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Executive Summary

This report presents a Remedial Action Plan (RAP) for the KeySpan Corporation (KeySpan)
Halesite Former Manufactured Gas Plant (MGP) Site located in Halesite, within the Town of
Huntington, Suffolk County, New York (the site). This report has been prepared in
accordance with the Order on Consent, Index No. D1-0001-98-11 (the Order), signed by
KeySpan and the New York State Department of Environmental Conservation (NYSDEC).

The site is owned by the Long Island Power Authority (LIPA), and a portion of the site is
used by LIPA as an electric system substation, currently operated and maintained by
KeySpan for LIPA. The remainder of the site is steeply sloped, heavily vegetated, and
vacant.

This RAP was prepared in accordance with the NYSDEC-approved Remedial Investigation/
Feasibility Study (RI/FS) Work Plan and in a manner consistent with the Comprehensive
Environmental Response, Cleanup, and Liability Act (CERCLA), the National Contingency
Plan (NCP), and the United States Environmental Protection Agency (USEPA) guidance
document entitled Guidance for Conducting Remedial Investigations and Feasibility Studies
under CERCLA (USEPA, 1988), and appropriate USEPA and NYSDEC technical and
administrative guidance documents, including Draft DER-10, Technical Guidance for Site
Investigation and Remediation (NYSDEC, 2002).

Consistent with the Order, an RI, and an assessment of potential impacts on human health
and ecological conditions were previously conducted and reported in the Halesite Former
Manufactured Gas Plant Site Final Remedial Investigation Report, Town of Huntington, New
York (Vanasse Hangen Brustlin, Inc., 2004). There are site-related chemical constituents
present in the soil and groundwater beneath the site, and there are existing and potential
pathways of exposure to these constituents. Groundwater is shallow, and there are potential
exposures to chemicals in indoor air at third party-owned properties outside of the main
boundaries of the former MGP operations that have volatilized from groundwater. Other
potential exposure pathways include direct contact with soil or groundwater during site
construction and utility work.

The regulations and guidance provide a methodical, step-wise process to establish remedial
objectives for the site, identify and screen potential remedial technologies applicable to the
site, develop a range of comprehensive remedial alternatives, evaluate and compare the
alternatives, and recommend a remedy. The application of this process to the site is
presented in the body of the document, including presentation of the alternatives considered
and their evaluation against regulatory-defined criteria.
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Taking into account the RI findings, the current and future exposure scenarios, the
requirements of the Order, and the applicable regulatory requirements, the following remedy,
out of five alternatives considered, is recommended for the site.

=  Excavate shallow/unsaturated soils in the two dense non-aqueous phase liquid
(DNAPL) tar source areas in the Upland Area and excavate shallow soils below the
water table in two DNAPL source areas in the Lowland Area, including any structures
that may remain in place, with off-site thermal treatment of soils.

= Construct an engineered cap in the unsaturated zone across the two DNAPL tar source
areas in the Upland Area.

= Construct an engineered treatment barrier/zone along the Eastern and the Western
property boundaries of the Lowland Area.

=  Establish Institutional controls to prevent use of groundwater in the area impacted by
MGP-related contaminants and to prevent any disturbance of the engineered caps.

= Recover DNAPL tar where feasible.

= Monitor groundwater for potential effects from MGP-related contaminants in the
Downgradient Area and on the office building property south of the site.

This remedial alternative is identified as Alternative 3 in the body of this report. The
estimated cost to implement this remedy is $5.3 million.

Implementation of this proposed remedial alternative will achieve the following Remedial
Action Objectives (RAOs) developed for the site in accordance with regulatory requirements.

Groundwater
=  Prevent, to the extent practicable, contact with or ingestion of contaminated
groundwater associated with the site.
= Prevent, to the extent practicable, the migration of contaminated groundwater into
Huntington Harbor.
=  Remove, to the extent practicable, the source of groundwater contamination.

=  Prevent, to the extent practicable, ingestion/direct contact with contaminated soil.
=  Prevent, to the extent practicable, the migration of DNAPL tar beyond the boundaries
of the site.

Soil Vapor

=  Prevent, to the extent practicable, inhalation of contaminants volatilizing from soil or
groundwater into closed structures.
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This alternative will achieve the RAOs developed for the site. The alternative significantly
reduces the existing contaminant mass. This mass reduction reduces the potential for future
exposure to site-related contaminants in soil and groundwater. The flux of contaminants into
groundwater is reduced by removal and destruction of source material. The treatment
barrier/zone and NAPL recovery mitigate the potential migration of residual contamination
from the site. These measures significantly reduce the contribution of contaminants to the
Downgradient Area.

The alternative will allow and support a variety of future site uses; however, it is anticipated
that a portion of the site will continue to be used indefinitely as a substation, and the
remainder of the site is not suitable for development. Institutional controls will be required
to prevent and control potential exposure to remaining contaminants. However, these
controls are readily implemented and future disturbance of remaining zones of contamination
will be infrequent.

This alternative involves intensive remedial construction activities that could affect the
operation of the substation currently owned by LIPA. Significant design and engineering is
required prior to implementing the remedy, including selection of a final location and
alignment of the treatment barrier/zone and pilot-scale testing of the treatment barrier/zone
technology to minimize disturbance to the LIPA substation. The design and engineering
phase will consider ways to prevent or minimize disruption to the operation of the substation.
Maintenance of uninterrupted electric power to the residences in the vicinity of the site will
be critical to community acceptance of the selected remedy.

Considering all of the criteria and the strong probability that the site will continue in its
current uses, Alternative 3 was selected as the remedy for the site. Alternative 3 achieves all
RAOs, provides better reduction in toxicity and mobility of site contaminants than the other
alternatives, and offers a reasonably comparable removal of contaminated materials to the
other alternatives that include removal as an element. Alternative 3 is at least as
implementable as the other alternatives and is the most cost effective.
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1. Purpose

1.1 Introduction

This report presents a Remedial Action Plan (RAP) for the KeySpan Corporation (KeySpan)
Halesite Former Manufactured Gas Plant (MGP) Site in Halesite, Town of Huntington,
Suffolk County, New York (the site). This report has been prepared in accordance with the
Order on Consent, Index No. D1-0001-98-11, (the Order) signed by KeySpan and the New
York State Department of Environmental Conservation (NYSDEC).

The former MGP site is located east of New York Avenue, south of the Halesite Post office,
and north of an office building property and a Town of Huntington Nature Preserve. A site
location map is shown on Figure 1-1.

From 1995 to 2004, a series of investigations at the site have identified impacts associated
with the former MGP operations. The Remedial Investigation (RI) reports, including the
April 2004 Halesite Former Manufactured Gas Plant Site Final Remedial Investigation
Report, Town of Huntington, New York (Vanasse Hangen Brustlin, Inc. [VHB], 2004) and the
December 2002, Halesite Former Manufactured Gas Plant Site Remedial Investigation
Report (Dvirka and Bartilucci [D&B], 2002), summarize the findings of all the
investigations and recommend further remedial action to eliminate migration pathways
and/or eliminate potential exposure to MGP-related impacts.

1.2 Scope of Remedial Action Plan

This RAP was developed to meet the requirements of a “Remedial Plan” in accordance with
the factors set forth in 6 NYCRR 375-1.10(c), NYSDEC Technical and Administrative
Guidance Memorandum (TAGM) #4030 Selection of Remedial Actions at Inactive Hazardous
Waste Sites, and NYSDEC Draft DER-10 Technical Guidance For Site Investigation and
Remediation. This RAP is intended to identify Remedial Action Objectives (RAQs) for the
site and develop and select an appropriate Remedial Alternative for the site.

To efficiently manage the RI of the site, it was divided into three separate remedial areas, the
Upland Area, the Lowland Area, and the Downgradient Area. Development of remedial
alternatives is also discussed in relation to these three areas. The Upland Area is defined as
the eastern two-thirds of the site consisting of an uneven vegetated slope that rises
approximately 70 feet. The Lowland Area is defined as the western third of the site and
includes the active Long Island Power Authority (LIPA) substation. The Downgradient Area
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is defined as the area between the site and Huntington Harbor, including New York Avenue.
The site layout including the remedial area boundaries is shown on Figure 1-2.

In August 2005, a “clean utility corridor” was installed in a portion of the Lowland Area
within the substation footprint. This clean utility corridor installation will support the
expansion of the LIPA substation and involved the removal of impacted shallow soils to
create a “clean” corridor for workers. Approximately 450 cubic yards of impacted soils was
removed from an area of approximately 40 feet by 80 feet to a depth of about 4 feet below
ground surface (bgs). A visual excavation barrier was placed at 4 feet bgs and the area was
backfilled with clean fill. The clean utility corridor installation will not be discussed in this
RAP; however, impacted soils left in place below the clean utility corridor area will be
addressed in this RAP.

There is an area of tar-saturated soil on an adjoining property containing an office building
and associated parking areas (the Office Building property) located south of the Lowland
Area. Itis unclear if these impacts are the result of direct migration and are interconnected to
the impacts observed at similar depths in the Lowland Area or are the result of discrete
placement. For the purposes of development of the site conceptual model and potential
remedial actions, it was assumed that the impacts are interconnected. A remedy for this area
is recommended in this RAP; however, the final remedy for this area may be adjusted based
on the final distribution of impacts and negotiated access to the property.

The results of this RAP will be used for selection of a final remedial response for the site. In
accordance with the Order, the NYSDEC, in consultation with KeySpan, shall select a
remedial response for the site that eliminates or mitigates all significant threats to the
environment or public health that hazardous materials constitute. Once a remedy is agreed
to, KeySpan will prepare a Remediation Work Plan and a Remedial Design, if necessary, for
submittal to the NYSDEC, as described in the Order on Consent.

1.3 Report Organization

This document has been organized in accordance with the NYSDEC Draft DER-10
Technical Guidance for Site Investigation and Remediation Section 4.3(b) and includes the
following sections:

= Executive Summary

=  Purpose

=  Site Description and History

=  Summary of Remedial Investigation and Exposure Assessment
= Remedial Goals and Remedial Action Objectives

=  General Response Actions
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= |dentification and Screening of Technologies
= Development and Analysis of Alternatives
= Recommended Remedy

KeySpan and the NYSDEC agreed to expand the presentation of alternatives in this RAP
beyond what would normally be required for a Voluntary Cleanup site (DER-10 section
4.3(d)), where only the proposed alternative need be described. Given the circumstances
particular to this site, presenting and evaluating other alternatives gives added support to the
proposed remedy. By documenting the consideration given to other, less suitable,
approaches, potential questions of project stakeholders regarding alternatives to the proposed
remedy may be answered in advance. Therefore, the organization and content of this report
follows more closely that required for a Feasibility Study.
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2. Site Description and History

This section presents a summary description of the site, its operating history, previous
investigations, and interim remedial measures. Refer to the Rl Reports for more complete
descriptions of the site and its history.

