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EXECUTIVE SUMMARY

Introduction

KeySpan Energy (KSE) entered into an Order on Consent (Index No. D1-0002-98-11)
with the New York State Department of Environmental Conservation (NYSDEC) to conduct a
Remedial Investigation (RI) of a former manufactured gas plant (MGP) site located in Sag
Harbor, Suffolk County, New York. As required by the Order on Consent, the investigation was
completed in accordance with the scope of work presented in the final Remedial
Investigation/Feasibility Study Work Plan for the Sag Harbor Former MGP Site, dated February
2000.

This Remedial Investigation report presents: introductory and background information
related to the site; an overview of historic and current site operations; a discussion of the
investigation program; a discussion of the geology and hydrogeology of the investigation area;
discussions of the nature and extent, and fate and transport of chemical constituents in the
environment related to the site; and a summary of the findings of the overall Remedial
Investigation and associated interim remedial measures (IRMs). In addition, the data and results
of the Remedial Investigation were used to prepare a Qualitative Human Exposure Assessment

and a Fish and Wildlife Resources Impact Analysis (FWRIA).

Summary of Findings

Based on the findings of the investigation, impacts to the site as well as to off-site
subsurface soil and groundwater have been documented that are characteristically typical of

former MGP sites. However, it is important to note:

1. The chemical constituents detected in soil and groundwater is reasonably consistent
with that expected for a former MGP site.

2. The presence of trace amounts of some observed chemical constituents may be
attributable to sources other than the site, including documented releases from other
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locations, as well as chemicals produced by car and truck traffic and other internal
combustion engines.

3. Based on the current understanding of the nature and extent of chemical constituents
at and adjacent to the site, additional field investigation on-site as well as off-site was
initiated in March 2002 as part of a supplemental investigation. The findings of this
investigation will be presented in a separate report.

4. The Remedial Investigation and Qualitative Human Exposure Assessment have
indicated that there are pathways through which people on site and in the community
could be exposed to potentially hazardous materials related to former MGP activities.
As mentioned above, KeySpan is initiating additional site investigation work, with
NYSDEC approval, to further define the limits of any oftf-site migration of BTEX and
PAHs. It is anticipated that analytical results from the supplemental investigation
may result in minor modifications to the list of COPCs as well as refinement of
potential exposure scenarios associated with off-site human populations. These data
will be evaluated to determine the need for remedial actions. Should remedial action
be warranted, KeySpan will develop such actions in the next phase of this program,
the development of a Remedial Action Plan.

5. The Remedial Investigation and FWRIA have indicated that there are pathways
through which wildlife could be exposed to potentially hazardous materials related to
former MGP activities. Due to the level of development in the community and the
transient nature of wildlife present, remedial activities specifically directed at wildlife
exposure are not required at this time. However, data collected under the additional
site investigation will be used to update this FWRIA and to aid in determining if
remedial activities specific to wildlife exposures are warranted. If warranted, these
actions will be addressed during the development of a Remedial Action Plan.

Site Location and Description

The Sag Harbor former MGP site is located on the south fork of Long Island in the
Village of Sag Harbor, Suffolk County, New York. The site is approximately 0.8 acre in area.
The site is bordered by a commercial development consisting of small stores, a residence and
residential condominiums to the north, a commercial building to the south, Bridge Street and
residential condominiums to the west and a post office, bank, laundromat and a parking lot to the

east.

An active 100,000-cubic foot spherical gas storage tank (referred to as a Hortonsphere) is

currently located in the southwest corner of the site. Gas lines from a regulator located in the
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northeastern area of the site traverse the northern and central area of the site and conveys natural
gas to the Hortonsphere. A compressor station building is located to the east of the regulator.
Three high pressure gas tanks that are set on concrete cradles are located to the southwest of the
regulator station. The surface of the site is covered with gravel, and is fully enclosed and

secured by an 8-foot high chain-link fence.

Topography at the Sag Harbor former MGP site is relatively flat; however, there are low
points where storm water accumulates during periods of heavy precipitation, particularly in the
southwestern portion of the site. Site elevation ranges from approximately 3.5 feet above mean
sea level (msl) in the southwestern portion of the site to about 5.5 feet above msl in the
northeastern corner of the site. Storm water runoff across the site generally flows southwest.
Storm water catch basins located on Long Island Avenue to the north of the site are connected to

storm sewers that convey flow to the northwest and ultimately discharge to Sag Harbor Cove.

There are no naturally occurring or manmade surface water bodies within the boundaries
of the Sag Harbor former MGP site. Sag Harbor Bay, which is located approximately 1/8 of a
mile northeast of the site, and Sag Harbor Cove, which is located approximately 200 feet
northwest of the site, are both listed as Class SA saline surface water bodies by the NYSDEC.
This classification indicates that these waters are suitable for shellfishing for market purposes

and for primary and secondary contact recreation and fishing.

Historical records indicate that the Sag Harbor area consisted of large tracts of marshland
which have been filled in since the 1730s to allow for development (Bill Bleyer, LI History.com;
Sag Harbor Express, July, 1998). As a result, the site and surrounding properties are directly
underlain by fill material consisting primarily of sand and silt along with varying amounts of
clay, cobbles, brick, coal, ash and wood. The fill material is between 4 and 8 feet in thickness
and rests directly on a peat deposit in most locations. The peat deposit consists of a highly
organic material containing plant fibers and roots, and occurs in conjunction with a fine-grained
inorganic silt clay sediment that are collectively referred to as the peat silt/clay unit. The peat
silt/clay unit is found throughout the majority of the site, as well as areas to the south. It has an

observed thickness of 0.5 to 14 feet. The unit appears to be absent in off-site areas to the north
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and northwest and appears to be absent or relatively thin within a portion of the site centered
near former Gas Holder No. 3. Where present, the peat silt/clay unit appears to act as a
confining layer, limiting the vertical flow of groundwater, as well as the vertical migration of
chemical constituents. Below the peat silt/clay unit exists the shallow sand unit which consists
of fairly well sorted fine to medium grained quartz sand characteristic of highly permeable
glacial sands found throughout much of the south fork of Long Island. The shallow sand unit
contains a number of discontinuous fine-sand/silt lenses. Due to their discontinuous nature, the
fine-sand/silt lenses do not represent an effective confining layer. However, the more silt-rich
lenses may serve as “traps” for any dense nonaqueous phase liquids (DNAPLs) that may have

been released to the subsurface environment.

Depth to groundwater at the site ranges from approximately 0.5 to 1.6 feet below ground
surface (bgs). Groundwater is tidally influenced within the site as well as in areas to the north
and northwest. Groundwater flow is predominantly to the northwest within the site and off-site
areas to the north and northwest. However, within the southern portion of the site, groundwater
appears to flow to the south and also to the west. An easterly component of flow also exists in

the intermediate depth zone in the extreme eastern portion of the site.

Site History

Operations

Detailed historical information regarding the operation of the former MGP site is limited.
The following discussion is based on information provided by KeySpan. The property was
purchased by Captain David Cogden in 1859, and it is said to have been used to manufacture gas
from coal or rosin. The Lowe Carbureted Water Gas Process was utilized on-site from 1892 to
1930. Gas was manufactured, either intermittently or continuously, on the site by successor
companies. The original service area was the Village and environs of Sag Harbor as well as
small, seasonal communities at the eastern end of Long Island. In 1916, the Long Island Gas
Corporation took control and increased production capacity, and in 1929 the Long Island

Lighting Company (LILCO) purchased the site. After acquisition, LILCO linked the company’s
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gas distribution system in eastern Long Island to Bay Shore. With the shift to serving as a
distribution link in 1929, gas storage capacity was increased significantly, including the
construction of aboveground high-pressure storage tanks, and production at the Sag Harbor site
ceased. The facilities for gas manufacturing were dismantled and removed from the site
sometime after 1929. Based on a review of historic site plans and Sanborn (fire insurance) maps,
the property included four gas storage tanks, three purifying houses, several oil tanks, a tar

separator and several other production buildings.

Previous Investigations

Several investigations were conducted between 1987 and 1989 at a number of properties
located along Bridge Street, including the Sag Harbor former MGP site, that were originally
initiated in response to concerns expressed by the Suffolk County Water Authority (SCWA)
associated with a release from a fuel oil tank. Based on the results of these investigations, it was
determined that a number of chemical constituents detected in soil samples were associated with
typical manufactured gas plants while others were associated with fuel oil. Sources of PCBs,
pesticides, and various inorganic chemicals detected in soil were unknown. As a result, the “Sag
Harbor Bridge Street Site,” which included the former MGP site as well as several adjacent
properties, was listed on the New York State Registry of Inactive Hazardous Waste Disposal
Sites (Site Code 1-52-126). Based on the results of a Preliminary Site Assessment completed in
1993, it was determined that listed and/or characteristic hazardous waste, as defined by
6 NYCRR Part 371, was not present at the Sag Harbor former MGP site and the adjacent
properties (collectively referred to as the “Sag Harbor Bridge Street Site”). Therefore, the “Sag
Harbor Bridge Street Site,” including the former MGP site, was delisted from the NYSDEC
Registry of Inactive Hazardous Waste Sites in March 1995. In 1995, LILCO initiated an
investigation to further investigate conditions at the former MGP site. This investigation,
completed in 1997, determined that groundwater contained chemical constituents at
concentrations above established quality guidance values. Based on the finding of this
investigation, the NYSDEC listed the former MGP site on the Registry of Inactive Hazardous
Waste Sites in January of 1998 (Site Code 1-52-159).
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Remedial Investigation Objectives

The objectives of the Remedial Investigation were to:

o Sufficiently characterize the site to achieve an understanding of the nature and extent and
migration of chemical constituents in the environment;

e Obtain sufficient data to allow for an evaluation of the potential human exposure pathways
and environmental/ecological risks associated with chemical constituents found in the
environment in order to determine the need for remedial action; and

e Obtain sufficient data to allow for an evaluation of the need for remedial action and to

evaluate remedial alternatives leading towards the design and implementation of a selected
remedy (a feasibility study will be prepared as a separate document).

The Remedial Investigation field program included the following activities:

Soil vapor sampling;
e Surface soil sampling;
e Subsurface soil sampling;

e Groundwater monitoring well inventory, assessment and initial groundwater
sampling;

e Groundwater probe installation and sampling;

e Groundwater monitoring well installation and sampling;
e Ambient air sampling;

e Perimeter and location-specific air monitoring; and

e Surveying and mapping.

Remedial Investigation Findings

Polycyclic aromatic hydrocarbons (PAHs) were detected in on-site surface soil up to a
maximum total PAH concentration of 951 milligrams per kilogram (mg/kg). However, the entire

site is fenced and covered with approximately 6 to 8 inches of crushed stone, virtually

aM1620\F0624203 ES-6



eliminating the potential for direct contact with the underlying “surface” soil. Subsurface soil
contains elevated concentrations of benzene, toluene, ethylbenzene and xylene (BTEX) and
PAHs with the highest levels found in the eastern and central portions of the site at or near the
locations of former MGP structures. A number of subsurface soil samples collected within these
areas also exhibited evidence of nonaqueous phase liquid (NAPL). Evidence of NAPL did not
extend beyond a depth of 12 feet below ground surface (bgs) at most boring/probe locations,
indicating that the peat silt/clay unit which is found approximately 8 feet bgs limits the vertical
migration of NAPL, as well as BTEX and PAHs. In source areas, such as the location of former
MGTP structures, where the peat silt/clay unit is thin or absent, evidence of a dense nonaqueous
phase liquid (DNAPL) was observed to 90 feet bgs. However, BTEX and PAH concentrations

appear to rapidly decrease with increasing depth even in areas exhibiting NAPL.

Although evidence of NAPL was observed in several on-site and off-site subsurface soil
samples, monitoring wells exhibited little evidence of any measurable separate-phase NAPL,
with the exception of on-site shallow well MW-5 which exhibited 0.1-foot of LNAPL. This
indicates that while NAPL is present in subsurface soil, it appears to be currently in a relatively
immobile residual saturation state, trapped within subsurface soil. As a result, continued off-site

migration of NAPL beyond its current state is unlikely.

The highest concentrations of BTEX and PAHs in groundwater were generally detected
in the shallow groundwater zone (i.e., above the peat silt/clay unit) in the eastern and central
portions of the site. In source areas where the peat silt/clay unit is thin or absent, elevated levels
of BTEX and PAHs are also found in deeper groundwater; however, all groundwater samples
collected below a depth of 35 feet bgs exhibited relatively low concentrations of BTEX and
PAHs. With the exception of MW-05, on-site monitoring wells did not exhibit detectable levels
of NAPL. A number of groundwater samples collected from probe locations exhibited evidence
of NAPL such as the presence of sheens and tar droplets or blebs. The majority of these samples

were collected from the eastern and central portions of the site.
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Based on chemical data and field observations, the following summarizes the findings of

the Remedial Investigation:

e Subsurface soil containing BTEX and PAHs appears to extend a limited distance
beyond the northern and southern site boundaries.

e Off-site migration of BTEX and PAHs appears to be occurring in shallow
groundwater above the peat silt/clay unit to the north, northwest, west and south of
the site. Additionally, while concentrations are generally lower, migration of BTEX
and PAHs also appears to be occurring in groundwater below the peat silt/clay to the
north and to a lesser extent to the west.

e Shallow groundwater samples collected from the northernmost and westernmost
sample locations indicate BTEX and PAHs are not present at these areas.

¢ Intermediate groundwater samples collected from the northernmost and westernmost
sample locations also indicate that BTEX and PAHs are not present at these areas,
with the exception of an estimated concentration of 2 ug/l of the PAH acenaphthene
in the northernmost location.

The nearest active public water supply well field is located over 1 mile to the southeast of
the site. The predominate direction of groundwater flow in the area is to the northwest. As a
result, this public water supply well field can be considered to be located upgradient of the
former MGP site. Based on the location of the public water supply well field, and the depth of
the supply wells, there is virtually no potential of site related constituents of influencing the
water quality of this well field. NYSDEC well records indicate the presence of one privately
owned well located approximately 500 feet southwest of the site. However, this well is located
lateral to the site based on groundwater flow directions. As a result, the potential for site related

constituents to influence the water quality of this well is remote.

Qualitative Human Exposure Assessment Findings

Under current and future site use conditions, the potentially exposed populations (i.e.,
potential receptors) are those that might come into contact with site chemicals of potential
concern (COPCs). These receptor populations and the potential exposure pathways associated
with each population are summarized in Table 2-2 of the qualitative human exposure assessment.

It should be noted that additional investigation work to further define the limits of any off-site
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migration of BTEX and PAHs is being conducted at the site. Analytical results from the
supplemental investigation may result in refinement of the list of COPCs and potential exposure

scenarios associated with off-site human populations.

Under current site use conditions, potential receptors include: the adolescent trespasser
and the KeySpan worker. On-site exposure for trespassers is limited to surface soil via the
ingestion (oral), dermal, and inhalation routes. On-site KeySpan workers are those individuals
currently engaged in activities required for the function and maintenance of those portions of the
site devoted to KeySpan operations (i.e., compressor station maintenance). These individuals are
assumed to spend time both outdoors and indoors and, consequently, are assumed to be exposed
to chemicals in surface soil and subsurface soil via ingestion, dermal contact and inhalation
during outdoor activities and also to COPCs in indoor air (via inhalation during indoor

activities).

Under future site use conditions, potential receptors include construction workers,
commercial workers, adult and child visitors to commercial establishments, if the site were
converted to commercial use; and adult and child residents. It is expected that future land use
may be deed restricted to prevent residential development; however, because deed restrictions
are not yet in place, a future on-site residential scenario is included in this assessment. Potential
on-site exposure media for the construction worker include surface and subsurface soil (via
ingestion and dermal contact), inhalation of soil particulates, dermal contact with groundwater,
and volatilization of chemicals from soil and groundwater into ambient air during construction
trenching activities. The possibility exists that the site may be used in the future for commercial
purposes. Thus, exposures for adult commercial workers and adult and child visitors to a future
commercial establishment may exist. These individuals may be exposed to chemicals in indoor
air that have volatilized out of the groundwater and subsurface soil underneath the commercial
structure. Potential on-site exposure media for future on-site residents includes surface and
subsurface soil (via dermal contact and ingestion), groundwater (via dermal contact, ingestion,

and inhalation of volatiles while showering), and inhalation of vapors in ambient and indoor air.
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Relevant current off-site receptor populations include adult commercial workers; adult
and child visitors to those commercial establishments; adult and child residents of the Harbor
Close Condominium complex located to the southwest of the site; and adult and child residents
of homes and condominiums located to the north of the site. Indoor air exposure to chemicals
volatilizing from groundwater and subsurface soil underneath structures was assumed to occur
for these populations. Potential exposure to chemicals in surface soil may be possible for off-site
residents.  Additionally, potential inhalation exposure to wind-borne particulates from
excavations is possible for off-site human populations; however, it is anticipated that this
potential exposure would be short-term and, if warranted, mitigative measures would be
employed to further reduce potential exposure. Inhalation of site-related wind-borne particulates
also is possible for these off-site populations; however, the potential for this exposure is
considered limited given that the site is currently covered with bluestone; thereby reducing the

potential for exposure.

A private well survey is planned in the vicinity of the Sag Harbor site. The survey area
was identified by agreement between NYSDEC and KeySpan on April 3, 2002. Although it is
unlikely that individuals utilizing a private well as a water supply will be identified, potential
exposure to groundwater via dermal contact, ingestion, and inhalation of volatiles while
showering (for off-site residents) is included here as potential exposure pathways pending results
of the survey. Additionally, given the high water table at the site, dermal contact with
groundwater, as well as subsurface soil, by off-site residents is possible if they were to access the
subsurface in their yards. The potential for this exposure will be refined upon receipt of

analytical results associated with the supplemental investigation.

Construction workers and nearby off-site utility workers are considered a potential off-
site receptor population under future land use conditions. Off-site construction worker exposure
to environmental media in areas surrounding the site is possible in the event of future off-site
redevelopment. Chemical exposures for nearby, off-site utility workers could be expected
because of the presence of subsurface utility lines in areas adjacent to the site. Like the on-site
construction worker, potential exposure pathways for off-site construction workers and nearby

off-site utility workers include ingestion of and dermal contact with surface and subsurface soil,
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inhalation of soil particulates, dermal contact with groundwater, and volatilization of chemicals

from soil and groundwater into ambient air during trenching activities.

A summary of the potential exposure pathways, by population and medium, is presented

in Table 2-2 of the qualitative human exposure assessment.

Fish and Wildlife Resources Impact Analysis Findings

Following the Appendix 1C Decision Key in NYSDEC’s FWRIA guidance, a FWRIA
was deemed required. The analysis indicates that several chemicals of potential ecological
concern (COPECs) were detected in soil at concentrations greater than applicable toxicological
benchmarks. While this finding suggests that site-related chemicals may pose a risk to wildlife,
the potential risk from COPECs is not significant for several reasons. Exposure frequency,
chemical concentration (especially within six inches of the ground surface), mechanism of
exposure, and duration of exposure determines risk of impact. The site and immediate
surrounding area are residential, commercial or industrial properties. The commercial and
industrial areas have minimal habitat in the form of “weedy” patches that would not support a
wildlife population. The residential areas are comprised of single-family and multi-unit
properties surrounded primarily by maintained lawns. These areas experience constant physical
disturbance preventing development of significant wildlife populations. Because only transient
species and a few individual animals would use this area, the frequency and duration of exposure
is limited. The future use of the site is expected to be of a type that will not provide a significant
wildlife habitat. Data collected under the additional site investigation will be evaluated to aid in

determining if remedial activities specific to wildlife are warranted.

Recommendations

Based on the current understanding as to the nature and extent of off-site migration of
BTEX and PAHs, additional field investigation is recommended on-site and off-site as part of a

supplemental investigation. The objectives of this supplemental investigation include:
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e Delineate the extent of site-related constituents in subsurface soil in the vicinity of the
former Tar Separating Tank on-site;

e Delineate the off-site extent of site-related constituents in subsurface soil;

e Delineate off-site migration of site-related constituents present in shallow and
intermediate groundwater;

e Determine if Sag Harbor Cove has been impacted;

e Determine if unregistered private water supply wells exist within close proximity of
the site; and

e Determine if ambient indoor air has been impacted in the structures adjacent to the
site.
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1.0 INTRODUCTION

KeySpan Energy (KSE) entered into an Order on Consent (Index No. D1-0002-98-11)
with the New York State Department of Environmental Conservation (NYSDEC) to conduct a
Remedial Investigation (RI) at an approximate 0.8-acre former manufactured gas plant (MGP)
site located in Sag Harbor, Suffolk County, New York. As required by the Consent Order, the
investigation was completed in accordance with the scope of work presented in the final
Remedial Investigation/Feasibility Study Work Plan for the Sag Harbor former MGP site, dated
February 2000.

This report presents:

e introductory and background information related to the site,

e an overview of historic and current operations at the site,

e adiscussion of the investigation program,

e adiscussion of the geology and hydrogeology of the investigation area,

e adiscussion of the nature and extent of chemical constituents in the environment,

e adiscussion of the fate and transport of chemical constituents in the environment, and

e asummary of findings.

In addition, it is important to note that this report includes a Qualitative Human Exposure
Assessment and a Fish and Wildlife Resources Impact Analysis (FWRIA), which have been
prepared to identify potential human exposure pathways and environmental risks associated with
the Sag Harbor former MGP site. A Feasibility Study (FS) will also be prepared, as described in

the final Work Plan, and presented as a separate document.
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1.1 Overview of Report Organization

This report is organized as follows:

Executive Summary: Summarizes and provides an overview of the findings of the
Remedial Investigation, Qualitative Human Exposure Assessment and FWRIA.

Section 1.0 - Introduction: Presents project objectives, background and available
historical and archaeological information, information and a description of the
physical setting of the site and its surroundings.

Section 2.0 — Field Investigation Program: Provides an overview of the field
activities associated with the investigation.  Additionally, it discusses data
management and chemical data validation/usability.

Section 3.0 — Site Geology and Hydrogeology: Presents a discussion of the results
of the field investigation regarding physical characteristics including the geology and
hydrogeology of the site and immediately surrounding study area.

Section 4.0 - Nature and Extent of Chemical Constituents: Presents the
concentrations of chemical constituents detected in various environmental media
sampled on-site and off-site.

Section 5.0 — Fate and Transport of Chemical Constituents: Discusses the fate and
transport of chemical constituents in the environment on-site and off-site.

Section 6.0 - Findings: Summarizes the findings of the Remedial Investigation,
Qualitative Human Exposure Assessment and FWRIA.

Section 7.0 - References: Lists all documents and other sources of information
utilized in the preparation of this report.

1.2 Project Objectives

As stated in the work plan for this project, the objectives of the Remedial Investigation,

Qualitative Human Exposure Assessment and FWRIA were to:

Sufficiently characterize the site to achieve an understanding of the nature and extent
of chemical constituents in the environment and their migration in the environment;
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e Identify the potential human exposure pathways and environmental risks associated
with chemical constituents found in the environment in order to determine the need
for remedial action; and

e (Obtain sufficient data to allow for an evaluation of the need for remedial action and to
evaluate remedial alternatives leading toward the design and subsequent
implementation of a selected remedy (a feasibility study will be prepared as a
separate document).

The Remedial Investigation did not have as an objective and did not evaluate other off-
site sources of chemical constituents that may be contributing to the presence of chemicals found

at the site and found downgradient of the site.

1.3 Site Location and Description

The site is located on the east end of Long Island in the Village of Sag Harbor, Suffolk
County, New York (see Figure 1-1). It is located on the north shore of the south fork of Long
Island, on the east side of Bridge Street at its intersection with West Water Street and Long
Island Avenue, approximately 200 feet south of the confluence of Sag Harbor Bay with Sag
Harbor Cove (see Figure 1-2). The site is approximately 0.8 acre in area. The site is bordered
by a commercial development consisting of small stores, a residence and residential
condominiums to the north, a commercial building to the south, Bridge Street and residential
condominiums to the west and a post office, bank, laundromat and a parking lot to the east (see

Figure 1-2).

An active 100,000-cubic foot spherical gas storage tank (referred to as a Hortonsphere) is
currently located on the southwest corner of the site. Gas lines from a regulator located in the
northeastern area of the site traverse the northern and central area of the site and conveys natural
gas to the Hortonsphere. A compressor station building is located to the east of the regulator.
Three high-pressure gas tanks that are set on concrete cradles are located to the southwest of the
regulator station. The surface of the site is covered with gravel, and is fully enclosed and secured

by an 8-foot high chain-link fence.
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1.4 Site History

The following discussion is based on information provided by KeySpan. The property
encompassing what is now referred to as the Sag Harbor former MGP site was purchased by
Captain David Cogden in 1859, and it is said to have been used to manufacture gas from coal or
rosin. The Lowe Carbureted Water Gas Process was utilized on-site from 1892 to 1930. Gas was
manufactured, either intermittently or continuously, on the site by successor companies. These
companies included Sag Harbor Gas Light Company (by 1862), UGI of Philadelphia (by 1885)
and the Sag Harbor Light Company (by 1914).

The original service area associated with the site was limited to the Village and environs
of Sag Harbor and a number of small, seasonal communities at the eastern end of Long Island.
In 1916, the Long Island Gas Corporation took control of the operation and increased production
capacity. At that time, the operation included gas holders, a purifying house, oil tanks, a tar
separator and several other production buildings. In 1929, the Long Island Lighting Company
(LILCO) purchased the site. After the acquisition of the site, LILCO connected its gas
distribution system in eastern Long Island to the Bay Shore former MGP site. With this shift in
function from gas manufacturing to serving as a “link” in the distribution system in 1929, gas
production at the Sag Harbor site ceased. Storage capacity, however, was increased significantly
by utilizing aboveground high-pressure storage tanks. Structures which had been utilized for gas
manufacture were later dismantled and removed from the site. In 1998, KeySpan Energy

Corporation acquired the former MGP property through a merger with LILCO.

1.4.1 Former MGP Site

The discussion that follows regarding the historical use and development of the site is
based on information provided by KeySpan, as well as a review of historic site plans, surveys,

and Sanborn (fire insurance) maps.

