlorination pathway for PCE is:
PCE—-TCE—1, 2-DCE—VC—ethene—carbon dioxide and water.

Degradation pathways may not be complete, however, depending on the presence of suitable
conditions to complete the process, and geochemical conditions may vary along the migration

pathway.

Persistence of VOCs in Site Media.
Chlorinated solvents are the primary COCs at the Site. The Gent Uniform facility reportedly removed

the source area (grease trap and shallow soils) in 1996. Historical documentation indicated chlorinated
solvents at the Site were released primarily to the soils via a corroded fitting associated with the former
grease trap. The release triggered a response action by Gent Uniform to remove approximately 3
drums of VOC-contaminated soil, as well as the grease trap that was in direct contact with the spent

chlorinated solvents.

PCE, the primary source of contamination from the dry cleaning processes, was released to the
environment approximately 30 years ago. PCE was detected in shallow Site soils adjacent to the
grease trap during the PSA in October 1996 at concentrations up to 602,213 ppb compared to the Soil

Cleanup Obijective for unrestricted use of 1.4 milligrams per kilogram (mg/Kg).

Physical properties of the primary solvent, PCE, are listed below.

Henry's Law Octanol- | Organic
Vapor . Water water carbon
. constant Density - " o
Contaminant pressure (atm- (glem?) solubility | partition partition
(mm Hg) m¥/mol) g (mg/L) coefficient | coefficient
(Kow) (Koc)
(Tnggh'oroethe”e 178E+01 |259E-02 |16311 |150E+02 308 364
Reference (USEPA, 1990).
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Based on the solubility (150 milligrams per liter [mg/L]), Henry’s Constant (0.754-unitless) and
organic carbon partition coefficient (364 milligrams per gram) of PCE and using the Soil Saturation
Limit (Csy") equation assuming fraction organic carbon and saturated conditions, DNAPL is possible if

concentrations in soils exceed 370.6 mg/Kg.

The Csat equation, assuming saturated conditions is as follows:
Csat = S/pp (Ka pp + Ouw)

Parameter = Definition (units) and assumed parameter values

Csa = soil saturation concentration (mg/Kg)

S = solubility in water (mg/L-water) = 150

pp = dry soil bulk density (Kg/L) = 1.5

Kq4 = soil-water partition coefficient (L/Kg) = Koc x Foc

Koc = organic carbon partition coefficient (mL/g) = 364

Foc = assuming a fraction organic carbon in soil (g/g) = 0.006 (0.6%)

O,, = water-filled soil porosity (Lwater /Lsoil) = 0.43

Further, concentrations greater than 1 percent of solubility are generally indicative of the nearby
presence of a DNAPL. For PCE this would be the highest concentration of PCE detected in Site soil
(602,213 ppb) was from a sample collected in 1996 from 0 to 2 ft bgs, or above the capillary fringe
zone. Shallow soils at this location were excavated in 1996 as part of the soil and grease trap removal.
This suggests that the presence of PCE as a DNAPL likely remains a possibility at the Site in shallow

soils surrounding the source area excavated in 2005, or below 4 feet bgs.

During the PSA in 1996 and 1997, several soil samples were collected from beneath the Gent Uniform
building. PCE was detected in soil above the capillary fringe zone adjacent to the former cesspool
ranging in concentrations from 1,900 ppb to 4,920 ppb (estimated from 0 feet to 4 feet bgs). PCE was
also detected at a concentration of 1,600 ppb from the former MW-1 location at a depth of 10 feet to

! C.at is the concentration in soil at which the solubility limits of the soil pore water, the vapor phase limits of
the soil pore air, and the absorptive limits of the soil particles have been reached. Cs is a theoretical
threshold above which a free phase liquid hazardous substance may exist. The equation is described in the
USEPA “Soil Screening Guidance” (USEPA, 1996).
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12 feet bgs (NYSDEC, 2005b). This suggests that the presence of residual soil contamination likely

remains beneath the Gent Uniform building.

Soils within OU2 were observed by MACTEC as primarily fine to coarse sands. Seasonal
groundwater elevations at the Site and within OU2 were generally consistent during the year, with
depth to groundwater measured at approximately 10 feet bgs during the RI field work in October,
January, and May. Contaminants likely migrated from the corroded fitting associated with the former
grease trap, either as a free phase or with groundwater infiltration from shallow soil contamination. Is
it unknown if a PCE source remains in shallow soils at the Site. As stated above, the primary
mechanisms of concentration reduction of VOCs are typically through volatilization into soil vapor
(for unsaturated soil or water table surface concentrations), and dispersion and diffusion in

groundwater, as well as through biological degradation (once in groundwater).

Factors that may cause variations in groundwater sample results include: seasonal variations (e.g.,
groundwater in contact with larger mass of contaminated soil during periods of high water);
precipitation variations (e.g. recharge/percolation through subsurface shallow soils and infiltrating
groundwater); or sampling protocol (e.g., low flow sampling versus groundwater grab sampling).

Migration of Contamination.

As discussed above, if PCE contaminant remains in shallow soils beneath the Gent Uniform building,
it may act as a residual source. Since the OU1 remedy is not operating, chlorinated VOCs can readily
leach from soils with infiltration of precipitation and migrate to groundwater. Once dissolved in
groundwater, the VOCs can migrate with groundwater flow. Groundwater at the Site is located from
approximately 10 feet bgs. The saturated thickness of the aquifer above the Gardens Clay is
approximately 70 feet beneath the Site. Groundwater at the Site flows primarily to the southwest,

toward Carmans River.

Groundwater data collected during the OU2 indicate that VOCs are migrating in groundwater from the
Site towards Carmans River, a saltwater river, approximately 1,500 feet southwest of the Site. PCE
concentrations in OU2 groundwater diminish slightly from the highest detection at MW-1RR (921
Hg/L), to the next highest detection at MW-10 (760 pg/L). Concentrations in groundwater appear to
continue to diminish as groundwater moves through the residential neighborhood southwest of the Site

(146 pg/L at MW-14), likely though dispersion, sorption, and dilution. Two surface water samples
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collected from the Carmans River at the presumed groundwater discharge area did not contain VOCs

at the time of collection.

Biodegradation was evaluated as part of the OU2. Groundwater parameters collected during the OU2
were entered into the USEPA’s Biochlor Model® (Biochlor) and indicated there was inadequate to
limited evidence for anaerobic biodegradation of chlorinated VOCs in groundwater. An upgradient
monitoring well (MW-6) did not detect site contaminants. Biochlor screening scores are presented in

Table 4.6. The Biochlor Natural Attenuation Screening Forms are presented in Appendix G.

VOCs, including the chlorinated VOCs detected in groundwater, can partition from groundwater to
soil gas and then migrate through the soil column. Detections of chlorinated VOCs in soil vapor
samples collected from below residential basement slabs indicate that chlorinated VOCs are likely not
partitioning from groundwater to soil vapor in the residential neighborhood southwest of the Site.
Results of the sub-slab soil vapor and indoor air samples indicate that the soil vapor to indoor air

migration pathway is not complete.

2 Biochlor is a USEPA screening tool that simulates natural attenuation of dissolved solvents at chlorinated
solvent release sites. The model can be found at the following USEPA website:
http://www.epa.gov/ada/csmos/models/biochlor.html
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6.0 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT

6.1 INTRODUCTION

This section provides a QHHEA for the OU2 groundwater plume. The QHHEA is performed in
accordance with NYSDEC Technical Guidance (NYSDEC, 2010), which indicates that the QHHEA
should evaluate the populations of humans that may potentially be present at and in the vicinity of the
Site, the mechanisms or exposure pathways by which those humans may be potentially exposed to
contamination associated with the Site, and the significance of exposure that may occur through the

potential exposure pathways. This process involves three steps:

1. Characterization of the exposure setting in terms of physical characteristics, current and
future uses of the Site, and the populations that may be potentially exposed to Site-related
contamination under the current and future land uses;

2. ldentification of potential exposure pathways and exposure points to which the
populations may be exposed; and

3. Screening of potentially complete exposure pathways to identify the pathways and Site-
related constituents of greatest concern from a health exposure perspective.

6.2 RECEPTORS, EXPOSURE PATHWAYS, AND EXPOSURE POINTS

Potentially complete exposure pathways were not identified for direct contact with groundwater, and

inhalation of vapors that may migrate from groundwater to air within residential buildings.

The significance of exposure pathways associated with groundwater and soil vapor/indoor air media is
evaluated in this subsection through comparison of analytical data to standard and guidance

concentrations published by the NYS and NYSDOH and/or background concentrations.