2.1 Site Description

The Halesite former MGP site is located in Halesite, which is located in the Town of
Huntington, in northwestern Suffolk County, New York. The site is about 1-acre in size and
is located along North New York Avenue, approximately 200 feet east of Huntington Harbor.
An active LIPA electric substation is located on the western third, or Lowland Area, of the
site. The remaining eastern two thirds of the property, or Upland Area, is undeveloped land
that is characterized by a steep slope that is heavily vegetated. The substation and Upland
portion of the site are fully enclosed and secured by a chain link fence. The surrounding area
is primarily residential with a mixture of commercial properties along New York Avenue.
The topography of the site is relatively flat in the area of the existing electric substation in the
Lowland Area. The undeveloped Upland portion of the site rises sharply eastward from
approximately 20 feet to 60 feet above mean sea level (msl) and continues to slope upward to
a highpoint near the northeast corner of the property. The elevation of the site ranges from
about 16 feet above msl near the western boundary of the site in the Lowland Area to
approximately 86 feet above msl at the eastern boundary of the site in the Upland Area.

Surrounding properties include:

= North - Halesite Post Office and residential properties farther north of the post office
property.

= East - Residential properties.

= South - Office Building property, Town of Huntington (TOH) Nature Preserve, and
commercial businesses farther south.

= West - New York Avenue and Downgradient Area, including Halesite Fire
Department, TOH Marina and associated parking lot, and Huntington Harbor.

2.2 Site History

The Halesite former MGP (also known as the Huntington MGP) is believed to have initiated
operations around 1892 and continued to operate through approximately 1918. The water
gas/carbureted gas or carbureted water gas process and an oil gas process were used on site to
manufacture gas (Eng, 1985). The plant was owned by the Standard Gas and Electric Light
Company during the years 1892 to 1893. The Huntington Gas Company took over the site in
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1900, followed by the Long Island Lighting Company (LILCO) in 1919. Structures that had
been used for the manufacture of gas were later dismantled and removed from the site.
Following the merger between LILCO and the Brooklyn Union Gas Company, the Halesite
former MGP site became the property of LIPA due to the presence of the electric substation
facility. Additional details regarding the history of the site are provided in the December
2002 RI Report.

2.3 Future Site Use

The Lowland Area of the site is currently used as an electric substation owned by LIPA. The
Upland Area is vacant. The off-site areas are primarily commercial, office, and residential.
In addition, the TOH Nature Preserve is located immediately adjacent to the southeast
portion of the site. All of these uses are expected to continue. As a consequence, the current
exposure scenarios also hold for future use of the site and surrounding areas. A future on-site
residential land use scenario is included in the exposure assessment (see Section 3.2);
however, given the site’s anticipated continued use as an electric substation, site access, and
topography issues associated with the currently undeveloped eastern portion of the site,
future residential use of the site is unlikely. Additional future human populations considered
in the exposure assessment include on-site and off-site construction workers, on-site
commercial workers, on-site adult and child visitors to commercial establishments, and
nearby off-site adult utility workers. Although future redevelopment of the site is unlikely,
the construction worker is considered in the event that construction activity in the vicinity of
the substation takes place. The possibility, although unlikely, exists that the site may be used
in the future for commercial purposes. Thus, exposures for adult on-site commercial workers
and adult and child visitors to future on-site commercial establishments may occur.

Chemical exposure for nearby off-site utility workers could be expected because of the
presence of subsurface utility lines in areas adjacent to the site. Off-site construction worker
exposure to areas surrounding the site is possible in the event of future off-site
redevelopment.
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3. Summary of Remedial Investigation and
Exposure Assessment

A Final RI Report was submitted to the NYSDEC by KeySpan in April 2004 and approved in
2004. The following summary of findings is adapted from the Rl Report. Refer to Figure
1-2 for locations of specific areas of the site referenced below.

3.1 Site Geology and Hydrogeology

3.1.1 Site Geology

There are four primary stratigraphic units identified at the site. These units are in descending
order: topsoil/fill material, shallow sand unit, fine-grained unit, and glacial sand unit. The
fine-grained unit primarily consists of silty sands and clay-rich silts with lesser amounts of
clay. As shown on Figures 3-1 and 3-2, this unit is fairly continuous and encountered
throughout the Lowland and Upland portions of the site. The unit is encountered between 8
and 10 feet bgs in the Lowland Area, and given the variable topography of the Upland Area,
at depths ranging from approximately 20 to 70 feet bgs. The unit is generally less than 5-feet
thick, but grades to a thickness of up to 8 feet in areas of the Upland Area. Geotechnical
samples were collected from this material during the RI. The results of these samples
indicate that the fine-grained unit acts as a partial confining unit, and where present, this unit
has inhibited the vertical migration of MGP-related material released to the shallow
subsurface environment.

3.1.2 Site Hydrogeology

Investigations conducted at the site have been limited to the Upper Glacial aquifer, which is
shallow, exists under unconfined conditions, and has a total saturated thickness of
approximately 400 to 500 feet in the area of the site (N.E. McClymonds and O.L. Franke,
1972). Locally, the shallow groundwater in the Downgradient Area appears to be perched
above the fine-grained unit, which acts as a partial confining layer.

Groundwater elevations at the site are tidally influenced. The average hydraulic gradient in
the shallow water table zone is relatively flat and increases in steepness as groundwater flows
across the site from east to west. Gradients were steeper during low tidal stages.
Groundwater in the intermediate zone flows towards the west/northwest, consistent with the
shallow groundwater zone. The high and low tide horizontal hydraulic gradients for the
intermediate groundwater zone increase in steepness as groundwater flows across the site
from east to west towards Huntington Harbor, consistent with shallow groundwater. Water
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level measurements were also obtained from the three deep groundwater monitoring wells
screened in the glacial sand unit. Based on the water elevations for the few available data
points, the hydraulic gradient for deep groundwater also slopes in the direction of Huntington
Harbor indicating a generally westerly groundwater flow direction. The average hydraulic
gradients at high and low tides for the deep groundwater zone during the two gauging events
indicate that there is very little tidal influence in this portion of the aquifer.

The vertical head differences observed at the site during the RI indicate that groundwater
flow transitions from a predominantly horizontal flow regime to one with a strong upward
vertical component as groundwater flows across the site from east to west towards
Huntington Harbor.

3.2 Nature and Extent of Contamination

MGP-related contaminants are present in the subsurface beneath the former site and adjacent
properties. The following sections describe the distribution of contaminants in the site area
and the adjacent properties.

3.2.1 Soil and Non-Aqueous Phase Liquids Source Material

Three primary source areas of non-aqueous phase liquids (NAPL)-saturated soil were
identified at the site:

= Tar Deposit Area 3 in the Upland Area
= Southeast of the former Gas House and MGP process area in the Lowland Area
=  The Small Crater/Tar Deposit Area 5 in the Upland Area

Dense non-aqueous phase liquid (DNAPL) tar has not migrated off-site in the Upland Area
or north of the site in the Lowland Area. Tar-saturated soil was observed immediately west
of the site in the Downgradient Area and immediately south of the site in the Lowland Area.
Concentrations of dissolved benzene, toluene, ethylbenzene, and xylenes (BTEX) and
polycyclic aromatic hydrocarbons (PAHS) in groundwater at and downgradient of the site are
generally decreasing or have remained the same from 1995 to present. The well and
basement survey indicates that groundwater is not a potential source of exposure to off-site
populations. The potential for adverse ecological impact is minimal.

Tar-saturated soil was observed in subsurface soil above and at the fine-grained unit in the
vicinity of the three primary source areas. Additional impacts were identified below the fine-
grained unit near two of these primary source areas, the Small Crater/Tar Deposit Area 5 and
the former Gas House and MGP process area. Tar-saturated soil was found to depths of
approximately 52 feet bgs, 22 feet bgs, and 54 feet bgs in the vicinity of Tar Deposit Area 3,
the former Gas House and MGP process area, and the Small Crater/Tar Deposit Area 5,
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respectively. Within these primary source areas, the majority of the potentially mobile tar
impacts (tar-saturated soils) are present in the shallow unsaturated soils near Tar Deposit
Area 3, the Small Crater/Tar Deposit Area 5, and in the shallow saturated soils in the vicinity
of the active LIPA substation. The remaining tar-saturated soils in these areas are located at
or above the fine-grained unit as shown on Figures 3-1 and 3-2. These deeper impacts
represent a relatively small proportion of the MGP-related impacts and are distributed in thin,
discrete lenses.

Limited tar-saturated soil was found in the Downgradient Area immediately adjacent to the
western site boundary, at or beneath the fine-grained unit. This suggests that some tar has
migrated along the fine-grained unit from the Lowland portion of the site westward to the
Downgradient Area off-site. However, soil borings advanced along the bulkhead of
Huntington Harbor showed no significant MGP-related impacts. Sediment probing activities
in Huntington Harbor did not indicate any NAPL impacts to harbor sediments. It is unlikely
that tar impacts will ever reach Huntington Harbor, given the age of the likely release (over
70 years ago), the lack of any evidence of tar in soil, and groundwater close to the harbor.
Groundwater analyses in the Downgradient Area indicated little to no presence of MGP-
related chemicals. Therefore, the subsurface soil, groundwater, and harbor sediment probing
data indicate that Huntington Harbor has not been and is not likely to be impacted by the
former MGP site.

A potential tar migration pathway may exist from the Small Crater/Tar Deposit Area 5 in the
Upland Area toward the eastern site boundary. At this location, the fine-grained unit dips
slightly to the east and southeast, rising again near the eastern and southern site boundaries.
The change in elevation of the surface of the fine-grained unit near the site boundary creates
a shallow indentation in the fine-grained unit surface where a small volume of tar has
accumulated as shown on Figure 3-1. This indentation and the relatively small volume of tar
present at depth have prevented migration off-site.