Historic structures previously located on the site are depicted on Figure 1-3. The

majority of the former structures associated with gas production/storage on the site were located
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on the northeastern and southern portions of the site. These structures included three purifying
houses and a compressor room along the eastern boundary of the site; a boiler room, governor
room, oil tank, crude oil tank, engine room, generator room, above ground gas holder (No. 2),
pump room, separating (tar) tank and a condenser on the northeastern portion of the site; a coal
storage area centrally located in the northern portion of the site; two oil tanks, one gas oil tank
and two above ground gas holders (Nos. 1 and 3) along the south-central portion of the site; and
the existing 100,000-cubic foot spherical above ground gas storage tank (referred to as a

Hortonsphere) in the southwestern portion of the site.

In 1885, the site was identified as “Sag Harbor Gas Works.” At that time, the site
occupied less than half of its current area and did not extend to its current western property
boundary along Bridge Street. A “Gasometer” (Gas Holder No. 3), a retort house and a number
of unidentifiable structures were present on the site. Lumber storage areas were present on what
is currently the western portion of the site. The Sag Harbor branch of the Long Island Rail Road

was also present north of the site and the Sag Harbor Station was located to the northeast.

By 1899, an additional “iron gasometer” (Gas Holder No. 1) was added to the central-
eastern portion of the site (north of Gas Holder No. 3). The majority of the support buildings
were located in the northeastern portion of the site, and included a retort house, engine room,

purifying house, office and coal shed.

By 1921, Gas Holder No. 3 on the southeastern portion of the site was removed and a
100,000 cubic foot “gasometer” (Gas Holder No. 2) had been constructed on the south-central
portion of the site (west of the former Gas Holder No. 3) and some expansion of the support

buildings in the northeastern portion of the site is apparent.

By 1929, three high-pressure gas tanks were present on the eastern portion of the site and

two other oil tanks were present in the central portion of the site.
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Gas production ceased and storage capacity at the site was increased significantly after
1929 to enable the facility to support the natural gas distribution system in the area. The existing
Hortonsphere was constructed in 1931. By 1964, although the site had expanded to the west (to
Bridge Street), the two remaining “gasometers” (Gas Holder Nos. 1 and 2) and the structures

along the central-northern portion of the site had been removed.

The discussion that follows regarding the historical ownership of the former MGP site is
based on information supplied by KeySpan, as well as a review of a document entitled, “Historic
Review of MGP Plants on Long Island,” prepared by Atlantic Environmental Services, Inc.,

dated June 26, 1996.

Ownership History
Sag Harbor Manufactured Gas Plant

Directory Years Ownership

1887-1889 Sag Harbor Gas Works

1890-1891 Not Available

1892-1900 United Gas Improvement Company
1900-1903 Not Available

1904-1916 Sag Harbor Lighting Company
1916-1929 Long Island Gas Company*
1929-1999 LILCO

1999-Current KeySpan Energy

*1917 record identifies LILCO as “controlling” Long Island Gas Corporation;
100 percent of Long Island Gas Corporation stock was owned by LILCO
according to 1927 Brown'’s Directory.

1.5 Project Background

1.5.1 Land Use and Demographics

Land use at and adjacent to the Sag Harbor former MGP site includes commercial,
industrial, residential and recreational uses. The site is zoned “Village Business” which is
consistent with current and historic land use. The site is located approximately 200 feet inland

from the Sag Harbor Cove.
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The Village of Sag Harbor is located within the Town of Southampton. Population
estimates prepared by Long Island Power Authority for the Village of Sag Harbor reports 1,265
year-round residents as of January 1, 1999. This is relatively consistent with the April 1, 1990,
census which reported 1,238 year-round residents. Total population estimates for the Town of
Southampton (including all hamlets and incorporated villages) report 48,609 year-round
residents as of January 1, 1999 (an approximate 6 percent increase), as compared to 45,909 year-
round residents during the 1990 census. These estimates do not account for the significant
increase in population experienced in these areas during the summer months associated with

tourism and seasonal residents.

The Sag Harbor area has a long history of residential, industrial, commercial and
recreational land use. The discussion that follows regarding the historical development of Sag
Harbor is based on information contained in community profiles (Bill Bleyer, LI History.com)

and a July 1998 issue of The Sag Harbor Express.

The area was initially settled in the late 1600s, when it was referred to as Great Meadows
due to fact that it was mostly tidal marsh. As the harbor became increasingly active, it was
referred to as Sagaponack Harbor because it was utilized mostly by the residents of Sagaponack.
The first reference to the area as Sag Harbor appears in Southampton town records dated 1707.
By the 1730s, sufficient marshy land was filled to allow for development. Whaling was initiated
in the area in 1760. The whaling industry flourished and peaked in the 1830s and 1840s when
Sag Harbor was considered a “cosmopolitan boomtown.” At that time, Sag Harbor was
considered the whaling capital of Long Island, with reportedly more than 60 whale ships and
over 800 men employed in the industry during its peak. The business experienced a rapid decline
associated with the California “gold rush” and the discovery of oil in Pennsylvania in the mid
1800s. The whaling industry in Sag Harbor was effectively nonexistent by the early to mid
1870s.

Steamboats began docking in the harbor in the 1870s which helped to transform the

Village into a resort and tourist area. The Long Island Rail Road also extended a spur into the
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Village in 1870, but this was abandoned in 1939. Other industries in Sag Harbor included
foundries and factories producing oil cloth, cigars, brooms, clocks, stockings, flour, cotton,
watch cases and other products. Torpedoes were also manufactured and tested in Sag Harbor, at
least initially in support of World War I (1914 through 1919), however, the industry continued
for approximately 30 years. Throughout the 20th Century, Sag Harbor has experienced continued
residential, commercial, industrial and recreational land use and development. Current zoning
within the Village is depicted on the Southampton Zoning Map presented on Figure 1-4.
Additional information on the historical use of the Sag Harbor former MGP site was previously

presented in Section 1.4.

1.5.2 Climate

The climate of Long Island is typically identified as humid continental with a significant
maritime influence (Soil Survey of Suffolk County, 1975). Air masses and weather systems
mainly originate in the humid continental climate of North America and are tempered by
maritime influences originating in the Atlantic Ocean to the south and east, and Long Island
Sound to the north. As a result of these influences, Long Island’s daily and annual temperatures
exhibit a reduced range as compared with inland continental temperatures. Winter temperatures
are milder than those of mainland areas at similar latitudes and elevations, while summer

temperatures are cooler.

Monthly and yearly precipitation totals and temperature data were obtained from the
National Climatic Data Center of the National Oceanic and Atmospheric Administration
(NOAA). Measurements were collected from the Bridgehampton weather station located in
Bridgehampton, New York, approximately 4 miles south of the Sag Harbor former MGP site.
Table 1-1 shows monthly temperature and precipitation values for Bridgehampton, New York,
averaged over 30 years. Included are values for average minimum and average maximum
temperatures, derived from data collected at the Riverhead, New York weather station and
presented in the Soil Survey of Suffolk County (USDA Natural Resources Conservation

Service).
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TABLE 1-1
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

MONTHLY AVERAGE TEMPERATURE AND PRECIPITATION FOR
BRIDGEHAMPTON, NEW YORK

6/3/02

Month: Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ppt (in.) 4.18 3.85 4.11 3.97 3.82 3.59 3.00 3.45 3.46 3.39 4.53 4.31
Temp (°F) 29.9 31.1 38.2 46.6 56.2 65.5 71.5 71.0 64.1 54.0 45.0 35.2
Avg. Max 38 39 46 58 69 78 83 81 75 65 54 42
Avg. Min* 24 25 31 39 49 58 64 64 57 48 38 28

- Monthly average temperature and precipitation from National Climatic Data Center
* Average maximum and average minimum temperatures for Riverhead, NY, in degrees Farenheit
from Soil Survey of Long Island, New York, USDA Natural Resources Conservation Service
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The average annual temperature for Bridgehampton, New York is 50.69 degrees
Fahrenheit (°F), with average monthly temperatures ranging from a low of 29.9°F in January to a
high of 71.5°F in July. Average annual precipitation for Bridgehampton, New York is
45.66 inches, with the greatest average monthly precipitation occurring in November
(4.53 inches), followed by December (4.31 inches), January (4.18 inches) and March
(4.11 inches). The lowest average monthly precipitation occurs in July (3.00 inches), followed by
October (3.59 inches), August, September (3.45 and 3.46 inches, respectively) and June
(3.59 inches). Much of this precipitation occurs as rain, although in some years, snow accounts

for a considerable portion of winter precipitation.

Wind data was also obtained from the National Climatic Data Center of the NOAA. The
nearest known weather station with this data is the Long Island McArthur Airport weather station
located in Islip, New York, approximately 50 miles west of the former Sag Harbor MGP site.
Winds are predominantly from the west, with strong northerly components in the colder months
and strong southerly components between in the warmer months. The interval between June and
October coincides with the highest incidence of tropical storms and hurricanes, which generally
track from the south-southeast. The Islip, Long Island weather station reports the highest
sustained wind speeds in March and December, at 31 to 35 miles per hour (mph) occurring
0.1 percent of the time (as based on 30 years averaged record). Table 1-2 summarizes average

wind speed and wind direction for each month.

1.5.3 Topography

Topography at the Sag Harbor former MGP site is relatively flat; however, there are low
points where storm water accumulates during heavy rains, particularly in the southwestern
portion of the site. Site elevation ranges from approximately 3.5 feet above mean sea level (msl)
in the southwestern portion of the site to about 5.5 feet above msl in the northeastern corner of

the site (see Figure 1-5).
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AVERAGE MONTHLY WIND SPEED BY DIRECTION AND

TABLE 1-2
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

PERCENT DURATION FROM EACH DIRECTION FOR
MAC ARTHUR AIRPORT, ISLIP, NEW YORK

6/3/02

Month January | February March April May June July August |September| October | November|December
Direction |(mph) % |[(mph) % |(mph) % [(mph) % |(mph) % [(mph) % |(mph) % [(mph) % |(mph) % |(mph) % |[(mph) % |(mph) %
N 10.2 70|111 941109 10.6| 98 68| 95 72| 94 64| 83 55| 85 6.6| 87 10.3| 9.2 10.3| 93 94107 87
NNE 10.2 37| 99 565|110 5654|112 51| 98 41| 92 30| 80 27| 85 37| 83 46|108 564|102 42109 49
NE 101 62| 99 411108 37|115 565|103 49| 83 23| 7.7 37| 89 43| 90 45| 97 29|103 27108 39
ENE 104 35|101 355|116 3.1|/103 4.0|/101 41| 80 28| 74 21| 86 42| 87 37| 91 21| 96 25|102 3.1
E 95 222|100 38|104 36|10.0 43| 93 43| 85 42| 75 35| 83 32| 85 43| 93 29| 92 24|116 28
ESE 9.7 15| 95 1.11103 22| 98 4.0| 9.7 35| 90 29| 82 30| 88 1.7] 91 22| 90 271|106 22|109 1.2
SE 9.7 15| 9.8 1.3|106 35| 94 4.2|100 4.7| 87 24| 85 30| 85 20| 9.0 225|104 26|11.0 22| 9.7 15
SSE 105 1.0 9.0 1.0|1102 27| 92 36| 91 40| 80 27| 81 40| 82 26| 85 24| 94 227|116 19| 90 13
S 98 36| 93 26| 97 68| 91 78| 88 81| 88 76| 83 711.3| 86 10.2| 87 82| 95 5171|109 46| 88 24
SSW 1.2 441112 44|1120 6.6|113 6.6|/103 75|11.2 122| 9.8 10.3| 98 87|105 73|105 5654|112 5171|113 3.1
SW 108 6.9|10.2 7.0|103 6.4|10.5 80|104 10.3|10.7 14.0] 99 125| 9.5 1311102 94| 99 886|105 9.11102 5.7
WSW 98 71| 94 57| 92 39| 88 43| 85 51| 88 82| 82 73| 81 69| 82 57| 91 66| 87 87| 91 7.0
w 10.8 711.9110.5 9.3|1108 53| 96 47| 86 40| 85 41| 76 37| 74 33| 76 46| 89 74| 9.7 10.0|1101 12.0
WNW 125 11.7112.0 10.0| 126 74|124 6.3| 99 44| 97 34| 89 32| 94 35| 88 36|108 6.4|123 79|124 103
NW 125 9.6|13.0 104|129 9.5|118 7.7|104 52|10.7 55| 87 40| 88 39|101 5650|102 58|129 76129 10.8
NNW 111 6.3|125 104|122 9.0|116 77| 96 566|102 71| 91 54| 85 50| 94 565|101 554|111 559|118 8.1
Weighted Avg.| 9.5 -- 99 - |101 -- 95 -- 84 -- 8.6 -- 74 - 73 - 76 -- 79 - 91 -- 95 --
% Calm - 128 - 103 - 103| -- 9.4 -- 130 - 112 -- 149 -- 172 -- 164 -- 186| - 13.7| - 13.1
Notes: Wind Speed given by direction in miles per hour (mph)

Source:

Percent (%) duration from each direction is in italics
Summary gives average monthly wind speed (normal font) and % of time winds are calm (italics)

National Climatic Data Center
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1.5.4 Storm Water

Storm water runoff across the site generally flows southwest. Storm water catch basins
located on Long Island Avenue to the north of the site are connected to storm sewers that convey

flow to the northwest and ultimately discharge to Sag Harbor Cove.

1.5.5 Surface Water

There are no naturally occurring or manmade surface water bodies within the Sag Harbor

former MGP site.

Three saline surface water bodies are located within a 1/2 mile of the Sag Harbor former
MGP site: Sag Harbor Bay, Sag Harbor Cove, and Upper Sag Harbor Cove (see Figure 1-1).
Sag Harbor Bay, which is located approximately 1/8 of a mile northeast of the site, and Sag
Harbor Cove, which is located approximately 200 feet northwest of the site, are both listed as
Class SA saline surface water bodies by the NYSDEC. This classification indicates that these
waters are suitable for shellfishing for market purposes and for primary and secondary contact
recreation and fishing. Upper Sag Harbor Cove, which is located approximately 2,200 feet
southwest of the site, is not listed by the NYSDEC as having a specific surface water body

classification.

As previously discussed, a portion of land in the Sag Harbor area was formerly tidal
marsh. This estuarine ecosystem was, however, periodically filled in to facilitate development.
As a result, a review of historical topographic maps (dated 1904, 1944, 1956 and 1983) was
conducted in an effort to identify any former surface water bodies which may have existed in the

vicinity of the site. The following presents the findings of this review:

e 1904 Topographic Map

— Sag Harbor Cove visible northwest of the site.

— Several small ponds depicted south-southwest of the site.

— Wetland area depicted approximately 2 miles south of the site.
— Wetland area depicted approximately 1/2 mile east of the site.

an1620\F0624204 1-17



e 1944 Topographic Map
— Wetland area depicted to the northwest of the site, adjacent to Sag Harbor Cove
e 1956 Topographic Map

— Wetland area depicted adjacent to the western portion of the site (across Bridge
Street) that extends to Sag Harbor Cove

— A creek exists within the wetland area to the west which runs parallel to Bridge
Street (to the northwest) and goes under Long Island Avenue before discharging
to Sag Harbor Cove

e 1983 Topographic Map

— No noteworthy observations relative to surface water bodies

1.5.6 Regional Soil Classifications

The Natural Resources Conservation Service (formerly The Soil Conservation Service) of
the U.S. Department of Agriculture classifies site soils as predominantly fill land/dredged
material (Fd) (Soil Survey for Suffolk County, New York, 1975). Fill land/dredged material is
defined as areas that have been filled with material from hydraulic or mechanical dredging
operations. Typically, this practice involves pumping dredged material into diked, tidal marshes
where it is allowed to settle with excess water discharging back to the bay. Generally,
heterogeneous deposits of sand, gravel, seashells and a dark-gray silty mud remain. Fill
land/dredged material is noted to have low fertility, high salt content, and to be unsuitable for
farming. Fill land/dredged material is also noted to be unsuitable for building sites if any highly
compressible organic layers are present. The extreme western portion of the site is defined as
Muck (Mu) in the referenced document prepared by The Natural Resources Conservation
Service. Muck is defined as consisting of very poorly drained organic soils that formed in partly
decomposed or almost completely decomposed woody or herbaceous plants. The definition also
states that Muck typically exists in thickness ranging from 16 to 48 inches, and is characterized
as a spongy, black or dark-reddish organic material over loose sand and gravel which is found

where the water table exists at or near the surface.
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1.5.7 Regional Geology

Long Island is within the Atlantic Coastal Plain geomorphic province. Geologic units
comprising the south fork of Long Island consist of Holocene-aged beach and marsh deposits,
Pleistocene-aged glacio-fluvial deposits and thick sequences of unconsolidated Cretaceous-aged
shallow marine and terrestrial sediments overlying a southeastward-sloping bedrock surface.
This underlying bedrock consists of relatively impermeable Precambrian-aged crystalline
metamorphic and igneous rock. The bedrock surface is considered to be the bottom hydraulic
boundary of the groundwater flow system within the study area as well as for the rest of Long
Island. In the vicinity of the site, the thickness of unconsolidated deposits overlying bedrock is
approximately 1,000 feet. Figure 1-6 presents a regional north-south geologic cross section of

the south fork of Long Island which is located approximately 3 miles west of the site.

Within the Sag Harbor area of the south fork, surficial sediments consist primarily of
Pleistocene aged glacial deposits of sand, sand and gravel, as well as relatively thin layers of silt
and clay. Locally, glacial deposits can be overlain by relatively thin strata of Holocene (recent
aged) beach and fresh and salt water marsh deposits. As discussed in Section 1.5, the Sag
Harbor area consisted of tidal marshland which was filled to allow for development in the 1730s.
As a result, the site and surrounding area contains a shallow layer of fill material typically
overlaying marsh deposits of peat and silt/clay. In areas where the marsh deposits are absent, the

fill material rests directly upon sand, more typical of beach and/or glaciofluvial sediments.

According to USGS Water-Supply Paper 2073, as the glaciers retreated from the south
fork during the Sangamon Interglaciation period approximately 200,000 years ago, melt water
ponded behind moraines located south of Sag Harbor and formed streams flowing through
topographic lows. The streams eventually eroded through the moraines and formed north-south
trending channels which were subsequently filled with glaciofluvial sediments consisting of sand
interbedded with thin layers of silt and clay during later glacial advances. Figure 1-7 is a
regional geologic cross section running through Sag Harbor and Sag Harbor Cove that provides

greater detail as to the glacial geology of the area.
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As indicated by boring log No. S184, on Figure 1-7, shallow glacial sediments within the
Sag Harbor area are comprised of sand, silt and clay and is referred to as Till. This sand, silt and
clay strata appears to be roughly 40 feet thick and then transitions into a more sand-rich strata
approximately 10-20 feet thick. Below the sand-rich strata is a clay-rich strata approximately
50 feet thick. Below the clay strata are alternating layers of sand, clay and sand and gravel. The
total thickness of the Pleistocene aged glacial sediments within the Sag Harbor area is
approximately 280 feet. Below the glacial sediments are a thick sequence of Cretaceous-aged

sediments of sand, silt and clay which comprise the Magothy aquifer.
Geologic information generated as part of this Remedial Investigation, as well as a
discussion of the geologic and hydrogeologic conditions of the site and surrounding area, are

presented in Section 3.0.

1.5.8 Regional Hydrogeology

The saturated sands and gravels of the Lloyd, Magothy and the Upper Glacial deposits
form Long Island’s three major aquifers. Together, these constitute Long Island’s Sole Source
Aquifer System, as designated by the Environmental Protection Agency (EPA) pursuant to
Section 1424(e) of the Safe Drinking Water Act.

Precipitation serves as the system’s only source of fresh water recharge. Recharge for the
Magothy aquifer within the south fork of Long Island occurs through the Upper Glacial aquifer.
A groundwater divide exists through the south fork of Long Island, with groundwater north of
the divide flowing northward (into Peconic Bay, Nyack Bay, Sag Harbor Cove, Gardiners Bay
and Napeague Bay) and groundwater south of the divide flowing southward toward various local

bays and inlets or directly to the Atlantic Ocean (USGS Water Supply Paper 2073).
Figure 1-8 is a groundwater contour map for the south fork of Long Island. As indicated,

regional groundwater flow in the Sag Harbor area within the Upper Glacial aquifer is toward the

north and northwest, with groundwater discharging to Sag Harbor Cove and Sag Harbor Bay.
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The glacial deposits described in Section 1.5.7 comprise the Upper Glacial aquifer within
the south fork of Long Island and the underlying Cretaceous deposits comprise the semi-
confined Magothy aquifer. The Upper Glacial aquifer is the major source of water supply of the
south fork (USGS Water Supply Paper 2073). In general the freshwater/saline-water interface at
or near the shore is typically found within the Upper Glacial aquifer. As one moves farther
inland, the freshwater/saline water interface shifts to within the Magothy aquifer. The
approximate thickness of the freshwater-bearing zone in the Upper Glacial and Magothy aquifers
across the south fork is shown on Figure 1-7. In all parts of the south fork, saline water extends
into the Magothy aquifer and, in many areas, into the Upper Glacial aquifer as well. Hence, it is
not likely that the underlying Lloyd aquifer contains freshwater within the south fork, and it
cannot be considered as a potential freshwater supply (USGS Water Supply Paper 2073).

Horizontal hydraulic conductivities of the Upper Glacial aquifer within the south fork are
reported to be relatively high with averages ranging from 159 ft./day (Fetter 1971) to 350
feet/day (USGS Water Supply Paper 2073). Vertical hydraulic conductivities within the Upper
Glacial aquifer can be highly variable due to the presence of silty-clayey sand units identified
throughout this aquifer in certain parts of the south fork. Hydraulic conductivities in the
Magothy aquifer are approximately 50 feet per day (horizontal) and 1.4 feet per day (vertical).
The Raritan Clay, separating the Magothy from the Lloyd aquifer, exhibits hydraulic
conductivities of 0.01 feet per day (horizontal) and 0.001 feet per day (vertical) (N.E.
McClymonds and O.L. Franke, 1972; and McClymonds and Franke, 1970). These extremely low

hydraulic conductivities effectively inhibit infiltration and discharge through the Raritan Clay.
Hydrogeologic information generated as part of this Remedial Investigation, along with a

discussion of local hydrogeologic conditions at the site and study area, are presented in

Section 3.0.
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1.5.9 Potable Water Supply

A total of five NYSDEC-registered private supply wells are located within a 1/2 mile
radius of the site. The location of each well is shown on Figure 1-9 and details regarding each

identified well are provided on Table 1-3.

Based on a review of records maintained by the NYSDEC, the five privately owned
water supply wells that were identified within 1/2 mile of the site include NYSDEC Well
Numbers S-2961, S-66121, S-67109, S-72654 and S-72655. Well S-2961 is located
approximately 1/2 mile to the north of the site, across the Sag Harbor Cove within the Village of
North Haven. The well is screened from 41 to 45 feet below grade. It is owned by the Village of
North Haven and is reportedly used for “fire” (protection) purposes. Wells S-72654 and
S-72655, which are located approximately 2,100 feet west of the site are also used for fire
protection and are reportedly owned by the Village of Sag Harbor. These wells are 106 feet and
41 feet deep, respectively. Well S-66121 is a residential well and is located approximately
2,100 feet south of the site. This well is screened from 43 to 48 feet below grade. The remaining
privately-owned water well, S-67109, is a residential well located approximately 500 feet to the

southwest of the site. This well is screened from 41 to 45 feet below grade.

There are also two public water supply well fields located approximately 1 mile from the
site. The Suffolk County Water Authority’s (SCWA) Jermain Avenue Public Water Supply
Well Field exists approximately 1 mile south of the Sag Harbor former MGP site. This well field
consisted of two wells; however, according to SCWA representatives, it was abandoned prior to
the 1980s. The SCWA’s Division Street public water supply well field is located approximately
1 mile southeast of the Sag Harbor site. This well field consists of three active wells screened
within the shallow portion of the Magothy aquifer at depths ranging from 133 to 269 feet below
grade. These well fields are also depicted on Figure 1-9.
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TABLE 1-3
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

DATA ON PUBLIC AND PRIVATE WATER SUPPLY WELLS WITHIN A ONE-HALF MILE RADIUS OF SITE

NYSDEC WELL Screened Pumping
NUMBER Use of Well Owner Well Location Depth (ft) | Interval (ft) [ Capacity (gpm)
S-2961 Fire North Haven Village Ferry Rd, N. Haven 43 26-41 500
S-66121 Domestic John Schroeder Suffolk St. Ext. 50 43 -48 15
S-67109 Domestic Lou Giacobbe 8 Rose St. 47 41-45 5
S-72654 Fire Village of Sag Harbor West Water St. (near Glover St.) 106 - B
S-72655 Fire Village of Sag Harbor West Water St. (near Glover St.) 41 - -
Notes:

-- : Information not available on NYSDEC Well Completion Report
Source: NYSDEC Well Location Maps and Completion Reports
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1.6 Environmental Database Searches

In order to identify other potential sources of chemical constituents within the study area
that may impact the air, water or soil quality of the site and surrounding properties, a search of
federal and state environmental databases was conducted. The results of the database searches
are presented in Appendix A. The database searches included sites located within 1 mile of the

site boundaries.

Based on a review of the database searches, 10 potential areas of environmental concern
(AOCs) were identified within 1/4 mile of the site boundaries. Figure 1-10 depicts the general
location of these 10 potential AOCs. Table 1-4 summarizes information on each of the 10 AOCs.
Based on a regional northwest direction of groundwater flow within the Sag Harbor area, four of
these sites (“Bulova Watch Corporation,” “Whalers Pharmacy,” “Emporium Hardware” and
“LILCO at Main Street and Spring Street”) are located potentially upgradient of the site
property, and therefore, may represent potential sources of subsurface contamination within the

site area.