Groundwater

Groundwater at and within the OU2 is not used as drinking water, and the potential for dermal
exposure to contaminated groundwater (e.g. use of sumps in buildings overlying the groundwater
plume, utility and other potential excavations) is not likely as the water table is generally below the
depth of utility lines, structures sampled during the SVI were not observed to contain sumps, and

several buildings in the area are slab on grade. Therefore, there are likely no direct exposures to
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contaminated groundwater from a drinking water perspective under the current or foreseeable land
uses. However, a comparison of groundwater analytical data to NYS drinking water standards and
guidance values provides information concerning constituents that would be of concern from a health
exposure perspective if the groundwater was used as potable water under existing conditions. A
review of the analytical data indicates that chlorinated solvents (e.g., PCE, TCE, cis-1,2-DCE, and
VC) were detected at concentrations that exceed drinking water standards. Detections in excess of
drinking water standards were observed within OU2. Metals detected at concentrations greater than

drinking water standards include iron, magnesium, manganese, and sodium.

Soil Vapor Intrusion

A complete SVI pathway (soil vapor migration to indoor air) requires the presence of a VOC in soil
vapor and in air within an overlying enclosed building. Evaluations of soil vapor to indoor air vapor
intrusion pathways are often confounded by VOCs in indoor air which are present in part or all due to
anthropogenic (background) sources and not to migration of soil vapor into enclosed space. Therefore,
the evaluation of vapor intrusion pathways was performed by comparing sub-slab vapor sampling data,
indoor air sampling data, and background/air guideline values The NYSDOH guideline for evaluating
the potential for soil vapor migration into indoor air was also followed for compounds that have been
assigned guidelines (available for carbon tetrachloride, 1,1-DCE, cis-1,2-DCE, PCE, 1,1,1-
trichloroethane, TCE and VC) (NYSDOH, 2006). NYSDOH recommendations in the guidelines

include: no further action, evaluate potential indoor air sources, monitor, and mitigate.

Based on evaluation of the OU 2 analytical results from the 6 residences sampled for SVI between
February and March 2010, MACTEC suggests that no further action be conducted at the residences.
No further action is recommended at this time for the commercial structure sampled as it is currently
vacant. Additional monitoring may be necessary prior to the structure being re-occupied and if the
remedy for OUL (AS/SVE) remains off-line.
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7.0 SUMMARY AND CONCLUSIONS

7.1 SUMMARY

The Gent Uniform Site is located at 5680 Merrick Road in Massapequa, Nassau County, New York.
The property is approximately 0.3 acres in size, has a chain-linked fence around the perimeter of the
Site, and is developed with a single, two-story masonry building and an asphalt-paved parking and
loading area. The Gent building is bordered to the north by Merrick Road, to the east by Stone

Boulevard, and, to the south and west by commercial properties.

A two-story building used as a residential home, produce stand and delicatessen was constructed on
the Gent property in 1930s. In 1970, the property was purchased by Lafra Reality Corporation and
Gent Uniform began uniform rental operations (Roux Associates Inc, 2005). Dry cleaning services
were added at the Site in 1979. Wastewater was discharged to the City sewer system. The dry
cleaning machine was removed from the Site in 1998. Gent Uniform now cleans with detergents

only at the Site.

Investigations at the Site commenced in the late 1980s and early 1990s to determine the source of PCE
contamination detected in a private well south of the site; the Nassau County Department of Health
detected PCE in the tap water at the Range Rover property directly to the south of the Site at a
concentration of 300,000 pg/L (which is greater than the solubility of PCE [200,000 pg/L] published
by NIOSH). In a subsequent state-funded PSA conducted in 1996 and 1997, it was concluded that the
source of this contamination was historical discharge of wastes, consisting primarily of PCE related to
dry cleaning operations, to the sanitary sewer due to a corroded fitting on a grease trap in the Gent
Uniform facility. Sampling at the Gent Uniform property conducted in 1996 and 1997, revealed high
concentrations of PCE in shallow soils (602,213 ppb from 0 feet to 2 feet) beneath the site building. A
limited soil removal program was performed to excavate soil surrounding the former grease trap to an
approximate depth of 4 feet bgs (NYSDEC, 2005¢). In 1997, Gent Uniform installed an AS/SVE

system to address remaining PCE in soil and groundwater at the property.

In 2001, Gent Uniform entered into a Consent Order with NYSDEC to implement an investigation and

remediation of on-site and off-site contamination, as well as evaluate the effectiveness of the AS/SVE
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system. To determine off-site groundwater quality, six profile borings were advanced to collect
discrete depth groundwater samples. The shallow groundwater slightly below the water table
contained the highest concentrations, with 1,600 pg/L of PCE and 510 pg/L of DCE as the primary
detections. In 2003, a RI field investigation was initiated to better define the extent of the groundwater
contamination. The NYSDEC issued a ROD in March 2005 presenting the remedy for on-site
contamination, defined as OUl. The OUl ROD defined off-site groundwater and soil vapor
contamination attributable to the site as OU2, which was to be addressed under a future selected
remedy. Gent Uniform submitted an RI WP for OU2 to the NYSDEC in 2005; however, the Rl was
not completed by the responsible party and the Site was subsequently referred to the NYSDEC

superfund program to complete the investigation.

MACTEC, under contract to the NYSDEC, conducted the OU2 field investigation between 2009 and
2012. During the course of the OU2, PCE concentrations in OU2 groundwater were observed to
diminish slightly from the highest detection adjacent to the Site at MW-1RR (921 ug/L), to the next
highest detection at a downgradient location MW-10 (760 pg/L). Results for PCE concentrations in
OU2 groundwater were shown to further diminish as groundwater moves through the residential
neighborhood southwest of the Gent property (146 pg/L at MW-14).

Based on results obtained during the OU2, off-site VOC groundwater contamination appears to be
primarily located in shallow groundwater (from approximately 7 feet to 35 feet bgs) downgradient
from the Gent Uniform facility. Interpretation of water table elevations recorded during the OU2
indicates groundwater flow is toward the southwest and likely discharges to the Carmans River;
however, laboratory results for two surface water samples collected from river in 2012 indicated VOCs
were not detected. The CSM (refer to Section 5.0 and Figure 5.1) includes approximately 3 feet to 5
feet ‘clean’ groundwater above the VOC groundwater plume, that is likely due to accretion of clean
recharge (i.e., groundwater concentrations at the water table are generally less than the Class GA

standard). Groundwater flow velocity is estimated at 200 feet per year.

Based on an evaluation of soil vapor and indoor air samples collected from 6 residences within the
OU2 VOC plume using the NYSDOH SVI guidelines (NYSDOH, 2006), no further action for these
properties is required for soil vapor. No further action is recommended at this time for the commercial
structure sampled as it is currently vacant. Additional monitoring may be necessary prior to the

structure being re-occupied and if the remedy for OU1 (AS/SVE) remains off-line.
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In 2010, the NYSDEC contracted with MACTEC to evaluate the current OU1 Remedy Evaluation and
identify findings from the AS/SVE system. MACTEC concluded that based upon the information and
evaluation, the operation of the AS/SVE system at the Gent Uniform site to date has not satisfied Site
remediation goals as defined by the ROD (NYSDEC, 2005b), and therefore recommends resumed
operation of the AS/SVE system

7.2 CONCLUSIONS

Based on data collected during the OU2, site-related PCE groundwater has migrated as far as 1,400
feet to the south and southwest of the Gent Uniform property at concentrations in excess of SCGs
(refer to Figure 4.1). Based on the extent and magnitude of PCE contamination detected in on-site
groundwater, residual source area soil contamination appears to be a continuing source to groundwater
contamination. Although groundwater concentrations diminish southwest of the Site at MW-10 (760
D pg/L in 2010) through dispersion and dilution, concentrations within the plume appear to have

reached a stable condition due to residual source area contamination.

Observed groundwater concentrations suggest that PCE groundwater contamination is not attenuated
below SCGs by the time groundwater reaches the vicinity of Carmans River; however, laboratory
results for two surface water samples collected from the river in 2012 indicated VOCs were not
detected. Direct contact with groundwater is not anticipated to act as a potential exposure pathway.
The area surrounding the Gent Uniform property and the residential neighborhood located to the
southwest is serviced by public water. A potential exposure pathway associated with the Site-related
off-site groundwater contamination is via soil vapor intrusion. This potential exposure pathway
appears to be incomplete based upon soil vapor and indoor air evaluations conducted in off-site

structures to date.

7.3 DATA GAPS AND RECOMMENDATIONS

Due to the continued operation of the Gent facility, previous and current investigations have not been
able to determine the full extent of the source area. Unless there is a change in operations or use of the
Site facility, allowing clear access to soils below the Site building, future OU2 remedial work will

need to be based on inferred estimates of residual contaminant mass.
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To remediate groundwater contamination migrating off-site and the continued potential for vapor
migration of chlorinated VOCs into the indoor air of buildings located above and adjacent to the
groundwater plume, continued implementation of the on-site AS/SVE system is required to address
source area soils and groundwater contamination (OU1). To address off-site groundwater
contamination (OUZ2) and the potential for exposure to site-related contamination via the soil vapor to

indoor air pathway a FS is necessary to evaluate alternatives and select a remedy.

