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1. Introduction

1.1 General

This Feasibility Study Report (FS Report) identifies and evaluates potential remedial alternatives to address
constituents of interest in soil and groundwater at the Hazardous Waste Disposa, Inc. (HWD) site (“the site”)
located at 11A Picone Boulevard in Farmingdale, New York. Past site activities, including hazardous waste
management using 55-gallon drums, one or more tanks, and an unlined “dludge pit,” allegedly resulted in the
release of volatile organic compounds (VOCs), primarily chlorinated VOCs, identified in soil and groundwater
at thesite.

This FS Report has been prepared by Blasland, Bouck, & Lee, Inc. (BBL) in accordance with an Order on
Consent (Consent Order) between the New Y ork State Department of Environmental Conservation (NY SDEC)
and the HWD Respondents to the Consent Order (the “HWD Group”), which became effective in August 1999
(Index No. W1-0728-95-05). The Consent Order required the Respondents to conduct a Remedial Investigation/
Feasibility Study (RI/FS) for the site consistent with a Remedial Investigation/Feasibility Study Work Plan
(BBL, 1997), which was approved by the NYSDEC during 1997 and attached to the Consent Order. RI
activities completed at the site are summarized in the Remedial Investigation Report (BBL, 2002). NY SDEC
approval of the amended report was provided in aMay 30, 2002 |etter to the HWD Group.

This FS Report summarizes relevant background information, identifies remedia action objectives (RAQOs),
identifies and screens various potential remedia technologies, presents a detailed and comparative analysis of
retained technologies to address the RAOs, and recommends a sitewide remedial aternative. The FS Report is
based on the results of the:

information compiled by Fanning, Phillips, and Molnar (FPM) and presented in the Summary of History and
Sampling at the Former Hazardous Waste Disposal, Inc. Ste (FPM, 1995);

Phase | and Il investigations conducted by Gibbs & Hill, Inc. (as a contractor to the NY SDEC) between July
1988 and December 1990. Both investigations are summarized in the Engineering Investigations at Inactive
Hazardous Waste Stes in the State of New York, Phase |11 Investigation, Hazardous Waste Disposal Site,
Ste No. 152113, Town of Babylon, Suffolk County, New York (Gibbs & Hill, 1991);

RI and supplementa RI activities conducted by BBL on behalf of the HWD Group between November 1999
and February 2001, which are summarized inthe NY SDEC-approved Remedial Investigation Report (BBL,
2002);

supplemental soil investigation and soil vapor survey/air pathway evaluation conducted by BBL during
August 2002, which are summarized in an October 2, 2002 |etter from BBL to the NY SDEC; and

additional groundwater investigation activities conducted by BBL in support of this FS during April 2003.
The results of the additional groundwater investigation activities are summarized in this FS Report.

This FS Report has been prepared in general @cordance with the following guidance, directives, and other
publications, where appropriate:
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NYSDEC Technical and Administrative Guidance Memorandum (TAGM) #4025 titled, Guideines for
Remedial Investigations/Feasibility Studies (NY SDEC, 1989);

NYSDEC TAGM #4030 titled, Selection of Remedial Actions at Inactive Hazardous Waste Stes (NY SDEC,
1990);

applicable provisions of the New York State Environmental Conservation Law (ECL) and associated
regulations, including Title 6 of the New Y ork Code of Rules and Regulations (6 NY CRR) Part 375;

United States Environmental Protection Agency (USEPA) guidance document titled, Guidance for
Conducting Remedial Investigations and Feasibility Sudies Under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), Interim Fina (USEPA, 1988); and

applicable provisions of the National Oil and Hazardous Substances Pollution Contingency Plan (NCP)
regulations contained in Title 40 of the Code of Federal Regulations (CFR) Part 300.

The NY SDEC provided an initial round of comments on the FS Report (see version submitted in September
2003) in a letter dated November 18, 2003. A response to the NYSDEC's initia round of comments is
presented in a letter from BBL to the NY SDEC dated December 19, 2003. The NY SDEC provided a second
round of comments on the FS Report in aletter dated January 30, 2004. A response to the NY SDEC' s second
round of comments is presented in a letter from BBL to the NY SDEC dated March 19, 2004. The NYSDEC
provided a third round of comments on the FS Report in a letter dated March 26, 2004, which provided
conditional approva of the report for purposes of public review. This second version of the FS Report
addresses the three rounds of NY SDEC comments.

Based on the previous investigation activities conducted at the HWD site, tetrachloroethene (PCE) has been
identified in subsurface soil at concentrations exceeding NY SDEC guidance, including the guidance values
presented in the NYSDEC Technical and Administrative Guidance Memorandum (TAGM) #4046 titled,
Determination of Soil Cleanup Objectives and Cleanup Levels, HWR-94-4046, dated January 24, 1994
(NYSDEC, 1994). Five other VOCs, including trichloroethylene (TCE) and benzene, ethylbenzene, toluene,
and xylenes (BTEX compaunds), were detected in selected subsurface soil samples at concentrations exceeding
the TAGM 4046 guidance values, but below the soil action levels presented in NYSDEC TAGM #3028 titled,
“Contained-In Criteria” for Environmental Media (NYSDEC, 1997), the United States Environmenta
Protection Agency (USEPA) Region 3 Risk-Based Concentrations (RBCs) for commercial/industrial soil, and
the USEPA Region 9 Preliminary Remediation Goals (PRGs) for industrial soil. VOCs have also been detected
in groundwater at the site at concentrations exceeding guidance values presented in the NY SDEC Division of
Water, Technical and Operational Guidance Series (TOGS 1.1.1) document titled, Ambient Water Quality
Sandards and Guidance Values and Groundwater Effluent Limitations, (NY SDEC, 2000).