The Bulova Watch Factory site, located on Washington Street, is slightly less than one-
quarter mile southeast of the site. Based upon information provided by representatives of the
New York State Department of Environmental Conservation (NYSDEC), contamination of
groundwater by chlorinated organics has been documented at this site, and off-site migration of
the plume has occurred to the north and northwest (towards the Sag Harbor former MGP site). A
representative of the NYSDEC stated that discharge of the plume to Sag Harbor Cove has been
documented “just to the west of the Yacht Club.” As discussed in Section 1.7 of this report,
chlorinated organics were detected in groundwater samples collected on-site, as well as in the
vicinity of the site, during the 1993 Preliminary Site Assessment conducted at the “Sag Harbor
Bridge Street Site” as well as the Phase I Site Investigation conducted at the Sag Harbor former
MGP site in 1995. Groundwater samples collected in support of the 1993 Preliminary Site
Assessment of the “Sag Harbor Bridge Street” site revealed the presence of several chlorinated
organics in monitoring well MW-3 (chlorobenzene and chloromethane), located immediately

south of the former MGP site, and monitoring well AST-2 (1,1-dichloroethane),
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TABLE 1-4

SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

WITHIN STUDY AREA

IDENTIFIED AREAS OF ENVIRONMENTAL CONCERN

6/3/02

Figure 1-10 Area of Concern Address ApprO)f. Di.e?tan(fe NYSDEC SPILLS NO. SPILL MATERIAL QUANTITY SPILL .Su!nmary Report
Map ID From Site/Direction FOR LUST/SPILLS SPILLED SPILLED DATE Findings/Key Issues

1 Whalers Pharmacy 460 feet ENE 8606560 closed #2 fuel oil 100 gal 1/24/87 |Basement affected; "could have been pumped
Main Street (1/26/87) into sewer"; 15 yards (of soil) removed
Sag Harbor, NY

2 Dynamic Duce 1,020 feet ENE 9104825 closed diesel 25 gal 8/4/91 Spill into surface water of harbor; approximately
8 Bay Street, NY (8/4/91) 20 gal recovered
Sag Harbor, NY

3 Unknown (reportedly Harbor Cove Realty) 630 feet NNE 9601158 closed unknown petroleum unknown 4/23/96 [cleaned up by responsible party
Main Street/Route 114 (10/4/96)
Sag Harbor, NY

4 Unknown 170 feet NW 8909871 closed PCB oil unknown 1/14/90 |spill to ground
Bridge Street/Long Island Avenue (2/6/90)
Sag Harbor, NY

5 Whalers Marina 440 feet WSW 8710533 and 8802709 i d diesel unknown/ 5/26/87, [8710533: 3 yards of contaminated soil
West Water Street closed (12/5/88 and gas?elze:cr:ive;ese ’ unknown 6/25/88  [stockpiled and spill was to be closed upon its
Sag Harbor, NY 5/6/91, respectively) P v removal / 8802709: spill to surface water

6 Barons Cove Marina 830 feet WSW 8703608 and 9411252 closed (8/5/87 and diesel and unknown unknown/ 7/31/87, |8703608: Spill to surface water / 9411252: spill
West Water Street 1/31/95 ) unknown 11/22/94 |to land

o petroleum, respectively

Sag Harbor, NY respectively)

7 US Postal Service 660 feet SW 8905290 closed #2 fuel oil unknown 8/29/89  |Spill occurred during tank test; tank removed,
Long Island Avenue (10/17/94) contaminated soil removed; 4 wells installed, no
Sag Harbor, NY floating product

8 Emporium Hardware 720 feet SE 9111087 and 9400079 closed (1/27/92 and unknown/ 1/27/92, |[9100087: Caused by boiler misfiring, spill

X unknown and unknown . .

Main Street 6/30/94, petroleum, respectively unknown 4/3/94 contalng(_i and c.leanup‘met standard / 9400079:
Sag Harbor, NY respectively) ! no specific details provided

9 LILCO 760 feet SE 8607284 closed 48 gal 3/2/87  |Spill into sewer; "only evidence of spill is black
Main Street/Spring Street (3/26/87) "non-PCB oail" spot on concrete"
Sag Harbor

10 Bulova Watch Corporation* 1,130 feet SE 9103395 and 9501433 closed (10/16/92) | unknown petroleum unknown/ 6/26/91, |[Product found in wells associated with both spills
Washington Street and Church Street and open, in both cases unknown 5/4/95 |(8" of product found in a well associated with spill
Sag Harbor respectively) #9501433)

Notes:

*: This site is listed as a "NYSDEC Inactive Hazardous Waste Site" and "Active Hazardous Spill Site". Chlorinated solvents [1,1,1-trichloroethane (TCA), and trichloroethene (TCE)] have been detected over regulatory levels in unsaturated soils
and downgradient wells. 1,1 Dichloroethene and Perchloroethene have also been detected over regulatory levels in downgradient wells. A plume which apparently discharges to Sag Harbor cove has been identified as originating from this site.
A soil vapor extraction system was installed on-site in 1994. The system was subsequently shut down in March 1999, after sampling had indicated that concentratioins of contaminants had decreased below regulatory levels.
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located approximately 100 feet south of the former MGP site. Monitoring Well MW-06, located
in the extreme northeast corner of the former MGP site, also exhibited several chlorinated
organics, including 1,2 dichloroethene, trichloroethene and vinyl chloride during the 1995 Phase
I Site Investigation. Based on the documented extent of the Bulova Watch Factory plume and
the chlorinated organics detected in monitoring wells located on-site as well as south
(upgradient) of the site, it is likely that the plume has impacted groundwater quality within the
former MGP site. The NYSDEC has indicated that since there is no known use of the Upper
Glacial aquifer in this area, remedial actions at the Bulova Watch Factory site have focused on
source removal activities (soil vapor extraction) and the groundwater plume has yet to be fully

delineated or remediated.

The three remaining areas of environmental concern located upgradient of the site are all
“closed” petroleum spill sites. One of these sites is the Whalers Pharmacy which is
approximately 460 feet east-northeast of the site. The spill at this site involved 100 gallons of
No. 2 fuel oil. As a result, 15 yards of soil was removed and the spill was closed in January of
1987. The second site is Emporium Hardware, also located on Main Street approximately
720 feet southeast of the site. This site involved two spills of “unknown petroleum.” The first
spill (1/27/92) was caused by boiler misfiring and no details were provided regarding the second
spill (4/03/94). Both of these spills were closed on January 27, 1992 and June 30, 1994,
respectively. The third closed spill site was listed as LILCO on Main Street and Spring Street,
located approximately 760 feet southeast of site. This spill involved 48 gallons of “non-PCB oil”
spilled into the sewer. This spill was closed as of March 26, 1987. Since these spills were all

closed by the NYSDEC, it is unlikely that they have adversely impacted the former MGP site.

1.7 Previous Site Investigations

This section provides an overview of prior site investigations. On-site and off-site

historical sample locations are shown on Drawing 1. Drawing 1 is provided in a map pocket at

the end of this section.
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November 1988 Preliminary Assessment
Completed By: The NUS Corporation Superfund Division

In April, May and June of 1987, two limited environmental investigations were
conducted by Storch Associates along Bridge Street and Rose Street in support of a proposed
drainage improvement project. Specifically, the environmental investigations were conducted in
response to concerns expressed by the Suffolk County Water Authority (SCWA) associated with
a release from a fuel oil tank. These investigations documented the presence of chemical
constituents in soil and groundwater in the area. The Mayor of the Village of Sag Harbor
subsequently requested that the New York State Department of Environmental Conservation
(NYSDEC) undertake an investigation of the area pursuant to its “Superfund” program. As a
result, the area was subsequently listed on the New York State Registry of Inactive Hazardous
Waste Disposal sites (Site Code 1-52-126) and the United States Environmental Protection
Agency (USEPA) assigned the NUS Region 2 Field Investigation Team (FIT) the task of

performing a Preliminary Assessment (PA) of the site.

The study area, referred to as the “Sag Harbor Bridge Street site,” included the former
MGTP site, the Long Island Fisherman site (a local business which printed a publication catering
to the local sport fishery industry) to the south, as well as other surrounding properties. The PA
was completed in November 1988. The PA included a NYSDEC file search, background data
collection, and site reconnaissance. Of particular importance was an evaluation of the findings of
the prior investigations conducted by Storch Associates. These prior investigations included:
advancing of 14 soil borings, 5 of which were sampled and analyzed; the installation and
sampling of 2 groundwater monitoring wells; the sampling of 1 existing well; and the collection
and analysis of 1 storm water effluent sample. Based on the presence of “notable levels of
contaminants in soils and groundwater and significant potential target populations in air, surface
water, groundwater and on-site exposure pathways,” the PA recommended that a high priority

Screening Site Inspection (SSI) be conducted.
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March 1989 Screening Site Investigation
Completed By: The NUS Corporation Superfund Division

In accordance with the recommendations of the PA, the USEPA assigned the NUS
Region 2 Field Investigation Team (FIT) the task of completing a Screening Site Inspection
(SSI) of the site. The objectives of the SSI were to evaluate and characterize the potential risks
associated with the site, specifically to verify and substantiate the data collected during the PA,
and to further characterize the site and surrounding area through the collection and analyses of

additional environmental samples. The SSI was completed in March 1989.

The site (referred to as the LILCO gas storage area), along with the following four
adjoining properties, was targeted for sampling activities: The Long Island Fisherman building
(former printing facility), the “Greenberg property,” the “Casman property,” and the Harbor
Close Condominiums. According to the NUS SSI report, on November 30, 1988, a total of
11 soil samples were collected from the above-mentioned properties to characterize constituents
of the waste source areas and to identify chemical constituents at possible on-site targets. The

NUS FIT did not collect groundwater samples.

Analysis of soil samples collected at the LILCO and Long Island Fisherman properties
showed the presence of various polynuclear aromatic hydrocarbons (PAHs) and inorganics.
Samples collected at the Long Island Fisherman also showed notable concentrations of chrysene,
bis(2-ethylhexyl)phthalate, benzo(g,h,i)perylene, as well as estimated concentrations of barium,
iron, silver, and pesticides. Also noteworthy, as presented in the NUS SSI report, was
documentation from October 1984 of a leaking aboveground fuel oil storage tank at the former
Long Island Fisherman printing facility. Soil samples were subsequently collected from the Long
Island Fisherman property, and laboratory analysis indicated the presence of No. 2 fuel oil as
well as potential PCB-containing oil. The spill was reportedly remediated by removing
approximately 35 cubic yards of soil. Monitoring wells were installed, and the case was closed as

of April 1986.
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The soil sample collected from the Greenberg property showed elevated concentrations
of butylbenzyl phthalate and estimated concentrations of benzoic acid, di-n-butylphthalate,
Aroclor 1248, Aroclor 1254, barium, calcium, lead and zinc. The soil sample collected from the
Casman property showed elevated concentrations of fluoranthene and pyrene, as well as
estimated concentrations of benzoic acid, PAHs, barium, iron, lead, manganese and zinc. The
soil samples collected from the Harbor Close Condominium property showed elevated
concentrations of arsenic and vanadium, as well as estimated concentrations of DDE, DDD,
DDT, aluminum, chromium, copper, iron and PAHs. According to the NUS SSI report, certain
chemicals detected in the soil samples are associated with those commonly found at the town gas
plants, while others are associated with fuel oils. Sources of the PCBs, pesticides and various

inorganics were unknown.

The NUS SSI report recommended that the site receive a medium priority for further
evaluation in a Listing Site Inspection (LSI). The report also recommended that the LSI focus on

the following:

e Extent of soil contamination on Bridge Street, and determine whether the
contamination is limited to Bridge Street.

e Analytical documentation of background surface soil conditions.
e Documentation of an observed release to groundwater.
e Documentation of an observed release to surface water.

December 1989 Listing Site Inspection
Completed By: The NUS Corporation Superfund Division

The Listing Site Inspection (LSI) report undertaken was effectively a three-volume
compilation of 50 “references” that included historical documentation of prior studies and land
use, references to environmentally sensitive and historic areas, published hydrogeological
studies, memoranda, field notes, and raw analytical data associated with historical as well as
additional site reconnaissance activities undertaken by NUS and others. The LSI report

effectively provided further documentation of environmental baseline conditions at the site and
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surrounding areas, as well as additional documentation of environmental concerns (primarily
through non-analytical sampling and site reconnaissance activities). The three-volume document
that comprises the LSI report was ultimately appended to the SSI report as Volumes II, III
and IV.

September 1993 Preliminary Site Assessment
Completed By: Engineering-Science, Inc.

In 1991, the Sag Harbor Bridge Street site was investigated further as part of a
Preliminary Site Assessment (PSA) conducted by Engineering-Science, Inc. (ESI). The report
was prepared for the New York State Department of Environmental Conservation (NYSDEC),
Division of Hazardous Waste Remediation. The objective of the PSA was to provide sufficient

information for NYSDEC to reclassify the site.

Task 1 of the PSA involved a record search and site inspection. Based on the results of
Task 1, the report concluded in a May 1992 draft that sufficient information was not available to
reclassify the site. As a result, further investigation was recommended including additional soil
and groundwater sampling. These activities were subsequently undertaken and documented in a

September 1993 PSA report.

According to the PSA report, the data collected during this investigation indicated that
environmental samples containing mercury, silver, lead, and a number of organic chemicals,
including polychlorinated biphenyls (PCBs) were identified on and around the Sag Harbor
Bridge Street site.” However, these constituents were not classified as hazardous under
NYSDEC regulations, specifically Title 6 of the New York Code of Rules and Regulations
Part 371 (6 NYCRR Part 371).

During the investigation, lead was detected in seven soil samples at concentrations
exceeding “the maximum estimated naturally occurring concentration.” According to the PSA
report, four of these samples were collected from the LILCO property, two samples from the

Casman property, and one sample from the Suffolk Electric Motors property. Silver and mercury
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were also detected at elevated concentrations. Two of these samples were collected from a
concrete pit located along the north wall of the building on the Long Island Fisherman property.
PCBs were also detected on the Long Island Fisherman property and Greenberg property;
however, samples collected from these two properties were well below the regulatory limit and

the baseline concentration established during previous investigations.

Based on the results of over 150 soil samples collected in support of the PSA and

previous investigations, the report recommended the following:

e The Sag Harbor Bridge Street site should not be nominated for listing on the New
York State Registry of Inactive Hazardous Wastes sites because listed and/or
characteristic hazardous waste, as defined under 6 NYCRR Part 371, was not
determined to be present on-site;

e The New York State Department of Health (NYSDOH) and Suffolk County
Department of Health Services (SCDHS) review the sample results generated during
the investigation in order to determine whether hazardous substances detected on-site
could pose health risks to persons on and near the site; and

e The Long Island Fisherman site be delisted from the Registry due to the lack of

documented hazardous waste.

NYSDEC subsequently delisted the entire “Sag Harbor Bridge Street” site (Site No. 1-
52-126) from the Registry of Inactive Hazardous Waste sites in March 1995.

April 1997 Phase I Site Investigation Report
Completed By: Fluor Daniel GTI

LILCO retained Fluor Daniel GTI in 1995 to further investigate conditions on the former

MGTP site as part of a Phase I Site Investigation. The stated objectives of the study included:

e Determine the shallow geology of the site;
e Determine the generalized groundwater flow/movement at the site;

e Determine the nature/character of any on-site soil and groundwater MGP residuals;
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e Determine the environmental conditions at the former holder locations;
e Evaluate the potential application of an interim remedial measure (IRM) for the site;

e Evaluate site conditions and determine if there exists any imminent risk to the site
employees and the public; and

e Evaluate the potential for site-related constituents to migrate beyond the site
boundaries.

As part of the field investigation, Fluor Daniel GTI conducted surface soil sampling in
12 locations, subsurface soil sampling in 6 locations and groundwater sampling from
6 monitoring wells. The Phase I report was finalized in April 1997. Surface soil and groundwater
samples were analyzed for volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), cyanide, metals and pesticides. Subsurface soil samples were analyzed for VOCs,

SVOCs, cyanide and pesticides.

Benzene, toluene, ethylbenzene and xylenes (BTEX), PAHs, cyanide, metals and
pesticides were detected in surface soil at locations throughout the site. Subsurface soil samples
were collected from three of the six boring locations for laboratory analysis during the Phase I
Investigation. BTEX, PAHs, and pesticides were detected in all three subsurface soil samples;

cyanide was detected in one of the three soil samples analyzed.

Groundwater samples were collected from six monitoring well locations (MW-1 through
MW-6). BTEX compounds were detected in all six wells. MW-5 demonstrated the highest
BTEX concentrations. According to the Fluor Daniel GTI report, concentrations of BTEX
exceeded New York State groundwater standards in all six wells. PAHs were detected in five of
the six monitoring wells. MW-1 and MW-5 were found to contain the highest concentrations of
SVOCs. Concentrations of detected SVOCs generally exceeded New York State groundwater
standards. Cyanide was detected in three of the six groundwater samples. The highest cyanide
concentrations were found in wells within the former MGP process area (MW-1 and MW-2).
Metals were detected in all six groundwater samples analyzed. According to the Fluor Daniel
GTI report, the highest detected metals concentrations were found in wells within the former

MGP process area (MW-1 and MW-2). According to the Fluor Daniel GTI report, pesticide
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compounds were not detected in any of the groundwater samples collected in association with

the Phase I investigation.

It was concluded that on-site groundwater was impacted by site-related constituents and
exceeded established groundwater quality guidance values. Although the complete extent of
migration of impacted groundwater was not determined, the report stated that there were no
apparent users of impacted groundwater. Therefore, IRMs for groundwater were not
recommended. It was also concluded that on-site soil was impacted by site-related constituents
and exceeded established soil cleanup objectives. However, since a fence secured the site, and it

was overlain by gravel (which precluded direct contact), IRMs for soil were not warranted.

Based on the findings of the above study, the NYSDEC relisted the “Sag Harbor Gas
Plant” on the Registry of Inactive Hazardous Waste sites in January 1998 (Site No. 1-52-159).

Previous sampling locations at the Sag Harbor former MGP site are provided on

Drawing 1 in the map pocket at the end of this section.

1.8 Cut and Plug Interim Remedial Measures

An Interim Remedial Measure (IRM) is defined in the NYSDEC Technical and

Administrative Guidance Memorandum (TAGM) No. 4042: Interim Remedial Measures, as a

“discrete set of activities to address both emergency and non-emergency site
conditions which can be undertaken without extensive investigation and evaluation,
to prevent, mitigate, or remedy environmental damage or the consequences of
environmental damage attributable to a site listed in the Registry.”

Although intended to be a temporary or partial response, an IRM can be included as part

of, as well as comprise the entire, final remedy for the site. If the IRM proves to be effective, the

Record of Decision can ultimately recommend that no further action is required.
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A “cut and plug” IRM Program was previously undertaken at the Sag Harbor former
MGTP site. The objective of the Cut and Plug IRM Program was to locate underground piping
associated with historic MGP operations so that each pipe could be cut, drained of any fluids and
plugged in order to limit the potential for any off-site migration of MGP-related constituents.
The Cut and Plug IRM Program was undertaken at the Sag Harbor former MGP site between

January 4 and January 8, 1999. Figure 1-11 shows the location of each completed excavation.

Historical site drawings were reviewed and candidate piping that offered potential to
traverse the site boundaries was identified. In accordance with the work plan, all candidate
piping that could be located that was four inches in diameter or larger, and offered potential to
traverse the site boundaries, was terminated. Based on a review of site drawings, the following
candidate piping was targeted: abandoned 4-inch clay sewer pipe on the central-northern portion
of the site; abandoned 4-inch gas pipe on the northwestern portion of the site; and an abandoned
4-inch gas pipe on the southeastern portion of the site. The abandoned 4-inch clay sewer pipe on
the central northern portion of the site and the abandoned 4-inch gas pipe in the southeastern
portion of the site were located and capped with concrete. The targeted 4-inch gas pipe on the
northwestern portion of the site was not confirmed to exist (an approximate 3’ wide by 51’ long

excavation was conducted along the northwestern boundary of the site).
Section 2.8 provides details of the field activities completed as part of this IRM and

Section 4.2.2 provides a discussion of the results and findings. Analytical results are included in

Appendix B.
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2.0 FIELD INVESTIGATION PROGRAM

2.1 Organization and Overview of Field Program Activities

Environmental samples collected from on-site locations have been grouped into what is
referred to as the On-site Field Investigation Program, and samples collected from off-site
locations have been grouped into what is referred to as the Off-site Field Investigation Program.
Drawing 2, presented at the end of this section, provides the locations of the samples collected

during this investigation.

The Remedial Investigation for the site was conducted in order to define the nature and
extent of chemical constituents in soil, groundwater and air attributable to past operations at the

site. It considered on-site and off-site conditions and included the following activities.

e Soil vapor sampling;

e Surface soil sampling;

e Subsurface soil sampling;

e Existing monitoring point inventory, assessment and groundwater sampling;
e Groundwater probe installation and sampling;

e Groundwater monitoring well installation and sampling;

e Ambient air sampling;

e Perimeter and location-specific air monitoring; and

e Surveying and mapping.

The completed field investigation scope of work and sampling programs are presented in
this section. Descriptions of drilling and sampling methods and procedures are presented in
Section 2.2. Environmental samples collected as part of the field investigation program were
analyzed for various chemical constituents. The media sampled, chemical constituents analyzed

and the laboratory methods for these analyses are summarized in Table 2-1. More specific
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TABLE 2-1
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

SAMPLE MEDIA, CHEMICAL CONSTITUENTS AND ANALYTICAL METHODS

SAMPLE MEDIA AND ANALYTICAL METHOD

Chemical Constituents Soil/Sediment Gx::;;:f;::@‘;;ice Soil Vapor Air
BTEX USEPA Method 8020 USEPA Method 8020 -- -
MTBE USEPA Method 8020 USEPA Method 8020 -- -
BTEX and Naphthalene ~ ~ USEPA M;)(;ijffd Method|USEPA Mr;(‘)i_iffd Method}
PAHs USEPA Method 8270 USEPA Method 8270 -- -
Total Phenols USEPA Method 9065 - - -

VOCs - USEPA Method 8260 - -
Chlorinated VOCs - USEPA Method 8260 - -
RCRA Metals USEPA Methods 6010/7471 USEPA Methods 6010/7471 - -
Lead USEPA Method 6010 USEPA Method 6010 - -

Total Cyanide USEPA Method 9012 USEPA Method 9012 - -
Free Cyanide - Method SM4500-CN1 - -
PCBs USEPA Method 8082 USEPA Method 8082 - -

Full NYSDEC TCL Organics

USEPA Methods 8260, 8270 and 8080

Full NYSDEC TAL Metals

USEPA Methods 6010/7471

Iron and Manganese

USEPA Method 6010

Total Organic Carbon (TOC)

USEPA SW-846 Method 9060

USEPA Method 415.1

Vertical Permeability

ASTM Method 5084

Grain Size ASTM Method D422-63 - -- -
Bulk Density ASTM Method D2937-94 - -- -
Specific Gravity ASTM Method D854-92 - - -

Moisture Content

ASTM Method D2216-92

TAL Metals -- USEPA Methods 6010/7471 -- -
Sulfate -- USEPA Method 375.4 -- -
Sulfide -- USEPA Method 376.2 -- -

Phosphorous - USEPA Method 365.2 - -
Nitrate -- USEPA Method 352.2 -- -
Nitrite -- USEPA Method 354.1 -- -

Biological Oxygen Demand (BOD)

USEPA Method 405.1

Methane -- USEPA Method 3810 -- -
Hydrogen - Microseeps Method AM19 - -
Ethylene -- USEPA Method 3810 -- -

Ethane -- USEPA Method 3810 -- -
Chloride -- USEPA Method 325.3 -- -

Ferrous Iron and Manganese

USEPA Method 6010

Alkalinity

USEPA Method 160.1

Total Dissolved Solids (TDS)

USEPA Method 160.2

Note:

--: Not sampled/analyzed.
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information is presented in the Generic Work Plan for the project. On-site and off-site sample

locations are shown on Drawing 2, provided in a map pocket at the end of this section.
2.2 Field Methods/Procedures

Drilling and sampling methods and procedures are presented in this section. Further
detailed descriptions of methodologies and procedures are provided in the Generic Work Plan for

the project entitled, “Remedial Investigation/Feasibility Study Work Plan for the Sag Harbor
former MGP site, Volume II: Generic Work Plan,” dated February 2000.

Surface Soil Sampling

Surface soil samples were collected from a depth of 0-2 inches or 0-6 inches below the
crushed stone cover utilizing a dedicated polyethylene scoop and placed into laboratory provided
glass bottles. All samples were screened utilizing a photoionization detector (PID) for the

presence of volatile organic compounds (VOCs).

Subsurface Soil Sampling

Subsurface soil samples were collected using a direct push (Geoprobe) sampling
technique with a decontaminated probe sampler. The samples were screened for VOC:s, utilizing
a PID or FID; inspected for staining, NAPL, ash, tar and other MGP-residuals; checked for
odors; and logged by a geologist using the Unified Soil Classification system. Boring logs are
included in Appendix C.

Before commencement of probing activities at probe locations, all “down-hole” probing
equipment (i.e., augers, split spoon samplers, probe rods, etc.) was decontaminated using a steam
cleaner pressure washer at a designated decontamination pad. Soil probe samplers were also
decontaminated between uses by a thorough washing with alconox and water, using a brush to

remove particulate matter or surface film, followed by a thorough rinsing with tap water.
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During soil probe installation, a PID was used to monitor VOCs in the breathing zone and
at the probe holes. The PID was calibrated on at least a daily basis, using isobutylene gas at a
concentration of 100 parts per million (ppm) in air. Equipment calibration was documented in

the project field book.

During hollow stem auger boring activities, upwind and downwind air monitoring was

performed in accordance the procedures outlined in Section 2.5.

Upon completion, recovered sample material that was not retained for laboratory analysis
was placed back into the probe hole and each probe hole was either allowed to naturally collapse
into itself or, if located in a potential source area, pressure grouted. All probe holes were restored
at grade with the same material that was originally in place. For example, asphalt areas were
replaced with asphalt, concrete areas were replaced with concrete and grass and soil areas were

restored with grass and soil.