Information collected during the OU2 RI is suitable to evaluate potential alternatives for remediation
of OU2 and additional sampling is not necessary at this time; however, the following data gaps were
identified:

e Additional groundwater sampling locations may be necessary to delineate the downgradient
extent of contamination in both shallow (in vicinity of Carmans River) and deep (60 to 90 feet
bgs) groundwater.

o Sampling of sub-slab soil vapor and indoor air for residential structures west of Roosevelt
Boulevard may be required based on concentrations of VOCs in groundwater upwelling to
Carmans River or toward these structures, as shown on Figure 5.1.

e Additional hydraulic conductivity testing may help to refine estimates of groundwater flow
velocity downgradient of the Site.
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8.0 DEVELOPMENT OF REMEDIAL ACTION GOALS AND OBJECTIVES, AND
GENERAL RESPONSE ACTIONS FOR CONTAMINATION REQUIRING REMEDIATION

The FS portion of the Gent Uniform OU2 RI/FS commences with this section. This section speaks to
groundwater and soil vapor contamination identified and characterized in previous sections of this

Report. This section identifies:

e Remedial Action Objectives (RAOs) for OU2 soil vapor, indoor air, and groundwater
e general response actions to address the RAQOs

e extent of soil vapor and groundwater contamination requiring remedial action.

8.1 IDENTIFICATION OF REMEDIAL ACTION GOALS AND OBJECTIVES

RAOs form the basis for identifying remedial technologies and developing remedial alternatives.
RAOs are medium-specific or operable unit-specific goals established to protect public health and the
environment; RAOs are developed based upon contaminant-specific SCGs (USEPA, 1988; NYSDEC,
2010).

Site-specific COCs were determined by comparison of contaminant concentrations to chemical-
specific SCGs, which include 6 NYCRR Parts 700-706 Water Quality Standards (NYSDEC, 1998), 6
NYCRR Part 375 Remedial Program Soil Cleanup Objectives (NYS, 2006), and NYSDOH SVI

guidelines.

The RI concluded that concentrations of VOCs, principally PCE, TCE, and breakdown product cis-
1,2-DCE were detected in one or more groundwater samples collected at locations within OU2 (i.e.
downgradient of the Gent Property) at concentrations exceeding NY'S groundwater SCGs and federal
drinking water standards. The nature and extent of soil and groundwater contaminants are discussed in
Subsections 4.1 and 4.2 and presented in Figures 4.1 and 4.2. Soil vapor at and in the vicinity of OU2
is also impacted by PCE and TCE. The soil vapor to indoor air exposure pathway is not believed to be

complete based on investigation of structures within OU2.
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The following RAOs have been developed in accordance with the remedy selection process set forth in
6 NYCRR Part 375 (NYS, 2006) and DER-10 (NYSDEC, 2010). The goal for remedial action is to
restore, to the extent practicable, OU2 groundwater to pre-disposal/pre-release conditions. At a
minimum, the remedy shall eliminate or mitigate substantial threats to public health and the
environment presented by site contaminants through the proper application of scientific and
engineering principles (NYSDEC, 2010).

8.1.1 Remedial Action Objectives for Groundwater

The QHHEA presented in Section 6.0 concluded that under existing and foreseeable land use
conditions groundwater is not a complete human health exposure pathway since groundwater is not
used as a public drinking supply on or downgradient of OU2. Therefore, the following RAOs are
identified for OU2 groundwater:

e Prevent future use of OU2 groundwater with contaminant concentrations in excess of drinking
water standards

¢ Restore ground water aquifer to pre-disposal/pre-release conditions, to the extent practicable

e  Prevent further migration of contaminated groundwater

8.1.2 Remedial Action Obijectives for Soil Vapor

The QHHEA concluded that under existing and foreseeable land use conditions SV1 is not a complete
human health exposure pathway based on the SVI Evaluation conducted at six residences and one
commercial structure within OU2. Therefore, no RAOs have been identified for OU2 soil vapor.
However, the commercial building is currently vacant; monitoring may be necessary prior to the
building being re-occupied and if the OU1 remedy remains off-line to re-assess the potential for a

complete exposure pathway.

8.2 IDENTIFICATION OF GENERAL RESPONSE ACTIONS

General response actions describe those actions that will satisfy the RAOs (USEPA, 1988). General
response actions may include treatment, containment, excavation, disposal, institutional actions, or a

combination of these. Like RAQs, general response actions are medium-specific.

For this FS, RAOs were developed to address OU2 groundwater contamination.
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8.2.1 General Response Actions for Groundwater

The following general response actions would address the RAOs identified for groundwater:
o No further action
e  Groundwater use restrictions and long term monitoring
e In-situ treatment
o  Ex-situ treatment

e Containment

These general response actions are appropriate for OU2 groundwater contamination requiring

remediation.

8.2.2  General Response Action for Soil Vapor

RAOs were not identified for OU2 soil vapor as a complete exposure pathway was not identified;

therefore, no further action is a warranted, and appropriate general response action for soil vapor.

8.3 EXTENT OF GROUNDWATER CONTAMINATION REQUIRING REMEDIAL
ACTION

This subsection identifies the extent of contaminated groundwater to which the RAOs and general
response actions identified above and the remedial alternatives to be developed in Section 10.0 will
apply. OU2 sample locations and corresponding concentrations exceeding AWQS for the primary
VOC contaminants (PCE, TCE, cis-1,2-DCE, and VC) are shown on Figures 4.1 and 4.2. As shown,
the contaminant isoconcentration interpreted contours indicate the chlorinated solvent contamination
exceeding AWQS extends from the Gent Site to OU2. The vertical extent of groundwater
contamination is illustrated in the cross section of the conceptual site model in Figure 5.1. Analytical
results for groundwater samples collected during the RI are compared to AWQS in Table 8.1.
Potential remedial technologies and remedial alternatives will be developed with consideration for the
horizontal and vertical distribution of the contaminants.
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9.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

This section describes the identification and screening of potential remedial technologies.
Technologies are identified for the purpose of attaining the RAOs established in Subsection 8.1.
Identified technologies correspond to the categories of general response actions described in
Subsection 8.2.

Following identification, candidate technologies are screened based on applicability to site- and
contaminant-limiting characteristics. The purpose of the screening is to produce an inventory of
suitable technologies that can be assembled into remedial alternatives capable of mitigating actual or
potential risks at OU2. Potential technologies representing a range of general response actions (i.e., no
action, limited action, removal, treatment, and disposal) are considered. The result of technology
screening is a list of potential remedial technologies that may be developed into candidate remedial

alternatives.

9.1 TECHNOLOGY IDENTIFICATION

Remedial technologies and specific process options applicable to hazardous waste sites are identified
in USEPA’s Guidance for Conducting RI/FS (USEPA, 1988). This guidance was used to generate the
list of applicable remedial technologies and associated process options presented in Table 9.1 for each
general response action developed for groundwater in Subsection 8.2.

9.2 TECHNOLOGY SCREENING

The technology screening process reduces the number of potentially applicable technologies and
process options by evaluating factors that may influence process-option effectiveness and
implementability. This overall screening is consistent with guidance for conducting an FS under
Comprehensive Environmental Response, Compensation, and Liability Act (USEPA, 1988).
Effectiveness and implementability are incorporated into two screening criteria: waste- and site-
limiting characteristics. Waste-limiting characteristics consider the suitability of a technology based
on contaminant types, individual compound properties (e.g., volatility, solubility, specific gravity,

adsorption potential, and biodegradability), and interactions that may occur between mixtures of
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compounds. Site-limiting characteristics consider the effect of site-specific physical features on the
implementability of a technology, such as site topography and geology, the location of buildings and
underground utilities, available space, and proximity to sensitive operations. Technology screening
serves the two-fold purpose of screening out technologies whose applicability is limited by site-
specific waste or site considerations while retaining as many potentially applicable technologies as

possible.

Table 9.1 presents the technology-screening process. Technologies and process options judged
ineffective or prohibitively difficult to implement were eliminated from further consideration. The
technologies retained following screening (see Table 9.1) represent an inventory of technologies
considered most suitable for remediation of OU2 groundwater and may be used alone or integrated
with other technologies to develop remedial alternatives. Pilot-scale treatability studies may be

required prior to final technology selection to confirm the effectiveness of a given technology.