The RAOs presented in this FS Report have been developed considering the findings of the previous
investigation activities and results obtained from an exposure assessment completed as part of the Rl. RAOs
were originally presented in a November 14, 2002 letter from BBL to the NY SDEC, and have been revised to
include one additional RAO as requested by the NY SDEC in a November 26, 2002 | etter.

Following NY SDEC review and approval of this FS Report, a Proposed Remedial Action Plan (PRAP) will be
developed that will identify the preferred remedia aternative, summarize the alternatives considered, and
provide the reasons for proposing the preferred remedy. The PRAP will be subject to a 30-day public comment
period. Following the public comment period, the NY SDEC will prepare a Record of Decision (ROD), which
will identify the site remedy and include a responsiveness summary to public comments and concerns raised
during the public comment period.
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1.2 Purpose and Objective

The purpose of this FS Report is to identify and evaluate remedial alternatives that are appropriate for site-
specific conditions, protective of human health and the environment, and consistent with the aforementioned
laws, regulations, and guidance documents. The over all objective of this FS Report is to recommend a remedia
aternative for soil and groundwater that eiminates significant threats to human headth and the environment
arising from the disposal of hazardous waste at the site and is consistent withthe RAOs for the site.

1.3 Report Organization

This FS Report has been organized into the following sections:

Section Purpose
Section1-  Introduction Provides background information relevant to the devel opment
of the FS Report and remedia alternatives evaluated.
Section2 -  Standards, Criteria, and Identifies the standards, criteria, and guidelines (SCGs) that
Guiddlines guide the development and selection of remedia aternatives.
Section3-  Remedia Action Objectives | Develops and presents RAOs for the site that are protective of
human health and the environment.
Section4 -  Technology Screening Presents the results of the identification and screening of
Summary and Development | remedia technologies and the development of remedial
of Remedid Alternatives aternatives that have the potential to meet the RAOs.
Section5-  Detailed Anadysis of Presents a detailed description and screening of remedia
Remedia Alternatives dternatives using 6 NY CRR Part 375 evaluation criteria.
Section6-  Comparative Analysis of Presents a comparative analysis of each remedia alternative
Remedia Alternatives and the recommended remedial aternative.
Section7-  References Provides alist of references cited in the FS Report.

1.4 Background Information

This section presents relevant background information used to develop and evaluate the remedia aternatives for
the site. A description of the site is presented below, followed by a summary of relevant historical information,
the topography and drainage features in the vicinity of the site, the geologic and hydrogeologic setting of the
site, and groundwater usage in the vicinity of the site. This section also summarizes results obtained from
previous investigation activities and the results of a qualitative exposure assessment for potential human and
ecological receptors. In addition, an overview of activities completed to address the detection of PCE above a
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New York State Department of Health (NY SDOH) residential indoor air quaity guideline in indoor air within a
commercia building immediately south of the siteis presented in this section.

1.4.1 Site Location and Description

The HWD dite is located at 11A Picone Boulevard in the Village of Farmingdale, Suffolk County, New Y ork
and is identified as part of Tax Lot 31.004 in the Suffolk County, New York tax maps. A site location map is
presented as Figure 1. The site is approximately 0.5 acres in size and includes an approximately 10,000 square
foot area where hazardous waste storage, transfer, and recycling operations were historically conducted. The
siteis currently owned by Little Joseph Realty, Inc. Guaranteed Overnight Delivery, Inc., an overnight delivery
service, currently leases the property from Little Joseph Realty for use as a truck/tractor-trailer parking lot. The
Site is covered by a concrete sab that is approximately 6- to 8-inches thick. Select areas of the slab have been
repaired/replaced with bituminous asphalt pavement. The approximate boundaries of the site are shown on
Figure 2.

Access to the siteis limited by a chain-link fence to the north, east, and south of the site, and a concrete wall
associated with a storage yard west of the site. The site is accessible from Picone Boulevard through a gate
aong the southern site boundary, and from a paved driveway that enters the northwestern portion of the site.

1.4.2 Site Surroundings

Land use in the vicinity of the site is predominantly commercia/industrial. South of the site, across Picone
Boulevard, is aone-story commercial building occupied by R&D Carpet and Tile (R&D) and Ryder Truck. The
R&D sde of the building includes a garage area used to store new carpet and various adhesives,
coatings/sealers, base fillers, cleaners, paints/stains, etc., and an office area/showroom. Ryder Truck operations
make up the west side of the R&D building. The Ryder Truck portion of the building is primarily used as a
sarvice garage for medium and heavy -duty trucks. A one-story building occupied by Fort Brand Service is
located west of the HWD site, immediately west of the storage yard. The Fort Brand Service building is
primarily used as a service garage for heavy equipment used in connection with the aviation industry. A
furniture warehouse is located west of the Fort Brand Service building. Parking lots for trucking
companies/commercial facilities border the HWD site to the north, east, and southeast.

Based on review of historical information, including documents submitted to the NY SDEC and Suffolk County
Health Department (SCHD) in connection with previous investigation activities at nearby properties, releases to
the subsurface were previoudy reported from underground storage tanks (USTs)/dispensing systems located at
three properties adjacent to the HWD site, including:

a UST dispensing system at the prgperty west of the HWD site (formerly Ronni€’s Truck Repair, now
occupied by Fort Brand Service). Groundwater in the vicinity of the dispensing system was found to be
impacted by BTEX compounds;

a UST at an abandoned gasoline station located at an active trucking company property east of the HWD
site. The approximate location of the UST is shown on Figure 2. Groundwater at a monitoring well
hydraulically downgradient from this UST (monitoring well MW:3, as shown on Figure 2) was found to
contain BTEX compounds, naphthalene, 2,4-dimethylphenol, chlorobenzene, and cis-1,2-dichloroethene;
and
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aUST “tank field” located at a property south of the HWD site across Picone Boulevard, approximately 150
feet south of the HWD site boundary. The approximate location of the tank field is shown on Figure 2.
UST removal activities were conducted and free-phase light non-agueous phase liquid (LNAPL) was
apparently removed. Groundwater quality impacts from BTEX compounds were assessed by the technical
consultant, Tyree Brothers Environmental Services, Inc.