Groundwater Probes

Groundwater probe samples were collected by driving a probe to the designated sample
depth and retracting 4 feet to expose a decontaminated stainless steel screen. Dedicated
polyethylene tubing and a decontaminated stainless steel check valve were inserted into the rod
assembly and manually oscillated to purge approximately three casing volumes from the screen
and rod assembly. The screen, check valve and rods were decontaminated and new tubing was
used between each interval. The purge water was monitored in the field for the following
parameters utilizing a calibrated Horiba U-10 multiple parameter instrument: pH, conductivity,
turbidity, dissolved oxygen, temperature and salinity. Subsequent to stabilization of these
parameters, groundwater samples were collected for laboratory analysis. Additionally, any
evidence of odors, sheens or the presence of free product, were noted. Groundwater samples

were then collected from the tubing/check valve assembly into laboratory supplied glass bottles.
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Upon completion, all probe holes in potential source areas were pressure-grouted to grade
and all other probe holes were allowed to naturally collapse. All probe holes were restored at

grade with the same material that was originally in place as described previously.

Groundwater Monitoring Well Installation

The total number, depth and location of monitoring wells installed as part of this
investigation was determined based on the results of the initial round of groundwater sampling,
the results of the groundwater probe sampling program and the direction of groundwater flow.
As with the groundwater probes completed as part of this investigation, monitoring wells were

installed at three general depth intervals, including:

Shallow Groundwater

Shallow monitoring wells were installed above the peat/silt/clay unit that is described
in Section 3.2 of this report. Screens were set at varying intervals based on the depth
of the peat/silt/clay unit, but did not exceed 12’ below grade surface (bgs).
Groundwater above this peat/silt/clay geologic unit is under water table conditions
and is classified as shallow groundwater for the purpose of this investigation. The
objective of the shallow wells was to collect and analyze representative samples in
order to characterize the quality of the shallow groundwater zone and, secondly, to
obtain water table elevation data needed to determine flow patterns above the
peat/silt/clay unit.

Intermediate Groundwater

Intermediate monitoring wells were installed below the peat/silt/clay unit with the
screens set between 35 and 45 feet bgs. Groundwater located below this peat/silt/clay
geologic unit is under partial confining conditions. For the purpose of this
investigation, intermediate groundwater is considered groundwater that is located
below the peat/silt/clay unit up to a depth of 45 feet bgs. The objective of the
intermediate wells was to collect and analyze representative samples in order to
characterize the quality of the intermediate groundwater zone and, secondly, to obtain
potentiometric head elevations needed to determine flow patterns below the
peat/silt/clay unit.

Deep Groundwater

Deep monitoring well SHMW-02D, the only deep well installed as part of this
investigation, was installed below the peat/silt/clay unit and screened between 65 and
75 feet bgs. For the purpose of this investigation, deep groundwater is considered
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groundwater between 45 and 75 feet bgs. The objective of deep well SHMW-02D
was to obtain and analyze a representative sample in order to characterize the quality
of the deep groundwater zone and, secondly, to obtain potentiometric head elevations
needed to determine the vertical gradient between the shallow, intermediate and deep
groundwater zones.

Figure 2-1 shows the typical construction of a monitoring well cluster installed under

this investigation program.

Before commencement of drilling activities and between well locations, all “down-hole”
drilling equipment (i.e., augers, split spoon samplers, rods, etc.) were decontaminated using a
steam cleaner pressure washer at a designated decontamination pad. Split spoon samplers were
also decontaminated between uses by a thorough washing with alconox and water, using a brush

to remove particulate matter or surface film, followed by a thorough rinsing with tap water.

Monitoring wells were constructed with 2-inch diameter, Schedule 40, 0.020-inch slot
screens and threaded flush joint PVC casing. Well screens were generally 10 feet long, with the
exception that shorter screens were utilized in some shallow wells that were installed in locations
where the peat/silt/clay layer was present to prevent penetration of this geologic unit. All on-site
wells were fitted with flush-mounted locking steel protective casings. Table 2-2 summarizes the
completed well construction details. In addition, the boring logs for these monitoring wells are

included in Appendix C.

A number 1 or 2 graded gravel was set from about 1 foot below the bottom of the
monitoring well sump to a point about 3 feet above the top of the well screen. A slurry composed
of bentonite clay and water was pumped into the annulus via tremie pipe above the gravel pack.
Typically this seal was at least 2 feet thick. For the intermediate and the deep groundwater
monitoring wells, a cement and bentonite mix was pumped via tremie pipe into the annulus from
the top of the bentonite seal to the surface. For the shallow monitoring wells, the gravel was
packed up to only a few feet from the top of the well before bentonite chips were packed to the

ground surface.
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SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

TABLE 2-2

MONITORING WELL CONSTRUCTION SUMMARY

6/3/02

GROUND MEASURING
MONITORING SURFACE POINT CASING
WELL * WELL DEPTH | TOTAL DEPTH| ELEVATION ELEVATION DIAMETER SCREEN DEPTHS ANNULAR FILLS
(feet bgs) (feet bgs) (feet) (feet) ** (inches) (feet bgs) (feet bgs)
INTERVAL DESCRIPTION INTERVAL TYPE MATERIALS
0.00-0.25 Seal Well Pad
MW-01 7.32 7.50 5.09 4.88 2.00 1.50-7.32 Slotted PVC 0.25-0.50 Seal Bentonite
0.50-7.32 Filter Sand Pack
0.00-0.25 Seal Well Pad
MW-02 7.25 7.30 4.48 4.21 2.00 0.50-7.25 Slotted PVC 0.25-0.50 Seal Bentonite
0.50-7.30 Filter Sand Pack
0.00-1.17 Seal Well Pad
MW-03 10.17 12.00 4.59 4.30 2.00 2.17-10.17 Slotted PVC 1.17-2.17 Seal Bentonite
2.17-12.00 Filter Sand Pack
0.00-0.33 Seal Well Pad
MW-04 6.81 6.85 413 3.98 2.00 1.25-6.81 Slotted PVC 0.33-0.66 Seal Bentonite
0.66-6.85 Filter Sand Pack
0.00-0.75 Seal Well Pad
MW-05 7.46 7.50 5.07 4.58 2.00 2.46-7.46 Slotted PVC 0.75-1.00 Seal Bentonite
1.00-7.46 Filter Sand Pack
0.00-0.50 Seal Well Pad
MW-06 7.47 11.00 5.38 5.18 2.00 2.47-7.47 Slotted PVC 0.50-0.75 Seal Bentonite
0.75-7.47 Filter Sand Pack
SHMW-018 *** 8.00 8.00 450 513 2.00 1.00-6.00 Slotted Schedule 000-050 Seal Neat Cement/Bent Chips
40PVC 0.50-8.00 Filter #2 Gravel Sand Pack
0.00-31.00 Backfill Cement Bentonite Grout
SHMW-011 48.00 48.00 4.45 4.12 2.00 35.00-45.00 S'°“jg if/r(‘:ed“'e 31.00-48.00 Filter #2 Gravel Sand Pack
31.00-31.00 Seal Bentonite Slurry
0.00-31.00 Backfill Cement Bentonite Grout
SHMW-021 48.00 48.00 522 463 2.00 35.00-45.00 S'°“jg if/r(‘:ed“'e 31.00-48.00 Filter #2 Gravel Sand Pack
31.00-31.00 Seal Bentonite Slurry
0.00-62.00 Backfill Cement Bentonite Grout
SHMW-02D 80.00 90.00 5.19 4.66 2.00 65.00-75.00 S'°“jg if/r(‘:ed“'e 62.00-80.00 Filter #2 Gravel Sand Pack
62.00-62.00 Seal Bentonite Slurry
SHMW-038 14.00 14.00 523 4.60 2.00 20041200 | Slotted Schedule 1.00-1.50 Seal Bentonite Chips/Neat Gement
40PVC 1.50-14.00 Filter #2 Gravel Sand Pack
0.00-28.00 Backfill Cement Bentonite Grout
SHMW-031 48.00 48.00 527 477 200 35.00-45.00 S'°“jg if/r(‘fd“'e 28.00-32.00 Seal Bentonite Slurry
32.00-48.00 Filter #2 Gravel Sand Pack
SHMW-048 13.00 13.00 558 513 2.00 20041200 | Sotted Schedule 000-1.35 Seal Bentonite Pelets
40PVC 1.35-13.00 Filter #1 Gravel Sand Pack
0.00-33.00 Backfill Cement Bentonite Grout
SHMW-041 47.50 47.50 5.60 5.02 2.00 35.00-45.00 S'°“jg if/r(‘:ed“'e 33.00-47.50 Filter #2 Gravel Sand Pack
33.00-33.00 Seal Bentonite Slurry
SHMW-058 13.00 13.00 6.23 579 2.00 2001200 | Slotted Schedule 000-1.20 Seal Bentonite Pelets
40PVC 1.20-13.00 Filter #1 Gravel Sand Pack
0.00-32.00 Backfill Cement Bentonite
SHMW-051 48.00 48.00 6.14 5.60 2.00 35.00-45.00 S'°“jg if/r(‘:ed“'e 32.00-48.00 Filter #2 Gravel Sand Pack
32.00-32.00 Seal Bentonite
SHMW-06S 8.00 8.00 4.44 416 2.00 2.00-6.00 Slotted Schedule 050-1.00 Seal Bentonite Chips
40PVC 1.00-8.00 Filter #1 Gravel Sand Pack
0.00-28.00 Backfill Cement Bentonite Grout
SHMW-061 48.00 48.00 443 415 200 35.00-45.00 S'°“jg if/r(‘fd“'e 28.00-31.00 Seal Bentonite Slurry
31.00-48.00 Filter #2 Gravel Sand Pack
Perforated 0.00-0.66 Seal Bentonite Pellets
SHMW-07S 12.00 12.00 5.05 4.63 2.00 1001100 [ s oiied0PVC| 0651200 Fiter 41 Grade Sand Pack
0.00-32.33 Backfill Cement Bentonite Grout
SHMW-071 48.00 48.00 5.00 4.72 2.00 35.00-45.00 S'°“jg if/r(‘:ed“'e 32.33-48.00 Filter #2 Grade Sand Pack
32.33-32.33 Seal Bentonite Seal
SHMW-08S 12.00 12.00 526 4.93 2.00 1.00-7.00 Slotted Schedule 000-050 Seal Bentonite Chips
40PVC 0.50-12.00 Filter #1 Gravel Sand Pack
0.00-30.00 Backfill Cement Bentonite Grout
SHMW-081 48.00 48.00 508 485 200 35.00-45.00 S'°“jg if/r(‘fd“'e 30.00-33.00 Seal Bentonite Slurry
33.00-48.00 Filter #2 Gravel Sand Pack
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6/3/02

TABLE 2-2 (continued)
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

MONITORING WELL CONSTRUCTION SUMMARY

GROUND MEASURING
MONITORING SURFACE POINT CASING
WELL * WELL DEPTH | TOTAL DEPTH| ELEVATION ELEVATION DIAMETER SCREEN DEPTHS ANNULAR FILLS
(feet bgs) (feet bgs) (feet) (feet) ** (inches) (feet bgs) (feet bgs)
INTERVAL DESCRIPTION INTERVAL TYPE MATERIALS
0.50-1.50 Seal Bentonite Chi
SHMW-09S 14.00 14.00 436 403 200 2001200 | Slotted Schedule e enionite hips
40 PVC 1.50-14.00 Filter #1 Gravel Sand Pack
0.00-29.00 Backfill Cement Bentonite Grout
SHMW-091 48.00 48.00 441 372 2.00 35.00-45.00 S'”“ig if/hced“'e 29.00-32.00 Seal Bentonite Slurry
32.00-48.00 Filter #2 Gravel Sand Pack
Notes

* Construction details for MW-01 through MW-06 taken from Fluor Daniel GTI report.
** Top of casing elevation
*** Ground and/or casing elevation not valid (ie. Flush mounted well)
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The gravel pack, bentonite seal and cement grout were placed into the annulus in a
manner that ensured complete placement, free of any voids or drill cuttings that may jeopardize
the integrity of the groundwater monitoring well. Soil generated during the installation of
groundwater monitoring wells was placed into new DOT-approved 55-gallon drums for

subsequent off-site disposal by KSE.

The new groundwater monitoring wells were developed after their installation. The
development process consisted of pumping the wells with a submersible or centrifugal pump
while monitoring the flow rate, pH, conductivity, turbidity, dissolved oxygen, temperature,
salinity and depth to water. During the development process, the submersible pump or suction
pipe was rapidly moved up and down in the groundwater column. This surging action loosens up
any fine material adjacent to the gravel pack in the screen zone and permits more water to enter
the well. The development process continued until the turbidity readings were 50 NTUs or less
and stabilization of the measured field parameters was achieved. All development water was
temporarily containerized on-site in frac tanks. After waste characterization, all containerized

liquids were removed from the site for off-site disposal by KSE.

The submersible pump used for the well development was decontaminated with an
alconox wash followed by a rinse with potable water. The suction pipe for the centrifugal pump
was discarded after each use and a new length was used prior to development of the next

monitoring well.

Groundwater Sampling

Subsequent to installation and development, groundwater samples were collected from
the monitoring wells. Prior to sampling, the total depth and depth to water at each well was
measured in order to estimate purge volumes. An oil/water interface probe was used to determine

if any nonaqueous phase liquid (NAPL) was present within each well.

Monitoring wells were sampled using disposable plastic bailers after purging the

equivalent of three to five well volumes of groundwater from each well. Each well was purged
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using a 12-volt submersible pump or peristaltic pump. During purging, groundwater was pumped
through a 4-inch diameter tube or flow cell. The groundwater entered through the bottom of the
flow cell and exited through a tube near the top. The probes from the Horiba-U10 and the
oxidation reduction potential (ORP) meter were placed into the flow cell so that the parameters
for pH, specific conductance, temperature, turbidity, dissolved oxygen, ORP and salinity could
be monitored, and recorded using field instrumentation. Groundwater was carefully poured from

the bailers into laboratory-supplied glass bottles.

After completing sampling activities, the weighted bailer used in sampling the monitoring
well was slowly lowered into the bottom of the well in an effort to determine if DNAPL has
accumulated within the well sump. All purge water was temporarily containerized in DOT-
approved 55-gallon drums and transferred into the on-site frac tanks for subsequent off-site

disposal by KSE.

Soil Vapor Sampling

Using a hand operated slide hammer, each soil vapor sample was collected by driving a
decontaminated stainless steel gas probe approximately 3 to 4 feet bgs. The soil gas probes were
then purged using a vacuum pump. After purging each probe for approximately 5 minutes and
recording the PID measurement, the probe was then capped and allowed to stabilize for
approximately 5 minutes. After the stabilization period, the probe was connected to a laboratory-
supplied Summa canister. Summa canisters are stainless steel vessels that have been cleaned and
certified contaminant-free by the contract laboratory. Each Summa canister was shipped to the
sampling site under a high vacuum (<I m Torr) to ensure that the canister remained free of
contaminants prior to use. After connecting the Summa canister to the soil gas probe, a valve on
the canister was opened and the vacuum slowly drew the sample into the canister over a period
of approximately 10 minutes. After collecting the gas sample, the valve was closed and
disconnected from the soil gas probe. Due to high water table conditions, the planned five

on-site soil vapor samples could not be collected during the field investigation.
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Air Sampling

Air samples were collected in Summa canisters as 8-hour composites under low
barometric pressure conditions. The following atmospheric conditions/parameters were recorded/
measured during sample collection: barometric pressure, temperature, relative humidity and wind
direction and speed. In addition, total particulates were measured, during the collection of

outdoor air samples, using a mini-ram digital dust indicator.

23 Existing Well Inventory and Sampling

At the beginning of the field investigation, an existing groundwater monitoring well
inventory was undertaken to locate existing wells and assess their suitability for sampling. The
well inventory/assessment focused on wells installed in 1995 in support of the Phase I Site

Investigation completed by Fluor Daniel GTI (discussed under Section 1.7).

Table 2-3 provides a summary of information obtained during the survey with regard to
the existence and condition of each monitoring well. Monitoring well locations are shown on
Drawing 2. A total of six wells (MW-01 through MW-06) were located within the Sag Harbor

site.

Each of the existing wells located as part of this effort was measured for depth to water,
total depth and the presence of free product using an oil/water interface probe. Each well was
redeveloped using a centrifugal or submersible pump to remove any accumulated silt and reduce
the turbidity of the water. A turbidity goal of 50 Nephelometric Turbidity Units (NTUs) or less
was utilized. As indicated in Table 2-3, the majority of wells yielded water with a turbidity of
50 NTUs or less during the April sample round.

Each existing well was sampled in March of 2000, and the resultant data was provided on
a priority turnaround basis so the information could be utilized in determining the location of
additional monitoring wells. Additionally, the existing monitoring wells were resampled in April

of 2000 along with the newly installed monitoring wells, with the exception of MW-04, which
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TABLE 2-3
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION
EXISTING MONITORING WELL INVENTORY

6/3/02

DEPTH BELOW SURFACE (feet)

MEASURED DEPTH TO WATER

FINAL TURBIDITY AFTER WELL

MONITORING
WELL DIAMETER Measured (feet) DEVELOPMENT(NTUs) FREE PRODUCT IDENTIFIED REMARKS
IDENTIFICATION]| LOCATION (Inches) March 2000 April 2000 D d March 2000 April 2000 March 2000 April 2000 March 2000 April 2000 March 2000 April 2000
. . Gray with hydrocarbon| Light gray with slight
MW-01 Central portion of site 2 7.34 7.31 7.32 0.44 0.35 185 35 None None odor hydrocarbon odor
MW-02  [Southeastern comer of site 2 727 711 7.25 0.94 0 939 15 Sheen Sheen |Biack with hydrocarbon| - Colorless with
odor hydrocarbon odor
% . . Black with hydrocarbon Colorless with
MW-03 Northwestern portion of site 2 10.2 10.02 10.17 0.46 0.74 >999 0 Sheen None odor hydrocarbon odor
MW-04  [Southwestern corner of site 2 6.83 NA 6.81 0.19 NA 35 NA Slight Sheen NA hngm brown with NA
ydrocarbon odor
. . . Brown with Colorless with slight
MW-05 Northeastern portion of site 2 6.08 6.11 7.46 0.19 0.68 397 0 Sheen Sheen, oil blebs hydrocarbon odor hydrocarbon odor
MW-06  |Northeastern comer of site 2 7.49 75 7.47 0.72 0.91 730 0 Sheen None Darkgray with | Golorless wih st
ydrocarbon odor hydrocarbon odor
Notes:

MW: Monitoring wells installed by Fluor Daniel GTI, 1992.

N/A: Not Applicable.
*: MW-04 not sampled in April 2000 due to flooding of area which completely submerged flush mounted well cover.
--: Information not available.
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could not be sampled at that time due to the well cover being submerged under surface water that
had accumulated in the southwest corner of the site. Purging and sampling procedures for the
existing wells were consistent with the procedures described under Section 2.2. The
groundwater samples were analyzed for benzene, toluene, ethylbenzene and xylene (BTEX),
polycyclic aromatic hydrocarbons (PAHs), total cyanide and Resource Conservation and
Recovery Act (RCRA) metals. At four selected downgradient monitoring wells, an additional

analysis for free cyanide was performed.

The analytical results of the groundwater samples collected from the existing wells are

presented and discussed in Section 4.2.3.

2.4  On-site Field Investigation Program

The activities completed as part of the On-site Field Investigation Program are
summarized in Table 2-4. The on-site sample locations are shown on Drawing 2, presented at

the end of this section.

Surface Soil

A total of 13 surface soil samples were collected on-site. Surface soil samples were
collected at former MGP structures and operations in areas considered to be potential sources of
chemical constituents. Samples were collected from 0 to 2 and 0 to 6 inches below the soil
surface, beneath the crushed stone covering the site, using disposable plastic scoops. The

analytical results of surface soil samples are presented and discussed in Section 4.2.1.

Subsurface Soil

A total of 11 shallow soil probes were advanced on-site using the Geoprobe system.
Boring logs are included in Appendix C. Soil samples were collected continuously. In general,
two samples were selected from each boring for laboratory analysis. In situations where

staining, NAPL, odors and elevated PID readings were encountered, the soil probes were
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TABLE 2-4

SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

SUMMARY OF ON-SITE FIELD INVESTIGATION PROGRAM

6/3/02

ACTIVITY

SAMPLE
MEDIA

QUANTITY

PROPOSED

ACTUAL

ID

DEPTH

SAMPLE ID

ANALYTICAL PARAMETERS

BTEX

PAHs

RCRA
Metals

Total
Cyanide

Free
Cyanide

Total
Phenols

PCBs

Iron &
Manganese

VOCs

Chlorinated
VOCs

Full
TCL/TAL

TOC

BTEX and
Naphthalene

TDS &
Chloride

Geotechnical
Analysis

Surface Soil Samples

Soil

Soil

10

10

SHSS-01, SHSS-03, SHSS-
05, SHSS-07 thru SHSS-13

SHSS-02, SHSS-04, SHSS-
06

6"

o

SHSS-01, SHSS-03, SHSS-
05, SHSS-07 thru SHSS-13

SHSS-02, SHSS-04, SHSS-
06

Soil Probes

Soil Probe Samples

Soil

34

49

SHSB-01

28'

SHSB-01 (0.5-1.5)

SHSB-01 (5-7)

SHSB-01 (26-28)

SHSB-02

54'

SHSB-02 (0.5-1.5)

SHSB-02 (6-7)

SHSB-02 (16-18)

SHSB-02 (52-54)

SHSB-03

36'

SHSB-03 (1-3)

SHSB-03 (10-12)

SHSB-03 (34-36)

SHSB-04

32'

SHSB-04 (.5-.7)

SHSB-04 (4-8)

SHSB-04 (24-26)

SHSB-05

90'

SHSB-05 (.5-.7)

SHSB-05 (4-8)

SHSB-05 (22-24)

SHSB-05 (88-90)

SHMW-02 (adjacent to
SHSB-05)

80'

SHSB-06

52'

SHSB-06 (.5-1.5)

SHSB-06 (6-8)

SHSB-06 (50-52)

SHSB-07

30

SHSB-07 (.5-1)

SHSB-07 (8-10)

SHSB-07 (26-28)

SHSB-08

52

SHSB-08 (2-4)

SHSB-08 (5-7)

SHSB-08 (50-52)

SHSB-09

32

SHSB-09 (1-3)

SHSB-09 (6-8)

SHSB-09 (26-28)

SHSB-10

52

SHSB-10 (2-4)

SHSB-10 (24-26)

SHSB-11

32

SHSB-11 (1.8-3.5)

SHSB-11 (6-8)

SHSB-11 (8-10)

SHSB-11 (30-32)

SHSB-12

36

SHSB-12 (1-3)

SHSB-12 (6-8)

SHSB-12 (34-36)

SHSB-13

36

SHSB-13 (2-4)

SHSB-13 (10-12)

SHSB-13 (18-20)

SHSB-13 (34-36)

SHSB-18

32

SHSB-18 (1-3)

SHSB-18 (6-8)

SHSB-18 (30-32)

SHSB-19

52

SHSB-19 (2-4)

SHSB-19 (5-7)

SHSB-19 (50-52)
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6/3/02

TABLE 2-4 (continued)
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

SUMMARY OF ON-SITE FIELD INVESTIGATION PROGRAM

QUANTITY ANALYTICAL PARAMETERS

SAMPLE RCRA Total Free Total Iron & Chlorinated Full BTEX and TDS & Geotechnical
ACTIVITY MEDIA PROPOSED | ACTUAL ID DEPTH SAMPLE ID BTEX | MTBE | PAHs | Metals | Cyanide | Cyanide | Phenols | PCBs | Manganese | VOCs VOCs TCL/TAL| TOC | Naphthalene Chloride Analysis

Groundwater Probes

Groundwater Probe Samples Groundwater 30 36 SHGP-01 (1-5)

SHGP-01 34
SHGP-01(32-34)

SHGP-02 (1-5)

SHGP-02 6 SHGP-02 (32-34)

SHGP-02 (48-52)

SHGP-02 (58-62)

SHGP-03 (2-6)

SHGP-03 35
SHGP-03 (33-35)

SHGP-04 (0-4)

SHGP-04 3
SHGP-04 (30-32)

SHGP-05 (0-4)

SHGP-05 6 SHGP-05 (30-32)

SHGP-05 (48-50)

SHGP-05 (60-62)

SHGP-06 33 SHGP-06 (.5-4.5)

SHGP-06 (31-33)

SHGP-07 3 SHGP-07 (0-4)

SHGP-07 (30-32)

SHGP-08 32 SHGP-08 (0-4)

SHGP-08 (30-32)

SHGP-09 32 SHGP-09 (0-4)

SHGP-09 (30-32)

SHGP-10 (0-4)

SHGP-10 6 SHGP-10 (30-32)

SHGP-10 (48-52)

SHGP-10 (58-62)

SHGP-11 32 SHGP-11 (0-4)

SHGP-11 (30-32)

SHGP-12 3 SHGP-12 (0-4) - —

SHGP-12 (30-32) = ~

SHGP-13 3 SHGP-13 (0-4)

SHGP-13 (30-32)

SHGP-25 34 SHGP-25 (2-6)

SHGP-25 (32-34)

SHGP-26 3 SHGP-26 (0-4)

SHGP-26 (30-32)
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TABLE 2-4 (continued)
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

SUMMARY OF ON-SITE FIELD INVESTIGATION PROGRAM

6/3/02

QUANTITY ANALYTICAL PARAMETERS
SAMPLE RCRA Total Free Total Iron & Chlorinated Full BTEX and TDS & Geotechnical
ACTIVITY MEDIA PROPOSED | ACTUAL ID DEPTH SAMPLE ID BTEX | MTBE | PAHs | Metals | Cyanide | Cyanide | Phenols | PCBs | Manganese | VOCs VOCs TCL/TAL| TOC | Naphthalene Chloride Analysis
Existing Groundwater Groundwater 6 11 MW-01 (March) | ] -- | ] ] - - - - - - - [ ]
o MW-01 7.50
Monitoring Wells MW-01 (April) ] - ] ] ] - - - - - - -- u
- n - n u - - - - - - - u
MW-02 730 MW-02 (March)
MW-02 (April) u - u n n - - - - - - - n
- n - n u - - - - - - - u
MW-03 12.00 MW-03 (March)
MW-03 (April) u - u n n - - - - - - - ™
MW-04 6.85 MW-04 (March) ] - ] ] - - - - - - - ]
- n - n u - - - - - - - u
MW-05 750 MW-05 (March)
MW-05 (April) u - u n n - - - - - - - ™
- n - n u - - - - - - - u
MW-06 11.00 MW-06 (March)
MW-06 (April) u - u n n - - - - - - - n
Newly Constructed Groundwater|  Groundwater 4 4
Monitor 8.00 SHMW-01 S ] - ] ] ] - - ] - - - - ]
onitoring Wells
SHMW-01
48.00 SHMW-01 I n - u ] ] - - | - - - - ™ ™
48.00 SHMW-02 I [ ] - [ ] [ ] ] - - ] - - - - ™
SHMW-02
90.00 SHMW-02 D n - u ] ] - - | - - - - ™ ™
Ambient Air Sampling Air 2 2
SHAA-01 NA SHAA-01 - - - - - - - - - [
SHAA-02 NA SHAA-02 - - - - - - - - - u
Soil Vapor Samples * Soil Vapor/G: 5 0 _
oil Vapor Samples oil Vapor/Gas SHSV-01 Up to 3-4 SHSV-01 3 3 N N N 3 N N 3 3
feet
SHSV-02 Up to 3-4 SHSV-02 - - - - - - - - - -
feet
SHSV-03 Upto3-4 SHSV-03 - - - - - - - - - -
feet
SHSV-04 Up to 3-4 SHSV-04 - - - - - - - - - -
feet
SHSV-05 Upto3-4 SHSV-05 - - - - - - - - - -
feet

Notes:
W: Analyzed
--: Not Analyzed

*: Soil Vapor samples could not be collected due to insufficient vadose zone.
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advanced beyond the planned depth and additional samples were selected for chemical analysis

in an effort to define the vertical extent of these conditions.