The data suggest a possible tar migration pathway along the fine-grained unit from Tar
Deposit Area 3 in the Upland Area to the Lowland portion of the site. Tar-related impacts
were observed at the fine-grained unit at borings located along the southern site boundary
between the on-site Upland and Lowland Areas. Forensic analyses also indicate that tar
detected in a sample collected near Tar Deposit Area 3 in the Upland Area is similar to that
found in a sample collected in the southeast corner of the on-site Lowland Area. However,
the impacts do not appear to be continuous from one area to the next, indicating that the
pathway is no longer complete or that the volume of mobile tar in Tar Deposit Area 3 is
insufficient to maintain migration.

MGP-related impacts to soil are discontinuous in the on-site Lowland Area with the majority
of the observed impacts in the southeast, southwest, and northwest corners. Tar appears to
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extend southward from the site onto the adjoining Office Building property. However, tar-
saturated soil was only observed in one soil boring located at the Office Building property
and was limited to the 10- to 11-foot interval. Other MGP-related impacts on the Office
Building property were limited to depths ranging from approximately 4 to 12 feet bgs.
Therefore, MGP-related impacts at this property appear to be limited.

3.2.2 Groundwater

Groundwater impacts are discussed in the RI based on the hydrogeologic setting of the site,
according to the following zones: water table, shallow, intermediate, and deep.

The water table groundwater zone includes all data associated with samples collected from
the water table to a maximum depth of 14 feet bgs within the Lowland and at depths of 22 to
57 feet bgs in the Downgradient Areas. The shallow groundwater zone includes all well and
groundwater probe data collected immediately below the fine-grained unit and within the
glacial sand unit. This zone generally corresponds to a 15-foot interval of approximately 0 to
15 feet below the fine-grained unit in these areas. The intermediate groundwater zone
includes all groundwater data collected from the glacial sand unit from a depth of 30 to 60
feet bgs within the Lowland and Downgradient Areas. This zone generally corresponds to a
30-foot interval of approximately 15 to 45 feet below the fine-grained unit in these areas.
The deep groundwater zone includes all groundwater data collected from the glacial sand
unit greater than 60 feet bgs within the Lowland and Downgradient Areas. This zone
generally corresponds to depths greater than 45 feet below the fine-grained unit in these
areas.

Groundwater monitoring is currently being conducted at the site on a bi-annual basis.

Water Table Groundwater

The analytical results indicate that the groundwater samples with the highest concentrations
of BTEX and PAHs in the water table groundwater zone above the fine-grained unit were
obtained from monitoring wells located in the Lowland Area. These wells are generally
located downgradient of Tar Deposit Area 3 and to the south of the former Gas House and
MGP process area in the Lowland portion of the site. In addition, the groundwater results
indicated non-detect to low concentrations of BTEX and PAHSs within the Downgradient
Area.

During the April 2005 sampling round, a 0.4-foot thick layer of light non-aqueous phase
liquid (LNAPL) was observed in monitoring well HHMW-12 located near the southern
boundary of the site in the Upland Area adjacent to the TOH Nature Preserve. Laboratory
forensic analysis of this LNAPL indicated that it primarily consisted of diesel or #2 heating
oil, and included the presence of a weathered tar product from a separate release.
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Shallow Groundwater

The analytical results indicate that the groundwater sample with the highest concentrations of
BTEX and PAHSs in the shallow groundwater zone was obtained from monitoring well
HHMW-10, which is located immediately southeast of the former Gas House and MGP
process area located in the Lowland portion of the site. Free DNAPL accumulates in
monitoring well HHMW-10 and the high concentrations that were detected in the sample
may be attributed to residual NAPL in the groundwater sample. With the exception of well
HHMW-10, monitoring wells sampled in July 2003 in the shallow zone generally exhibited
non-detect to low levels of BTEX and PAHS.

The analytical results of groundwater samples collected from monitoring wells in the Upland
Area indicate non-detect to low concentrations of BTEX and PAHs within the on-site and
off-site portions of the Upland Area. This indicates that upgradient groundwater in the
shallow zone beneath this area has not been significantly impacted.

Intermediate Groundwater

BTEX compounds were not detected in intermediate groundwater in the Lowland Area.
Concentrations of PAHs were non-detect to low, and Carcinogenic PAHs were not detected
in samples collected from the Lowland Area intermediate monitoring wells. In addition, the
groundwater results indicated non-detect to low concentrations of BTEX and PAHs within
the Upland Area, which indicates that groundwater within the intermediate zone beneath this
area has not been significantly impacted.

Deep Groundwater

The deep groundwater results indicated non-detect to low concentrations of BTEX and
PAHSs, which indicates that groundwater within the deep zone beneath the site has not been
significantly impacted.

3.2.3 Soil Vapor

Concentrations of total BTEX in soil vapor ranged from non-detect to 30.3 parts per billion
volume (ppbv). Naphthalene was not detected in any of the 14-soil vapor samples collected
at and in the vicinity of the site. In addition, soil vapor samples collected from the Office
Building Property to the south of the site exhibited low total BTEX concentrations ranging
from 6.53 ppbv in sample HHSV-11 to 26.7 ppbv in sample HHSV-08. These low level
concentrations indicate minimal, if any, impact.
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3.3 Qualitative Human Exposure Assessment Summary

A Qualitative Human Exposure Assessment (QHEA) is included in the April 2004 RI Report.
The QHEA indicated that distinct human populations, both on-site and in the vicinity of the
site, could be exposed to site-related chemical compounds. Because the current and future
use of the site is a secured LIPA electric substation, the possibility of exposure to site-related
chemical compounds on-site is limited to persons authorized to work on the site and unlikely
trespassers. The possibility of exposure off-site currently is very unlikely, as is discussed
below. Again, as the future use is unlikely to change from the current use, the possibility of
exposure on-site exists only for authorized persons and trespassers.

Under current and future site use conditions, potential on-site receptors include possible
trespassers and KeySpan workers. Potential current off-site receptors include commercial
workers, adult and child visitors to commercial establishments, off-site recreators, and nearby
off-site adult and child residents. Potential future off-site receptors include construction
workers and nearby off-site utility workers.

The following existing or potential exposure pathways are significant and may require
remedial action for their elimination or mitigation:

= Ingestion, dermal contact, and particulate inhalation of surface soil to
trespassers or KeySpan workers. Unlikely, due to well-built security fencing and 6
to 8 inch base of crushed stone across a significant portion of the Lowland Area.
Could be managed through institutional and/or engineering controls.

= Inhalation, dermal contact, and particulate/vapor inhalation of subsurface soil
or groundwater from future on-site and off-site construction, redevelopment, or
nearby utility work. Potential future off-site receptors include construction workers
and nearby off-site utility workers.

= Ingestion, dermal contact, and vapor inhalation of groundwater used for
domestic purposes. The results of the well and basement survey indicate that
groundwater is not a current potential source of exposure to off-site populations. The
sampling at the single private well identified in the survey did not show MGP-related
impacts. The well is located approximately 300 feet northeast of the site.

= Vapor inhalation exposure from indoor air in current or future structures on or
off the property. On-site and off-site soil vapor sampling results exhibited low
concentrations of BTEX and other volatile organic compounds. Although a complete
exposure pathway could exist, low concentrations of BTEX detected in soil vapor
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samples are unlikely to contribute significantly to indoor air concentrations because
they are below background concentrations normally found in New York homes
(NYSDOH 2005).

Refer to the exposure assessment in the April 2004 RI Report for a more detailed discussion
of the potentially exposed populations.

3.4 Fish and Wildlife Resources Impact Analysis

The RI and Fish and Wildlife Resources Impact Analysis (FWRIA) have indicated that there
are pathways through which wildlife could be exposed to potentially hazardous materials
related to former MGP activities. However, because of the level of urbanization in the
community and the transient nature of wildlife present, remedial activities specifically
directed at wildlife exposure are not required.

3.5 Summary of Impacted Media and Contaminants of Concern

Based on the findings of the remedial investigations and exposure assessments, the impacted
media requiring remedial action are subsurface soil, NAPL source material, and groundwater.
Contaminants of concern are BTEX and PAHSs. Potential human exposure to contaminants
present in these media at the site requires mitigation via remedial action. There are no
potential ecological exposures of significance. The potential exposure to groundwater is only
anticipated to occur through infrequent ground intrusive construction-related activities. The
information collected in the RI indicates that potential exposures to site-related chemical
compounds via inhalation of indoor air in the vicinity of the site are minimal. A very small
number of properties have the potential for indoor air exposure. The owners of these
properties were contacted regarding this information.

3.6 Conceptual Model Development and Discussion

Using the RI findings, a quantitative conceptual model describing the distribution of MGP-
related impacts in the subsurface was developed for the site.

3.6.1 Model Development

The site was divided into three distinct geographic areas, the Upland Area, the Lowland Area
and the Downgradient Area (west of New York Avenue, adjacent to Huntington Harbor).
The subsurface soils under each of these geographic areas were further divided into two
discrete depth intervals based on the depth to groundwater, the Unsaturated Zone, and the
Saturated Zone. The physical observations from the borings in each of the zones and
intervals were used to define the lateral extent of impacts and estimate the potential volume
of soil impacted. Within each zone, the observed impacts and laboratory analytical results
were used to define areas and depth intervals where remedial actions may be warranted. The
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analytical results from the soil samples collected in these areas were averaged. In certain
intervals, soil samples were not collected. In such intervals, the average analytical results
were assumed to be similar to that of adjoining intervals with similar physical impacts.
Using the average analytical results and estimated soil volume, the distribution of source
material in the soil was calculated. Figure 3-3 illustrates the conceptual model, depicting the
distribution of MGP-related impacts.

3.6.2 Model Interpretation

The model presents the RI findings in the context of the geographic and stratigraphic setting
of the site. This context is of critical importance in developing and evaluating remedial
alternatives. From a geographic perspective, site access and existing infrastructure
considerations can profoundly affect the implementability of a remedial approach. From a
stratigraphic perspective, it becomes more technically difficult and costly to address
contaminants at increasing depths. A clear understanding of the relative distribution of
contaminant mass within the site provides insight when evaluating the relative merits, costs,
and risk-reduction benefits of remedial technologies and alternatives. This insight is also
critical in evaluating the need for additional institutional action necessary to support the
remediation, such as access to or control of property.