Technologies retained for consideration include:
e Land Use Restrictions
e Biological Treatment
e Physical Treatment
e Chemical Treatment
e Ex-situ Treatment

e Containment
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100 DEVELOPMENT AND PRELIMINARY SCREENING OF ALTERNATIVES

The retained technologies identified in Table 9.1 are considered technically feasible and applicable to
the contaminant types and physical conditions within OU2. These medium-specific technologies were
assembled into potential site-specific remedial alternatives capable of achieving the RAOs for the

contaminated groundwater requiring remediation.

101 DEVELOPMENT OF REMEDIAL ALTERNATIVES

The retained remedial technologies groundwater have been combined into the following remedial
alternatives:

e Alternative 1: No Action

o Alternative 2: In-situ Enhanced Biodegradation

e Alternative 3: Permeable Reactive Barriers

e Alternative 4: In-situ Chemical Oxidation

e Alternative 5: Groundwater Extraction and Treatment

10.1.1 Alternative 1: No Action

Alternative 1 was developed as a baseline against which to compare other remedial alternatives for
groundwater. This alternative involves no actions to protect human health or the environment and

lacks remedial measures that would reduce groundwater contamination.

10.1.2 Alternative 2: In-situ Enhanced Biodegradation

Alternative 2 consists of the following components:
e In-situ enhanced biodegradation
e Institutional controls

e Long-term groundwater monitoring

Enhanced biodegradation amendments would be injected within OU2 to accelerate biological

degradation of VOCs in groundwater. Injection could occur via temporary injection points or
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permanent injection wells; due to the likely necessity of multiple injection events, permanent injection
wells are recommended. Potential remediation vendors include but are not limited to: Adventus
Group, Regenesis, and ERFS, LLC. Groundwater monitoring wells would be installed and sampled in
addition to existing monitoring wells to monitor the effects of biodegradation; a series of wells located
across the width of the groundwater plume would be installed along Carman Creek to track potential
further contaminant migration.  Additional injections may be warranted pending groundwater
monitoring analytical results. Groundwater monitoring would continue until groundwater sampling

within OU2 demonstrated cleanup in accordance with SCGs.

Institutional controls would be implemented to restrict future access to contaminated groundwater.
Institutional controls would include land-use restrictions limiting subsurface activity and be

implemented through legal instruments such as deeds and/or water well permitting processes.

Subsequent to implementing remedial action, groundwater monitoring is assumed to occur on a
quarterly basis for the first two years after completion, on a semiannual basis for the next two years,
and then on a 15 month basis.

10.1.3 Alternative 3: Permeable Reactive Barriers

Alternative 3 consists of the following components:
¢ Installation of permeable reactive barriers
e Institutional controls

e Long-term groundwater monitoring

Permeable reactive barriers would be installed, either by the excavation and backfilling of trenches or
via hydraulic fracture injection of the barrier material, configured in a contiguous wall or a series of
overlapping fences. Potential remediation vendors include but are not limited to: Adventus Group;
ORIN Remediation Technologies, LLC.; and Vironex. With this technology, as groundwater flows
through the barrier, the barrier material reacts with contaminants causing them to undergo a
degradation reaction into less harmful compounds. A contiguous wall that extends across the breadth
and depth of the contaminated groundwater plume would provide treatment of OU2 groundwater but
is logistically problematic to install due to the presence of infrastructure and privately owned property.
Installation would likely have to occur along public right of ways associated with the roads in this area
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and would be further complicated due to proximity to underground utilities. Potential locations for
permeable reactive barriers are along the southern fence line/boundary of the Gent Property, along
Carman Boulevard, along Sand or Marine Streets, and along Roosevelt Boulevard. In order to
decrease the amount of time to achieve groundwater standards, the installation of multiple barriers

along the plume is recommended.

Institutional controls would be implemented as described for Alternative 2.

Subsequent to completing remediation activities, groundwater monitoring is assumed to occur on a
quarterly basis for the first two years after completion, on a semiannual basis for the next two years,

and then on a 15 month basis.

10.1.4 Alternative 4: In-situ Chemical Oxidation

Alternative 4 consists of the following components:
e In-situ chemical oxidation treatment via injection wells
e Institutional controls

e Long-term groundwater monitoring

Chemical oxidant reagent would be injected within OU2 to degrade VOCs in groundwater. Injection
could occur via temporary injection points or permanent injection wells. Due to the likely necessity of
multiple injection events, permanent injection wells are recommended. Potential vendors include but
are not limited to: Panther; Geocleanse; and ERFS, LLC. Groundwater monitoring wells would be
installed to allow for groundwater sampling to monitor the effects of chemical oxidation; a series of
wells located across the width of the groundwater plume would be installed along Carman Creek to
track potential contaminant migration beyond OU2. Additional oxidant injections may be warranted
pending groundwater monitoring analytical results. Groundwater monitoring would continue until

groundwater sampling within OU2demonstrated cleanup in accordance with SCGs.

Institutional controls would be implemented as described for Alternative 2.
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Subsequent to completing remediation activities, groundwater monitoring is assumed to occur on a
quarterly basis for the first two years after completion, on a semiannual basis for the next two years,

and then on a 15 month basis.

10.1.5 Alternative 5: Groundwater Extraction and Treatment

Alternative 5 consists of the following components:
o Installation of groundwater extraction and treatment system
e Institutional controls

e Operation, maintenance, and monitoring (OM&M) of the groundwater extraction and
treatment system

A number of extraction wells would be installed along the southern boundary of the Gent Property to
hydraulically isolate OU2 by intercepting contaminated groundwater recharge from OULl. An
additional set of wells could also be installed along Roosevelt Boulevard to intercept potential
discharge to Carman Creek from OU2. An ex-situ treatment technology (such as air stripping and
carbon adsorption) would be implemented to treat the extracted groundwater and allow for effluent

discharge or reinjection to the aquifer.

Institutional controls would be implemented as described for Alternative 2.

The groundwater extraction wells will be added to the existing network of locations that are sampled
on a quarterly basis and flow and concentration data from influent and effluent the treatment system
will be collected on a weekly basis. This analytical data will provide the basis to evaluate the
effectiveness of the groundwater extraction and treatment system. Quarterly and annual monitoring
reports will be prepared until data indicates that monitoring frequency may be reduced or the treatment
system may be taken offline.

10.2 PRELIMINARY SCREENING OF ALTERNATIVES

This subsection presents a preliminary screening of the developed remedial alternatives for

groundwater. Consistent with DER-10, the developed medium-specific remedial alternatives are

screened on the basis of whether they are technically implementable (Implementability) for the site and

whether they can meet the RAOs (Effectiveness). Additionally, based upon available information, the
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relative cost of each remedial alternative is also evaluated. Those remedial alternatives which are not
technically implementable, would not achieve RAOs, or would incur costs substantially higher than
other remedial alternatives without providing greater effectiveness or implementability are not
evaluated further in the FS.

During the screening of alternatives, the “No Action” alternative for groundwater is not evaluated
according to the screening criteria; it is evaluated during the detailed analysis as a baseline for other
retained remediation alternatives. Table 10.1 presents the preliminary screening of remedial
alternatives. As shown, four of the five identified alternatives are retained for detailed analysis in
Section 11.0. Alternative 4 (in-situ chemical oxidation) is eliminated due to implementability and cost

concerns.
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11.0 DETAILED ANALYSIS OF ALTERNATIVES

This section presents the detailed analyses of remedial action alternatives for OU2 groundwater. The
detailed analysis is intended to provide decision-makers with relevant information to aid in the
selection of a site remedy. The detailed description of technologies or processes used for each
alternative includes, where appropriate, a discussion of limitations, assumptions, and uncertainties for
each component. The descriptions provide a conceptual design of each alternative and are intended to

support alternatives-comparison and cost-estimation.

The detailed analysis of each alternative includes evaluation using the first seven evaluation criteria
identified in DER-10 (NYSDEC, 2010) and §375-1.8(f) (NYS, 2006), as presented in the following
paragraphs.

Compliance with Standards, Criteria, and Guidance: Compliance with SCGs considers whether or
not a remedy will meet applicable environmental laws, regulations, standards, and guidance. SCGs for
OU2 are identified along with a discussion of whether or not the remedy will achieve compliance. For
those SCGs that will not be met, a discussion and evaluation of subsequent impacts and whether
waivers are necessary is presented. Chemical-specific SCGs were previously identified in this Report.
Location- and Action-specific SCGs (see Table 11.1) are identified for each alternative in this Section.

Overall Protection of Public Health and the Environment: This criterion is an evaluation of the
remedy’s ability to protect public health and the environment, assessing how risks posed through each
existing or potential pathway of exposure are eliminated, reduced, or controlled through removal,
treatment, engineering controls, or institutional controls. The remedy’s ability to achieve each of the
RAO:s is evaluated.