A total of four deep soil probes were also advanced on-site using the Geoprobe system.
These borings were completed to a depth of approximately 52 feet bgs. Soil samples were
collected continuously. In general, two or three samples were selected from each boring for
laboratory analysis. These samples typically included one saturated sample, one unsaturated
sample and one sample from the bottom of the boring. In areas where deep borings were
advanced beyond the planned depth, due to the presence of staining, NAPL, etc., additional soil
samples were selected for chemical analysis in an effort to define the vertical extent of these

conditions.

The determination of the sample collection depths were dependent on the field
observations of the collected soil sample. Consistent with the approved Work Plan, if soil
staining, an apparent naphthalene/hydrocarbon-like odors or elevated PID readings were
observed, the boring was advanced until 10 feet of visibly “clean” soil was encountered and low
PID readings were noted before the final soil sample was collected. The analytical results of soil
samples collected from soil probes advanced on-site are presented and discussed in

Section 4.2.2.

Groundwater Probes

A total of 15 groundwater probes were advanced on-site in order to define groundwater
conditions vertically and horizontally, and assist in the placement of permanent groundwater
monitoring wells. The number of probes, the targeted sampling depths and the location of each
probe was determined based on the location of former MGP structures and the anticipated
direction of groundwater flow determined during previous studies. Generally, probes were
advanced to a maximum depth of approximately 35 feet below grade and sampled at the
following approximate intervals: 2 to 6 feet (shallow groundwater zone) and 30 to 34 feet
(intermediate groundwater zone). One groundwater probe was also sampled at approximately 50

and 62 feet bgs, and two groundwater probes were sampled at approximately 52 and 62 feet bgs.
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The analytical results of groundwater probe samples collected on-site are presented and

discussed in Section 4.2.3.

Groundwater Monitoring Wells

A total of four new monitoring wells were installed in two well clusters on-site.
Monitoring well cluster SHMW-01(S,I), consisting of two wells, was installed on the
northwestern portion of the site. Monitoring well cluster SHMW-02(1,D), also consisting of two
wells, was installed in the area of the former Separating (Tar) Tank. Monitoring wells were
installed by the hollow stem auger method. The number of wells and the depth and location of
each well was determined based on the results of the initial round of groundwater sampling
conducted at existing wells, completed groundwater probe results, and the anticipated direction

of groundwater flow determined during previous studies.

At the SHMW-01 cluster, split spoon soil samples were collected continuously from or
near the surface of the soil (beneath the crushed stone) to a depth of 38 feet at the intermediate
well in order to characterize the subsurface deposits and hydrogeologic conditions at the site.
Due to the fact that a soil boring was located in close proximity to the SHMW-02 cluster, split
spoon samples were only collected from a depth of approximately 35 to 46 feet bgs at the
intermediate well, and from a depth of 50 feet to the terminal depth (approximately 90 feet bgs)
of the deep well. Geotechnical samples were also collected during the soil boring and drilling
activities associated with the installation of both of the monitoring well clusters. Samples
selected for geotechnical analysis were collected from 0.5 to 1.5 feet bgs and 36 to 38 feet bgs at
SHMW-01I, and from 1.0 to 3.0 feet bgs, 35 to 37 feet bgs, 40 to 42 feet bgs, 44 to 46 feet bgs,
65 to 67 feet bgs, 69 to 71 feet bgs and 73 to 75 feet bgs at SHMW-02D. These samples were
analyzed for total organic carbon, grain size, bulk density, specific gravity and moisture content.
The analytical results of groundwater samples collected on-site are presented and discussed in

Section 4.2.3.
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One indoor air sample and one outdoor ambient air sample was collected on the Sag
Harbor site. The indoor air sample was collected from within the compressor station building at
the northeast corner of the site to identify potential health risks to workers. The outdoor air
sample was collected at a location near the center of the site. The analytical results of the air

samples are presented and discussed in Section 4.2.4.

2.5  Perimeter and Location-Specific Air Monitoring

During the completion of on-site field activities, perimeter air monitoring was conducted
at the site boundary. A photoionization detector (PID) and a dust monitoring instrument were
used to detect any potential off-site migration of volatile organic compounds (VOCs) or dust
emanating from the on-site field operations. Readings were taken at established air monitoring
stations located at approximately 100-foot intervals around the site perimeter and recorded in a

project field book.

During field activities that utilized the hollow stem auger drilling method and other
intrusive activities, calibrated air monitoring instruments were also employed to monitor for
potential releases of VOCs and/or dust related to these operations. Upwind and downwind air
monitoring stations were established at each intrusive field activity. Each monitoring station
contained a data logging PID and a data logging dust meter. In addition, a PID was used to
monitor the air quality within the worker’s breathing zone and to quantitatively measure any

VOCs emanating from the borehole or drill cuttings.

A weather station which recorded wind direction, wind speed, temperature, humidity and
precipitation was maintained throughout the duration of the field program. The recorded weather
data assisted in determining the proper location of air monitoring stations relative to the activity
being monitored. This information would also be critical in the event a report of a suspected

release emanating from the site had to be substantiated.
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All air monitoring instruments were calibrated on a daily basis prior to the start of field
work. The calibration records have been retained in the project files. All data from the stationary
air monitoring stations were electronically downloaded to the on-site computer at the conclusion

of the day’s work. This information is also available in the project files.

2.6 Off-site Field Investigation Program

The off-site investigation was completed to delineate and assess the presence of chemical
constituents that may have migrated off the site. The investigation activities that were completed
as part of the Off-site Field Investigation Program are summarized in Table 2-5. Off-site sample

locations are shown on Drawing 2, presented at the end of this section.

Subsurface Soil

Four soil probes were advanced off-site in order to determine if migration of chemical
constituents has occurred off-site. The probes were advanced on adjacent properties located off
the northwest, northeast, southwest, and southeast corners of the site. Soil samples were
collected continuously. Boring logs are included in Appendix C. The analytical results of

subsurface soil samples are presented and discussed in Section 4.3.1.

Groundwater Probes

A total of 15 groundwater probes were advanced off-site. The approved work plan called
for the installation of 11 off-site groundwater probes with four north of the site, three northwest
of the site, two west and two south of the site. However, based on preliminary groundwater data
obtained from these 11 probes, it was determined that additional off-site probes were needed to
further define off-site migration of site constituents. These additional 4 groundwater probes
included: SHGP-27, placed southwest of the site; SHGP-28, placed west of the site; and
SHGP 29 and SHGP-30, placed north of the site.
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SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

TABLE 2-5

SUMMARY OF OFF-SITE FIELD INVESTIGATION PROGRAM

QUANTITY ANALYTICAL PARAMETERS
SAMPLE RCRA Total Free Total Iron & Chlorinated Full BTEX and TDS & Geotechnical
ACTIVITY MEDIA PROPOSED | ACTUAL D DEPTH SAMPLE ID BTEX | MTBE | PAHs | Metals | Cyanide | Cyanide | Phenols | pCBs | Manganese | vOCs VOCs TCL/TAL| TOC | Naphthalene Chloride Analysis
Soil Probes -- 4
Soil Probe S i - - -
oil Probe Samples Soil 8 9 SHSB-14 5 SHSB-14 (5-7) [ ] n ] n - n - - - - - _ ~ - _
SHSB-14 (48-52) ] - ] n n - | - - - - - - - - -
SHSB-15 (5-7) u - L ] L - [] - - - - - - - - -
SHSB-15 5 SHSB-15 (16-18) [] - u [] [ n [] - = _ N N N _ - .
SHSB-15 (26-28) [] - u [] [ n [] - = _ N N N _ - .
SHSB-15 (48-50) [] _ u [] [ B [ -- - N N N N - : .
SHSB.16 5 SHSB-16 (6-8) ] - u ] u - "] - - - - - - B - -
SHSB-16 (50-52) [ - u u u - ™ - - - - - - B - -
SHSB-17 32 SHSB-17 (14-16) u - n n | - u - - - - - - - - -
Groundwater Probes - 11 15
G d Probe S 1 - K
roundwater Probe Samples Groundwater 22 33 SHGP-14 35 SHGP-14 (3-7) u - ] - - - - - - - - - - - - -
SHGP-14 (33-35) | - ] - - - - - - - - - - - - -
SHGP-15 (3-7) u - u - - - - - - - - - - B _ _
SHGP-15 35 SHGP-15 (26-28) ] - n - - - - - - - - - - - - -
SHGP-15 (33-35) | - ] - - - - - - - - - - - - -
SHGP-16 (3-7) u - u - - - - - - - - - - B _ _
SHGP-16 35 SHGP-16 (26-28) ] - n - - - - - - - - - - - - -
SHGP-16 (33-35) | - ] - - - - - - - - - - - - -
SHGP-17 35 SHGP-17 (3-7) [ - n - - . - - - . . B . . . .
SHGP-17 (33-35) | - ] - - - - - - - - - - - - -
SHGP-18 19 SHGP-18 (3-7) [ - n - - . - - - . . B . . . .
SHGP-18 (30-32) | - ] - - - - - - - - - - - - -
SHGP-19 35 SHGP-19 (3-7) [ - n - - . - - - . . B . . . .
SHGP-19 (33-35) | - ] - - - - - - - - - - - - -
SHGP20 3 SHGP-20 (2-6) [ - n - - . - - - . . B . . . .
SHGP-20 (33-35) | - ] - - - - - - - - - - - - -
SHGP21 3 SHGP-21 (2-6) [ - n - - . - - - . . B . . . .
SHGP-21 (31-33) | - ] - - - - - - - - - - - - -
SHGP22 » SHGP-22 (1-5) [ - n - - . - - - . . B . . . .
SHGP-22 (30-32) | - ] - - - - - - - - - - - - -
SHGP23 9 SHGP-23 (2-6) - - u - - - - - - - n - - - - -
SHGP-23 (32-34) -- - ] - - - - - - - | - - - - -
SHGP24 3 SHGP-24 (1-5) u - n - - . - - - . - N . . . .
SHGP-24 (33-35) - - ] - - - - B - - ] - - B B -
SHGP27 19 SHGP-27 (0-4) [ - n - - . - - - . B . . . .
SHGP-27 (30-32) ] - ] - - - - - - - - - - - - -
SHGP28 18 SHGP-28 (4-8) [ - n - - . - - - . . B . . . .
SHGP-28 (34-38) ] - ] - - - - - - - - - - - - -
SHGP29 34 SHGP-29 (7-11) u - u - - - - - - - - - - _ B _
SHGP-29 (30-34) ] - ] - - - - - - - - - - - - -
SHGP-30 (0-4) u - u - - - - - - - - - - _ _ _
SHGP-30 50 SHGP-30 (30-34) ] - n - - - - - - - - - - - - -
SHGP-30 (46-50) ] - ] - - - - - - - - - - - - -
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TABLE 2-5 (continued)
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

SUMMARY OF OFF-SITE FIELD INVESTIGATION PROGRAM

QUANTITY ANALYTICAL PARAMETERS
SAMPLE RCRA Total Free Total Iron & Chlorinated Full BTEX and TDS & Geotechnical
ACTIVITY MEDIA PROPOSED | ACTUAL ID DEPTH SAMPLE ID BTEX | MTBE | PAHs | Metals | Cyanide | Cyanide | Phenols | PCBs | Manganese | VOCs VOCs TCL/TAL TOC Naphthalene Chloride Analysis
Newly Constructed Groundwater| Groundwater 12 14 SHMW-03 14.00 SHMW-03 S | | - u u | ] [ ] . - - - - - - - ] -
Monitoring Wells i 48.00 SHMW-03 | u -~ n u n n — - - - - - - - m —
- | | - [ ] | | [ ] | | - - - - - - - - [ ] -
CHMW-04 13.00 SHMW-04 S
47.50 SHMW-04 [ n = n = n " ~ ~ - - - - - - = n
- | | - [ ] | | [ ] | | - - - - - - - - [ ] -
CHMW-0S 13.00 SHMW-05 S
48.00 SHMW-05 1 " ~ u " " " ~ _ _ ~ ~ - ~ — " ~
- | | - [ ] | | [ ] | | - - - - - - - - [ ] -
CHMW-06 8.00 SHMW-06 S
48.00 SHMW-06 1 " ~ " " " " ~ ~ _ ~ ~ ~ ~ _ " ~
- | | - [ ] | | [ ] | | - - - - - - - - [ ] -
MW7 12.00 SHMW-07 S
48.00 SHMW-07 1 " ~ " " " u ~ ~ ~ ~ ~ ~ ~ — " ~
- | | - [ ] | | [ ] | | - - - - - - - - [ ] -
. 12.00 SHMW-08 S
48.00 SHMW-08 1 u ~ u u " " ~ ~ ~ ~ ~ ~ - _ u ~
- | | - [ ] | | [ ] | | - - - - - - - - [ ] -
SHMW-00 12.00 SHMW-09 S
48.00 SHMW-093 1 " ~ n n = " ~ ~ - - = = = - = »
Soil Vapor Samples Soil Vapor/G 3 3 -
oil Vapor Samples oil Vapor/Gas SHSV-06 Up to 3-4 SHSV-06 ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ . __ ~
feet
SHSV-07 Up to 3-4 SHSV-07 - - - - - - - - - - - - - " - -
feet
SHSV-08 Up to 3-4 SHSV-08 - - - - - - - - - - - - - n - -
feet
SHSV-09 Up to 3-4 SHSV-09 - - - - - - - - - - - - - " - -
feet
SHSV-10 Up to 3-4 SHSV-10 - - - - - - - - - - - - - n - -
feet
SHSV-11 Up to 3-4 SHSV-11 - - - - - - - - - - - - - n - -
feet
SHSV-12 Up to 3-4 SHSV-12 - - - - - - - - - - - - - " - -
feet
SHSV-13 Up to 3-4 SHSV-13 - - - - - - - - - - - - - " - -
feet
SHSV-14 Up to 3-4 SHSV-14 - - - - - - - - - - - - - " - -
feet
SHSV-15 Up to 3-4 SHSV-15 - - - - - - - - - - - - - " - -
feet
SHSV-16 Up to 3-4 SHSV-16 - - - - - - - - - - - - - " - -
feet
SHSV-17 Up to 3-4 SHSV-17 - - - - - - - - - - - - - " - -
feet
SHSV-18 Up to 3-4 SHSV-18 - - - - - - - - - - - - - " - -
feet

Notes:
W: Analyzed
--: Not analyzed
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In general, depending upon topography, drilling conditions and the depth to the water
table, the probes were advanced to target the depths just below groundwater interface (shallow
groundwater zone) and approximately 30 feet below the interface (intermediate groundwater
zone). Two probes were also sampled at slightly shallower depths of 26 to 28 feet bgs.
Additionally, one sample at SHGP-30 was collected at 46 to 50 feet bgs. A total of 33 samples
were selected for analysis. The analytical results of off-site groundwater probe samples are

presented and discussed in Section 4.3.2.

Groundwater Monitoring Wells

In order to characterize off-site groundwater, a total of 14 monitoring wells were installed
at seven locations. Each of the seven off-site monitoring well clusters consisted of a shallow and
an intermediate well. Although the work plan only called for six well clusters, an additional
cluster (SHMW-09S,1) was added to the west of the site, within the Harbor Close Condominium
Parking lot. The construction of the off-site groundwater monitoring wells was consistent with
the procedures and practices for the on-site monitoring wells, as described in Section 2.2. All of
the groundwater monitoring wells were completed at grade with flush-mounted locking manhole

covers.

The depth of wells depended upon topography, depth to the water table, and on the
presence of low permeability materials at depth. Shallow wells are between 7 and 12 feet bgs in
total depth and intermediate wells are approximately 45 feet bgs in total depth. Well depths and
construction details for all off-site wells are summarized in Table 2-2. Boring logs for the

monitoring wells are included in Appendix C.
Soil cuttings generated during the installation of off-site groundwater monitoring wells,

regardless of any visual evidence, odors or elevated PID measurements indicative of the presence

of chemical constituents, was stored in on-site roll-off containers.
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Upon completion, all wells were developed in accordance with the procedures described
in Section 2.2. All development water was containerized and transported back to the site and

pumped into the on-site frac tanks for subsequent off-site disposal by KSE.

Groundwater samples were collected from the 14 newly installed monitoring wells in
April 2000. Groundwater sampling procedures were consistent with Section 2.2. The analytical

results of the groundwater samples are presented and discussed in Section 4.3.

Soil Vapor

A total of 13 soil vapor samples were collected to the southwest, west, northwest, north
and northeast of the site. The analytical results of the soil vapor samples are presented and

discussed in Section 4.3.3.

2.7 Water Level Measurements

Water level measurements were recorded at each of the on-site existing groundwater
monitoring wells sampled during the initial March 17, 2000, groundwater sampling round and
the April 19 and 20, 2000, sample round. Additionally, in order to generate groundwater contour
maps and determine groundwater flow directions, depth to water measurements were collected
on December 18, 2000 and April 23, 2001, at all existing and newly installed monitoring wells as
well as the surface water gauging station setup on Sag Harbor Cove. Water level data is
summarized in Table 2-6. Measurements were taken at a notch in the inner casing or from a
point on the northernmost side of the inner casing of each monitoring well. Water level
measurements were recorded at surveyed measuring points using a Solinst TM water level

indicator to an accuracy of 0.01 foot.
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TABLE 2-6

SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION
GROUNDWATER AND SURFACE WATER MEASUREMENTS AND CALCULATED ELEVATIONS

DATE OF MEASURING POINT
MONITORING WELL ID MEASUREMENT ELEVATION (feet above msl) DEPTH TO WATER (feet)] WATER ELEVATION (feet above msl)
MW-01 4/25/2000 4.88 1.22 3.66
MW-01 4/26/2000 4.88 1.09 3.79
MW-01 4/26/2000 4.88 1.13 3.75
MW-01 4/26/2000 4.88 1.16 3.72
MW-01 4/26/2000 4.88 1.12 3.76
MW-01 12/18/2000 4.88 0.96 3.92
MW-01 4/23/2001 4.88 1.23 3.65
MW-01 4/23/2001 4.88 1.1 3.77
MW-02 12/18/2000 4.21 0.21 4.00
MW-02 4/23/2001 4.21 0.38 3.83
MW-02 4/23/2001 4.21 0.35 3.86
MW-03 12/18/2000 4.30 1.47 2.83
MW-03 4/23/2001 4.30 1.60 2.70
MW-03 4/23/2001 4.30 1.58 272
MW-04 12/18/2000 3.98 0.06 3.92
MW-04 4/23/2001 3.98 0.52 3.46
MW-04 4/23/2001 3.98 0.46 3.52
MW-05 12/18/2000 4.58 0.92 3.66
MW-05 4/23/2001 4.58 1.45 3.13
MW-05 4/23/2001 4.58 1.40 3.18
MW-06 12/18/2000 5.18 1.00 4.18
MW-06 4/23/2001 5.18 1.33 3.85
MW-06 4/23/2001 5.18 1.62 3.56
SHMW-01I 12/18/2000 4.13 3.34 0.79
SHMW-011 4/23/2001 4.13 1.74 2.39
SHMW-01I 4/23/2001 4.13 2.50 1.63
SHMW-01S 12/18/2000 4.09 0.87 3.22
SHMW-01S 4/23/2001 4.09 1.15 2.94
SHMW-01S 4/23/2001 4.09 1.07 3.02
SHMW-02D 4/25/2000 4.66 1.84 2.82
SHMW-02D 4/26/2000 4.66 0.99 3.67
SHMW-02D 4/26/2000 4.66 1.39 3.27
SHMW-02D 4/26/2000 4.66 1.75 291
SHMW-02D 4/26/2000 4.66 1.45 3.21
SHMW-02D 12/18/2000 4.66 3.62 1.04
SHMW-02D 4/23/2001 4.66 1.79 2.87
SHMW-02D 4/23/2001 4.66 2.57 2.09
SHMW-02I 12/18/2000 4.63 3.55 1.08
SHMW-02I 4/23/2001 4.63 2.15 2.48
SHMW-02I 4/23/2001 4.63 2.85 1.78
SHMW-03I 12/18/2000 4.87 4.18 0.69
SHMW-03I 4/23/2001 4.87 2.81 2.06
SHMW-03I 4/23/2001 4.87 3.68 1.19
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TABLE 2-6 (continued)
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION
GROUNDWATER AND SURFACE WATER MEASUREMENTS AND CALCULATED ELEVATIONS

MONITORING WELL ID MEE$JI§EOAAFENT ELE@E’?I%L&R(L’:; :g\’/\‘e-rmsl) DEPTH TO WATER (feet)] WATER ELEVATION (feet above msl)
SHMW-03S 12/18/2000 4.80 3.70 1.10
SHMW-03S 4/23/2001 4.80 3.55 1.25
SHMW-03S 4/23/2001 4.80 3.60 1.20
SHMW-041 4/25/2000 5.13 2.25 2.88
SHMW-04I 4/26/2000 5.13 1.31 3.82
SHMW-041 4/26/2000 5.13 1.73 3.40
SHMW-04I 4/26/2000 5.13 217 2.96
SHMW-041 4/26/2000 5.13 1.85 3.28
SHMW-041 12/18/2000 5.13 3.70 1.43
SHMW-041 4/23/2001 5.13 2.85 2.28
SHMW-04I 4/23/2001 5.13 3.39 1.74
SHMW-04S 4/25/2000 527 3.66 1.61
SHMW-04S 4/26/2000 5.27 3.45 1.82
SHMW-04S 4/26/2000 5.27 3.41 1.86
SHMW-04S 4/26/2000 5.27 3.47 1.80
SHMW-04S 4/26/2000 5.27 3.49 1.78
SHMW-04S 12/18/2000 5.27 4.51 0.76
SHMW-04S 4/23/2001 527 3.41 1.86
SHMW-04S 4/23/2001 5.27 3.45 1.82
SHMW-05I 12/18/2000 5.60 4.58 1.02
SHMW-05I 4/23/2001 5.60 3.47 2.13
SHMW-05I 4/23/2001 5.60 3.98 1.62
SHMW-05S 12/18/2000 5.79 3.82 1.97
SHMW-05S 4/23/2001 5.79 3.84 1.95
SHMW-05S 4/23/2001 5.79 3.85 1.94
SHMW-061 12/18/2000 4.15 2.98 1.17
SHMW-061 4/23/2001 4.15 1.65 2.50
SHMW-061 4/23/2001 4.15 2.24 1.91
SHMW-06S 12/18/2000 4.16 0.61 3.55
SHMW-06S 4/23/2001 4.16 0.83 3.33
SHMW-06S 4/23/2001 4.16 0.73 3.43
SHMW-071 4/25/2000 4.72 1.83 2.89
SHMW-071 4/26/2000 4.72 1.19 3.53
SHMW-071 4/26/2000 4.72 1.44 3.28
SHMW-071 4/26/2000 4.72 1.75 297
SHMW-071 4/26/2000 4.72 1.56 3.16
SHMW-071 12/18/2000 4.72 3.30 1.42
SHMW-071 4/23/2001 4.72 2.02 2.70
SHMW-071 4/23/2001 4.72 257 2.15
SHMW-07S 4/25/2000 4.63 0.69 3.94
SHMW-07S 4/26/2000 4.63 0.55 4.08
SHMW-07S 4/26/2000 4.63 0.56 4.07
SHMW-07S 4/26/2000 4.63 0.61 4.02
SHMW-07S 4/26/2000 4.63 0.60 4.03
SHMW-07S 12/18/2000 4.63 0.93 3.70
SHMW-07S 4/23/2001 4.63 0.96 3.67
SHMW-07S 4/23/2001 4.63 0.90 3.73
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TABLE 2-6 (continued)
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION
GROUNDWATER AND SURFACE WATER MEASUREMENTS AND CALCULATED ELEVATIONS

MONITORING WELL ID MEE$JI§EOAAFENT ELE@E’?I%L&R(L’:; :tg)l\’/\‘e-rmsl) DEPTH TO WATER (feet)] WATER ELEVATION (feet above msl)

SHMW-08I 4/23/2001 4.15 2.07 2.08
SHMW-08I 4/23/2001 4.15 273 1.42
SHMW-08S 12/18/2000 4.93 0.73 4.20
SHMW-08S 4/23/2001 4.93 1.1 3.82
SHMW-08S 4/23/2001 4.93 0.96 3.97
SHMW-09I 4/25/2000 3.72 1.46 2.26
SHMW-09I 4/26/2000 3.72 0.91 2.81
SHMW-09I 4/26/2000 3.72 1.09 2.63
SHMW-09I 4/26/2000 3.72 1.39 2.33
SHMW-09I 4/26/2000 3.72 1.26 2.46
SHMW-09I 12/18/2000 3.72 2.56 1.16
SHMW-09I 4/23/2001 3.72 1.77 1.95
SHMW-09I 4/23/2001 3.72 2.18 1.54
SHMW-09S 4/25/2000 4.03 1.52 2.51
SHMW-09S 4/26/2000 4.03 1.20 2.83
SHMW-09S 4/26/2000 4.03 1.29 2.74
SHMW-09S 4/26/2000 4.03 1.46 257
SHMW-09S 4/26/2000 4.03 1.39 2.64
SHMW-09S 12/18/2000 4.03 1.82 2.21
SHMW-09S 4/23/2001 4.03 1.75 2.28
SHMW-09S 4/23/2001 4.03 1.89 2.14

SHTG-01 4/25/2000 9.52 10.20 - 0.68

SHTG-01 4/26/2000 9.52 8.04 1.48

SHTG-01 4/26/2000 9.52 9.27 0.25

SHTG-01 4/26/2000 9.52 10.17 - 065

SHTG-01 4/26/2000 9.52 9.21 0.31

SHTG-01 12/18/2000 9.52 12.30 - 278

SHTG-01 4/23/2001 9.52 8.48 1.04

SHTG-01 4/23/2001 9.52 10.45 - 093
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2.8 Cut and Plug Interim Remedial Measures

As previously stated in Section 1.8, a “cut and plug” IRM Program was previously
undertaken at the Sag Harbor former MGP site. The objective of the Cut and Plug IRM Program
was to locate underground piping associated with historic MGP operations so that each pipe
could be cut, drained of any fluids and plugged in order to limit the potential for any off-site
migration of MGP-related constituents. The Cut and Plug IRM Program was undertaken at the
Sag Harbor former MGP site between January 4 and January 8, 1999. Figure 1-11 shows the

location of each completed excavation.