As aresult of the database search conducted during the RI, several additiona contaminated sites were identified
within I-mile of the HWD site that contain leaking USTs and are included on the NY SDEC spills listing. A
copy of the report generated by the database search is included in the Remedial Investigation Report (BBL,
2002). In addition to the above-mentioned UST/spill sites, two NY SDEC-listed inactive hazardous waste
disposal sites are located within a%2 mile radius of the HWD site, including:

the Circuitron Corporation site (NYSDEC Site No. 152082) located approximately ¥2 mile north and
hydraulically upgradient from the HWD site. The Circuitron Corporation site is also included on the
National Priorities List (NPL) established under CERCLA. The site was formerly used for the manufacture
of electronic circuit boards. Solvents and heavy metas used in connection with manufacturing operations
were previously discharged to the ground through leaching pools. Chlorinated VOCs, including 1,1,1-
trichloroethane (1,1,1-TCA), TCE, PCE, 1,1-dichloroethene (1,1-DCE), and 1,1,-dichloroethane (1,1-DCA)
were identified as constituents of interest for the site. 1,1,1-TCA was identified in groundwater at the
highest concentration of the individual VOC congtituents (up to 5,800 parts per billion [ppb]). Four heavy
metals, including arsenic, chromium, copper, and lead were also identified as constituents of interest. Two
RODs for the site have been signed by the USEPA, including one during March 1991 and a second during
September 1994. The first ROD called for source control, and the second ROD called for cleanup of
groundwater within the upper 40 feet of the shallow aquifer, extending approximately 700 feet
downgradient from the Circuitron property. The USEPA selected a soil vapor extraction (SVE) system to
address VOC-impacted soil, excavation of impacted sediment, and groundwater extraction and trestment via
air stripping; and

the Fairchild Republic Aircraft Main Plant (Fairchild) site (NYSDEC Site No. 152130) located
approximately ? to ¥+mile south of the HWD site. This site was formerly used for the manufacture of
aircraft and related parts. Chlorinated VOCs, mainly TCE and PCE, are the congtituents of interest for the
site. TCE and PCE were previoudly identified in soil at concentrations up to 4.4 parts per million (ppm) and
4.0 ppm, respectively, and in groundwater at concentrations up to 1,659 ppb and 5,100 ppb, respectively.
Interim remedia measures (IRMs) activities at the site included the construction/operation of an SVE
system to address VOC-impacted soil beneath a building, the connection of private wells downgradient from
the site to the public water supply, and excavation of soil containing elevated concentrations of chromium.
A ROD for the site was signed by the NY SDEC during March 1998. The NY SDEC selected a groundwater
extraction and treatment remedy designed to intercept a groundwater plume of VOCs with a total VOC
concentration of 1,000 ppb. The NY SDEC aso selected a public supply wellhead treatment contingency.

Both the Circuitron Corporation site and Fairchild site are currently undergoing remediation. According to the
NY SDEC, at least 97 aboveground and underground storage tanks were removed from the Fairchild site.

Based on review of a drawing prepared by Eder Associates in connection with the investigation/remedial
activities at the Fairchild site titled, Groundwater Quality, Main Plant Ste Vicinity, Drawing No. 4, (dated
March 1995), RCE and/or TCE have been identified in groundwater at several other locations (besides the
Circuitron Corporation site and Fairchild site) within approximately two miles of the HWD site, including:

the Target Rock and Claremont Poly Chemical facilities approximately 1% and 2 miles, respectively,
northwest of the HWD site;
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two wells approximately 1% to 1% miles northwest of the HWD site that appear to be hydraulically
downgradient from the Bablyon Landfill;

the Astro Electroplating, Tronic Plating, and Minmilt Reality facilities approximately 1% miles northeast of
the site; and

the Brandt Airflex, Kenmark Textiles, and Fire Station sites approximately %2 mile southwest of the HWD
site.

The information presented above illustrates the commercial/industrial nature of the area and confirms that
groundwater quality impacts have been identified in severa areas surrounding the HWD site. The approximate
locations of these sites and groundwater quality information for locations at and in the vicinity of these sites
(groundwater analytical results for PCE, TCE, and 1,1,1-TCA) are shown on Figure 3.

1.4.3 Site History

This subsection provides a brief summary of historic site operations and general environmental information that
was previoudly discussed in the Remedial Investigation Report (BBL, 2002). HWD, Inc. operated a hazardous
waste storage, transfer, and recycling facility at the site from approximately 1979 to 1982. Information about
the site history prior to 1979 was unavailable. Hazardous wastes (primarily spent solvents and acidic wastes)
were collected from offsite generators, transported to the site by HWD, Inc., and stored onsite prior to offsite
transport and disposal. HWD, Inc. aso reportedly utilized the site to recycle spent solvents for resale.
Hazardous wastes stored at the site were managed in 55-gallon drums, one or more aboveground storage tanks,
and a“dudge pit.” The approximate locations of former site features, including the former sludge pit, a former
shed, a former hazardous waste storage and treatment area, a former drum storage area, and a former hazardous
waste handling and aboveground storage tank area, are shown on a copy of an April 7, 1980 aeria photograph
included as Figure 4.