The relative distribution of contaminant mass is shown on Figure 3-3, and summarized as
follows:

Portion of Total Site

Geographic Area - Depth Zone Contaminant Mass

Upland Area — Unsaturated Zone 67 %
Upland Area — Saturated Zone <1%
Lowland Area — Unsaturated Zone 14 %
Lowland Area — Saturated Zone 14 %

Downgradient Area — Unsaturated Zone
including water table smear zone, up to

6 feet deep 2%
Downgradient Area — Saturated Zone 2%
Office Building Property — Unsaturated

Zone <1%
Office Building Property — Saturated

Zone <1%

This distribution of contaminant mass is consistent with the model of contaminant migration
presented in the April 2004 Final RI report. The majority of contaminated material was
observed on top of the fine-grained unit that is present below the site. This layer is located 8

©
G El Cansultants 13



REMEDIAL ACTION PLAN
HALESITE FORMER MGP SITE
KEYSPAN CORPORTATION
MARCH 2006

to 12 feet below grade surface in the Lowland Area and between 50 to 60 feet below grade
surface in the Upland Area. Relatively little source material is present at depth at the site. Of
the estimated 67% of contaminant mass in the Upland Area Unsaturated Zone, a majority is
located above a depth of 25 feet. In addition, the majority of the contaminant mass located in
the Lowland Area Saturated Zone is no deeper than 12 to 14 feet below grade surface. Based
on the fate and transport mechanisms established, it is likely that denser source material
migrated vertically under the influence of gravity until it reached the less-permeable fine-
grained unit. The fine-grained layer is relatively flat, accounting for the minimal lateral
migration of the impacted materials from the source areas.

Using this model, the three source areas identified during in the April 2004 RI report have
been refined into five DNAPL source areas based on depths to impacted materials and
proposed remedial approaches. The five source areas are:

=  Tar Deposit Area 3 in the Upland Area
= Tar Deposit Area 5 in the Upland Area
= Southeast Corner of the Lowland Area (including a portion of the LIPA substation)
= Southwest Corner of the Lowland Area
= Northwest Corner of the Lowland Area

The model highlights the following site conditions that will significantly affect the
consideration and selection of remedial alternatives and technologies:

= Approximately 81% of the estimated contaminant mass is located above the water
table within the Upland and Lowland Areas.

= Approximately 4% of the contaminant mass is located between the water table and
approximately 13 feet bgs in the Southwest and Northwest Corners of the Lowland
Area.

= Approximately 10% of the estimated contaminant mass is located at depths of
approximately 10 to 25 feet under the active LIPA substation and associated utility
corridor, an important part of the local and regional utility infrastructure.

= Relatively little of the contaminant mass is located below the fine-grained unit.

= Less than 5% of the estimated contaminant mass is located at within the
Downgradient Area.

=  Less than 1% of the estimated contaminant mass is located on the Office Building
property. However, the exact extent of the impacts on the Office Building property
are uncertain and will be verified prior to design.

= Access and issues associated with remedial action logistics and infrastructure needs
will be addressed during the Remedial Design phase.
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4. Remedial Goals and Remedial Action Objectives

4.1 Remedial Goals

The NYSDEC’s Draft DER-10 Technical Guidance for Site Investigation and Remediation —
Section 4.1(b) puts forth the following remedial goals for the voluntary cleanup program:

= Aremedy shall be protective of public health and the environment, given the intended
use of the site.

= Where an identifiable source of contamination exists at a site, it should be removed or
mitigated, to the extent feasible, regardless of presumed risk or intended use of the
site.

These two goals are the site Remedial Goals that will be applied to the site as the site-specific
Standards, Criteria, and Guidance (SCGSs), in accordance with DER-10 Section 4.1 Paragraph
e2, 6 NYCRR § 375-1.10(c)(1), and TAGM 4030, for determining success of the final
remedy.

4.2 Remedial Action Objectives

RAOs are medium-specific (e.g. soil, groundwater, air) or area-specific objectives for the
protection of public health and the environment. The RAQs for the site support and are
consistent with the site Remedial Goals presented above. Based on the findings of the RI,
QHEA, and FWRIA, the following RAOs have been developed for the site:

GROUNDWATER
= Prevent, to the extent practicable, contact with or ingestion of contaminated
groundwater associated with the site.
=  Prevent, to the extent practicable, the migration of contaminated groundwater into
Huntington Harbor.
= Remove, to the extent practicable, the source of groundwater contamination.

=  Prevent, to the extent practicable, ingestion/direct contact with contaminated soil.
= Prevent, to the extent practicable, the migration of DNAPL tar beyond the boundaries
of the site.
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SOIL VAPOR
=  Prevent, to the extent practicable, inhalation of contaminants volatilizing from soil or
groundwater into closed structures.
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5. General Response Actions

5.1 General Response Actions

General response actions describe those actions that will satisfy the RAOs. General response
actions are medium-specific. The general response actions are evaluated in the context of the
volume or areas of media to which they might be applied. The general response actions
described below include No Action, Excavation, Treatment, Containment, and Institutional
Controls.

5.1.1 No Action

In many feasibility studies, the no action response is typically identified and carried through
the evaluation process as a point of comparison for other actions. As this RAP is directed
towards selection of appropriate remedial responses that are more likely to achieve the stated
RAOs, no further consideration is given to the no-action response.

5.1.2 Excavation

Excavation is applicable to the soil and contaminant source areas at the site. Excavation of
impacted soils, structures, and contaminant source areas in the unsaturated zone would be
accomplished using conventional construction equipment and methods. In the active
substation area, excavation methods are restricted to hand digging and vacuum soil
excavation. Excavation in the saturated zone would require significant earth support and
dewatering systems. Given the high hydraulic conductivity, shallow water table in the
Lowland Area, the vertical extent of contamination, and the location of the active LIPA
substation, excavation of all impacted soils and NAPL is infeasible. However, an estimate
for the removal of free NAPL is developed to provide an order of magnitude value for the
restoration of the site to a practicable condition resembling pre-release conditions. Soil or
source materials removed by excavation would need to be further addressed by disposal or
treatment.

5.1.3 Treatment

Treatment is applicable to the soil, groundwater, and source material. Treatment alters the
physical and/or chemical nature of the media to cause a change in contaminant mass,
mobility, or toxicity. Treatment can be accomplished in situ or ex situ. Examples of in situ
treatment include chemical oxidation, stabilization, dynamic underground stripping, soil
flushing, treatment trenches/barriers, and injection well treatment zones. EX situ treatment
technologies include thermal desorption and incineration.
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5.1.4 Containment

Containment is applicable to the soil, groundwater, and source material. Containment
actions involve isolation of contaminants by constructing and maintaining physical barriers
that prevent potential continued migration of contamination into groundwater. These include
surface caps, sheet pile walls, jet-grout walls, soil-bentonite cutoff walls, active/passive
NAPL recovery, and active hydraulic control.

5.1.5 Engineering Controls

Engineering controls are applicable to the soil and source material at the site. These actions
include construction and maintenance of physical barriers to prevent potential direct
exposures to contamination. These include engineered impermeable surface caps, security
fencing, or visual excavation barriers.

5.1.6 Institutional Controls

Institutional controls are applicable to the soil, groundwater, and soil vapor. Institutional
controls refer to actions that control the type and nature of potential exposures through legal
or administrative procedures or programs. These include access control measures, deed
restrictions, well restrictions, and established protocols for managing future excavations
including a Health and Safety Plan for on-site work.

5.1.7 Monitoring

Monitoring actions are applicable to soil, source material, groundwater, and soil vapor.
Monitoring includes ongoing measurement of contaminant levels as a means of ensuring that
potential, but currently incomplete, exposure pathways are not completed. This can include
groundwater monitoring, soil vapor sampling, monitored natural attenuation, and NAPL
gauging. Monitoring is often used as a means to confirm that natural attenuation of soil and
groundwater constituents are occurring or to confirm the success of other remedial actions.
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6. Identification and Screening of Technologies

6.1 Introduction

In this step, the universe of potentially applicable technologies is reduced by evaluating the
options with respect to technical implementability. During this step, technologies are
eliminated from further consideration on the basis of technical implementability. This is
accomplished by using information developed in the remedial investigations on contaminant
types and distribution and physical site characteristics to screen out technologies that cannot
be effectively implemented at the site.

6.2 Technology ldentification and Screening

Technology identification and screening involves the following steps:

= Assessment of technical issues posed by the site and the project

= |dentification of potentially applicable technologies

= Preliminary screening of the technologies with respect to implementability,
effectiveness, and cost

6.2.1 Technical Issues

The primary technical issues affecting the implementability and effectiveness of potential
technologies at the site are:

=  The physical and chemical nature of the source material and NAPL

= The shallow depth to groundwater in the Lowland Area and highly permeable soil
=  The deep vertical extent of contamination in the Upland Area

= The proximity of critical infrastructure (roads, railroad, utilities, LIPA substation)
= Structures and site access limitations

= Excavation method limitations in the active substation

=  Potential future uses of the property

MGP-derived NAPLs are complex chemical mixtures. The NAPLSs present in the subsurface
are not uniform in either their physical or chemical characteristics, likely having origins from
different processes over a long time span. The weathering and mixing with soil and
groundwater that has occurred over time has made these NAPLSs even less of a pure,
consistent product. This complexity, and the predominance of relatively “heavy” organics
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within the NAPL, means that many remedial treatment technologies that have been proven
for less complex, or “lighter” contaminants will not be effective on the NAPLSs at the site.

The hydrogeologic characteristics of the site pose several challenging issues. The relatively
shallow depth to groundwater means that any significant excavation beyond 5 to 10 feet in
the Lowland Area will require construction dewatering and earth support systems. However,
the substation infrastructure and grounding net located approximately 2 feet below grade
prevents the installation of typical earth support structures or the use of standard construction
excavation/trench boxes. Dewatering is most readily implementable when a significant
stratum of relatively low permeability soil is within a reasonable depth from the surface.
However, the dewatering issues will be a significant component in any remedy involving a
large excavation area below the water table. Any dewatering will also involve treating the
effluent. Significant volumes of water would need to be treated that could exhaust local
disposal options.