Historical site drawings were reviewed and candidate piping that offered potential to
traverse the site boundaries was identified. In accordance with the work plan, all candidate
piping that could be located that was four inches in diameter or larger, and offered potential to
traverse the site boundaries, was terminated. Based on a review of site drawings, the following
candidate piping was targeted: abandoned 4-inch clay sewer pipe on the central-northern portion
of the site; abandoned 4-inch gas pipe on the northwestern portion of the site; and an abandoned
4-inch gas pipe on the southeastern portion of the site. The abandoned 4-inch clay sewer pipe on
the central northern portion of the site and the abandoned 4-inch gas pipe in the southeastern
portion of the site were located and capped with concrete. The targeted 4-inch gas pipe on the
northwestern portion of the site was not confirmed to exist (an approximate 3’ wide by 51° long

excavation was conducted along the northwestern boundary of the site).

Trenches were excavated using a backhoe and, in some instances, excavation was
conducted manually by hand, by Foster Wheeler, Inc. Pipes exposed within excavations were
cut, drained of any liquid contents and plugged with concrete by Coastal Environmental
Technologies (Coastal), a subcontractor to Foster Wheeler, Inc. Coastal contained all liquid
contents drained from piping and transported the material for proper off-site disposal. After
completing this operation, excavations were backfilled with native soil as well as non-native
clean fill. However, pipes suspected of containing gas were not immediately cut and plugged.
Instead, they were marked for tapping by KSE and these excavations were temporarily left open.

Open excavations were secured using temporary construction fences.
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During the IRM, a total of four soil samples were obtained from the trenches for analysis
of BTEX compounds, PAHs, RCRA metals and total cyanide. Samples selected for analysis
were collected from excavations where visible staining or MGP residuals were noted. The first
sample (SHCP-1) was collected from Excavation 1, which was targeted to locate the abandoned
underground 4-inch clay sewer pipe on the central northern portion of the site. This sample was
selected from the middle of the trench at a depth of 3.5 feet and exhibited staining and a
hydrocarbon odor. The second soil sample (SHCP-2) was collected from Excavation 3, which
was targeted to locate the abandoned 4-inch gas pipe on the northwestern portion of the site. This
sample was collected from the middle of the trench and also exhibited staining and a petroleum
odor. The third and fourth samples (SHCP-3 and SHCP-4) were collected from Excavation 4,
which was targeted to locate the abandoned underground 4-inch gas pipe on the southeastern
portion of the site. Sample SHCP-3 was collected at a depth of 3.5 feet in the middle of the
trench and exhibited a slight petroleum odor. Sample SHCP-4 was collected at a depth of 3 feet,
approximately 2 feet west of the entrance gate. This additional sample was selected because this
area was darker in color and closer to the property line. Analytical results for these samples are

presented in Appendix B.

2.9 Surveying and Mapping

All existing and new monitoring well locations, soil borings, casing elevations and
groundwater probes were surveyed by a licensed surveyor and located on a base map. Top of
casing measurements for well locations were utilized in determining water table elevations.
Surveyed locations for completed sample points are shown on Drawing 2, presented in the map

pocket at the end of this section.
2.10 Tidal Survey
A tidal survey was performed at the Sag Harbor site between April 25, 2000 and

April 27, 2000. Four shallow wells (MW-01, SHMW-04S, SHMW-07S and SHMW-09S), three
intermediate wells (SHMW-041, SHMW-071 and SHMW-091), and one deep well (SHMW-02D)
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were selected for water level monitoring during the 48-hour long tidal survey. In addition, a
surface water gauging station was setup on Sag Harbor Cover in order to record tidal fluctuations
over the survey period. The tidal survey was conducted in order to identify if tidal influences
affect groundwater at the site. Additionally, data collected from the intermediate and deep wells
was used to examine generalized tidal response of intermediate and deep groundwater zones at

the site.

MiniTROLL™ pressure transducer/data loggers were deployed in each of the selected
wells and gauging station to depths of between approximately 4 and 7 feet below the top of
casing. When the transducers were installed, data loggers were set to convert the pressure head
of the water column above each transducer to elevation head, or height of the water column
above each MiniTROLL™. All transducers were recording data by April 25, 2000 at 14:15 hours
and continued to record until April 27, 2000, 14:15 hours.

Three complete tidal cycles were monitored during the survey period. A complete tidal
cycle is interpreted as the interval between one high tide and the next high tide. Because the
transducers and dataloggers record elevation heads in all wells simultaneously, instantaneous
data is obtained for all survey stations. Data gathered during the tidal survey is presented and

discussed in the Section 3.3.1.

2.11 Laboratory Analysis and Data Management

The data collected as part of and in support of the field investigations for the site and

surrounding areas was managed using the GIS/Key Data Management System.
GIS/Key was utilized for the management of both geological and chemical data. Boring
logs and monitoring well construction logs were entered into GIS/Key in order to establish a

geological database and produce geologic cross sections across the site.

The analytical data was transmitted by the laboratory, Mitkem Corporation, in both hard
copy and electronic disk deliverable (EDD) format. The EDD was submitted in a database file
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(dbf) format for direct import into GIS/Key. Once the data was imported into GIS/Key, reports
were generated and checked against the hard copy data packages to ensure data integrity and

completeness.

2.12 Data Validation/Data Usability

All analytical data packages submitted by both laboratories, Mitkem Corporation Inc.,
and Air Toxics Ltd, were validated in accordance with New York State Environmental
Conservation (NYSDEC) 10/95 Analytical Services Protocol (ASP) Quality Assurance/Quality
Control (QA/QC) requirements. Data validation was performed by D&B’s QA/QC officer, who
meets the qualifications required by the New York State Department of Environmental

Conservation to perform data validation.

The data packages were reviewed for transcription errors as well as compliance with

analytical methods and QA/QC requirements.

2.12.1 Sample Collection and Analysis

The field program consisted of collecting samples from various environmental media
including surface soil, subsurface soil, Geoprobe groundwater, monitoring well groundwater,
ambient air, and soil vapor. Sample collection was performed in accordance with the procedures
set forth in the Work Plan for the Sag Harbor former MGP site dated February, 2000. The water
and soil samples were analyzed by Mitkem, a subcontractor to D&B, in accordance with the
USEPA SW-846 methods stipulated in the Work Plan as well as NYSDEC ASP QA/QC
requirements. The ambient air and soil vapor samples were analyzed by Air Toxics Ltd, a
subcontractor to D&B, in accordance with a modified EPA Method TO-14 in order to include
naphthalene in the compound list. Mitkem and Air Toxics are New York State Department of
Health (NYSDOH) Environmental Laboratory Approval Program (ELAP)-certified for all
analyses performed as part of this project, as well as NYSDOH Contract Laboratory Program
(CLP) certified.
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A summary of the analytical sampling program was previously presented on Tables 2-4

and 2-5. The environmental samples were primarily analyzed for the following parameters:

Sample Type Analytical Parameters

Geoprobe Groundwater BTEX and PAHs

Monitoring Well Groundwater BTEX, PAHs, Chlorides, TDS, RCRA metals
and CN

Soil Borings (Subsurface Soil) BTEX, PAHs, RCRA metals, CN and phenols

Surface Soil BTEX, PAHs, total Phenols RCRA metals and
cyanide

Ambient Air Volatile organics and naphthalene

Soil Vapor BTEX and naphthalene

In addition to the above analyses, several of the monitoring well samples were also
analyzed for dissolved gases and wet chemistry parameters. Several Geoprobe groundwater
samples were also analyzed for chlorinated volatile organic compounds. Several subsurface soil
samples were also analyzed for the full TCL and TAL parameters, and select surface soil
samples were analyzed for PCBs. Analytical methods and detection limits are presented in

Appendix D.

2.12.2 Data Quality Objectives

The primary objective for this investigation was to obtain valid defensible data to be used
to determine the nature, extent and sources of chemical constituents at the site in support of site
characterization, as well as the future evaluation of appropriate remedial alternatives. The data
was also utilized during the Remedial Investigation to monitor for the health and safety of
workers at the site and potential receptors off-site. This objective was achieved by designing a
sampling program to encompass the entire site and surrounding area. The laboratories selected
for analysis needed to be both NYSDOH ELAP-certified for organic and inorganic parameters
and NYSDOH CLP-certified. As discussed previously, both laboratories, Mitkem and Air

Toxics, were properly certified.
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To ensure data quality, several types of quality control (QC) measures were taken. QC
samples were collected (field blanks, spikes and duplicates) at a rate of 1 per 20 environmental
samples. Trip blanks accompanied all shipments of water samples that required volatile organic
or BTEX analysis. All samples for organic analyses were spiked with surrogate and/or internal

standard compounds in order to determine the integrity/reliability of the sample results.

To determine the comparability of the sample results, matrix spikes and matrix spike
duplicates were analyzed for the organic parameters and spikes and duplicates were run for
inorganic parameters. In addition, the analytical methods also require that specific laboratory
QA/QC measures be taken during analysis (i.e., calibrations, blanks, control samples, spiked

blanks, etc.).

2.12.3 Data Quality and Usability

In order to determine the quality and usability of the sample results, the data packages
submitted by the laboratories were validated. Data validation was performed in accordance with
NYSDEC 10/95 ASP QA/QC requirements. A validation report was prepared for each sample
delivery group (SDG) or data package. Copies of the reports are maintained in the project files.

All environmental samples results, as well as QA/QC results, were reviewed to yield a

“100% validation,” as required by the Work Plan.

Overall, the quality of the data was good and the results were usable for environmental

assessment purposes. The findings of the validation process are summarized below.

General Findings

The majority of sample analyses were performed within the NYSDEC 10/95 ASP

specified holding times. All calibrations were run in accordance with the specified methods.
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Several samples required reanalysis at secondary dilutions due to compound
concentrations exceeding the instrument calibration range. The data for the compounds which
exceeded the calibration range were taken from the diluted runs and flagged “D” on the data

summary tables with all other results being taken from the undiluted or initial analysis.

Several samples had surrogate recoveries outside QC limits. The samples were
reanalyzed as required by the NYSDEC ASP. The “best set,” most contractually compliant data

has been included on the data summary tables.
Several water samples required filtering of the metals fraction by the laboratory prior to
analysis due to a turbidity of >50 NTUs. In these instances, the metals results have been reported

as dissolved.

BTEX and PAH compound concentrations were calculated using the response factors

from the initial calibrations, which is acceptable with USEPA SW-846 methodologies.

On-site Field Investigation

Acetone has been qualified as estimated, possibly biased high, in sample SHSB-03 (1-3).
That is, the method blank associated with this sample also contained acetone and the sample

concentration was greater than 10 times the concentration found in the method blank.

All analytical results for samples SHSB-13 (10-12) and SHSB-11 (8-10) have been
qualified as estimated, possibly biased high, due to percent moistures of 83% and 81%,
respectively. Protocol states that for a solid sample if the % moisture is greater than 50%, the

results should be qualified as estimated.

In the volatile fraction of sample SHSB-1 (0.5-1.5), the results for acetone and

naphthalene have been qualified as nondetect due laboratory contamination.
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Sample SHGP-03 (33-35) was only analyzed for BTEX since the PAH sample bottles

were broken upon receipt at the laboratory.

No other problems were found. All results have been deemed valid and usable for

environmental assessment purposes, as qualified above.

Off-site Field Investigation

The xylene results for samples SHGP-14 (33-35) have been qualified as nondetect due to
field blank contamination. That is, xylenes were detected in the field blank associated with these

samples and the concentrations found in the field blank and the sample were comparable.

The xylene result for SHGP-27 (30-32) has been qualified as nondetect due to blank
contamination. The trip blank associated with this sample also contained xylenes at the same

concentration (1 ug/l).
Free cyanide was detected in the field blank associated with samples SHMW-06I,
SHMW-06S, SHMW-071, SHMW-07S, SHMW-08I, SHMW-08S, SHMW-01 and SHMW-02,

therefore, the free cyanide results for the samples have been qualified as estimated.

No other problems were found. All results have been deemed valid and usable for

environmental assessment as qualified above.
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3.0 SITE GEOLOGY AND HYDROGEOLOGY

3.1 Introduction

The following section presents a discussion of the geologic and hydrogeologic findings
along with an evaluation and interpretation of data collected during the completion of the
Remedial Investigation. Data generated as part of the field investigation and utilized as part of

this evaluation includes the following:

e Logs from completed borings, test pits and monitoring wells;
e (Geotechnical analysis of selected soil samples;

e Hydraulic head measurements from existing and newly installed monitoring wells;
and

e Water level measurements obtained during a 48-hour tidal survey.

This data was evaluated and interpreted in conjunction with the regional
geology/hydrogeology characterization of the study area and surrounding environs, as presented
in Sections 1.5.7 and 1.5.8. The locations of probes, borings and monitoring wells referenced in
this section are shown on Drawing 2 located in the map pocket at the end of Section 2.0, and

boring logs are included in Appendix C.

Based on geologic information collected during the field investigation, four geologic
cross-sections of the Sag Harbor site and adjacent areas were generated which are provided as
Drawings 3A and 3B, located in map pockets at the end of this section of the report.
Drawing 3A includes two southwest-northeast trending cross sections, which are generally
perpendicular to the predominant shallow groundwater flow direction from southeast to
northwest. Drawing 3B includes two southeast-northwest trending cross sections, generally
parallel to the predominant shallow groundwater flow direction through the site. Relying on the

above cross sections, a discussion of site stratigraphy is presented in Section 3.2.
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Additionally, water table and potentiometric surface contour maps were prepared from
tidal survey water level measurements and synoptic water level measurements collected from
monitoring wells and a surface water gauging station. Figures depicting observed tidal
fluctuations as well as groundwater contour maps were generated from this data and are included

and discussed in Section 3.3.

3.2 Site Stratigraphy

3.2.1 Fill Deposits

As discussed in Section 1.5, the Sag Harbor area consisted of tidal marshland which was
filled to allow for development in the 1730s. As a result, the site and surrounding area contains a
shallow layer of fill material typically overlaying marsh deposits of peat and silt/clay. In areas
where the marsh deposits are absent, the fill material rests directly upon sand, more typical of

beach and/or glaciofluvial sediments.

The fill material encountered throughout the Sag Harbor site are highly variable in
character and thickness. The fill consists primarily of sand but also includes varying amounts of
silt, clay, gravel and cobbles. Also present are anthropogenic (of human origin) material
including varying amounts of coal, cinder, coal clinker, crushed rock (bluestone fragments),
brick and wood. Organic material, such as decayed wood and roots are also present. Staining,
naphthalene/hydrocarbon-like odors and oily sheen were commonly observed in the fill material
within and adjacent to the site. As illustrated on Drawings 3A and 3B, presented at the end of
this section, the fill is approximately 6 to 8 feet thick throughout the site and rests on top of the
underlying peat deposit. One area where the peat deposit may be absent and the fill is in direct
contact with the shallow sand unit (see Section 3.2.3) is within the general vicinity of the former
Gas Holder No. 3, as defined by soil probes SHSB-09 and SHSB-10. However, the recovery of
soil samples was poor at both probe locations at the intervals where the peat deposit would have
been expected, making a determination regarding the presence or absence of the peat deposit in
this area inconclusive. Off-site, the fill material ranges from approximately 4 to 6 feet in

thickness and appears to be underlain by peat deposits in most locations with the exception of
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areas to the north of the site. This is based on soil data obtained from well locations SHMW-03

and SHMW-04. In this area, the fill appears to be in direct contact with underlying sand units.

Two shallow soil samples, SHMW-01 (0.5’-1.5’) and SHMW-02D (1°’-3’), were
collected in order to characterize geotechnical properties of the fill present at or near the water
table. The geotechnical data obtained from these samples is summarized on Table 3-1. Total
organic content (TOC) of the fill samples were relatively high at 3.4 percent and 10.8 percent,
respectively. The fraction of organic content within a soil is the dominant characteristic affecting
the adsorption capacity of nonionic organic compounds such as BTEX and PAHs onto the soil
matrix (S.S. Suthersan, 1997). Soil with a very low fraction of organic content will have a
limited ability to adsorb and therefore immobilize such organic contaminants. Higher organic
contents indicate increased capacity for adsorption and immobilization of organic compounds.
Results of the TOC analysis suggests the fill would have a relatively high adsorption capacity for
BTEX and PAHs.

Review of the additional geotechnical data presented in Table 3-1 indicates that the fill
material contains appreciable amounts of silt and finer material with SHMW-01 (0.5-1.5 feet)
and SHMW-02D (1-3 feet) having 10 and 7 percent, respectively, of each sample passing
through the No. 200 sieve (0.074 mm). Additionally, the effective grain size (d10) of each
sample varies from silt (0.073 mm) to fine sand (0.165 mm) indicating a low to moderate

hydraulic conductivity for this material.

3.2.2 Peat and Silt/Clay Units

A fairly continuous peat deposit which mainly occurs in conjunction with fine-grained
inorganic sediments consisting of silt, sandy silt, silty sand, clayey sand and clay (herein referred
to as the Silt/Clay Unit) underlies the fill unit throughout the site and much of the surrounding
area. The peat deposit is generally described as a brown to black clay rich peat with a distinctive
marsh-like or hydrogen sulfide-like odor that is generally found between 7 and 8 feet bgs.
Figure 3-1 is a contour map depicting the estimated total thickness and extent of the peat

deposit. The peat deposit appears to be thickest within the southwest corner of the site, as
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TABLE 3-1

SAG HARBOR
FORMER MGP SITE REMEDIAL INVESTIGATION
GEOTECHNICAL ANALYTICAL RESULTS FOR
SELECTED SOIL SAMPLES

Sample Identification SHMW-01S SHMW-02D SHMW-011 SHMW-021 SHMW-02D SHMW-02D
Depth (feet) 0.5-1.5 ft. 1-3 ft. 36-38 ft. 35-36 ft. 65-67 ft. 69-71 ft.
Date Collected 3/22/00 4/17/00 3/24/00 4/17/00 4/18/00 4/18/00
CHARACTERISTIC UNIT
w % 13.9 28.5 19.7 19.0 15.7 17.5
Sieve % 10 7 23 2 4 2
TOC % 34 10.8 0.4 0.2 24 0.9
G, none 2.63 241 2.67 2.66 2.60 2.66
dg mm 0.073 0.165 <0.073 0.20 0.185 0.22
w- Water content

Sieve - % sample particles passing 200 sieve

TOC - Total Organic Carbon

Gs-  Specific Gravity

d10 -  Effective grain size : diameter
at which 10% of sample particles are
finer and 90% are coarser

% - Percent

mm -  Milimeters

< Less than
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defined by SHSB-12 (5.5 feet) and off-site soil probe SHSB-16 (6.0 feet). It also appears to be
fairly thick in the southeastern portion of the site, as defined by SHSB-13 (4.0 feet) and off-site
soil probe SHSB-17 (4.0 feet). The peat deposit appears to be thinnest or absent in the northern
portions of the site, as defined by SHSB-04 (0.5 feet), SHMW-01 (0.5 feet). The peat deposit
also appears to be absent at soil probe locations SHSB-09 and SHSB-10; however, the recovery
of soil samples at the intervals where the peat would be expected was poor, making a
determination as to the presence or absence of the peat deposit in this area inconclusive. As
shown on Figure 3-1, the peat deposit appears to be absent to the north of the site, as indicated
by soil recovered from monitoring well boreholes SHMW-031, SHMW-041 and soil probe
SHSB-14.

At most locations, the peat deposit transitions directly into the Silt/Clay Unit, where the
percent of peat and other organic materials decreases with depth. Figure 3-2 is a contour map
depicting the estimated total thickness and extent of the Silt/Clay Unit. The Silt/Clay Unit can
be generally described as a brown silty fine sand with clay containing varying amounts of coarse
sand and gravel. At a number of locations, it is described as a dark brown silt being soft to
slightly plastic in consistency, indicating a high percentage of clay. As shown in Figure 3-2, the
thickness of the Silt/Clay Unit varies considerably across the site. It appears to be thickest at
SHSB-09 (12 feet), located in the south central portion of the site, while data suggests that the
unit appears to be less than 1-foot or possibly absent along the northwestern portion of the site,
as indicated by SHSB-01 and SHMW-01I, as well as off-site to the northwest as indicated by
SHSB-14. Additionally, the Silt/Clay Unit appears to be fairly thin within the area of former Gas
Holder No. 1, as defined by SHSB-06 (0.5 feet), as well as former Gas Holder No. 3, as defined
by SHSB-10 (2.0 feet). Where present, the Silt/Clay Unit may act as a confining unit, limiting

the vertical migration of MGP-related constituents.

3.2.3 Shallow Sand Unit

A deposit of fairly well sorted brown, fine to medium grained, quartz sand characteristic
of highly permeable glacial sands found throughout much of Long Island underlies the Silt/Clay
Unit. Soil sample SHMW-02I (35-36 feet) was selected for geotechnical analysis given it
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consisted of a medium grained sand typical of the majority of sediment encountered in the
shallow sand unit. Based on the geotechnical data presented in Table 3-1, only 2 percent of the
grains comprising the sample were finer than 0.074 mm (i.e., grains that may be considered silt
or clay), indicating very few silt/clay grains in the sample. The effective grain size (d10) of the
sample was 0.20 mm ,indicating 90 percent of the sample consisted of grains larger than fine
sand. This data suggests the shallow sand unit has relatively good water-transmitting properties,
typical of glacial sand deposits found on Long Island. Average hydraulic conductivities for
glacial sand deposits within the South Fork of Long Island range from 159 feet/day to
350 feet/day (USGS Water Supply Paper 2073). Additionally, this sample was found to be
relatively low in organic matter, having a TOC of only 0.20 percent, also typical of Long Island

glacial sand deposits.

The shallow sand unit contains a series of fine sand and silt lenses encountered
throughout its vertical extent to a depth of about 55 feet bgs. The presence of the fine sand/silt
lenses interbedded with coarser sand is consistent with the glacial stratigraphy of the Sag Harbor
area as described in Section 1.5.7. The fine sand/silt lenses vary from a brown silty fine sand to
an almost pure silt deposit that is described as being soft to slightly plastic. At monitoring well
locations SHMW-07 and SHMW-09, located south and southwest of the site, respectively,
several fine sand/silt lenses are described as also containing clay. Additionally, a thin layer of
peat was encountered at approximately 22 feet bgs at SHMW-07. Soil sample SHMW-011 (36-
38 feet bgs) was selected for geotechnical analysis given it was characteristic of the majority of
fine sand/silt lenses encountered at the site. As summarized in Table 3-1, results of the
geotechnical analysis indicate the sample is comprised of 23 percent grains of silt size or smaller
(0.074 mm) and a d10 of less than 0.073 mm, indicating a relatively lower hydraulic conductivity
when compared to the more sand-rich zones which comprise the majority of the shallow sand

unit. Additionally, the sample exhibited a relatively low TOC of only 0.4 percent.

As indicated by the geologic cross sections provided on Drawings 3A and 3B, the fine
sand/silt lenses are most prevalent south and southwest of the site. The north-central and
northeastern portions of the site appear to be relatively free of the fine sand/silt lenses, as do the

areas off-site to the northwest. However, stratigraphic data is limited in this off-site area due to

«@N1620\F0624206-1 3-8



the inability to collect split spoon samples at monitoring well clusters SHMW-03 and SHMW-04
below a depth of 12 feet. Sample collection activities in these areas had to be limited to shallow
soil in order to minimize the disruption of automobile traffic along Long Island Avenue and

West Water Street.

While a number of fine sand/silt lenses were encountered, they appear to be generally
thin, with the majority being less than 5 feet in thickness. There is little correlation between the
thickness and the elevation of the encountered fine sand/silt lenses, suggesting that the majority
are discontinuous throughout the site and surrounding area. As illustrated in cross-sections B-B’
and C-C’, the only fairly continuous fine sand/silt lens appears to be present within the south-

central portion of the site, at approximately 27 to 36 feet bgs.