In March 1981, HWD, Inc. reported a vapor discharge from the site to the SCHD. The incident reportedly
produced a 150- to 200-foot high visible vapor plume. The USEPA inspected the HWD facility in September
1981. At the time of the inspection, the USEPA noted the presence of 1,900 55-gallon drums of spent solvent
and a 2,500-gallon acid tank. The USEPA noted that the mgjority of the drums stored at the site were leaking at
the time of the inspection. The USEPA also noted that HWD, Inc. was operating an ammonium hydroxide
scrubbing process on the acid storage tank without a required permit. In addition, USEPA noted that two storm
drains were located onsite, and that potentially impacted surface water runoff could conceivably be collected by
the storm drains and conveyed to other areas of the Site.

SCHD prepared a Site visit report sketch, during a June 1982 site visit, which shows a diked storage area, a
neutralization tank and associated pump, and a waste sudge pit covered with plastic. During a followup site
visit conducted by SCHD during September 1982, approximately 840 55-gallon drums containing wastes and
420 empty 55-gallon drums were observed at the site. The SCHD noted the presence of spillsin the storage area
at the time of the 1982 inspection.

In November 1982, HWD, Inc. entered into a Consent Order with the NY SDEC that required HWD to cease
hazardous waste management operations at the site. All remaining wastes and waste management tanks were
reportedly removed from the site during 1984. Asthe result of a 1985 property inspection by the NY SDEC, the
site was listed on the New Y ork State Registry of Inactive Hazardous Waste Sites as a Class 2a site, which isa
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temporary classification assigned by the NY SDEC for sites that have inadequate and/or insufficient data for
inclusion in any of the other site classifications.

At the time of a site reconnaissance in May 1990, the site was being used as a parking lot by J.S. Trucking
Company, who was leasing the property from Little Joseph Redlty. There were no remaining onsite structures
or evidence of equipment or materials used during the previous business activities of HWD, Inc. The site area
where historical activities were conducted was observed to be covered with concrete.

1.4.4 Topography and Drainage

Surface topography in the vicinity of the HWD siteis shown on Figure 2. As shown on Figure 2, the mgority of
the site and areas east, south, and west of the site are relatively level with an average elevation of approximately
65 feet above mean sea level (MSL). The concrete-covered portion of the HWD site slopes gently downward
from the north-northwest to the south-southeast. The elevation change across the concrete-covered portion of
the siteis less than approximately 1-foot. An approximately 10- to 12-foot high earthen embankment is located
along the northern site boundary. The embankment meets a relatively level area to the north-northwest at an
elevation of approximately 80 feet above MSL.

A recharge basin, which was apparently designed to manage storm water runoff from nearby properties, is
located approximately 80 to 100 feet north-northeast of the HWD site.  Three manholes/caich basins in the
central portion of the HWD site convey storm water runoff from the concrete and paved portions of the site to
the recharge basin. In addition, a catch basin in the southeastern portion of the HWD site and a series of
manholes/catch basins located in Picone Boulevard immediately southeast of the site convey storm water runoff
collected from the surrounding area to the recharge basin. The bottom devation of the recharge basin was not
measured as part of the previous investigation activities, but is lower than 50 feet above MSL. The rim of the
recharge basin is at approximately 64 feet above MSL. Earthen sidewalls slope inward toward the basin at a
slope of up to approximately 2:1 (horizontal: vertical). The surface water elevation in the basin was measured at
54 feet above MSL during the RI (April 11, 2001) and approximately 53 feet above MSL during additiona
groundwater investigation activities conducted in support of this FS (April 22, 2003).

Asindicated in a November 30, 2001 letter from BBL to the NY SDEC, the recharge basin apparently manages
storm water runoff by collecting runoff during periods of significant precipitation and allowing the collected
runoff to infiltrate into the shallow aquifer over time. This storm water management system is common in this
area of Long Idand. The surface water elevation in the recharge basin varies depending on precipitation.
During significant precipitation events, the recharge basin apparently acts as a groundwater discharge feature
which recharges the shallow aguifer. At such times, the recharge basin may locally influence groundwater flow
directions and create conditions of radia groundwater flow. However, existing site data suggests that the
influence of the basin on groundwater flow is tempora and localized.

1.45 Geologic Setting

The dite is located on the Northern Atlantic Coastal Plain physiographic province. The Coastal Plain is a
seaward-dipping wedge of unconsolidated sediment that ranges in age from Cretaceous to Holocene (Zapecza,
1984). Overburden geology in the vicinity of the site consists of sediments of Late Pleistocene Age overlying
Cretaceous Age sediments.
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The Upper Pleistocene deposits are reported to be approximately 100 feet thick in the vicinity of the site and up
to approximately 700 feet thick in the province. This unit is referred to as the Upper Glacial Unit, and consists
of glacid till and outwash deposits. Till dep osits characteristically contain clay, sand, gravel, and boulders.
Outwash deposits consist of fine to very coarse, quartzose sand, and pebble to boulder size gravel.
Characterigtically, the till is poorly permeable while the outwash deposits are moderately to highly permeable
(Smolensky, Buxton, and Shernoff, 1989). This unconfined Upper Glacia unit lies unconformably on the
Cretaceous Age sediments.