Short-term Effectiveness: The potential short-term adverse impacts and risks of the remedy upon the
community, the workers, and the environment during the construction and/or implementation are
evaluated. A discussion of how the identified adverse impacts and health risks to the community or
workers within OU2 will be controlled and the effectiveness of the controls is presented. Engineering
controls that will be used to mitigate short term impacts (e.g., dust control measures) are proposed.
The length of time needed to achieve the remedial objectives is estimated.

11-1

4.1 report hw130056 2012-07-12 Gent_OU2_RI_FS_Report-Final.doc



Remedial Investigation/Feasibility Study Report — Gent Uniform Rental Service Operable Unit 2 July 2012
NYSDEC - Site No. 130056
MACTEC Engineering and Consulting, P.C., Project No. 3612092134

Long-term Effectiveness and Permanence: This criterion evaluates the long-term effectiveness of
the remedy after implementation. If wastes or treated residuals remain on-site after the selected
remedy has been implemented, the following items are evaluated:

e magnitude of remaining risk

¢ adequacy of the engineering and institutional controls intended to limit the risk

o reliability of these controls

o ability of the remedy to continue to meet RAOs in the future

Effectiveness of alternatives in protecting human health and the environment after RAOs is also
evaluated. This includes an evaluation of the permanence of the alternative, the magnitude of residual
risk, and the adequacy and reliability of controls required to manage wastes or residuals remaining at
the Site.

Reduction of Toxicity, Mobility, or Volume with Treatment: The remedy’s ability to reduce the
toxicity, mobility, or volume of site contamination is evaluated. Preference is given to remedies that

permanently and substantially reduce the toxicity, mobility, or volume of site wastes.

Implementability: The technical and administrative feasibility of implementing the remedy is
evaluated. Technical feasibility includes the difficulties associated with remedy construction and the
ability to monitor the remedy’s effectiveness. For administrative feasibility, the availability of the
necessary personnel and material is evaluated along with potential difficulties in obtaining specific

operating approvals, access for construction, or other issues.

Land Use: The current, intended, and reasonably anticipated future land uses of OU2 and its

surroundings will be considered in the evaluation of remedial alternatives.

Cost: Capital and OM&M costs are estimated for the remedy and presented on a present worth basis.

Community Acceptance: In a format that responds to all questions raised (i.e. responsiveness
summary), public comment, concerns, and overall perception of the remedy are evaluated following
the public meeting presenting the proposed remedial action plan. This criterion is not evaluated in this
draft Report.
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111 COST ANALYSIS PROCEDURES

Costs presented in this Report are intended to be within the target accuracy range of minus 30 to plus
50 percent of actual cost (USEPA, 1988). Costs are provided for Alternatives 2, 3, and 5 as a present
worth and as a total cost for up to a 30-year period (see Tables 11.1 through 11.7).

A summary of the costs for each alternative identifying capital and net present worth (NPW) costs are
included in each alternative’s cost description. Each cost estimate includes a present worth analysis to
evaluate expenditures that occur over different time periods. The analysis discounts future costs to a
NPW and allows the cost of remedial alternatives to be compared on an equal basis. NPW represents
the amount of money that, if invested now and disbursed as needed, would be sufficient to cover costs
associated with the remedial action over its planned life. A discount rate of 5 percent was used to

prepare the cost estimates per NYSDEC guidance.

Consistent with USEPA FS cost estimating guidance (USEPA, 2000), the remedial alternative cost
estimates include costs for project management, remedial design, construction management, technical

support, and scope contingency.

Project management includes planning and reporting, community relations support during
construction or operation and maintenance (O&M), bid or contract administration, permitting (not
already provided by the construction or O&M contractor), and legal services outside of institutional

controls.

Remedial design applies to capital cost and includes services to design the remedial action.
Activities that are part of remedial design include pre-design collection and analysis of field data,
engineering survey for design, treatability study/pilot-scale testing, and various design components

such as design analysis, plans, specifications, cost estimate, and schedule.

Construction management applies to capital cost and includes services to manage construction or
installation of the remedial action, except those similar services provided as part of regular

construction activities. Activities include review of submittals, design modifications, construction
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observation or oversight, engineering survey for construction, preparation of O&M manual(s),

documentation of quality control/quality assurance, and record drawings.

Technical support during O&M includes services to monitor, evaluate, and report progress of
remedial action. This includes oversight of O&M activities, update of O&M manual(s), and
progress reporting, and is generally between 10 percent and 20 percent of total annual O&M costs

depending on complexity of the remedial action (USEPA, 2000).

Scope contingency represents project risks associated with the feasibility-level of design presented in
this report. This type of contingency represents costs, unforeseeable at the time of estimate
preparation, which are likely to become known as the remedial design proceeds. Scope contingency
ranges from 10 to 25 percent with higher values appropriate for alternatives with greater cost growth
potential (USEPA, 2000).

Project management, remedial design, and construction management costs presented in this Report are
based upon the following matrix presented in the USEPA FS cost estimating guidance (USEPA,
2000).

Professional and Technical Costs as Percentage of Direct Costs

_ <$100K | $100K-$500K | $500K-$2M | $2M-$10M >$10M
Indirect Cost
(%) (%) (%) (%) (%)

Project Management 10 8 6 5 5

Remedial Design 20 15 12 8 6
Construction

15 10 8 6 6
Management

The following subsections present a conceptual design and cost estimate for each of these remedial

alternatives and a discussion of each alternative relative to the evaluation criteria as set forth in

NYCRR Part 375 (NYS, 2006).
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112 ALTERNATIVE 1: NO ACTION

This alternative would not include any actions to address OU2 groundwater contamination.

Compliance with Standards, Criteria, and Guidance: This alternative would not meet chemical-
specific SCGs because it would not address groundwater contamination in excess of 6 NYCRR Parts
700-706 Water Quality Standards (NYSDEC, 1998).

Overall Protection of Public Health and the Environment: This remedial alternative would not
protect public health and the environment through eliminating, reducing, or controlling existing or
potential exposure pathways through removal, treatment, engineering controls, or institutional controls.

This remedial alternative would not achieve the RAOs for groundwater.

Short-term Effectiveness: This alternative would not result in short-term adverse impacts and risks to

the community, site workers, and the environment because no actions would be taken.

Long-term Effectiveness and Permanence: This remedy may meet RAOs associated with VOC
groundwater contamination in the future due to natural attenuation processes. Limited evidence of
natural attenuation and ongoing migration of source related contaminated groundwater into OU2

suggests that the time period required to meet RAOs is likely substantial.

Reduction of Toxicity, Mobility, or Volume with Treatment: This alternative would not result in
the reduction of the toxicity, mobility, or volume of VOC groundwater contamination through

treatment.

Implementability: No actions would be conducted, therefore there are no technical difficulties
associated with this alternative. However, obtaining regulatory approval of this alternative would be

difficult because it does not achieve the RAOs for groundwater.

Land Use: This alternative does not include actions to remove or treat groundwater contamination in
excess of the Protection of Groundwater SCGs, and would therefore not be compatible with current

and foreseeable future land use.
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Cost: There are no costs associated with Alternative 1.

11.3  ALTERNATIVE 2A AND 2B: IN-SITU ENHANCED BIODEGRADATION

Alternatives 2a and 2b (tables 11.2 and 11.3) apply enhanced in-situ biodegradation reagents in limited
areas of OU2 to treat contaminated groundwater within these areas. Alternative 2a includes injection
along the southern fenced boundary of the Gent Uniform property, and Alternative 2b adds injection
along Roosevelt Boulevard to isolate Carman Creek from any further potential discharge. Potential
remediation vendors include but are not limited to Adventus Group, Regenesis, and XDD. For the
purposes of this analysis, the alternatives have been evaluated using estimates and recommendations
from XDD. This is not a comprehensive analysis of all possible applications of enhanced

biodegradation but is meant to be representative.

Alternatives 2a and 2b consist of the following components:
e pre-design investigation
e mobilization and temporary facilities and controls
e demolition of paved or concrete surface covers
¢ in-situ enhanced biodegradation via injection well
e site restoration
e institutional controls
e |ong-term monitoring

e periodic institutional control inspections and reporting

Pre-Design Investigation: Pre-design investigations and/or studies would be conducted to support the
remedial design and would include but not be limited to:

e subsurface soil and groundwater sampling and analysis to provide additional characterization
for treatment purposes

e ground-penetrating radar survey in support of subsurface utility/obstruction clearance of the
proposed treatment area

o treatability study for proposed amendments and/or reagents.