Due to their discontinuous nature, the fine sand/silt lenses do not represent an effective
confining unit with regard to the vertical movement of groundwater and/or MGP-related
constituents. However, the more silt-rich lenses would have a lower hydraulic conductivity and
may serve as “traps” for dense nonaqueous phase liquids (DNAPLs) that may have been released

to the subsurface environment.

3.2.4 Deep Sand Unit

Though the majority of completed borings were terminated at or near 45 feet bgs, one
deep boring (SHMW-02D) was completed to a depth of 90 feet bgs within the central portion of
the site. Based on soil samples recovered below a depth of 55 feet bgs at this location, the deep
sand unit is similar in character to the shallow sand unit, consisting of a brown fine to coarse
sand with only a trace of silt; however, fine sand/silt lenses were not encountered. This appears
to be consistent with the glacial stratigraphy of the Sag Harbor area as discussed in
Section 1.5.7, where sand interbedded with silt and clay transitions into a more sand-rich strata
at 50 to 55 feet below grade. Geotechnical analysis of two samples collected from SHMW-02D
at 65 to 67 feet and 69 to 75 feet bgs, the results of which are summarized on Table 3-1, indicate
only 2 to 4 percent of the samples consisted of grains finer than the Number 200 sieve (0.074

mm opening), suggesting the deep sand unit contains very few fines and has good water-
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transmitting properties. TOC analysis of the samples indicates a relatively large variation in
TOC, with the 65 to 67-foot sample exhibiting a TOC of 2.4 percent, and the 69 to 71-foot
sample exhibiting a TOC of only 0.9 percent. Glacial sand deposits found on Long Island contain

relatively low TOC, typically less than 1.0 percent.

33 Groundwater Flow and Hydraulic Gradients

Based on depth to groundwater measurements collected during the completion of field
activities which are summarized in Table 2-6, groundwater within the Sag Harbor former MGP
site is encountered at relatively shallow depths ranging from less than 0.5 feet bgs at monitoring
well MW-04, located in the extreme southwestern corner of the site, to a maximum of 1.60 feet
at MW-06, located in the extreme northeast corner of the site. Surface water commonly ponds
within the southwest corner, as well as areas along Bridge Street during and after periods of
rainfall, which is further evidence of a shallow water table within the site and surrounding area.
Off-site to the north and northeast, depth to water levels increase to between 3.50 and 3.85 feet
partly due to a slight increase in ground elevation at these off-site locations, but also due to the
fact that they are located in paved areas where precipitation is diverted to storm drains before
infiltrating into the subsurface. Off-site monitoring wells to the south and southwest
(i.e., SHMW-06S and SHMW-07) also indicate a relatively shallow water table, with depth to

water levels ranging from 0.73 to 0.96 feet bgs in this area.

In addition to ground surface elevation and the amount of direct infiltration an area
receives, another controlling factor influencing the depth to groundwater in a given area appears
to be the presence or absence of the peat/silt/clay unit described in Section 3.2.2. Where this
unit is present, such as in various on-site areas and in off-site areas to the south, groundwater
drainage appears to be poor resulting in a high water table. In areas where the peat/silt/clay unit

is absent, such as to the northwest, drainage is improved resulting in a lower water table.

The shallow groundwater zone located within and above the peat/silt/clay unit is

considered to be under unconfined water table conditions. However, due to the low permeable
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nature of this strata, the intermediate groundwater zone located below the unit is considered to be

under partial confining conditions.

In order to determine groundwater flow patterns within the site and adjacent areas, a
number of groundwater contour maps where generated during several different periods using
synoptic water levels collected from the groundwater monitoring network consisting of 24 wells
and one surface water gauging station. The water level data is summarized on Table 2-6.
Groundwater contour maps were generated using data collected during periods of high tide, low
tide and transitional or mid-tidal stages in an effort to identify the influence of tidal actions on
groundwater flow patterns. Additionally, water levels associated with wet and dry periods were
used to determine the potential influence that localized mounding of the water table may have on
flow patterns after periods of precipitation. Finally, a 48-hour tidal survey was conducted at the
surface water gauging station and selected monitoring wells in order to assess the degree to
which groundwater levels are influenced by tidal fluctuations in Sag Harbor Cove. Additional

details regarding how the tidal survey was conducted are presented in Section 2.10.

3.3.1 Tidal Influences on Groundwater Levels

The periodic rise and fall of tidewater in coastal waters and tidal estuaries which occurs
primarily in response to the gravitational interaction between the earth, moon and sun produces
sinusoidally fluctuating groundwater levels in aquifers that are hydraulically connected to the
tidal surface waters (S.A. Marquis and E.A. Smith, 1984). The extent to which an aquifer is
affected by this tidal influence is dependent on: 1) the tidal range of the surface water; 2) the
degree to which the aquifer is in hydraulic communication with the surface water; 3) the
thickness and hydraulic conductivity of the aquifer; 4) the net prevailing hydraulic gradient at the
seepage face; and 5) the configuration of the shoreline (M.E. Serfes, 1987).

The results of the tidal survey conducted on April 25 through April 27, 2000, are
graphically displayed on Figures 3-3 and 3-4. Based on the results, Sag Harbor Cove has a tidal
range of approximately 2 1/2 feet. Note that the tidal survey was conducted during a full moon

or spring tide in order to observe the maximum tidal influence on groundwater flow patterns
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FIGURE 3-3
SAG HARBOR FORMER MGP SITE INVESTIGATION
TIDAL FLUCTUATIONS OBSERVED IN SHALLOW MONITORING WELLS
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FIGURE 3-4
SAG HARBOR FORMER MGP SITE INVESTIGATION
TIDAL FLUCTUATIONS OBSERVED IN DEEP AND INTERMEDIATE MONITORING WELLS
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within the site. As illustrated by Figures 3-3 and 3-4, tidal influences appear to be greatest in
intermediate and deep monitoring wells screened below the peat/silt/clay unit, including
SHMW-041, SHMW-07I, SHMW-09I and the one deep well, SHMW-02D. Shallow monitoring
wells screened at the water table and above the peat/silt/clay unit, including MW-01,

SHMW-04S, SHMW-07S and SHMW-09S, exhibited the least tidal influence.

Comparison of the tidal data for shallow wells as presented on Figure 3-3 indicates the
greatest tidal influence in shallow groundwater was observed at wells SHMW-04S and
SHMW-09S, with an observed fluctuation of between 0.5 and 0.3 feet, respectively. Of the four
shallow wells utilized in the tidal survey, SHMW-04S is located closest to Sag Harbor Cove at
approximately 150 feet from the shoreline. In addition, this well is located in an area where the
peat/silt/clay unit appears to be absent. Shallow well SHMW-09S is located approximately
310 feet south of Sag Harbor Cove, in an area where the peat/silt/clay unit is present. Both wells
exhibit a slight delay or lag of about 1/2 to 1 hour in their cyclic fluctuation when compared to
the observed tidal cycle. Shallow monitoring wells MW-01 and SHMW-07S, located further
inland, exhibit very little tidal influence and are both screened within the fill deposits and above

the peat/silt/clay unit. The tidal data from the four shallow wells indicate the following:

e Shallow groundwater exhibits the greatest tidal fluctuations in monitoring wells
located closest to Sag Harbor Cove and in areas where the peat/silt/clay unit is absent.

e Shallow groundwater located further inland and above the peat/silt/clay unit exhibits
virtually no tidal influence. The lack of tidal influence on shallow groundwater in
areas containing the peat/silt/clay unit is likely due in part to the low permeable
nature of this strata.

The review of the tidal data for all intermediate and deep wells indicate groundwater
below the peat/silt/clay unit is clearly influenced by tidal actions. The greatest influence was
observed at SHMW-041, located closest to Sag Harbor Cove. Based on the data presented in
Figure 3-4, there is little if any lag in the tidal fluctuations observed within intermediate and
deep wells when compared to the tidal cycle. This data suggests that groundwater located below

the peat/silt/clay unit is in good hydraulic communication with Sag Harbor Cove.
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3.3.2 Horizontal Groundwater Flow Patterns

Based on the three rounds of synoptic water level measurements, 6 groundwater contour
maps were created with 3 water table maps based on measurements from 15 shallow water table
wells, and 3 intermediate zone (potentiometric surface) maps based on data from 9 intermediate
wells. In addition, two water table maps were created for mid-tidal periods using water level
data obtained from the 48-hour tidal survey. All maps incorporated surface water levels
measured at the one gauging station located on Sag Harbor Cove. Data was utilized from high,
low and mid-tidal stages, as well as during wet and dry periods in order to assess the influence of

each condition on groundwater flow patterns.

In general, the water table maps represent the shallow groundwater zone which is located
within and above the peat/silt/clay unit. The intermediate zone potentiometric surface maps
represent the intermediate groundwater zone located below the peat/silt/clay unit to a depth of

approximately 45 feet bgs.
Groundwater Flow at High Tide

Two high tide groundwater contour maps were produced using data collected on
April 23, 2001, with Figure 3-5 presenting a water table contour map and Figure 3-6 presenting
a potentiometric surface map for the intermediate groundwater zone. Both maps reflect dry
conditions where no significant precipitation has occurred in at least 4 days. As shown on
Figure 3-5, shallow groundwater appears to flow primarily in a west to northwesterly direction
within the site as well as in off-site areas to the west and northwest. However, in the southern
portion of the site there appears to be a southwesterly component of flow. Figure 3-5 also
indicates a more northerly flow component of shallow groundwater in the northern half of the
site. Water table gradients on-site are relatively flat at 4.18 x 107 ft./ft., but increase off-site to
the northwest in the direction of Sag Harbor Cove to approximately 1.44 x 107 ft/ft. Figure 3-6
indicates groundwater flow is primarily to the west and northwest within the intermediate zone.
However, this figure also suggests a possible easterly component of flow within the intermediate

zone in the extreme eastern portion of the site. Overall, hydraulic gradients within the
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intermediate zone appear to be relatively flat on-site at 1.48 x 10~ ft./ft., and gradually increase
off-site to the northwest and north to approximately 2.87 x 10~ ft./ft. As discussed under
Section 3.3.1, the intermediate wells appear to have a greater tidal influence and, as a result, the
hydraulic gradient within this portion of the aquifer at or near the shoreline tends to flatten out in

response to the increase in surface water levels during high tide.

Groundwater Flow at Low Tide

A total of four low tide groundwater contour maps were produced using data collected on
December 18, 2000 (Figures 3-7 and 3-8) and on April 23, 2001 (Figures 3-9 and 3-10). Data
collected on December 18, 2000 reflect a relatively wet period were a total of 0.6 inches of rain
fell in 2 days prior to collection of measurements. The April 23, 2001 maps reflect dry
conditions. In general, both low tide water table maps indicate similar flow directions with the
majority of on-site and off-site groundwater movement being to the northwest, towards Sag
Harbor Cove. However, both maps suggest a westerly and southwesterly component of flow in
the eastern and southern portions of the site. This westerly flow component appears to continue
across Bridge Street. Figure 3-7 consistently shows a higher water table elevation than
compared to Figure 3-9, which would be expected given the amount of precipitation on
December 18, 2000. Additionally, Figure 3-7 indicates mounding within the southwestern
corner of the site where storm water regularly ponds. Figure 3-7 also indicates a relatively strong
hydraulic gradient within the northeast corner of the site, which may be associated with a
localized mounding of the water table in this area. The mounding in the northeastern portion of
the site is likely the result of storm water discharge to off-site dry wells located directly to the
north and northeast of the site. As shown in Figure 3-9, this relatively strong gradient is not
evident within the northeastern corner of the site during dry conditions. Overall, on-site
hydraulic gradients are greater for both low tide maps when compared to the high tide maps,
with Figure 3-7 having a water table gradient of 5.48 x 10” ft./ft. and Figure 3-9 exhibiting a
gradient of 6.0 x 10~ ft./ft. However, off-site to the northwest, where the peat/silt/clay unit is
absent, both low tide water table maps indicate hydraulic gradients increase in the direction of

Sag Harbor Cove.
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As with high tide conditions, hydraulic gradients within the intermediate groundwater
zone are relatively flat on-site, but increase to the northwest as groundwater moves towards Sag
Harbor Cove. Figures 3-8 and 3-10 clearly indicate a more consistent northwesterly flow than
the shallow water table maps. However, as with the intermediate zone high tide map, the two
low tide maps suggest an easterly flow component in the extreme eastern portion of the site.
Similar to the water table gradients, off-site hydraulic gradients increase rapidly toward the
northwest with groundwater flow moving toward Sag Harbor Cove. The estimated hydraulic
gradient within the intermediate groundwater zone ranges from 4.5 x 10~ ft./ft. for Figure 3-8 to
43 x 107 ft./ft. for Figure 3-10. The April 23, 2001 low tide map (Figure 3-10) indicates, on
average, higher water levels when compared to the December 18, 2000 map (Figure 3-8),
indicating short-term precipitation events have little influence on the intermediate groundwater

zone.

Groundwater Flow at Mid-Tide

Figures 3-11 and 3-12 are water table contour maps for mid-tide periods, with
Figure 3-11 being based on data during an ascending or “flooding” tide and Figure 3-12 based
on a descending or “ebbing” tide. Both maps were created using water level data obtained
during completion of the tidal survey described under Section 3.4.1. Note that intermediate
groundwater zone maps were not produced given only three intermediate wells were utilized in
the tidal survey. Both figures indicate groundwater flow is predominantly in a northwesterly
direction toward Sag Harbor Cove during both mid-tide periods, with a fairly uniform hydraulic
gradient over the area in which water level data is available. However, due to the limited
number of monitoring wells used in the tidal survey, the degree of detail available with respect to
groundwater flow patterns is limited for the mid-tidal flow maps when compared to the maps

generated using synoptic water levels from all shallow wells.

3.3.3 Estimated Groundwater Flow Velocities

Due to the highly heterogeneous nature of the fill deposits, as well as the peat/silt/clay

unit, an accurate estimate of groundwater flow velocity for the shallow groundwater zone cannot
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be obtained for the site and surrounding area based on currently available data. However, an
estimate of groundwater velocity for the intermediate groundwater zone (i.e., below the peat/
silt/clay unit to a depth of approximately 45 feet bgs) can be calculated with some reasonable
level of accuracy given its relatively homogeneous and porous nature that is typical of glacial

sands found through out the south fork of Long Island.

Using calculated hydraulic gradients based on the potentiometric contour maps for the
intermediate groundwater zone, the average hydraulic conductivity for the Upper Glacial aquifer
obtained from the USGS reports referenced in Section 1.5.8, and a modified form of Darcy’s
Law for groundwater flow velocity, an estimated value for groundwater velocity or vector within

the intermediate groundwater zone can be calculated for the site and surrounding area where:

where:
Va = Groundwater velocity or Darcian velocity (ft./day)
I = Hydraulic gradient (feet per foot)
K = Hydraulic conductivity (ft./day)
N = Porosity of aquifer sediments (percent)

Using the calculated hydraulic gradients provided in Section 3.3.2, hydraulic gradients
for the intermediate groundwater zone for the majority of the site as well as areas to the
northwest range from only 1.48 x 107 ft./ft. during high tide to a maximum of 4.5 x 10 ft./ft. at
low tide. Using a range of porosities of 0.20 to 0.35 for sand and gravel mixtures (Fetter, 1980),
and an average horizontal hydraulic conductivity of 255 ft./day for the Upper Glacial aquifer,

horizontal groundwater flow velocities range from 1.08 ft./day to 1.89 ft./day during periods of

high tide, and from 3.28 ft./day to 5.74 ft./day during periods of low tide.
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3.3.4 Vertical Groundwater Flow

Water elevations measured in on-site and off-site monitoring wells (summarized on
Table 2-6) were evaluated to determine vertical hydraulic gradients between shallow,
intermediate and deep groundwater zones. As with horizontal gradients, tidal fluctuations as well
as precipitation events appear to influence vertical hydraulic gradients. Additionally, the
presence and/or absence of the peat/silt/clay unit appears to be another factor influencing vertical
gradients. Review of water elevations measured at on-site well clusters SHMW-01 and
SHMW-02 indicate a downward vertical gradient between shallow and intermediate wells during
high tide and low tide periods. The greatest downward gradients are observed during low tide
periods after periods of heavy precipitation such as during the December 18, 2000, water level
round. This would be expected given the intermediate wells are strongly influenced by tidal
actions whereas on-site shallow wells are not. Additionally, shallow water levels appear to be
more influenced by infiltration of precipitation compared to intermediate wells. Comparison of
water levels measured at intermediate well SHMW-021I and deep well SHMW-02D indicate an
upward vertical gradient between the intermediate and deep groundwater zones. An upward
vertical gradient and groundwater discharging conditions would be expected within the site area

due to its close proximity to surface waters such as Sag Harbor Cove and Sag Harbor Bay.

Similar to on-site well clusters, off-site well clusters to the south (SHMW-06 and
SHMW-07) and west (SHMW-09) indicate downward vertical gradients between the shallow
and intermediate groundwater zones. As shown in Figures 3-1 and 3-2, the peat/silt/clay unit is
present within these areas, and therefore, is likely controlling the vertical gradients between
groundwater above and below the strata. As with horizontal gradients and groundwater flow
patterns, the confining nature of the peat/silt/clay unit retards vertical movement of groundwater

resulting in an increased gradient between shallow and intermediate groundwater.
Well clusters off-site to the north and northwest (SHMW-03 and SHMW-04) generally

indicate an upward (discharging) hydraulic gradient between the shallow and intermediate zones,

but primarily during periods of high tide. An upward hydraulic gradient would be expected at
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these well clusters due to their close proximity to Sag Harbor Cove, as well as the fact that the

peat/silt/clay unit is absent within this area.
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4.0 NATURE AND EXTENT OF CHEMICAL CONSTITUENTS

4.1 Introduction

This section provides a discussion of the investigation results. The analytical data
associated with this field investigation program along with relevant historical data are used to
identify the location and types of chemicals in the environment, likely source area(s), and the

extent to which any chemical constituents may have migrated from the site.

The discussion of the investigation results is presented by the investigation activities that
were conducted during the program. Environmental samples collected from off-site locations
help define upgradient and downgradient conditions relative to the site and have been grouped
into the Off-site Field Investigation Program discussion. Drawing 2 provides the surveyed
locations of all completed on-site and off-site sample points along with the approximate
locations of former MGP structures located within the site. Appendix E presents data tables
summarizing the analytical results of all samples collected during this site investigation. The
sum total of all positively detected BTEX compounds, as well as the sum total of all positively
detected PAH compounds and carcinogenic PAHs (CaPAHs) are also provided in the data

summary tables.

The assessment of the presence of chemicals in the environment was performed using
sample analytical results and physical descriptions of recovered sample media. In the case of
metals within soil, values were compared to typical metals concentrations observed within
eastern United States soil (see Table 4-1). When relevant, data generated under this investigation
are compared to data generated during prior investigations in order to assess trends in reduction

or migration of chemical constituents.
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TABLE 41
SAG HARBOR FORMER MGP SITE REMEDIAL INVESTIGATION

TYPICAL BACKGROUND CONCENTRATIONS OF METALS IN SOIL

Background Levels - Eastern USA

METALS (mglkg)
Aluminum 0.7->10
Antimony -
Arsenic <0.1-73
Barium 10 - 1500
Beryllium <1-7
Cadmium -
Calcium 0.01-28
Chromium 1-1,000
Cobalt <03-70
Copper <1-700
Iron 0.01->10
Lead <10 -300
Magnesium 0.005-5
Manganese <2-7,000
Mercury 0.01-34
Nickel <5-700
Potassium 0.005 - 3.7
Selenium <0.1-3.9
Silver -
Sodium <0.05-5
Thallium -
Vanadium >7-300
Zinc <5-2,900
NOTES:

From: H.T. Shacklette and J.G. Boerngen, USGS Professional Paper 1270,

1984

-: Not established.
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In addition, the analytical results of the investigation were compared to NYSDEC
regulatory standards, criteria and guidance values (SCGs) for screening purposes. The analytical
data tables provided in Appendix E include a column for SCGs, including those presented in the
NYSDEC Technical and Administrative Guidance Memorandum (TAGM) 4046 for soil, and the
Class GA groundwater standards and guidance values provided in the NYSDEC Technical and
Operational Guidance Series (TOGS) 1.1.1 for groundwater. Concentrations of chemical
constituents that exceed the SCGs are bracketed on the data tables. Also, tables are presented in
Appendix F that summarize the specific SCG, the range of detected concentrations, the
frequency of SCG exceedances and the location of the highest concentration detected for each of

the chemical constituents typically associated with former MGP sites.

BTEX compounds were the principal volatile organic compounds (VOCs) detected in
samples and are the common VOCs associated with tar. Semivolatile organic compounds
(SVOCs) were also detected at the site with PAHs being the common subset of SVOCs in tar.
For purposes of this report, PAHs include the compounds listed below.

e 2-Methylnaphthalene e Anthracene

e Benzo(b)fluoranthene e Chrysene

e Fluorene e Phenanthrene

e Acenaphthene e Benzo(a)anthracene

e Benzo(g,h,i)perylene e Dibenzo(a,h)anthracene
e Indeno(1,2,3-cd)pyrene e Pyrene

e Acenaphthylene e Benzo(a)pyrene

e Benzo(k)fluoranthene e Fluoranthene

e Naphthalene e Dibenzofuran

Of these PAHs, the following constituents are considered carcinogenic PAHs by EPA.

e Benzo(a)anthracene e Benzo(k)fluoranthene
e Dibenzo(a,h)anthracene

e Benzo(a)pyrene

an1620\F0624207 4-3



e Indeno(1,2,3-cd)pyrene e Chrysene

e Benzo(b)fluoranthene

The analytical results of this investigation and previous investigations are discussed

relative to the presence of total BTEX and total PAHs.

The following terminology and descriptions were used to describe the visual and
olfactory observations made during the field investigation, as well as to describe the nature of the

observed materials.

e Nonaqueous phase liquid (NAPL): NAPL is a liquid that does not readily dissolve
in water and can exist as a separate fluid phase. Tar and oil released in a soil/water
environment will behave as NAPLs. NAPLs are subdivided into two types, those that
are lighter than water (light nonaqueous phase liquid or LNAPL) and those with a
density greater than water (dense nonaqueous phase liquid or DNAPL). Being lighter
than water, LNAPLs will float on water. A common example of an LNAPL would be
gasoline or oil floating on water. DNAPLs, being denser than water, would tend to
sink through water. Though examples of DNAPLs in everyday life are not very
common, an analogy to a DNAPL in water would be an oil and vinegar salad dressing
where the vinegar represents the water. When the oil and vinegar mixture is shaken,
it is momentarily mixed as an emulsion. However, after settling, the oil being denser
than the water/vinegar settles to the bottom of the container whereas the vinegar
remains at the top.

e Saturated: This describes the condition when the entire pore space of the soil matrix
for a given soil sample is filled with water or a NAPL. If NAPL is encountered, the
characteristics of the observed NAPL are typically used in the description of the
sample (i.e., tar-saturated or petroleum-saturated).

e Blebs: Observed discrete sphericals, droplets or pockets of NAPL within a soil or
groundwater sample. The characteristics of the observed NAPL are typically used in
the description of the sample (i.e., tar blebs or petroleum blebs).

e Stained: This describes the condition when a soil sample exhibits a discoloration not
associated with natural processes. The color of the observed stain is sometimes used
and if the characteristics of the staining material are discernible, they are also noted
(i.e., tar-stained or petroleum-stained).

e Sheen: The iridescence observed within a soil sample or the surface of a groundwater
sample created by the presence of small quantities of NAPL.

4 1620\F0624207(R04) 4-4



e QOdor: If an odor is present, it is described based on its relative intensity and
characteristics. Relative odor intensity is described using terms such as strong,
moderate and faint. Descriptive terms such as tar-like, naphthalene-like or
hydrocarbon-like odors are also used when such determinations can be made.

e Coal Tar: Coal Tar is a byproduct of the manufactured gas process and is typically
comprised of a broad spectrum of hydrocarbon compounds including BTEX
compounds, PAHs and phenols. However, it should be noted that elevated
concentrations of phenols have generally not been encountered in association with
investigations being conducted by KeySpan at their former MGP sites. Coal tar can
be encountered in a solid, semi-solid or liquid state. Similar to petroleum, coal tar
does not readily dissolve in water and will exist as a NAPL when released in a
soil/water environment. With respect to the Sag Harbor former MGP site, evidence of
NAPL that is likely of a coal tar origin has been encountered on-site in subsurface
soil and groundwater primarily within close proximity of former MGP structures that
were located in the eastern and central portion of the site. While coal tar appears to be
present in on-site subsurface soil and groundwater, it has not been encountered in
recoverable quantities.

4.2 On-site Field Investigation

4.2.1 Surface Soil

In general, surface soil samples consisted of a moist, dark brown, silty sand topsoil
containing varying amounts of crushed stone. All samples were collected below 6 to 8 inches of
crushed stone which covers the entire site. The 13 samples did not exhibit any odors or apparent

staining indicative of MGP-related constituents.

The analytical results for PAHs are summarized in Table E-1. RCRA metals and total
cyanide are summarized in Table E-2, and total phenols are summarized in Table E-3.
Analytical results associated with surface soil samples are also summarized in Table F-1.
Figure 4-1 identifies each surface soil sampling location along with chemical data for total

PAHs, RCRA metals and total cyanide.
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PAHs

All 13 surface soil samples exhibited detectable concentrations of total PAH compounds.
The highest total concentration of 950.79 mg/kg was observed at surface soil sample SHSS-12,
located at the northeast portion of former Gas Holder No. 3. All 18 targeted PAH compounds
were detected within one or more samples with the most frequently detected PAHs including:
phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene and benzo(g,h,i)perylene, which
were detected in all 13 surface soil samples. Similarly, acenaphthylene and anthracene were
detected in 12 of 13 samples; naphthalene, 2-methylnaphthalene and dibenzo(a,h)anthracene

were detected in 11 of 13 samples; and fluorene was detected in 10 of 13 samples.