The remedial investigations have shown that contamination extends vertically to
approximately 68 feet below grade surface in the Upland Area. As stated in the April 2004
RI Report, the contamination present at such depths appears to be limited to discontinuous
thin (less than 1-foot thick) bands of NAPL impacted soils at the interface of the fine grained
unit. Access to these deeper source areas may prove difficult even if the selected remedy is
an in situ treatment.

An active LIPA substation is located on the Lowland Area of the site. New York Avenue
and Anchorage Lane are busy primary routes adjacent to the harbor. Gas, electric, water,
telephone, sanitary sewer, and storm sewer utility systems traverse or abut the Lowland Area.
The desire to prevent or minimize disruption to these critical components of the local
infrastructure affects the consideration and potential effectiveness of the actions that could
potentially be used to remediate the site. Maintenance of uninterrupted electric power to the
residences in the vicinity of the site will be critical to community acceptance of any remedy
selected.

Impacted materials are located beneath properties that are not currently owned by KeySpan
or LIPA (Office Building Property, New York Avenue). All remedial alternatives will
require some degree of short-term and/or long-term access to these properties. The degree of
access will vary among the alternatives and will be addressed during the Remedial Design
phase.

While no specific future use for the site is planned at this time other than the current use,
evaluation of remedial technologies and alternatives should consider the potential
ramifications on future use. Given that the site cannot be restored to pre-release conditions,
it is assumed that some type of institutional controls will be put in place to control future
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potential exposure to contaminants. Institutional controls will include a Soil Management
Plan to address any future invasive work in areas that are currently inaccessible within the
substation footprint. These, together with potential removal, treatment, and containment
actions, will allow flexibility in redevelopment of the site while ensuring continued
protection of human health and the environment.

6.2.2 Technology Identification

Potential remedial technologies were identified from experience and review of available
technical publications. The technologies are categorized according to the general response
actions developed in Section 5 and are summarized in Table 6-1.

6.2.3 Technology Screening

Table 6-1 also presents a screening evaluation of the technologies according to the following
criteria: effectiveness, implementability, and cost. As shown in Table 6-1, technologies that
are not considered implementable or effective will not be retained for further analysis.

6.3 Summary of Retained Technologies

The technologies retained for further analysis are:

= Excavation above the Water Table and in Fine-Grained Unit Only
= Excavation to practicable extents

= Off-site low temperature thermal desorption

=  Engineered cap and cover system

= Engineered treatment barrier/zone

=  DNAPL tar recovery

= Hydraulic control

= Containment barriers

= Insitu stabilization

= Institutional controls

In the next section, these technologies are combined into comprehensive site-wide
alternatives.
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7. Development and Analysis of Alternatives

7.1 Introduction

This section assembles retained remedial actions and technologies into a list of site-wide
remedial alternatives. These alternatives are developed below and defined with respect to the
criteria set forth in Section 4.2(a)5(i) of the NYSDEC Draft DER-10 Technical Guidance for
Site Investigation and Remediation (Draft DER-10) and the site conceptual model. These
alternatives are then evaluated against the seven criteria from Section 4.1 (d) of the NYSDEC
Draft DER-10 and a comparative analysis of the alternatives is presented.

Each alternative was developed to address RAOs and reduce the resultant flux of dissolved
contaminants from the Lowland Area to the Downgradient Area. To the extent practicable,
the remedial alternatives remove, contain, or destroy source material in the subsurface.

Implementation of any of the alternatives will require significant access to the affected
properties. Some alternatives will also require temporary disruption to public rights-of-way.
These disruptions are driven solely by remedial implementation logistics and not by potential
human exposure to contaminants.

The LIPA substation is a critical piece of the local utility infrastructure. As noted in the RI,
no change to this land use is anticipated in the future. As such, there will be no change to the
current exposure scenarios at the LIPA substation where ingestion/dermal contact was
unlikely and could be effectively managed through institutional and/or engineering controls.
Therefore, all alternatives will include institutional controls on the LIPA property to limit
subsurface disturbance and, when disturbance is necessary, a Soil Management Plan will be
put in place to control potential exposure to contaminants. Based on the construction method
constraints identified for excavation within the substation footprint and the planned
continued use as a substation, direct excavation of soils within the substation footprint is not
recommended in any of the remedial alternatives. The Soil Management Plan will address
the impacts below the substation by indicating the means and methods required to remove,
treat, and dispose of impacted soils.

Similarly, groundwater in the downgradient area is not currently used for domestic drinking
water and direct contact/inhalation scenarios are expected only for construction workers and
nearby off-site utility workers. Therefore, in the Downgradient Area all alternatives will
include institutional controls to prevent use of groundwater in the area impacted by MGP-
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related contaminants. These controls will include groundwater monitoring for potential
MGP-related contaminants in the Downgradient Area and on the office building property
south of the site.

7.2 Description of Alternatives

Each of the five retained alternatives is described in more detail below, using the context of
Section 4.2(a)5(i) of the NYSDEC Draft DER-10 Technical Guidance for Site Investigation
and Remediation.

Some of the alternatives specify the use of an engineered treatment barrier/zone. KeySpan is
currently evaluating several technologies, including ozone injection and oxygen injection, at
other KeySpan sites. Results of these evaluations may be applicable to this site and may be
used to design site-specific tests of potentially applicable technologies.

For the alternatives that specify NAPL recovery where practicable, NAPL will be collected
via passive extraction wells. The locations of the extraction wells will be determined during
the Remedial Design phase after evaluating data from the ongoing quarterly monitoring
program are evaluated. The collection system will be passive in nature, collecting on a
periodic basis only free NAPL which readily enters an extraction well. Due to the proximity
of Huntington Harbor, no mobility enhancers would be injected into the subsurface to
increase the rate and quantity of extraction.

A Community Air Monitoring Plan (CAMP) will be included in the selected alternative and
implemented during the remedial activities.

The details of the five retained alternatives follow.

7.2.1 Alternative 1. Containment and Engineered Cap

Alternative 1 will include the following actions for each site area:

In the Upland Area, two containment cells will be constructed around the two DNAPL tar
source areas (Tar Deposit Area 5 to ~60 feet bgs and Tar Deposit Area 3 to 55 feet bgs). The
containment cells will be keyed into the fine-grained layer over an aggregate area of 1,300
square feet and contain approximately 41% of the total mass of source material at the site.
Spot excavations in the unsaturated zone will occur in areas where remnant MGP structures
in the unsaturated zone may interfere with the installation of the containment cell walls. Soil
from these excavations will be transported offsite for thermal desorption. A surface cap will
be constructed over each of the containment cells to limit/prevent rainwater infiltration to the
cell. Rainwater infiltration is the major pathway for continued groundwater contamination in
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each of these areas since the impacted material is primarily located above the water table.
Containment and capping will reduce rainwater infiltration through the impacted zone and
reduce the flux of contaminants to groundwater. A long-term monitoring, operation, and
maintenance plan for the containment systems will be instituted to demonstrate continued
effectiveness of the remedy.

In the Lowland Area, a visual excavation barrier will be installed in the unsaturated zone
across the areas of MGP tar saturation. The top 2 feet of material will be excavated in each
area and a chemically resistant permeable High Density Polyethylene (HDPE) visual
excavation barrier will be installed. The surface material will then be replaced with clean
imported backfill from a NYSDOT-approved burrow source and the surface conditions
restored. Confirmation samples will be collected from the borrow source prior to use. A
visual excavation barrier was already installed at 4 feet below grade over a portion of the
substation footprint during the installation of the clean utility corridor in August 2005. The
clean surface material and the visual excavation barrier will be installed to prevent exposure
through direct contact to an approximately 5,400 square-foot area, covering approximately
24% of the total mass of source material at the site.

On the Office Building Property, a visual excavation barrier (as described above) will be
installed in the unsaturated zone across the areas of MGP tar saturation. This visual
excavation barrier will be installed to prevent exposure through direct contact to an
approximately 2,200-square-foot area, covering less than 1% of the total mass of source
material at the site.

In the Downgradient Area and on the office building property south of the site, groundwater
will continue to be monitored for MGP-related contaminants.

Site-wide actions will include the installation of passive DNAPL recovery wells, where
feasible, to recover DNAPL and reduce the mass of contaminants in the subsurface. Site-
wide groundwater monitoring will continue to assess potential effects from MGP-related
contaminants remaining in the subsurface. Finally, institutional controls will be implemented
to prevent use of groundwater in the area impacted by MGP-related contaminants and to
manage future subsurface disturbance and resultant potential exposures.

With respect to the guidance, the alternative is described as follows:

= Size and Configuration. Figure 7-1 illustrates the conceptual plans of this alternative.
Portions of the site areas will be disturbed to some degree during installation the
containment cells, surface caps, and visual excavation barriers. The two containment
cells will isolate approximately 2,700 cubic yards of impacted soils. The visual
excavation barrier in the Lowland Area and the Office Building property will prevent
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direct exposure to an approximately 7,600 square foot area. A passive DNAPL
recovery program will be used to remove free DNAPL where present.

= Time for Remediation. The estimated time to complete all construction-related
remediation activities, including installation of the containment cells and surface caps,
is approximately 5 months. Maintenance of institutional controls will continue
indefinitely.

=  Spatial Requirements. The alternative will require substantial room for equipment
and material storage, access, logistics, and operation. The site can accommodate
these needs, but careful staging and sequencing of the work will be required.

= Ongoing access to properties in the Downgradient Area will be required to monitor
progress of remediation.

= Access to adjacent properties will be required during phases of excavation activities
adjacent to or on those properties (i.e., Post Office Property, Office Building
Property). Access agreements will be required between the owners of these parcels
and KeySpan.

= Options for Disposal. Options for disposal of residual materials are readily available.

=  Permit Requirements. No significant technical permit requirements are anticipated
that would limit the effectiveness or implementability of this alternative. Any permits
determined necessary after further development of this alternative will be addressed
under the voluntary consent order process, and all necessary details will be provided
in the remedial work plan.

= Limitations. Containment wall continuity and integrity at the depths targeted are
difficult to control. Chemical compatibility and permanence of the containment cell
and surface caps must be addressed in the design phase.

= Ecological Impacts. This alternative is not anticipated to have any significant
beneficial or adverse impacts on fish and wildlife resources.