Mobilization and Temporary Facilities and Controls: Site preparation, mobilization, and temporary
facilities and controls would include activities required to prepare OU2 for remediation including but
not limited to:
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o delivery and setup of site trailer

e installation of temporary utilities

e construction of equipment decontamination facilities

e implementation of erosion and sediment control measures
e survey layout of the various work extents

e right-of-way and/or road-opening permits

Demolition of Paved or Concrete Surface Covers: Prior to installation of permanent injection wells,

pavement and concrete located in the proposed areas of injection would be demolished.

In-situ Enhanced Biodegradation via Injection Well: In-situ biodegradation would be implemented
to provide treatment of groundwater contamination in OU2. This alternative assumes for FS costing
purposes that implementation would involve the injection of a vegetable oil based substrate in addition
to the appropriate bacterial innoculant to degrade PCE and TCE into permanent injection points within
OU2 in a series of barriers designed to isolate OU2 from contaminated aquifer recharge from OU1 and
reduce contaminant concentrations over time. For the conceptual design, it is assumed that the average
hydraulic gradient is 0.00125 as identified in Section 2.5.

Pre-design field and laboratory testing would be used to refine the full-scale injection design.
However, the conceptual full-scale injection design includes injection of substrate at 4 (Alternative 2a)
to 27 (Alternative 2b) injection locations arranged in barriers with injections spaced 20 feet apart.
Although this approach initially addresses a limited area of contamination, it is anticipated that the
active ingredients added in the injection locations will travel downgradient with groundwater flow and
accelerate degradation of OU2 contamination. Injection of the amendment will occur from the water
table depth to between 25 to 30 feet deep, depending on the depth of the contamination plume at the

point of injection (see Figure 5.1).

Site Restoration: Site restoration would include restoration of demolished pavement, concrete

surfaces, and/or grassy areas to match surrounding conditions.

Institutional Controls: Institutional controls would be implemented to restrict future use of OU2

groundwater. Institutional controls would likely include implementation of land-use restrictions
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restricting subsurface activity and prohibiting changes in zoning of OU2. Land-use restrictions would

be implemented through legal instruments such as deeds and/or well water permitting processes.

Long-term Monitoring: Long-term monitoring would consist of the sampling and analysis of
groundwater monitoring wells for VOCs in order to identify the effectiveness of the alternative and
identify if additional applications are required. It is assumed that long-term monitoring would be
conducted on a periodic basis for the duration of the remedy and continuing until OU2 remediation
was complete. No completion date for OU2 remediation has been projected, so the monitoring
program is assumed to include 12 monitoring wells sampled according to the monitoring program

outlined in Section 10.1.2 for 30 years.

Periodic Institutional Control Inspections and Reporting: Periodic inspections would be conducted
to ensure deed and land-use restrictions are being enforced. A report would be prepared documenting

the inspection and conditions observed.

11.3.1 Detailed Evaluation of Alternative 2 (In-Situ Enhanced Bidegradation)

Compliance with Standards, Criteria, and Guidance: Alternative 2 would meet Chemical-specific
SCGs for groundwater by treating groundwater in excess of water quality standards, although the time
to reach the SCGs is dependent on groundwater velocity and the degree to which the bacteria
population can thrive under OU2 conditions. Limited evidence of natural attenuation indicates that the
duration of treatment would likely be substantial. Treatment would be implemented taking into

account the Action- and Location-specific SCGs.

Overall Protection of Public Health and the Environment: Alternative 2 would protect public
health and the environment by reducing and controlling existing or potential exposure pathways
through in-situ treatment and institutional controls. However, this alternative may take a substantial
amount of time to treat groundwater contamination present in OU2 in excess of the SCGs due to the
large areal extent of the plume and the low groundwater velocity and associated migration speed of the
amendment. Institutional controls will need to remain in place until the groundwater plume has
reached SCGs. The source of contamination on the Gent Property (OU1) will need to be treated or
removed in order to prevent recontamination of OU2 groundwater without continued implementation

of the remedy.
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Short-term Effectiveness: Alternative 2 includes installation of permanent injection points, in-situ
enhanced biodegradation of the OU2 plume, and associated construction activities. Short-term adverse
impacts and risks to the community, site workers, and the environment are possible during the course
of work; however, these risks could be controlled through: coordination and communication with
affected property owners; erosion, sedimentation, and dust control; and a comprehensive contractor

health and safety program.

Long-term Effectiveness and Permanence: Alternative 2 would be effective at reducing levels of
contamination in OU2 to the RAOs as long as the appropriate bacteria were either already present or
were introduced, sufficient nutrients were provided to foster the bacteria, and enough time passed that
contaminated groundwater was allowed to migrate through the treatment areas or migrate out of OU2.
However, conditions of the groundwater plume would have to be monitored to ensure that the
appropriate subsurface environment was maintained to keep the bacteria alive. Subsequent injections
of biostimulation agents need to be applied every 3 to 5 years to keep the bacteria active for the
duration of treatment. The on-site source (OU1) will need to be treated or removed in order to prevent
recontamination of OU2 groundwater without continued implementation of the remedy.

Reduction of Toxicity, Mobility, or Volume with Treatment: Alternative 2 would provide
reduction of toxicity, mobility, and volume of VOCs in OU2 through in-situ treatment, although
contamination downgradient of the remedy would likely remain unaffected and continue to migrate
out of OU2. Potential stalling of the degradation process may result in increased concentrations of
DCE or VC and a corresponding increase in toxicity; a study should be performed to identify what

substrates are the most effective at supporting the full degradation of contaminants.

Implementability: Technically, this alternative would not be difficult to implement; the technology is
readily available and the installation techniques are common. Logistically, this alternative is difficult
to implement. The contaminant plume is largely situated beneath private residences, making location
of injection points difficult, and there is limited evidence of existing conditions favorable for natural
attenuation. The right of way along the roads is the most feasible location for fences. The most
implementable option is to install a fence directly south of the Gent Property and potentially at the

downgradient end of OU2 (along Roosevelt Boulevard). This design would leave about 1400 feet

11-9

4.1 report hw130056 2012-07-12 Gent_OU2_RI_FS_Report-Final.doc



Remedial Investigation/Feasibility Study Report — Gent Uniform Rental Service Operable Unit 2 July 2012
NYSDEC - Site No. 130056
MACTEC Engineering and Consulting, P.C., Project No. 3612092134

between fences and an estimated 7.5 years of travel time between each fence. Although the reagent

will not last the full length of that time, multiple applications would ensure ongoing plume treatment.

Land Use: The current and reasonably anticipated future land use of OU2 is for commercial and
residential purposes. This alternative would be protective of potential residents and commercial

workers.

Cost: The capital cost estimate for Alternative 2a is $590,000 and for Alternative 2b is $1,284,000.
The NPW of each alternative is estimated to be $2,139,000 and $3,765,000, respectively. A summary
of the costs associated with these alternatives is presented in Tables 11.2 and 11.3. Detailed cost

analysis backup is provided in Appendix H.

114  ALTERNATIVES 3A AND 3B: PERMEABLE REACTIVE BARRIERS

Alternatives 3a and 3b consist of the installation of permeable reactive barriers in areas of OU2 to span
the plume and passively treat contaminated groundwater as it flows through them. Alternative 3a
provides installation of a barrier along the southern boundary of the Gent Property, whereas
Alternative 3b also provides installation of a barrier along Roosevelt Boulevard. Potential remediation
vendors include but are not limited to: Adventus Group; ORIN Remediation Technologies, LLC.; and
Vironex. For the purposes of this analysis, the alternative has been evaluated using estimates and
recommendations from Adventus Group. This is not a comprehensive analysis of all possible

applications of permeable reactive barriers but is meant to be representative.

Alternative 3 consists of the following components:
e pre-design investigation
e mobilization and temporary facilities and controls
e demolition of paved or concrete surface covers
¢ installation of permeable reactive barrier
e site restoration
e institutional controls
e long-term monitoring

e periodic institutional control inspections and reporting
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Pre-Design Investigation: Pre-design investigations and/or studies would be conducted to support the
remedial design and would include but not be limited to:

e subsurface soil and groundwater sampling and analysis to provide characterization for
treatment purposes

e ground-penetrating radar survey in support of subsurface utility/obstruction clearance of the
proposed treatment area

o treatability study for proposed amendments and/or reagents.

Mobilization and Temporary Facilities and Controls: Site preparation, mobilization, and temporary
facilities and controls would include activities required to prepare OU2 for remediation including but
not limited to:

o delivery and setup of site trailer

e installation of temporary utilities

e construction of wastewater treatment and equipment decontamination facilities

e implementation of erosion and sediment control measures

e survey layout of the various work extents.

Demolition of Paved or Concrete Surface Covers: Prior to installation of the permeable reactive
barrier, pavement and concrete located in the areas of excavation would be demolished. A treatment
trailer may be retained at the Gent Property or in neighborhood for treatment of contaminated

groundwater generated during dewatering activities.