Total PAH concentrations in the 12 surface soil samples collected during the 1995 site
investigation, discussed in Section 1.7, ranged from a minimum of 16.74 mg/kg detected at B-03
located in the northwest portion of the site to a maximum of 19,080 mg/kg detected at B-04,
located in the extreme southwest corner of the site. In general, the 1995 PAH results for surface
soil were found to be higher than the current investigation. This is likely attributed to the fact that
surface soil samples collected in 1995 were collected at depths of up to 2 feet bgs, whereas the

depth of surface soil collected under the current investigation was 6 to 2 inches bgs.

RCRA Metals and Cyanide

As indicated in Table F-1, metals were generally within or below typical background
concentrations for soil within the eastern United States, as presented in Table 4-1. Exceptions
include mercury, which was detected above the typical background concentration in 11 of the 13
samples, and lead which was detected at a concentration of 3,390 mg/kg at SHSS-07. As
indicated by the summary presented below, SHSS-07 exhibited the highest concentrations of all
targeted metals with the exception of arsenic. SHSS-07 was collected from the northeast corner
of former Gas Holder No. 2. In the majority of samples, total cyanide was either not detected or
detected below the contract required detection limit (CRDL) of 1 mg/kg. The ranges of RCRA

metal and total cyanide concentrations detected in surface soil samples are summarized below.
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Sample Exhibiting

Constituents Concentration Range Maximum Concentration
Silver undetected-1.4 mg/kg SHSS-01 & SHSS-07
Selenium undetected -2.6 mg/kg SHSS-07
Mercury undetected -6.3 mg/kg SHSS-04

Lead 4-3390 mg/kg SHSS-07
Chromium 1.9-62.3 mg/kg SHSS-07
Cadmium 0.008-7.2 mg/kg SHSS-07

Barium 7.9-675 mg/kg SHSS-07

Arsenic undetected -9.8 mg/kg SHSS-10

Total Cyanide undetected -12.6 mg/kg SHSS-07

Four out of twelve surface soil samples collected during the 1995 investigation were
analyzed for TAL metals and total cyanide. All metals were found to be generally within the
background concentration ranges typical of the eastern United States. One exception was the
presence of mercury observed at SS-01 at a concentration of 7.0 mg/kg. SS-01 was located along
the eastern property line, in the general area of the former Purifier House. Total cyanide
concentrations in the 1995 samples were found to be nondetectable or trace concentrations not

exceeding 4.0 mg/kg.

Phenols

Phenols were not detected in any of the surface soil samples collected at the site.

4.2.2 Subsurface Soil

The analytical results of subsurface soil samples analyzed for BTEX and PAHs are
summarized in Tables E-4 and E-5, respectively. RCRA metals and total cyanide are
summarized in Table E-6, and total phenols are summarized in Table E-7. All parameters
detected from the full NYSDEC TAL/TCL analysis which are not already presented in the
BTEX, PAH and RCRA metals summary tables are summarized in Table E-8 for VOCs, Table
E-9 for SVOCs and Table E-10 for TAL metals. Pesticides and PCBs are summarized in Table
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E-11. Analytical results associated with subsurface soil samples are also summarized in

Table F-1.

BTEX

Thirty-six out of 48 on-site subsurface soil samples exhibited detectable levels of BTEX.
Samples exhibiting the highest total BTEX concentrations were generally detected from soil
samples also exhibiting odors, staining, and containing NAPL at varying saturation levels.
Additionally, these samples typically exhibited PID measurements in excess of 200 ppm.
Table F-1 summarizes the range of BTEX concentrations associated with subsurface soil
samples collected from on-site locations along with the location of the maximum detected
concentration. In virtually every soil sample exhibiting detectable levels of BTEX, ethylbenzene
and xylene were the predominant BTEX compounds with benzene and toluene in many cases

being below detection limits.

The maximum total BTEX concentration of 1,390 mg/kg observed within the Sag Harbor
site was identified in soil sample SHSB-02 (6-7 feet), followed by 982 mg/kg in sample SHSB-
02 (16-18 feet). SHSB-02 was located on the north side of the former Generator Room, south of
the former Crude Oil Tank. Subsurface soil recovered from depths of 4 to 23 feet bgs at SHSB-
02 exhibited discrete zones of NAPL at saturated levels, heavy hydrocarbon-like odors, staining
and PID measurements of up to 1,625 ppm. These conditions were found to extend below the
peat silt/clay unit at this location. PID measurements were greatest at this location
(i.e.,>300 ppm) between depths of 4 to 8 and 15 to 18 feet bgs. However, based on the
analytical data, total BTEX concentrations decrease with increasing depth, with a total BTEX
concentration of less than 0.1 mg/kg observed in soil sample SHSB-02 (52-54 feet).

The third highest total BTEX concentration of 364 mg/kg was observed at SHSB-11
(8-10 feet), located within the former location of the Purifying House on the eastern most portion
of the site. Soil recovered at this location exhibited staining and hydrocarbon-like odors to a
depth of approximately 16 feet bgs. However, these conditions do not extend beyond the peat
silt/clay unit which extends to an apparent depth of 24 feet bgs at this location. The next highest
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total BTEX concentration of 177 mg/kg was observed at SHSB-10 (2-4 feet), completed within
the former location of Gas Holder No. 3. Soil at this location exhibited evidence of NAPL and
hydrocarbon-like odors to depth of at least 18 feet bgs. As discussed in Section 3.2.2, the peat
silt/clay unit may actually be absent or very thin at SHSB-10; however, sample recovery was
very poor within the intervals where the strata would be expected at this probe location making

confirmation regarding the extent of the unit inconclusive in this area.

According to the 1997 Phase I Site Investigation report, a total of three subsurface soil
samples were collected from the site and analyzed for BTEX. All samples were collected from
below the water table, to a maximum depth of 7.5 feet bgs. Total BTEX concentrations ranged
from 0.2 mg/kg in B-10, located immediately northeast of former Gas Holder No. 2, to a

maximum of 127.8 mg/kg observed at B-01, located adjacent to the former Tar Separating Tank.

In general, BTEX concentrations in subsurface soil appears to decrease with depth, even
in areas exhibiting evidence of NAPL. None of the soil samples collected below 18 feet bgs in
support of the Remedial Investigation exhibited BTEX concentrations greater than 0.2 mg/kg.
However, soil samples recovered from on-site probes SHSB-02, SHSB-06, SHSB-10 and
SHSB-13, as well as off-site probe SHSB-15, did exhibit evidence of staining, sheens and odors
below the peat silt/clay unit and as deep as 32 feet bgs. In addition, soil collected from
monitoring well borehole SHMW-02 also exhibited physical signs of NAPL such as tar blebs,
staining, sheen and odor as deep as 90 feet bgs. Though physical evidence of NAPL appeared to
be present to this depth, sample SHSB-05 (88-90 feet) collected at this location exhibited
nondetectable levels of BTEX.

Figures 4-2 through 4-5 depict total BTEX concentrations along with total PAH
concentrations in subsurface soil at on-site and off-site sample locations. The maps include soil
data generated as part of this investigation, as well as data generated under the Cut and Plug IRM
(see Section 2.8) and the 1997 Phase I Site Investigation report (see Section 1.7). The data used
for Figure 4-2 is based on subsurface data collected at depths ranging from 0 to 2 feet bgs. The
data used for Figure 4-3 is based on subsurface soil data collected at depths ranging from 2-8

feet bgs. The data used for Figure 4-4 is based on subsurface soil data collected at depths
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ranging from 8-18 feet bgs. The data used for Figure 4-5 is based on subsurface soil data
collected at depths greater than 18 feet bgs. At sample locations where more than one sample
was analyzed for BTEX within a given depth range, the highest concentration detected was

utilized in developing these maps. Based on the review of the maps, the following is observed:

1. Shallow subsurface soil to a depth of 2 feet bgs did not exhibit total BTEX
concentrations exceeding 22 mg/kg.

2. The highest BTEX concentrations were observed between 2 and 8 feet bgs, i.e., above
the peat/silt/clay unit and primarily within the eastern half of the site. Off-site probe
data from SHSB-14, 15 and 16 suggests some off-site migration of BTEX in
subsurface soil above the peat silt/clay unit, to the north, northwest and southwest.

3. While evidence of NAPL such as staining, odors and tar blebs was observed at a
number of soil probes below the peat/silt/clay unit, total BTEX soil concentrations do
not exceed 0.186 mg/kg in any sample analyzed from a depth of 18 feet bgs or
greater.

Based on the apparent flow directions of shallow groundwater on-site and the location of

the samples exhibiting the highest BTEX levels, likely BTEX source areas include the following:

e Generator Room and Crude Oil Tank on the northeast portion of the site.

e Former Gas Holder No. 3 and to a lesser degree the former Gas Holder No. 2.

While SHSB-01 (5 to 7 feet) exhibited a total BTEX concentration of 126 mg/kg and was
located in close proximity of the former Coal Storage area, it is unlikely this former structure is a
BTEX source based on its apparent historical use. It is possible the source of the BTEX
observed at SHSB-01 is from other former MGP structures located to the southeast (upgradient),
such as the former Gas Holders No. 2 and No. 3.

PAHs
A total of 40 of the 48 subsurface soil samples collected from the Sag Harbor site
exhibited detectable levels of PAH compounds. Total detectable levels of PAH compounds range

from trace concentrations of less than 0.05 mg/kg to a maximum total concentration of
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5,347 mg/kg observed at SHSB-10 (2-4 feet). Table F-1 summarizes the range of PAH
concentrations associated with subsurface soil samples collected from on-site locations, along

with the location of the maximum detected concentration.

Sample SHSB-10 (2°-4’), which exhibited the highest on-site total PAH concentration of
5,347 mg/kg, was completed in the southwest portion of former Gas Holder No. 3. As discussed
above, this sample also exhibited a total BTEX concentration of 177 mg/kg, as well as evidence
of NAPL to a depth of approximately 18 feet bgs. The next highest total PAH concentration of
4,956 mg/kg was observed in sample SHSB-05 (4-8 feet). Soil probe SHSB-05 was completed in
the area of the former Tar Separating Tank. Soil recovered from SHSB-05 initially exhibited
evidence of NAPL to a depth of approximately 12 feet bgs. However, as discussed previously,
during the installation of monitoring well SHMW-02D, located adjacent to SHSB-05, physical
evidence of NAPL was also identified in recovered soil samples to a depth of 90 feet bgs.
However, analysis of a soil sample collected at this interval and labeled SHSB-05 (88-90 feet)
exhibited a total PAH concentration of only 1.6 mg/kg.

Total PAH concentrations in the three subsurface soil samples collected from the site in
support of the 1997 Phase I Site Investigation report ranged from a minimum of 26.2 mg/kg
observed at B-07 to a maximum of 329 mg/kg observed at B-10 located near the former Tar

Separating Tank.

As with BTEX, PAH concentrations also tend to decrease with depth at the Sag Harbor
site. With the exception of SHSB-11 (30-32 feet) collected from the former southernmost
Purifier House, soil samples with total PAH concentrations exceeding 3.5 mg/kg were not
detected at any given boring location below a depth of 22-24 feet. SHSB-11 (30-32 feet)
exhibited a total PAH concentration of 31.236 mg/kg. The maximum discrete PID reading at this

interval was 6.8 ppm and no evidence of odors or staining was noted at this sample depth.
Figures 4-2 through 4-5 depict total PAH concentrations along with total BTEX

concentrations in subsurface soil within the Sag Harbor site and off-site sample locations. These

maps include soil data generated from this investigation, as well as data generated under the Cut
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and Plug IRM (see Section 2.8) and the 1997 Phase I Site Investigation report (see Section 1.7).

Data utilized for Figure 4-2 is based on subsurface data collected at depths ranging from 0 to 2

feet bgs. The data used for Figure 4-3 is based on subsurface soil data collected at depths

ranging from 2 to § feet bgs. The data used for Figure 4-4 is based on subsurface soil data

collected at depths ranging from 8 to 18 feet bgs. The data used for Figure 4-5 is based on

subsurface data collected at depths greater than 18 feet bgs. At sample points where more than

one sample was analyzed for PAHs within a given depth range, the highest concentration

detected was utilized in developing these maps. Based on the review of these maps, the

following is observed.

1.

PAHs are observed in shallow subsurface soil from 0 to 2 feet bgs. PAH
concentrations at this depth interval range from 7.7 mg/kg in the area of the
northernmost former Purifying House on the east side of the site (SHSB-07) to
949.8 mg/kg in the area between former Gas Holders No. 2 and 3 (SHSB-09). PAHs
were also observed at this depth interval in the area of the former Tar Separating
Tank (SHSB-05), Gas Holder No. 1 (SHSB-06) and the Oil Tanks (SHSB-04).

Consistent with BTEX data, the highest PAH concentrations were observed in
shallow, saturated subsurface soil between 2 and 8 feet bgs, primarily within the
eastern portion of the site. The highest PAH concentrations were found within the
former location of Gas Holder No. 3 (SHSB-10), the area of the former Generator
Room and Crude Oil Tank (SHSB-02), Tar Separating Tank (SHSB-05) and the
northwest portion of the Coal Storage Area (SHSB-01).

PAHs were also observed in off-site shallow subsurface soil northwest of the site
(SHSB-14), as well as southwest of the site (SHSB-16).

PAHs were detected in subsurface soil samples from 8 to 18 feet bgs (within and
below the peat/silt/clay unit) primarily within the eastern half of the site. PAH data
for SHSB-15, located in the public parking lot north of the site indicates potential oft-
site migration of PAH compounds in subsurface soil below the peat silt/clay unit in
this area.

Based on the flow directions of shallow groundwater and the location of samples

exhibiting the highest total PAH concentrations, the following former MGP structures and

surrounding areas are considered likely PAH source areas:

Tar Separating Tank
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e Generator Room/Crude Oil Tank
e Gas Holder No. 2

e Gas Holder No. 3

e @Gas Oil Tank

e Qil Tanks

Other locations exhibiting PAH concentrations that may be considered potential sources,
which are not in close proximity to former MGP structures, include: SHSB-18 located in the
northwest corner of the site, and SHSB-01 located adjacent to the former Coal Storage Area.
Based on the direction of groundwater flow, SHSB-18 is considered downgradient of the former
Oil Tanks and former Gas Oil Tank listed above. Additionally, SHSB-01 appears to be
downgradient of former Gas Holders No. 2 and No. 3.

RCRA Metals and Cyanide

As indicated in Table F-1, RCRA metals detected in subsurface soil samples were found
to be generally within or below typical background concentrations, as defined for the eastern
United States (see Table 4-1). Total cyanide analysis indicates that 36 of the 48 subsurface soil
samples selected for analysis from the site were found to be free of detectable levels of this
compound. The highest total cyanide concentration of 4.8 mg/kg was detected in sample SHSB-
10 (2-4 feet). The second highest total cyanide concentration of 1.4 mg/kg was detected in
sample SHSB-03 (1-3 feet). The ranges of RCRA metal and total cyanide concentrations in the

subsurface soil samples are summarized below.

Sample Exhibiting
Constituents Concentration Range (mg/kg)  Maximum Concentration
Arsenic undetected -13.6 SHSB-03 (1-3 feet)
Barium 1.7-180 SHSB-03 (1-3 feet)
Cadmium undetected -1.4 SHSB-13 (2-4 feet)
Chromium 0.86-41.9 SHSB-05 (0.5-0.7 feet)
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Sample Exhibiting

Constituents Concentration Range (mg/kg)  Maximum Concentration
Lead undetected -485 SHSB-06 (0.5-1.5 feet)
Mercury undetected -4.9 SHSB-06 (0.5-1.5 feet)
Selenium undetected -6.4 SHSB-13 (2-4 feet)
Silver undetected -1.4 SHSB-02 (0.5-1.5 feet)
Total Cyanide undetected -4.8 SHSB-10 (2-4 feet)

As shown above, the highest concentrations of arsenic and barium were observed in
sample SHSB-03 (1-3 feet). Soil probe SHSB-03 was advanced in the location of the former oil
tank on the northeast corner of the site. Soil recovered at this boring from 0 to 4 feet bgs
consisted of brown to black silty sand, with no odor or staining observed. The highest
concentrations of cadmium and selenium were observed in sample SHSB-13 (2-4 feet). Soil
probe SHSB-13 was advanced southeast of Gas Holder No. 3, on the southeast corner of the site.
Soil recovered at this boring from 0 to 4 feet bgs consisted of brown silt, fill material and coal
with no odor or staining observed. The highest concentrations of lead and mercury were
observed in sample SHSB-06 (0.5-1.5 feet), completed in the area of former Gas Holder No. 1.
Soil recovered at this boring from 0 to 4 feet bgs consisted of brown silty sand with rock

fragments and hydrocarbon-like odors, but no apparent staining or NAPL.

As part of the 1997 Phase I Site Investigation report, three subsurface soil samples were
analyzed for total cyanide, but not RCRA metals. Total cyanide was found to be below detection
limits, or did not exceed 3 mg/kg in these samples.

Phenols

Total phenols analyses indicate that phenols were nondetectable in all 48 of the

subsurface soil samples collected from the site.
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PCBs

One PCB, Aroclor-1260, was detected in 2 of 3 analyzed subsurface soil samples.
Aroclor-1260 was detected in samples SHSB-02 (0.5-1.5 feet) and SHSB-03 (1-3 feet) at
respective concentrations of 0.15 mg/kg and 0.97 mg/kg. No other PCBs were detected in these

subsurface soil samples.

VOCs

Analysis of three subsurface soil samples for the full NYSDEC TCL VOCs only detected
two compounds other than BTEX. These compounds are methylene chloride in sample SHSB-
03 (1-3 feet) at a concentration of 0.13 mg/kg, and acetone in samples SHSB-01 (0.5-1.5 feet)
and SHSB-03 (1-3 feet) with concentrations of 0.008 mg/kg (qualified as nondetect due to
laboratory contamination) and 0.07 mg/kg (qualified as estimated, potentially biased high),

respectively. Methylene chloride and acetone are both common laboratory related compounds.

SVOCs

Analysis of three subsurface soil samples for the full NYSDEC TCL SVOCs indicates

that non-PAH SVOCs were not present at detectable concentrations in these samples.

TAL Metals

Metals analysis of three subsurface soil samples indicates that all NYSDEC TAL metals
are generally within or below background concentrations for soil in the eastern United States
and/or New York State (see Table 4-1). The ranges of TAL metal concentrations in the

subsurface soil samples are summarized below:

Sample Exhibiting
TAL Metals Concentration Range (mg/kg) Maximum Concentration
Aluminum 2330-2700 SHSB-03 (1-3 feet)
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Sample Exhibiting

TAL Metals Concentration Range (mg/kg) Maximum Concentration
Antimony undetected-0.8 SHSB-01 (0.5-1.5 feet)
Beryllium 0.2-0.3 SHSB-03 (1-3 feet)
Calcium 1760-18700 SHSB-03 (1-3 feet)
Cobalt 2-2.7 SHSB-03 (1-3 feet)
Copper 29.1-62.1 SHSB-03 (1-3 feet)
Iron 6410-12600 SHSB-01 (0.5-1.5 feet)
Magnesium 1070-2320 SHSB-02 (0.5-1.5 feet)
Manganese 46.4-97.3 SHSB-02 (0.5-1.5 feet)
Nickel 5.8-10.8 SHSB-01 (0.5-1.5 feet)
Potassium 208-363 SHSB-03 (1-3 feet)
Sodium 175-456 SHSB-03 (1-3 feet)
Thallium undetected NA
Vanadium 9.9-14.3 SHSB-03 (1-3 feet)
Zinc 142-352 SHSB-03 (1-3 feet)
Pesticides

Pesticide analyses of three subsurface soil samples selected for the full TCL/TAL
analyses indicate that all three samples contained detectable levels of at least four of the 21
pesticides analyzed for. Dieldrin was detected in SHSB-01 (0.5-1.5 feet), SHSB-02 (0.5-1.5
feet) and SHSB-03 (1-3 feet) at concentrations of 0.83 mg/kg, 0.02 mg/kg and 0.028 mg/kg,
respectively. 4,4-DDD was also detected in all three samples at concentrations of 0.33 mg/kg,
0.0041 mg/kg and 0.0061 mg/kg, respectively. Endrin-Ketone was also detected in all three
samples at concentrations of 0.52 mg/kg, 0.082 mg/kg and 0.05 mg/kg, respectively. Endosulfan
IT was detected in samples SHSB-01 (0.5-1.5 feet) and SHSB-03 (1-3 feet) at concentrations of
0.72 mg/kg and 0.024 mg/kg, respectively. 4,4-DDT and endrin-aldehyde were detected in
sample SHSB-01 (0.5-1.5 feet) at concentrations of 0.35 mg/kg and 0.13 mg/kg. Finally,
Endosulfan sulfate was detected in sample SHSB-02 (0.5-1.5 feet) at a concentration of 0.01
mg/kg, and methoxychlor was detected in sample SHSB-03 (1-3 feet) at a concentration of
0.029 mg/kg.
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4.2.3 Groundwater

Groundwater quality at the Sag Harbor former MGP site was characterized through the
analysis of groundwater samples collected from groundwater probes, existing shallow
monitoring wells and newly installed monitoring wells. As discussed in Section 2.3, an existing
monitoring well inventory was performed at the beginning of the field investigation program.
Based on this inventory, six existing monitoring wells were identified within the Sag Harbor site.
These existing wells were sampled in March of 2000. BTEX and PAH results for monitoring
wells are summarized in Table E-12 and Table E-13, respectively. RCRA metals and total
cyanide results are summarized in Table E-14. Total dissolved solids and chloride results are
summarized in Table E-15. A total of 15 groundwater probes were completed on the Sag
Harbor site. BTEX and PAH results for groundwater probes are summarized in Table E-17 and
Table E-18, respectively. VOC results for selected groundwater probes are summarized in Table
E-19. Analytical results associated with on-site groundwater samples are also summarized in

Table-F-2.

Based on the results of the existing monitoring well and groundwater probe sampling, a
total of four new monitoring wells were installed on the Sag Harbor site. In April of 2000, the
newly installed wells were sampled. With the exception of one well, the existing monitoring
wells were also resampled. BTEX and PAH results are also summarized in Table E-12 and
Table E-13, respectively. RCRA metals, total cyanide, iron and results are also summarized in
Table E-14. Total dissolved solids and chloride results are also summarized in Table E-15. As
previously mentioned, analytical results associated with groundwater samples are also

summarized in Table F-2.

Based on the hydrogeologic setting of the site, the groundwater chemical data has been

grouped into three hydrogeologic zones including:
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Shallow Groundwater

Groundwater located above or within the peat/silt/clay unit between 0 and 12 feet below
grade is considered shallow groundwater. As discussed in Section 3.3, shallow groundwater

above this confining unit is under water table conditions.

Intermediate Groundwater

Groundwater located below the peat/silt/clay unit, and between 25 and 45 feet below

grade, is considered intermediate groundwater and is under partial confining conditions.

Deep Groundwater

Groundwater between 45 and 75 feet is considered deep groundwater and is under partial

confining conditions.

BTEX

Forty-nine out of 51 on-site groundwater samples exhibited detectable concentrations of
BTEXThe highest levels of BTEX were generally observed in the eastern portion of the Sag
Harbor site, from within the shallow groundwater zone. However, the maximum total BTEX
concentration of 23,900 ug/l, was observed in the intermediate groundwater zone at SHGP-02
(32-34 feet), located on the north side of the former Generator Room, south of the former Crude
Oil Tank. This sample was described as containing floating NAPL and sheen, and was collected
from the same general location which exhibited the highest total BTEX soil concentration
observed at SHSB-02 (6-7 feet). The next highest total BTEX concentrations of 8,840 ug/l and
7,940 ug/l were observed in the two groundwater samples collected from shallow existing
monitoring well MW-02, located in the extreme southeast corner of the site. Both groundwater
samples collected from MW-02 exhibited a hydrocarbon-like odor, but no sheen or measurable
NAPL was noted. As discussed in Section 3.3, there appears to be a south to southwesterly

component of flow within the southernmost portion of the site. Based on these observed
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conditions, MW-02 could be considered downgradient of the southernmost former Purifying

House, located along the eastern property boundary.

The majority of groundwater samples collected from existing and newly installed
monitoring wells exhibited naphthalene/hydrocarbon-like odors, but no sheens or floating
product. Exceptions to this include SHMW-01S, which exhibited a sheen during sampling,, and
MW-05, which contained a thin layer (less than 0.1-foot thick) of floating NAPL with a
petroleum-like odor during water level measurements on December 18, 2000. A sample of this
NAPL was collected and analyzed by USEPA Method 8100M/8015M for petroleum finger print
determination. Based on this analysis, and comparison of the results to 23 different reference
standards, the NAPL collected from MW-05 most closely matched a diesel fuel; however, based
on the laboratory report, it appeared to have a slightly higher boiling point and contained less

prominent n-alkanes than the standard diesel fuel reference.

Figures 4-6 through 4-8 summarize total BTEX and total PAH, data collected from on-
site and off-site monitoring wells and groundwater probes. Figure 4-6 depicts the shallow
groundwater zone, at or above the peat silt/clay unit, Figure 4-7 depicts the intermediate
groundwater zone and Figure 4-8 depicts the groundwater data available for sample depths
greater than 45 feet bgs, which is considered the deep groundwater zone. Figures 4-6 through

4-8 supports observations discussed earlier in this section, including:

1. The highest total BTEX concentrations are generally observed in the shallow
groundwater zone, within the eastern portion of the site, with a total of five shallow
groundwater samples exhibiting total BTEX concentrations in excess of 5,000 ug/l (as
indicated by the green shading). The only other shallow groundwater sample
exhibiting a total BTEX concentration in excess of 5,000 ug/l is off-site shallow well
SHMW-04S, indicating off-site migration of BTEX to the north and northwest in
shallow groundwater. Additionally, Figure 4-5 illustrates the off-site migration of
BTEX compounds in shallow groundwater west of the site (SHGP-14, SHGP-18,
SHGP-22 and monitoring well SHMW-09S) and to the south of the site (SHMW-06S
and SHMW-07S).

2. The presence of BTEX within the intermediate groundwater zone appears to be
primarily localized within the eastern central portion of the site, including sample
locations SHGP-02, SHGP-05 and SHGP-10. Off-site migration of BTEX within
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