The Cretaceous Age sediments in the vicinity of the site are approximately 1,700 feet in thickness as depictedin
geologic cross sections by Smolensky, Buxton, and Shernoff. These deposits are composed of two distinct
formations, including the Magothy Formation and the underlying Raritan Formation. The Magothy Formation
(approximately 1,000 feet in thickness) consists of fine to medium sand (clayey in part) interbedded with lenses
and layers of coarse sand, and sandy and solid clay. Colors are gray, white, red, brown, and yellow. This unit
lies unconformably on the Raritan Formation. The Raritan Formation (approximately 700 feet in thickness)
congists of clay, solid and silty with few lenses and layers of sand in the upper 200 feet of the formation. Colors
include gray, red, and white, commonly variegated. The remainder of the formation consists of fine to coarse
sand and gravel commonly with clayey matrix and some lenses and layers of solid and silty clay. Colors are
yellow, gray, and white; clay is red locally. The upper 200 feet is poorly to very poorly permeable. The
remainder of the formation ispoorly to moderately permeable (Smolensky, Buxton, and Shernoff, 1989).

The physical and geotechnical properties of the unconsolidated materials in the subsurface at and in the vicinity
of the site have been characterized based on observations made during the completion of soil borings as part of
the previous investigation activities. Based on the observations, the sequence of unconsolidated materials in the
subsurface underlying the site typically consists of:

approximately 6- to 8-inches of concrete;
construction debris, described as brick and concrete fragments,

fill material, consisting of dark brown, fine to coarse sand and medium to coarse gravel, with concrete
fragments;

dark brown, medium to coarse sand and grave in localized areas; and
tan, fine to coarse, subangular to subrounded sand and gravel.

Grain size analyses performed on soil samples collected from the soil borings confirmed that the subsurface
material benegth the site consists primarily of sand and gravel.

1.4.6 Hydrogeologic Setting

Based on information obtained from the Hydrogeologic Framework of Long Island, New York (Smolensky,
Buxton, and Shernoff, 1989), groundwater in the vicinity of the HWD site occurs in two maor aquifers within
the unconsolidated sediments, the Upper Glacial Aquifer and the Magothy Aquifer. The Upper Glacia Aquifer
is located within the Pleistocene deposits and regionally is up to approximately 700 feet in thickness. The clay
deposits are mostly poorly permeable, but locally have thin moderately permeable layers of sand and gravel.
The average horizontal hydraulic conductivity is approximately 270 feet per day (Smolensky, Buxton, and
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Shernoff, 1989). The Upper Glacial Aquifer in the vicinity of the HWD siteis reported to be approximately 100
feet in thickness.

The Magothy Aquifer is regionally separated from the overlying Upper Glacial Aquifer by the Gardiner’s Clay
Unit, and is the thickest hydrogeologic unit on Long Iland (approximately 1,100 feet in thickness). The
Magothy Aquifer is separated from the Upper Glacial Aquifer by two low-permeability lenses of silt and clay
(the Gardiner’ s Clay) that unconformably overly the Magothy Formation. Most layers are poorly to moderately
permeable. However, there are some localized highly permeable layers. Groundwater is unconfined in the
uppermost parts of thisaquifer. The Magothy Aquifer serves as the predominant aquifer for public water supply
in the region. The average horizontal hydraulic conductivity of the Magothy Aquifer is 50 feet per day
(Smolensky, Buxton, and Shernoff, 1989).

Five rounds of water level measurements have been obtained from the permanent monitoring wells at the HWD
site between January 2000 and April 2003. Based on these measurements, groundwater has been encountered at
depths ranging from approximately 10.1 to 13.4 feet beneath the concrete/paved portions of the site, which
corresponds to approximately 55 to 52 feet above MSL. Groundwater contour maps presented in the Remedial
Investigation Report (BBL, 2002) indicate that groundwater flow beneath the site is generally toward the
southeast. However, east-southeast of the HWD site, there is a prominent component of groundwater flow to
the west and southwest.

Based on results obtained for specific capacity testing (i.e., pump testing) performed during April 2003 as part
of the additional groundwater investigation activities, the average hydraulic conductivity of saturated soil in the
vicinity of the monitoring wells at and near the HWD site was calculated as 272 feet per day, which is consstent
with the 270 feet/day regiona conductivity value calculated by the United States Geological Survey (USGS,
1972). Assummarized in the Remedial Investigation Report (BBL, 2002), the average linear groundwater flow
velocity in saturated sal beneath the HWD site is approximated using Darcy’s Law as 0.96 feet/day
(approximately 350 feet/year) to 1.93 feet/day (approximately 704 feet/year).

Based on BBL’s understanding of the regional hydrogeologic setting, groundwater in the Upper Glacial Aquifer
in the vicinity of the site flows generally toward the southeast and ultimately discharges to the Massapequa
Creek, located approximately 2%/ miles southeast of the site.

1.4.7 Groundwater Usage

As summarized in the Remedial Investigation Report (BBL, 2002), the HWD site and surrounding area are
industrial in nature and are served with potable water by the East Farmingdale Water District. The source of
potable water supplied by the water district is five supply wells located in four separate wellfields (East
Farmingdale Water District, 1998-2002). Approximately 6,000 people are served by the East Farmingdale
Water Didtrict. According to the Suffolk County Department of Health Services Bureau of Drinking Water,
private wells exist within the Village of Farmingdale. However, the department has no record of their uses
(potable versus non-potable) or locations. There are no private wells used for potable water onsite, and no
private well locations have been reported in the site vicinity. All residences in the area reportedly use the
community water system (Gibbs & Hill, Inc., 1991). All municipal supply wells draw water from the Magothy
Aquifer beneath Long Idand, which is considered a sole source aquifer by the USGS (USGS, 1987).