Installation of Permeable Reactive Barrier: A permeable reactive barrier would be implemented to
provide treatment of site-related groundwater contamination migrating into OU2 from the Gent
Property. This alternative assumes for FS costing purposes that implementation would involve the
construction of a 150 foot long permeable reactive barrier by injection, using the Adventus product
EHC (a mix of a carbon source to promote biodegradation and zero valent iron). The barrier would be
installed between the Gent Property and OU2 to cut off the source of contamination on the Gent
Property from OU2 groundwater. An additional 480 foot long barrier could be constructed along
Roosevelt Boulevard to isolate the plume from Carman Creek. For the conceptual design, it is

assumed that the average hydraulic gradient is 0.00125 as identified in Section 2.5.

Pre-design field and laboratory testing would be used to refine the full-scale barrier design. However,
the conceptual design includes a total of between 11,150 (Alternative 3a) and 82,450 (Alternative 3b)
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pounds of EHC in barriers 15 feet thick. The barriers would run approximately 25 to 40 feet deep,
intercepting the entire contaminant plume passing through their respective locations (see Figure 5.1).
Supporting calculations, including references and assumptions for the input parameters used, are

provided in Appendix .

Site Restoration: Site restoration would include refinishing the extent of demolished pavement,

concrete surfaces, or grassy areas to match surrounding conditions.

Institutional Controls: Institutional controls would be implemented to restrict future use of OU2

groundwater until remediation objectives are achieved, as described for Alternative 2.

Long-term Monitoring: Long-term monitoring would consist of the sampling and analysis of
groundwater monitoring wells for VOCs. It is assumed that long-term monitoring would be conducted
on a periodic basis for the duration of the remedy and continuing until OU2 remediation was complete.
No completion date for OU2 remediation has been projected, so the monitoring program is assumed to
include 12 monitoring wells sampled according to the monitoring plan outlined in Section 10.1.3 for

30 years.

Periodic Institutional Control Inspections and Reporting: Periodic inspections would be conducted
to ensure deed and land-use restrictions are being enforced. A report would be prepared documenting

the inspection and conditions observed.

11.4.1 Detailed Evaluation of Alternative 3 (Permeable Reactive Barriers)

Compliance with Standards, Criteria, and Guidance: Alternative 3 would meet Chemical-specific
SCGs for groundwater by treating groundwater in excess of SCGs, although the time to reach the
SCGs is dependent on groundwater velocity and likely substantial. Excavation, transportation, and
treatment and/or disposal would be implemented taking into account the Action- and Location-specific
SCGs.

Overall Protection of Public Health and the Environment: Alternative 3 would protect public
health and the environment by reducing and controlling existing or potential exposure pathways
through in-situ treatment and institutional controls. However, this alternative may take a substantial
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amount of time to treat groundwater contamination present in OU2 in excess of the SCGs; institutional
controls will need to remain in place until the groundwater plume has reached SCOs. The source of
contamination on the Gent Property will need to be treated or removed in order to prevent

recontamination of OU2 groundwater without continued operation of the remedy.

Short-term Effectiveness: Alternative 3 includes installation of one or more permeable reactive
barriers by injection and associated construction activities. Short-term adverse impacts and risks to the
community, site workers, and the environment are possible during the course of work; however, these
risks could be controlled through: coordination and communication with affected property owners;

erosion, sedimentation, and dust control; and a comprehensive contractor health and safety program.

Long-term Effectiveness and Permanence: Alternative 3 would provide permanent reduction of
OU2 groundwater contamination through the passive treatment of groundwater migrating from the
Gent Property into OU2 and flushing/dilution of any contaminated groundwater downgradient of the
remedy. Sufficient time would be needed to allow the entirety of the plume to either pass through
treatment areas or migrate off site, after which no rebound or leaching from secondary sources would
be expected to occur. This alternative would rely upon institutional controls to prevent exposure to
downgradient groundwater contamination until natural attenuation reduced concentrations to

acceptable levels.

Reduction of Toxicity, Mobility, or Volume with Treatment: Alternative 3 would provide
reduction in the mobility of OU2 VOC groundwater contamination but would not provide an
immediate reduction in toxicity and volume. Groundwater flushing and continued in-situ treatment of
groundwater migrating into OU2 would result in long-term reduction in the toxicity, mobility, and
volume of groundwater contamination migrating out of OU2, although contamination downgradient of

the remedy would likely remain unaffected.

Implementability: This alternative would not be easily implementable due to the extensive residential
use of the property above the plume and the varying depth of the plume. The most implementable
options appear to be: (1) cutting off the plume either as it leaves the Gent Property, or (2) directly
before it reaches Carman Creek. Both locations appear to have contamination to roughly 30 feet bgs
based on prior investigations and both locations are not located on residential property (could be

installed on the Gent Property and along Roosevelt Boulevard). Prior to excavation a subsurface
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survey should be conducted to identify underground utilities that may interfere with the proposed

locations of the permeable reactive barriers.

Land Use: The current and reasonably anticipated future land use of OU2 is for commercial and
residential purposes. This alternative would be protective of potential residents and commercial

workers.

Cost: The capital cost estimate for Alternative 3a is $172,000 and for Alternative 3b is $616,000. The
NPW of the alternatives is estimated to be about $1,049,000 and $2,432,000. A summary of the costs
associated with these alternatives is presented in Tables 11.4 and 11.5. Detailed cost analysis backup

is provided in Appendix H.

115 ALTERNATIVE 5: GROUNDWATER EXTRACTION AND TREATMENT

Alternatives 5a and 5b consist of the installation of groundwater extraction wells in areas of OU2 that
span the plume and remove contaminated groundwater to be treated via air stripping and carbon
adsorption in a temporary treatment facility to be located on the Gent Property. Alternative 5a
provides installation of wells along the southern fenced boundary of the Gent Property, whereas
Alternative 5b also provides installation of wells along Roosevelt Boulevard. For the purposes of this
analysis, the alternative is assumed to include air stripping and carbon treatment, and has been
evaluated using analysis and estimates prepared for previous, similar work. This is not a
comprehensive analysis of all possible applications of pump and treat technologies but is meant to be

representative.

Alternative 5 consists of the following components:
e pre-design investigation
e mobilization and temporary facilities and controls
e demolition of paved or concrete surface covers
¢ installation of groundwater extraction wells and treatment facility
e site restoration
e institutional controls

o  OM&M of the groundwater extraction and treatment systems

11-14

4.1 report hw130056 2012-07-12 Gent_OU2_RI_FS_Report-Final.doc



Remedial Investigation/Feasibility Study Report — Gent Uniform Rental Service Operable Unit 2 July 2012
NYSDEC - Site No. 130056
MACTEC Engineering and Consulting, P.C., Project No. 3612092134

Pre-Design Investigation: Pre-design investigations and/or studies would be conducted to support the
remedial design and would include but not be limited to:

e subsurface soil and groundwater sampling and analysis to provide characterization for
treatment/disposal purposes

e ground-penetrating radar survey in support of subsurface utility/obstruction clearance of the
proposed treatment area

e extraction well pumping test to gather information to design well placement and treatment
facility capacity

o treatability study for proposed amendments and/or reagents.

Mobilization and Temporary Facilities and Controls: Site preparation, mobilization, and temporary
facilities and controls would include activities required to prepare OU2 for remediation including but
not limited to:

o delivery and setup of site trailer

e installation of temporary utilities

e construction of wastewater treatment and equipment decontamination facilities

e implementation of erosion and sediment control measures

e survey layout of the various work extents.

Demolition of Paved or Concrete Surface Covers: Prior to installation of the groundwater extraction
system, pavement and concrete located in the areas of excavation for piping and extraction wells
would be demolished. A treatment trailer may be retained at the Gent Property or in the neighborhood

for treatment of contaminated groundwater generated during dewatering activities.

Installation of Extraction and Treatment System: Groundwater extraction wells would be installed
across the width of the plume downgradient of the Gent Property to reduce migration of contaminated
groundwater into OU2. Calculations presented in Appendix J estimate the flow rate of contaminated
groundwater from the Gent Property as no more than 5 gallons per minute across the southern
boundary, based upon data collected during the RI. For the purposes of this FS, it has been assumed
that Alternative 5a consists of 4 overburden extraction wells and Alternative 5b consists of 14
overburden extraction wells spaced 40 feet apart, with the final design to be refined by pumping test
results. These extraction wells would be installed between the Gent Property and OU2 in Alternative
5a as well as the downgradient end of OU2 adjacent to Carman Creek in Alternative 5b. This

arrangement would both prevent additional contaminated groundwater from entering OU2 from the
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Gent Property and prevent contaminated groundwater in OU2 from migrating any further. The
extraction wells would typically be installed to a depth of 30 feet bgs (see Figure 5.1). For the
conceptual design, it is assumed that the average hydraulic gradient is 0.00125 as identified in Section
2.5.