7.2.2 Alternative 2: Deep Source Area Excavation
Alternative 2 will include the excavation of DNAPL tar source areas to the horizontal limits
of tar saturation. Specifically, the following actions will be taken for each site area:

In the Upland Area, this alternative will include the excavation of the two DNAPL tar source
areas including any structures that may remain in place with off-site thermal treatment of
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soils. These excavations will extend to the horizontal limits of tar saturation at the fine-
grained unit (Tar Deposit Area 5 to ~55 feet bgs, Tar Deposit Area 3 to ~50 feet bgs).
Excavations in these two areas will remove approximately 2,200 cubic yards of soil and
approximately 41 percent of the total contaminant mass at the site. Excavated areas will be
backfilled to existing grades with clean soil materials imported from a NYSDOT approved
burrow source. Confirmation samples will be collected from the borrow source prior to use.

In the Lowland Area, this alternative will include the excavation of the two DNAPL source
areas including any structures that may remain in place with off-site thermal treatment of
soils. Excavations will extend to the horizontal limits of tar saturation at the fine-grained unit
or below (Southwest Corner to ~12 feet bgs and Northwest Corner to ~13 feet bgs).
Excavations in these two areas will remove approximately 1,100 cubic yards of soil and
approximately 4 percent of the total contaminant mass at the site. Excavated areas will be
backfilled to existing grades with clean soil materials imported from a NYSDOT approved
burrow source. Confirmation samples will be collected from the borrow source prior to use.

On the Office Building Property, this alternative will include excavation of the tar-saturated
material in the parking area as part of the Lowland Area Southeast Corner excavation to a
depth of approximately 12 feet bgs. Excavation in this area will remove approximately 1,000
cubic yards of soil and less than 1 percent of the total contaminant mass at the site. Soils will
be transported to an off-site thermal treatment facility, and the excavation will be backfilled
to existing grade with clean imported backfill from a NYSDOT approved burrow source.
Confirmation samples will be collected from the borrow source prior to use. The existing
asphalt surface and sub grade will be restored to pre-excavation conditions.

Site-wide actions will include the installation of passive DNAPL recovery wells, where
feasible, to recover DNAPL and further reduce the mass of contaminants in the subsurface.
Site-wide groundwater monitoring will continue to assess potential effects from MGP-related
contaminants remaining in the subsurface. Finally, institutional controls will be implemented
to prevent use of groundwater in the area impacted by MGP-related contaminants and to
manage future subsurface disturbance and resultant potential exposures.

With respect to the guidance, the alternative is described as follows:

= Size and Configuration. Figure 7-2 illustrates the conceptual plans of this alternative.
Excavation of the impacted saturated zone will occur over approximately 5,600
square feet of the site.

= Time for Remediation. The estimated time to complete all construction-related
remediation activities is eight months. Maintenance of institutional controls will
continue indefinitely.
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=  Spatial Requirements. The alternative will require substantial room for equipment
and material storage, access, logistics, and operation. The site can accommodate
these needs, but careful staging and sequencing of the work will be required.

Ongoing access to properties in the Downgradient Area will be required to monitor
progress of remediation.

It will be necessary to control traffic along New York Avenue during phases of the
project when excavations occur adjacent to the street.

Access to adjacent properties will be required during phases of excavation activities
adjacent to or on those properties (i.e., Post Office Property, Office Building
Property). Access agreements will be required between the owners of these parcels
and KeySpan.

= Options for Disposal. Options for disposal of residual materials are readily available.

=  Permit Requirements. Substantive technical permit requirements will be associated
with establishing allowable flow rates and discharge limits for the temporary
dewatering system. Dewatering will need to be sustained around the clock for the
period of time that excavations are occurring in the saturated zone of the Lowland
Area. Local permits will be required for road closures for implementing remedial
activities. Any permits determined necessary after further development of this
alternative will be addressed under the voluntary consent order process, and all
necessary details will be provided in the remedial work plan.

= Limitations. Further analysis of dewatering and earth support requirements may
identify technical or cost barriers to feasibility. These may include difficulty
excavating to 50+ feet bgs in the Upland Area with the steep slope and limited access
to this area for construction equipment.

= Ecological Impacts. This alternative is not anticipated to have any significant
beneficial or adverse impacts on fish and wildlife resources.

7.2.3 Alternative 3: Shallow Source Area Excavation/Engineering
Controls/Treatment Zone

Alternative 3 will include the excavation of shallow impacted soils in the DNAPL tar source
areas and groundwater treatment. Specifically, the following actions will be taken for each
site area:
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In the Upland Area, this alternative will include excavation of the shallow unsaturated soils
in the two DNAPL tar source areas including any structures that may remain in place with
off-site thermal treatment of soils. Excavations will extend to the horizontal limits of
shallow tar saturation (Tar Deposit Area 5 to ~22 feet bgs, Tar Deposit Area 3 to ~13 feet
bgs). Surface soils that exceed 500 parts per million total PAHs between the two excavation
areas (Tar Deposit Area 5 and Tar Deposit Area 3) will be removed and replaced to the
extent practicable during excavation activities. An engineered impermeable cap will be
installed during backfilling to prevent rainwater infiltration through the deeper source
material in the vadose zone, preventing further flux of contaminants to groundwater.
Excavations in the two areas will remove approximately 900 cubic yards of soil and
approximately 38 percent of the total contaminant mass at the site. The impermeable cap
will contain and prevent exposure to an additional 1,800 cubic yards of soil and
approximately 3 percent of the total contaminant mass at the site. Excavated areas will be
backfilled to existing grades with clean soil materials imported from a NYSDOT approved
burrow source. Confirmation samples will be collected from the borrow source prior to use.

In the Lowland Area, this alternative will include the excavation of the two DNAPL source
areas including any structures that may remain in place with off-site thermal treatment of
soils. Excavations will extend to the horizontal limits of tar saturation at the fine-grained unit
or below (Southwest Corner to ~12 feet bgs and Northwest Corner to ~13 feet bgs).
Excavations in this alternative will exclude impacted soils located below the active LIPA
substation footprint or excavations that will undermine the existing substation facilities and
equipment. Excavations in the two areas will remove approximately 1,100 cubic yards of
soil and approximately 4 percent of the total contaminant mass at the site. Excavated areas
will be backfilled to existing grades with clean soil materials imported from a NYSDOT-
approved burrow source. Confirmation samples will be collected from the borrow source
prior to use.

On the Office Building Property, this alternative will include excavation of the tar-saturated
material in the parking area to a depth of approximately 12 feet bgs. Excavations in this area
will remove approximately 1,000 cubic yards of soil. Because this property contains less
than 1 percent of the total contaminant mass of the site, reduction of that mass associated
with removal from this property will be nominal, but it will significantly reduce the potential
for further exposures on the property. Soils will be transported to an off-site thermal
treatment facility and the excavation will be backfilled to existing grade with clean imported
backfill from a NYSDOT approved burrow source. Confirmation samples will be collected
from the borrow source prior to use. Existing asphalt surface and sub grade will be restored
to pre-excavation conditions.

In the Downgradient Area and between the Upland and Lowland Area, an engineered
treatment barrier/zone will be installed to reduce the concentrations of MGP-related
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contaminants in site groundwater and to prevent the potential migration of groundwater
contaminants to Huntington Harbor. This treatment zone will reduce the dissolved phase
flux into the Downgradient Area from impacted material that will remain in the subsurface.
Groundwater treatment will be targeted at dissolved phase impacts at depths ranging from the
water table to 20 feet bgs. A long-term monitoring, operation, and maintenance plan for the
treatment system will be instituted as part of the remedy.

Site-wide actions will include the installation of passive DNAPL recovery wells, where
feasible, to recover DNAPL and further reduce the mass of contaminants in the subsurface.
Site-wide groundwater monitoring will continue to assess potential effects from MGP-related
contaminants remaining in the subsurface. Finally, institutional controls will be implemented
to prevent use of groundwater in the area impacted by MGP-related contaminants and to
manage future subsurface disturbance and resultant potential exposures.

With respect to the guidance, the alternative is described as follows:

= Size and Configuration. Figure 7-3 illustrates the conceptual plans of this alternative.
No excavations will be conducted in the active LIPA substation or the utility corridor
between the substation and New York Avenue. Excavation of the impacted saturated
zone will occur in only approximately 2,500 square feet of the site.

= Time for Remediation. The estimated time to complete all construction-related
remediation activities is seven months. Maintenance and monitoring of the
containment/treatment system and maintenance of the institutional controls will
continue indefinitely.

=  Spatial Requirements. The alternative will require substantial room for equipment
and material storage, access, logistics, and operation. The site can accommodate
these needs, but careful staging and sequencing of the work will be required as well
access to adjacent properties for vehicle staging. Access to properties in the
Downgradient Area will be required for installation, operation, and maintenance of
the groundwater treatment zone and to monitor progress of remediation.

It will be necessary to control traffic to accommodate construction equipment along
New York Avenue during phases of the project when excavations occur adjacent to
the street or during the installation of the treatment zone in the Downgradient Area.

Access to adjacent properties will be required during phases of excavation activities
adjacent to or on those properties (i.e., Post Office Property, Office Building
Property). Access agreements will be required between the owners of these parcels
and KeySpan.
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= Options for Disposal. Options for disposal of residual materials are readily available.

=  Permit Requirements. Substantive technical permit requirements will be associated
with establishing allowable flow rates and discharge limits for the temporary
dewatering system. Dewatering will need to be sustained around the clock for the
period of time that excavations are occurring in the saturated zone of the Lowland
Area. Local permits will be required for road closures for implementing remedial
activities.

= Limitations. The effectiveness of treatment zone at the field scale would need to be
demonstrated by a pilot study at the site. Further analysis of earth support
requirements may identify technical or cost barriers to feasibility.

Further analysis of dewatering and earth support requirements may identify technical
or cost barriers to feasibility. These may include difficulty excavating in the Upland
Area with the steep slope and limited access to this area for construction equipment.

= Ecological Impacts. This alternative is not anticipated to have any significant
beneficial or adverse impacts on fish and wildlife resources.