Three of the four wellfields in the East Farmingdale Water District are located north (hydraulically upgradient)
of the HWD site. The fourth wellfield, which includes wo supply wells (Wells 41 and 4-2), is located
approximately 1.75 miles southeast of the HWD site, adjacent to the Republic Airport. Wells 4-1 and 42 are
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screened at great depths (up to 1,500 feet deep) in the Magothy Formation, which is a different aquifer than the
Upper Glacia Aquifer studied as part of the RI for the HWD site. The East Farmingdale Water District reports
pumping rates of 1,340 gallons per minute (gpm) for Well 41 and 1,300 gpm for Well 42 (East Farmingdae
Water Didtrict, 2000a). The pH is adjusted and chlorine treatment is performed in water withdrawn from each
well. Water samples from the wells are routinely analyzed for principle organic contaminants, inorganics,
bacteria, and physica parameters. Based on Annual Drinking Water Quality Reports provided by the East
Farmingdale Water District covering the period between 1998 and 2002, none of these constituents/parameters
were detected above regulatory limits in samples collected from 1998 through 2002.

1.5 Previous Investigations

Previous investigations conducted to evaluate conditions a and in the immediate vicinity of the HWD site
include:

Phase | and 11 investigations conducted by Gibbs & Hill, Inc. (as a contractor to the NY SDEC) between July
1988 and December 1990;

RI and supplemental RI activities conducted by BBL on behalf of the HWD Group between November 1999
and February 2001;

a supplementa soil investigation and soil vapor survey/air pathway evaluation conducted by BBL during
August 2002; and

additiona groundwater investigation activities conducted by BBL in support of this FS during April 2003.

Work activities performed and results obtained for these investigations are summarized below.

1.5.1 Phase |l Investigation

A Phase | Investigation was conducted for the NY SDEC by Roux Associates, Inc. (as a subcontractor to Gibbs
& Hill) in July 1988. The purpose of the Phase | Investigation was to evauate the site using the Hazard
Ranking System (HRS). The Phase | Invedtigation involved a datalrecords search and assessment, interviews,
and a site ingpection. The investigation provided a preliminary assessment and characterization of the gte,
including site history, topography, hydrogeology, potentially hazardous substances, and migration pathways and
receptors. However, information obtained as part of the investigation was insufficient to develop an HRS score.

1.5.2 Phase Il Investigation

A Phase Il Investigation was completed for the NY SDEC by Gibbs & Hill between May 1990 and December
1990. The purpose of the Phase |1 Investigation was to collect sufficient information to complete an HRS score
and determine if siterelated constituents had been released to the environment. Work activities completed as
part of the Phase Il Investigation included the following:

collecting soil samples from five soil borings at the site (borings B1 through B5) and one boring north of the
site (B6);
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collecting two surface water/sediment sample pairs from the recharge basin northeast of the site (samples
SW-1/SD-1 and SW-2/SD-2); and

ingtalling four shallow groundwater monitoring wells (wells MW-1 through MW-4) and collecting
groundwater samples from each well.

The Phase |1 investigation sampling locations are shown on Figures 5and 6. Samples collected as part of the
Phase Il investigation were submitted for laboratory analysis for Target Compound List (TCL) VOCs, TCL
semi-volatile organic compounds (SVOCs), Target Anayte List (TAL) inorganics, polychlorinated biphenyls
(PCBs), and pesticides.

Laboratory analytical results indicate that low concentrations of chlorinated VOCs (namely PCE, TCE, and 1,2-
DCE) were identified in soil samples collected from selected sampling locations at the site.  The highest
concentration of an individual VOC constituent identified in soil was 0.58 ppm (PCE at sampling location B-1).
None of the VOC congtituent concentrations identified in soil exceed the TAGM 4046 soil guidance vaues.
Inorganics were identified in the Phase Il Investigation soil samples at concentrations that appeared to be
consistent with typical background concentrations in the vicinity of the site. PCBs and pesticides were not
identified at concentrations exceeding laboratory detection limits in any of the Phase Il Investigation soil
samples.

TCE, ethylbenzene, toluene, and xylenes were identified in groundwater hydraulicaly upgradient from the
HWD site (at monitoring well MW-1) at concentrations between 5 ppb and 91 ppb, which are equa to or exceed
the 5 ppb NYSDEC groundwater quality standard established for each congtituent. Chlorinated VOCs,
including PCE, TCE, 1,2-DCE, and 1,1,-TCA, were identified in groundwater beneath the HWD ste (at
monitoring well MW-2) at concentrations of 790 ppb, 130 ppb, 59 ppb, and 6 ppb, respectively, which exceed
the 5 ppb NYSDEC groundwater quality standard established for each constituent. Lower concentrations of
chlorinated VOCs and a suite of other VOCs not identified in groundwater beneath the HWD site (ethylbenzene,
toluene, xylenes, chloroethane, chlorobenzene, 1,1-DCA, and vinyl chloride) were identified in groundwater at
monitoring well MW-3, located hydraulically sidegradient to the HWD site. The VOC concentrations identified
a monitoring well MW-3 exceed NYSDEC groundwater quality standards. Only one VOC constituent,
methylene chloride (a common laboratory artifact), was identified in groundwater at monitoring well MW-4
northeast of the site.

Three SVOCs (phenol, naphthalene, and 2methylnaphthalene) were identified in groundwater at monitoring
well MW-3 at concentrations of 32 ppb, 65 ppb, and 32 ppb, respectively, which exceed NY SDEC groundwater
quality standards. SVOCs were not identified above laboratory detection limits in groundwater at the other
monitoring well locations. Inorganic concentrations identified in the Phase 1l Investigation groundwater
samples appeared to be consistent with typical background concentrations in the vicinity of the site. PCBs and
pesticides were not identified at concentrations exceeding laboratory detection limits in any of the Phase |1
Investigation groundwater samples. Siterelated congtituents of interest were not detected in surface water or
sediment samples collected from the recharge basin northeast of the site.