A facility would be constructed to provide treatment of the extracted groundwater. It is assumed that
the treated groundwater could be discharged to a publicly owned treatment facility via a sewer
manhole in the near vicinity. For cost estimating purposes it is assumed that groundwater treatment
prior to discharge would consist of air stripping with vapor phase carbon treatment of air emissions for
30 years or until OU2 groundwater remediation goals are reached and source contamination on-Site

has been eliminated.

Site Restoration: Site restoration would include backfilling, compacting, and grading the excavation
area, and refinishing the extent of demolished pavement, concrete surfaces, or grassy areas to match

surrounding conditions.

Institutional Controls: Institutional controls would be implemented to restrict future use of OU2
groundwater until remediation objectives are achieved, as described for Alternative 2.

Operation, Maintenance, and Monitoring of the Groundwater Extraction and Treatment
Systems: OM&M of the groundwater extraction system would consist of monthly site visits, during
which flow reading and water levels from all extraction wells are collected, and periodic or as-needed
maintenance including (but not limited to) cleaning the air stripper and regenerating/replacing spent

carbon units.

Long-term monitoring would include quarterly groundwater sampling from monitoring and extraction
wells for VOC analysis. Quarterly and annual reports would be prepared describing the results for the

monthly and quarterly OM&M events.

11.5.1 Detailed Evaluation of Alternative 5 (Groundwater Extraction and Treatment)

Compliance with Standards, Criteria, and Guidance: Alternative 5 would meet Chemical-specific
SCGs for groundwater by extracting and treating overburden groundwater in excess of SCGs.
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Excavation, transportation, and treatment and/or disposal would be implemented taking into account

the Action- and Location-specific SCGs.

Overall Protection of Public Health and the Environment: Alternative 5 would protect public
health and the environment by reducing OU2 groundwater contamination and the implementation of
institutional controls. This alternative would achieve the RAOs for groundwater in the long-term and
eliminate the threat of groundwater contamination in the short-term via extraction and treatment. The
source of contamination on the Gent Property will need to be treated or removed in order to prevent

recontamination of OU2 groundwater without continued operation of the remedy.

Short-term Effectiveness: Alternative 5 includes installation and operation of a pump and treat
groundwater extraction system, treatment facilities, and associated construction activities. Short-term
adverse impacts and risks to the community, site workers, and the environment are possible during the
course of work; however, these risks could be controlled through: coordination and communication
with affected property owners; erosion, sedimentation, and dust control; and a comprehensive

contractor health and safety program.

Long-term Effectiveness and Permanence: Alternative 5 would provide reduction of OU2
groundwater contamination through extraction and ex-situ treatment but only for the duration of the
operation of the remedy. Once sufficient time had passed to allow contaminated groundwater to pass
through the treatment system or migrate out of OU2, RAOs are expected to be reached and rebound of
contaminant concentrations is not likely as long as the remedy continues to be operated. The source of
contamination on the Gent Property will need to be treated or removed in order to prevent
recontamination of OU2 groundwater without continued operation of the remedy. This alternative
would rely upon institutional controls to prevent exposure to groundwater during remediation

activities.

Reduction of Toxicity, Mobility, or Volume with Treatment: Alternative 5 would provide
reduction in the toxicity, mobility, and volume of VOC groundwater contamination through ex-situ
treatment of groundwater, although contamination downgradient of the remedy would likely remain

unaffected and continue to migrate out of OU2.
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Implementability: Alternative 5 would not be easily implementable due to the extensive residential
use of the property overlying the plume and the varying depth of the contamination. The most
implementable options appear to be cutting off the plume either as it leaves the Gent Property, directly
before it reaches Carman Creek, or at both locations. Wells could also be located across the width of
the plume along Carman Boulevard, but the depth of the plume at this location is estimated to be
roughly 60 feet bgs, whereas in either of the Alternative 5a and 5b proposed locations the depth is only
estimated to be 30 feet bgs. The implementability at either location depends heavily upon the
availability of a location for the ex-situ treatment trailer and the presence of underground utilities that
may interfere with the installation or operation of the groundwater extraction system. Prior to any
excavation, a subsurface survey would be conducted. Natural groundwater migration and the
increased hydraulic gradient from pumping would move the contaminated plume towards the
extraction wells, and given enough time, the entire plume would be cut-off and treated or flushed. The
system would have to operate continuously to maintain SCGs until the source area on the Gent
Property (OUL1) is treated or removed.

Land Use: The current and reasonably anticipated future land use of OU2 is for commercial and
residential purposes. This alternative would be protective of potential residents and commercial

workers.

Cost: The capital cost estimate for Alternative 5a is $477,000 and for Alternative 5b is $814,000. The
NPW of these alternatives is estimated to be $1,723,000 for Alternative 5a and $2,460,000 for
Alternative 5b. A summary of the costs associated with these alternatives is presented in Table 11.6

and 11.7. Detailed cost analysis backup is provided in Appendix H.
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120 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

This section presents a summary of the relative performance of each of the five candidate alternatives
based on the criteria evaluation described in Section 11. The purpose of the comparative analysis is to
identify the advantages and disadvantages of each alternative relative to one another to aid in selecting

an overall remedy for OU2 groundwater contamination.

The comparative analysis includes a narrative discussion of the strengths and weaknesses of the
alternatives relative to one another with respect to each criterion, and how reasonable variations of key
uncertainties could change the expectations of their relative performance, as applicable. The
comparative analysis presented in this document uses a qualitative approach to comparison, with the

exceptions of comparing alternative costs and the required time to implement each alternative.

A comparison of the capital and long-term costs associated with the remedial alternatives is presented

in Table 12.1. Detailed cost analysis backup is provided in Appendix H.

The following subsections provide a detailed comparison of the remedial alternatives; Table 12.2

summarizes this information.

121 COMPLIANCE WITH STANDARDS, CRITERIA, AND GUIDANCE

Alternative 1 would not meet chemical-specific SCGs because it would not address contamination at

and in the vicinity of OU2 which exceeds applicable SCG values.

Alternatives 2, 3, and 5 would not meet chemical specific SCGs in the short term, but by passive in-
situ and ex-situ treatment they would satisfy SCGs in the long term for groundwater. Alternatives 3
and 5 would satisfy chemical-specific SCGs more favorably than Alternative 2 by providing a more
predictable and reliable level of contamination reduction. All alternatives would need to be actively

maintained, operated, and monitored continually to maintain compliance with SCGs.
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Implementation of the alternatives would be conducted in accordance with applicable municipal, state,
and federal guidance and regulations. Table 11.1 presents a summary of Location- and Action-

Specific SCGs associated with the alternatives evaluated in this Section.

122 OVERALL PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT

Alternative 1 would not protect public health and the environment through eliminating, reducing, or
controlling existing or potential exposure pathways through removal, treatment, engineering controls,

or institutional controls. This remedial alternative would not achieve the RAOs for groundwater.

Alternative 2 would protect public health and the environment through reducing and controlling
existing or potential exposure pathways through institutional controls and the injection of enhanced
biodegradation substrate and microorganisms to reduce groundwater contamination in QU2.
However, the time required to reach RAOs would be substantial, and maintaining RAOs would require
either continued operation of the alternative in the form of additional injections of biostimulation
agents or removal or treatment of the source of contamination on the Gent Property. Use of
institutional or engineering controls would be necessary until source removal and remedy operation

were completed, at which point there would be no restrictions on use of OU2.

Of the considered alternatives, Alternatives 3 and 5 would most easily reach RAOs for OU2. A
permeable reactive barrier is a reliable technology that requires little maintenance and will provide
consistent, substantial reduction in contamination in the groundwater plume. A pump and treat
system allows isolation of the plume from the source and direct control of discharge concentrations.
However, both alternatives also create a new potential exposure pathway to contaminants. Installing a
permeable reactive barrier would potentially require off-site disposal of excavated soils, and installing
a pump and treat system would bring contaminated groundwater to the surface where a system or
plumbing failure could release contaminants to areas where direct exposure would be possible. These
threats are not uncommon and could be mitigated with common engineering controls and safe design
practices. These alternatives provide favorable protection of public health and the environment
compared to Alternatives 1 and 2.
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123 SHORT-TERM EFFECTIVENESS

Because no actions would be taken, Alternative 1 would not result in short-term adverse impacts and
risks to the community, site workers, and the environment. Alternatives 2, 3, and 5 include remedial
activities which would result in potential short-term risks to the community, site workers, and the
environment. However, the risks could be addressed through: coordination and communication with
the affected property owner(s); erosion, sedimentation and dust control where applicable; and
preparation and implementatio