7.2.4 Alternative 4: Tar Saturated Soil Excavation/Treatment Zone

Alternative 4 will include the excavation of all DNAPL tar saturated soils and the possible
installation of an engineered treatment barrier/zone to address any persistent residual
impacted groundwater. Specifically, the following actions will be taken for each site area:

In the Upland Area, this alternative will include the excavation of all DNAPL tar saturated
soils including any structures that may remain in place with off-site thermal treatment of
soils. These excavations will extend to the horizontal limits of tar saturation at the fine-
grained unit and below ranging from approximately 40 feet bgs on the western boundary and
approximately 70 feet bgs along the eastern boundary. If excavation depths of 40 to 70 feet
can be achieved in the Upland Area, this alternative will remove approximately 9,000 cubic
yards of soil and approximately 45 percent of the total contaminant mass at the site.
However, site access constraints and construction safety setback requirements will make it
very unlikely that all material could be removed. Excavated areas will be backfilled to
existing grades with clean soil materials imported from a NYSDOT approved burrow source.
Confirmation samples will be collected from the borrow source prior to use.

In the Lowland Area, this alternative will include the excavation of DNAPL tar saturated
soils including any structures that may remain in place with off-site thermal treatment of
soils. These excavations will extend to the horizontal limits of tar saturation at the fine-
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grained unit and below ranging from approximately 12 to 13 feet bgs along New York
Avenue. The excavations in the Lowland Area will remove approximately 1,400 cubic yards
of soil and approximately 41 percent of the total contaminant mass at the site. Excavated
areas will be backfilled to existing grades with clean soil materials imported from a
NYSDOT approved burrow source. Confirmation samples will be collected from the borrow
source prior to use.

On the Office Building Property, this alternative will include excavation of the tar-saturated
material in the parking area to a depth of approximately 12 feet bgs. Excavations in this area
will remove approximately 1,000 cubic yards of soil and less than 1 percent of the total
contaminant mass at the site. Soils will be transported to an off-site thermal treatment
facility and the excavation will be backfilled to existing grade with clean imported backfill
from a NYSDOT approved burrow source. Confirmation samples will be collected from the
borrow source prior to use. EXisting asphalt surface and sub grade will be restored to pre-
excavation conditions.

Site-wide actions will include the installation of passive DNAPL recovery wells, where
feasible, to recover DNAPL and further reduce the mass of contaminants in the subsurface.
Site-wide groundwater monitoring will continue to assess potential effects from MGP-related
contaminants remaining in the subsurface. If post excavation groundwater monitoring results
depict a persistent flux to groundwater from the remaining source material that could not be
removed due to construction constraints, a treatment zone will be installed. Target depths for
groundwater treatment under this alternative will be determined based on the results of post
excavation groundwater monitoring. A long-term monitoring, operation, and maintenance
plan for treatment system will be instituted. Finally, institutional controls will be
implemented to prevent use of groundwater in the area impacted by MGP-related
contaminants and to manage future subsurface disturbance and resultant potential exposures.

With respect to the guidance, the alternative is described as follows.

= Size and Configuration. Figure 7-4 illustrates the conceptual plans of this alternative.
Excavation of the source material will occur over approximately 10,100 square feet of
the site.

=  Time for remediation. The estimated time to complete all construction-related
remediation activities is 1.3 years. Maintenance and monitoring of the treatment
system (if necessary) and maintenance of the institutional controls will continue
indefinitely.
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=  Spatial Requirements. The alternative will require substantial room for equipment
and material storage, access, logistics, and operation. The site can accommodate
these needs, but careful staging and sequencing of the work will be required.

Ongoing access to properties in the Downgradient Area will be required to monitor
progress of remediation.

It will be necessary to control traffic to accommodate construction equipment along
New York Avenue during phases of the project when excavations occur adjacent to
the street.

Access to adjacent properties will be required during phases of excavation activities
adjacent to or on those properties (i.e., Post Office Property, Office Building
Property). Access agreements will be required between the owners of these parcels
and KeySpan.

Further, when excavations or installation of the treatment barrier/zone occur adjacent
to New York Avenue, it will likely be necessary to control traffic to accommodate
construction equipment and control access to the areas adjacent to the remediation.

= Options for Disposal. Options for disposal of residual materials are readily available;
however, the large volume of material to be treated may require shipment of soil over
long distances, as closer facilities may not have the capacity to process all the soil in a
reasonable amount of time. Dewatering operations will have similar logistical issues
with regard to treatment and discharge of a large volume of effluent, and disposal of
spent treatment media.

=  Permit Requirements. Substantive technical permit requirements will be associated
with establishing allowable flow rates and discharge limits for the temporary
dewatering system. Dewatering will need to be sustained around the clock for the
period of time that excavations are occurring in the saturated zone of the Lowland
Area. Local permits will be required for road closures for implementing remedial
activities. Any permits determined necessary after further development of this
alternative will be addressed under the voluntary consent order process, and all
necessary details will be provided in the remedial work plan.

= Limitations. Further analysis of earth support requirements may identify technical or
cost barriers to feasibility. These may include difficulty excavating to 50+ feet bgs in
the Upland Area with the steep slope and limited access to this area for construction
equipment.
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= Ecological Impacts. This alternative is not anticipated to have any significant
beneficial or adverse impacts on fish and wildlife resources.

7.2.5 Alternative 5: Institutional Controls/Groundwater Monitoring

Alternative 5 will include the implementation of institutional controls to manage future
subsurface disturbance and resultant potential exposures to MGP-related contaminants. A
long-term monitoring plan for groundwater will be instituted to monitor groundwater quality
and to ensure that impacted groundwater from the site does not migrate into Huntington
Harbor.

Under this alternative, there will not be any direct reduction of the total mass of source
material through excavation or containment. Passive DNAPL recovery to reduce the mass of
contaminants in the subsurface will be implemented where feasible.

To date, there have not been any identified MGP-related impacts in groundwater migrating to
Huntington Harbor. The dissolved phase flux of source material to the Downgradient Area
will be monitored to ensure that the no migration of MGP-related impacts in groundwater
reach Huntington Harbor.

With respect to the guidance, the alternative is described as follows:
= Size and Configuration. There will be no disturbance to the site for this alternative.

= Time for Remediation. Maintenance of the institutional controls and groundwater
monitoring will continue indefinitely.

=  Spatial Requirements. The alternative will require minimal room for equipment and
material storage, access, logistics, and operations for the long-term groundwater
monitoring program. The site can accommodate easily these needs.

= Options for Disposal. Options for disposal of residual materials are readily available.

= Permit Requirements. There are no known permits required for this alternative.
However, any permits determined necessary after further development of this
alternative will be addressed under the voluntary consent order process, and all
necessary details will be provided in the remedial work plan.

= Limitations. The effectiveness this remedy will be based on the ability to implement
and enforce the appropriate institutional controls to prevent exposure to the impacted
materials on the site.
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= Ecological Impacts. This alternative is not anticipated to have any significant
beneficial or adverse impacts on fish and wildlife resources.

7.3 Evaluation Criteria

TAGM # 4030 Section 5.1.1 requires a detailed analysis of remedial alternatives against
seven criteria and specifies specific factors to consider for each criterion. The seven criteria,
also described in the NYSDEC Draft DER-10 Technical Guidance for Site Investigation and
Remediation, are:

7.3.1 Overall Protection of Public Health and the Environment

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

7.3.2 Compliance with Standards, Criteria, and Guidance

Compliance with SCGs addresses whether or not a remedy will meet applicable
environmental laws, regulations, standards, and guidance. All SCGs for the site will be listed
along with a discussion of whether or not the remedy will achieve compliance. For those
SCGs that will not be met, provide a discussion and evaluation of the impacts of each, and
whether waivers are necessary.

7.3.3 Long-term Effectiveness and Permanence

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

=  The magnitude of the remaining risks (i.e., will there be any significant threats,
exposure pathways, or risks to the community and environment from the remaining
wastes or treated residuals?)

=  The adequacy of the engineering and institutional controls intended to limit the risk

=  The reliability of these controls

= The ability of the remedy to continue to meet RAOs in the future
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7.3.4 Reduction of Toxicity, Mobility, or Volume with Treatment

The remedy’s ability to reduce the toxicity, mobility, or volume of site contamination is
evaluated. Preference should be given to remedies that permanently and significantly reduce
the toxicity, mobility, or volume of the wastes at the site.

7.3.5 Short-term Effectiveness

The potential short-term adverse impacts and risks of the remedy upon the community, the
workers, and the environment during the construction and/or implementation are evaluated.
A discussion of how the identified adverse impacts and health risks to the community or
workers at the site will be controlled, and the effectiveness of the controls, should be
presented. Provide a discussion of engineering controls that will be used to mitigate short-
term impacts (i.e., dust control measures). The length of time needed to achieve the remedial
objectives is also estimated.

7.3.6 Implementability

The technical and administrative feasibility of implementing the remedy is evaluated.
Technical feasibility includes the difficulties associated with the construction and the ability
to monitor the effectiveness of the remedy. For administrative feasibility, the availability of
the necessary personnel and material is evaluated along with potential difficulties in
obtaining specific operating approvals, access for construction, etc.

7.3.7 Cost

Capital, operation, maintenance, and monitoring costs are estimated for the remedy and
presented on a present worth basis.

7.4 Evaluation of Alternatives

7.4.1 Alternative 1. Containment and Cap

= Overall Protection of Public Health and the Environment. The alternative
eliminates or effectively controls the potential exposure to contaminants in surface
pathways by containing and preventing exposure to source material, and establishing
institutional controls to manage future potential exposures.

The alternative achieves each RAO as described below:

o0 Prevent, to the extent practicable, contact with or ingestion of contaminated

in the vadose zone of the Upland Area will reduce rainwater infiltration in
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this area and the resultant flux of contaminants to groundwater. Impacted
material in the Lowland Area will remain as a source of contaminants to
groundwater. However, affected groundwater at the site is not currently used
for water supply and institutional controls will prevent its use in the future.

0 Prevent, to the extent practicable, the migration of contaminated
groundwater into Huntington Harbor. Under current site conditions, the
concentrations of potentially MGP-related contaminants are low to non-detect
along the bulkhead. The flux of contaminants into the Downgradient Area
will be reduced by the containing the Upland contaminant source areas.

0 Remove, to the extent practicable, the source of groundwater contamination.
This alternative will not remove any contaminant mass; however, it will
contain a significant mass of contaminants.

o Prevent, to the extent practicable, ingestion/direct contact with contaminated
soil. Exposures to soil are prevented by capping shallow soils and
establishing institutional controls to prevent disturbance to the surface
caps/visual excavation barriers and exposures to contaminants remaining in
deeper soils.

o0 Prevent, to the extent practicable, the migration of DNAPL tar beyond the
boundaries of the site. Significant source areas in the Upland Area will be
contained reducing the migration of contaminants into groundwater. Some
degree of downgradient migration will remain.

o0 Prevent, to the extent practicable, inhalation of contaminants volatilizing
from soil or groundwater into closed structures. The surface cap will reduce
the flux of contaminants in the vadose zone to structures on the site.