Based on the results of the Phase Il Investigation, the NY SDEC reclassified the site on the Inactive Hazardous
Waste Site Registry from Class 2a to Class 2. The Class 2 designation indicates “a significant threat to pubic
health or the environment and that action is required.”

Subsequent to the Phase Il Investigation, FPM (representing Little Joseph Redlty) installed two upgradient
groundwater monitoring wells (monitoring wells MW-5 and M W-6) to evaluate whether chemical constituents
were migrating onto the HWD site. PCE was detected in a groundwater sample collected from monitoring well
MW-6 at a concentration of 9 ppb, which exceeded the 5 ppb NY SDEC groundwater quality standard. 1,1-DCA
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and 1,1,1-TCA were detected in the groundwater samples collected from monitoring wells MW-5 and MW-6 &
concentrations exceeding laboratory detection limits, but less than the NY SDEC groundwater quality standards.
The analytical data indicated that there were sources of VOCs hydraulically upgradient from the HWD site.

1.5.3 Remedial Investigation

An RI was completed by BBL on behalf of the HWD Group between November 1999 and February 2000 and
included a

ground-penetrating radar (GPR) geophysical survey to determine the presence and location of subsurface
drainage structures and other subsurface structures;

soil investigation to further evaluate the potential presence, concentration, and extent of chemical
congtituents in soil at the Site;

groundwater water investigation to vertically and horizontally profile the presence and concentration of
chemica constituents in groundwater at and surrounding the site; and

qualitative exposure assessment to determine potentially complete pathways of exposure for both current
and hypothetical future receptors that may come in contact with site-related constituents of interest.

Supplemental RI soil and groundwater investigation activities were completed by BBL between January 2001
and April 2001 primarily to further evaluate the extent of VOCs in soil near the suspected location of the former
dudge pit, to further evaluate groundwater quality hydraulically downgradient from the pit, and to evaluate
whether a confining unit (Gardiner’s Clay) is present beneath the site. Work activities completed as part of the
RI and supplementa RI soil and groundwater investigations included the following:

completing soil borings at 11 locations at/directly east of the site (locations SB-4 through SB-12, SB-16, and
PB-17, as shown on Figures 5 and 6) using a conventiona drill rig and hollow-stem auger drilling
techniques. Each soil boring was advanced to the apparent groundwater table. Two soil samples collected
from each soil boring were submitted for laboratory anaysis for TCL VOCs. The samples from each
boring, except SB-17, were dso analyzed for TCL SVOCs, TAL inorganics, PCBs, total organic carbon
(TOC), and grain size distribution. Sampling intervals were selected by field personnel based on visua
characterization and results obtained for headspace screening using a photoionization detector (PID). At
each soil boring location, one sample was collected from the interval that exhibited the highest PID
headspace screening measurement or where the soil was observed to be stained or discolored. At boring
locations where no impacts were observed, one sample was collected from the 2foot interval halfway
between the ground surface and the groundwater table. The second sample was collected from the 2foot
interval directly aove the groundwater table;

completing soil borings at 12 locations around the suspected location of the former sludge pit (locations GP-
1 through GP-12, as shown on Figure 5 using a Geoprobe® drill rig and direct-push sampling techniques.
Each soil boring was advanced to the apparent groundwater table. Two soil samples collected from each
soil boring were submitted for laboratory analysis for TCL VOCs based on visual characterization and field
screening results, using the approach described above;

collecting groundwater grab samples from Hydropunch™ borings completed at 16 locations (locations HP-1
through HP-15 and HP-17, as shown on Figures 5 and 6). As shown on Figure 5 Hydropunch™ sampling
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locations HP-4 through HP-12 coincided with soil boring | ocations SB-4 through SB-12, and Hydropunch™
sampling location HP-17 coincided with soil boring location SB-17. The Hydropunch™ sampling was
performed as a field screening tool to identify groundwater quality at specific depth intervals within the
Upper Glacia Aquifer, to vertically and horizontally evaluate potential impacts to groundwater from site-
related constituents in the Upper Glacial Aquifer, and to guide the vertical placement of well screens for
deep permanent monitoring wells. At each Hydropunch™ sampling location (except location HP-17), atotal
of four groundwater samples were collected, including one sample just below the groundwater table and
three samples from correspondingly deeper intervals, each approximately 30 vertical feet apart. At
Hydropunch™ sampling location HP-17, groundwater samples were collected at 80, 90, 100, 110, and 120
feet below ground surface (bgs). Field measurements of groundwater pH, conductivity, dissolved oxygen,
oxidation-reduction potential, temperature, and turbidity were measured during sampling. Each
groundwater sample was submitted for laboratory analysis for TCL VOCs. The Gardiner’s Clay unit was
not identified in any of the Hydropunch ™ borings, which were advanced to depths of between 95 and 120

feet bgs;

installing three deep groundwater monitoring wells (monitoring wells MW-1D, MW-2D, and MW-3D, as
shown on Figure 2) near existing shallow groundwater monitoring wells to better define the vertical extent
of VOCs in groundwater. Monitoring well screen intervals were selected based on expedited analytica
results for the Hydropunch™ groundwater samples collected from locations HP-13, HP-14, and HP-15. The
top of each 10-foot long well screen was placed nearly 30 feet below the groundwater table. One shallow
groundwater monitoring well (monitoring well MW-7, as shown on Figure 2) was aso installed to further
evaluate groundwater quality hydraulically downgradient from the former dudge pit. Well development
and surveying activities were conducted following installation of the monitoring wells;

collecting groundwater samples from the permanent monitoring wells in the vicinity of the site during an
initial sampling event in January 2000 and a second sampling event in February 2001. Groundwater
samples were collected from monitoring wells MW 1 through MW-6 and MW-1D through MW-3D during
each sampling event. During the February 2001 sampling event, groundwater samples were aso collected
from monitoring well MW-7. Field measurements of groundwater pH, conductivity, dissolved oxygen,
oxidation-reduction potential, temperature, and turbidity were measured during each sampling event. The
groundwater samples collected during each event were submitted for laboratory analysisfor TCL VOCs. In
addition, groundwater samples collected during the January 2000 sampling event were also submitted for
laboratory analysis for TCL SVOCs, PCBs, TAL inorganics, total suspended solids (TSS), total dissolved
solids (TDS), and diesal range organics; and

obtaining four rounds of water level measurements from groundwater monitoring wells in the vicinity of the
site (January 2000, July 2000, February 2001, and April 2001) and from a staff gauge installed in the
recharge basin northeast of the site (April 2001). Based on the water level measurements, the groundwater
flow direction across the HWD site is toward the southeast. However, east of the site, there is a prominent
component of groundwater flow to the west/southwest.

The RI soil and groundwater investigation results are summarized below, followed by results obtained for the
qualitative exposure assessment.

1.5.3.1 Soil Investigation Results

Based on the validated laboratory analytical results obtained for the RI, PCE is the primary constituent of
concern in soil at the site. PCE was identified at concentrations exceeding the NY SDEC TAGM 4046 guidance
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vaue of 1.4 ppm in soil a 13 RI sampling locations, including locations GP-1 through GP-9 and SB-5, SB-8,
B-16, and SB-17, as shown on Figure 7. The concentrations of PCE identified in soil above the TAGM 4046
guidance value were between 13 ppm and 190 ppm, with one exception: PCE was identified at soil sampling
location GP-9 (in the former hazardous waste storage and treatment area) at a concentration of 440 ppm. PCE
was not identified at concentrations exceeding the 1.4 ppm TAGM 4046 guidance value at soil sampling
locations more than approximately 15 feet north, 12 feet south, 25 feet east, and 15 feet west of a “reinforced
concrete pad” identified during the GPR geophysical survey and shown on Figure 5 The area of soil where
PCE was identified at concentrations above the TAGM 4046 guidance value is shown on Figure 7 and appears
to coincide with the former hazardous waste storage area and former drum storage area. At each sampling
location where PCE was identified, the PCE concentration diminished with depth. The vertical extent of soil
containing PCE at concentrations exceeding the 1.4 ppm TAGM 4046 guidance value is between approximately
6 and 13 feet bgs.

TCE and BTEX compounds were detected in subsurface soil at concentrations exceeding the TAGM 4046
guidance vaues, but below the soil action levels presented in NYSDEC TAGM #3028 titled, “ Contained-In
Criteria” for Environmental Media, the USEPA Region 3 RBCs for commercial/industrial soil, and the USEPA
Region 9 PRGs for industrial soil. The RI soil analytica results for TCE and BTEX compounds are
summarized below. The sampling depths referenced below are relative to the bottom of the concrete dab/
asphat pavement that covers the HWD site/adjacent area.

TCE was identified at concentrations exceeding the 0.7 ppm TAGM 4046 guidance value at only two of the
RI soil sampling locations, including locations B-5 (0-2') and GP-9 (0-2'). These are the same locations
where the highest PCE concentrations were identified in soil. The TCE concentrations identified at these
locations were “estimated” at 0.98 ppm and 3.5 ppm, respectively. A concentration is referred to as
“estimated” when laboratory mass spectra data indicates the presence of the compound with a result less
than the laboratory detection limit.

BTEX compounds were identified at concentrations exceeding the TAGM 4046 guidance values a only two
of the RI soil sampling locations, including SB-9 (in the southeastern portion of the site) and SB-11
(approximately 65 feet southeast of SB-9). Benzene was identified at sampling location SB-9 (12-14') at an
estimated concentration of 0.31 ppm, above the 0.06 ppm TAGM 4046 guidance value. Ethylbenzene,
toluene, and xylenes were identified at sampling location SB-11 (12-14') at concentrations of 31 ppm, 12
ppm (estimated), and 110 ppm, which exceed the TAGM 4046 guidance values of 5.5 ppm, 1.5 ppm, and
1.2 ppm, respectively. No other individual VOC constituents were identified above the TAGM 4046
guidance values at locations SB-9 and SB-11.

Phenol was identified at soil sampling locations SB-5 (0-2'), SB-7 (8-10'), and SB-16 (0-2') at estimated
concentrations of 0.12 ppm, 0.18 ppm, and 0.031 ppm, which exceed the 0.030 ppm TAGM 4046 guidance
value. Benzo(a)pyrene was identified at soil sampling location SB-12 (4-6') a an estimated concentration of
0.080 ppm, which is dightly exceeds the 0.061 ppm TAGM 4046 soil guidance values. No other SVOCs
besides phenol and benzo(a)pyrene were identified in the RI soil samples at concentrations exceeding the
TAGM 4046 guidance values.

Phenol is not considered a constituent of interest associated with the HWD site because it was identified at only
three locations (locations SB-5, SB-7, and SB-16) and the validated concentrations are estimated values thet
only dlightly exceed the 0.03 ppm TAGM 4046 soil guidance value. TAGM 4046 indicates that the method
detection limit (MDL) may be used as an dternative to the 0.03 ppm guidance value listed for phenol. The
estimated phenol concentrations identified a& sampling locations SB-5, SB-7, and SB-16 are less than reported
detection limits. Asindicated in TAGM 4046, the tabulated guidance values for organic compounds (including
phenol) are the lower of ether a conservati