=  Compliance with Standards, Criteria, and Guidelines (SCGs). By containing the
deep source material, and eliminating or controlling the exposure pathways, the
alternative complies with the site-specific SCGs as described in Section 4.1.

= Long-Term Effectiveness and Permanence. The magnitude of the remaining risks is
moderate. Maintenance of a cap/excavation barrier is straightforward and readily
achievable. Long-term performance of the containment cell could be questionable
and should not be considered a permanent solution, given the persistence of the
contaminants of concern in the subsurface. The RAOs can continue to be met in the
future by maintaining the cap, control system, and institutional controls.
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= Reduction of Toxicity, Mobility, or Volume with Treatment. The containment cell
will reduce mobility, but will not reduce volume or toxicity. NAPL recovery will
reduce contaminant mass.

= Short-Term Effectiveness. The alternative will require construction activity and
some potential short-term impacts are expected. These potential impacts can be
managed through careful planning and controls, such as suppression of odors,
perimeter air monitoring, and implementation of health and safety and community
awareness plans.

= Implementability. The alternative is technically implementable. The general
technologies are available commercially from multiple sources. However, site-
specific conditions in the Upland Area may require specialized equipment and may
substantially affect the ability to implement the remedy.

= Cost. The estimated cost is $3.2 million and is summarized in Table 7-2 and Table
A-1.

7.4.2 Alternative 2: Deep Source Area Excavation

= Overall Protection of Public Health and the Environment. The alternative
eliminates or effectively controls the potential exposure pathways by removing source
material where feasible and establishing institutional controls to manage future
potential exposures.

The alternative achieves each RAO as described below:

o0 Prevent, to the extent practicable, contact with or ingestion of contaminated
groundwater associated with the site. Affected groundwater at the site is not
currently used for water supply and institutional controls will prevent its use
in the future.

o0 Prevent, to the extent practicable, the migration of contaminated
groundwater into Huntington Harbor. The flux of contaminants into the
Downgradient Area will be reduced to the extent practicable by the removing
contaminant source areas in the Upland and Lowland Areas.

0 Remove, to the extent practicable, the source of groundwater contamination.
Significant source areas will be removed, reducing the flux of contaminants
into groundwater.
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o0 Prevent, to the extent practicable, ingestion/direct contact with contaminated
soil. Exposures to soil are prevented by removing shallow soils and
establishing institutional controls to prevent exposures to contaminants
remaining in deeper soils.

o Prevent, to the extent practicable, the migration of DNAPL tar beyond the
boundaries of the site. Significant source areas will be removed reducing the
mass of contaminants driving potential DNAPL lateral migration. DNAPL
recovery will remove additional mass of DNAPL and further reduce potential
migration.

0 Prevent, to the extent practicable, inhalation of contaminants volatilizing
from soil or groundwater into closed structures. Removal of shallow soils in
DNAPL source areas will reduce the mass of contaminants in the vadose
zone.

= Compliance with Standards, Criteria, and Guidelines (SCGs). By removing the
source material where feasible and eliminating or controlling the exposure pathways,
the alternative complies with the site-specific SCGs as described in Section 4.1.

= Long-Term Effectiveness and Permanence. The magnitude of the remaining risks is
minimal given the removal of source material, the depths at which contamination
remains, and the institutional controls preventing future exposures. The proposed
institutional controls are readily implementable and reliable. The RAOs can continue
to be met in the future by maintaining the institutional controls.

= Reduction of Toxicity, Mobility, or Volume with Treatment. Off-site thermal
desorption of the excavated materials will reduce toxicity, mobility, and volume
significantly. NAPL recovery, and to some extent dewatering, will also reduce
contaminant mass.

= Short-Term Effectiveness. The alternative will require intensive construction activity
and some potential short- to medium-term impacts are expected. These potential
impacts can be managed through careful planning and controls, such as suppression of
odors, perimeter air monitoring, and implementation of health and safety and
community awareness plans.

= Implementability. The alternative is technically implementable. The technologies are
available commercially from multiple sources. However, site-specific conditions in
the Upland Area may require specialized equipment and may substantially affect the
ability to implement the remedy.
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Cost. The estimated cost is $5.0 million and is summarized in Table 7-2 and Table

A-2.

7.4.3 Alternative 3. Shallow Source Area Excavation/Engineering Controls/

Treatment Zone

Overall Protection of Public Health and the Environment. The alternative
eliminates or effectively controls the potential exposure pathways by removing source
material where feasible, treating residual groundwater contamination, and establishing
institutional controls to manage future potential exposures.

The alternative achieves each RAO as described below:

(0]

Prevent, to the extent practicable, contact with or ingestion of contaminated
groundwater associated with the site. Affected groundwater at the site is not
currently used for water supply and institutional controls will prevent its use
in the future. Groundwater treatment will further reduce the concentration of
contaminants in groundwater.

Prevent, to the extent practicable, the migration of contaminated
groundwater into Huntington Harbor. The flux of contaminants into the
Downgradient Area will be reduced by removing the contaminant source
areas. Installation of a groundwater treatment barrier/zone will further reduce
the flux to the Downgradient Area and Huntington Harbor.

Remove, to the extent practicable, the source of groundwater contamination.
Significant source areas will be removed, reducing the migration of
contaminants into groundwater. In addition, installation of a surface cap in
the Upland Area will reduce rainwater infiltration and the resultant flux of
contaminants to groundwater.

Prevent, to the extent practicable, ingestion/direct contact with contaminated
soil. Exposures to soil are prevented by removing shallow soils and
establishing institutional controls to prevent exposures to contaminants
remaining in deeper soils.

Prevent, to the extent practicable, the migration of DNAPL tar beyond the
boundaries of the site. Significant source areas will be removed reducing the
mass of contaminants driving potential DNAPL lateral migration.
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o0 Prevent, to the extent practicable, inhalation of contaminants volatilizing
from soil or groundwater into closed structures. Removal of shallow soils in
DNAPL source areas will reduce the mass of contaminants in the vadose
zone. In addition, groundwater treatment and passive NAPL recovery will
further reduce the mass of contaminants and the potential for soil vapor
resulting from site contamination.

= Compliance with Standards, Criteria, and Guidelines (SCGs). By removing the
source material where feasible, and eliminating or controlling the exposure pathways,
the alternative complies with the site-specific SCGs as described in Section 4.1.

= Long-Term Effectiveness and Permanence. The magnitude of the remaining risks is
minimal given the removal of source material, the depths at which contamination
remains, and the engineering and institutional controls preventing future exposures.
The proposed institutional controls are readily implementable and reliable. The
RAOQOs can continue to be met in the future by maintaining the institutional controls.

= Reduction of Toxicity, Mobility, or Volume with Treatment. Off-site thermal
desorption of the excavated materials will reduce toxicity, mobility, and volume
significantly. Treatment barrier/zone will reduce the toxicity of the groundwater
leaving the site. NAPL recovery, and to some extent dewatering, will also reduce
contaminant mass.

= Short-Term Effectiveness. The alternative will require intensive construction activity
and some potential short- to medium-term impacts are expected. These potential
impacts can be managed through careful planning and controls, such as suppression of
odors, perimeter air monitoring, and implementation of health and safety and
community awareness plans.

= Implementability. The alternative is technically implementable. Multiple treatment
technologies are available commercially from multiple sources. However, access
constraints to the Downgradient Area may restrict the ability to install a treatment
system. In addition, a pilot study will be required to determine the effectiveness of
the selected treatment technology prior to full installation.

Site-specific conditions in the Upland Area may require specialized construction
equipment and may substantially affect the ability to implement the remedy.

= Cost. The estimated cost is $4.5 million and is summarized in Table 7-2 and Table
A-3.
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7.4.4 Alternative 4: Tar Saturated Soil Excavation/Treatment Zone

= Overall Protection of Public Health and the Environment. The alternative
eliminates or effectively controls the potential exposure pathways by removing source
material where feasible, treating residual groundwater contamination, and establishing
institutional controls to manage future potential exposures.

The alternative achieves each RAO as described below:

o

Prevent, to the extent practicable, contact with or ingestion of contaminated

groundwater associated with the site. Affected groundwater at the site is not
currently used for water supply and institutional controls will prevent its use

in the future.

Prevent, to the extent practicable, the migration of contaminated
groundwater into Huntington Harbor. The flux of contaminants into the
Downgradient Area will be reduced by removing the contaminant source
areas. Installation of a groundwater treatment barrier/zone will further reduce
the flux to the Downgradient Area and Huntington Harbor.

Remove, to the extent practicable, the source of groundwater contamination.
Significant source areas will be removed, reducing the migration of
contaminants into groundwater.

Prevent, to the extent practicable, ingestion/direct contact with contaminated
soil. Exposures to soil are prevented by removing shallow soils and
establishing institutional controls to prevent exposures to contaminants
remaining in deeper soils.

Prevent, to the extent practicable, the migration of DNAPL tar beyond the
boundaries of the site. Significant source areas will be removed reducing the
mass of contaminants driving potential DNAPL lateral migration.

Prevent, to the extent practicable, inhalation of contaminants volatilizing
from soil or groundwater into closed structures. Removal of shallow and
deeper soils in DNAPL source areas will reduce the mass of contaminants in
the vadose zone. In addition, passive NAPL recovery and, if necessary,
groundwater treatment will further reduce the mass of contaminants and the
potential for soil vapor resulting from site contamination.
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= Compliance with Standards, Criteria, and Guidelines (SCGs). By removing the
source material where feasible and eliminating or controlling the exposure pathways,
the alternative complies with the site-specific SCGs as described in Section 4.1.

= Long-Term Effectiveness and Permanence. The magnitude of the remaining risks is
minimal given the removal of source material, the depths at which contamination
remains, and the institutional controls preventing future exposures. The proposed
institutional controls are readily implementable and reliable. The RAOs can continue
to be met in the future by maintaining the institutional controls.

=  Reduction of Toxicity, Mobility, or Volume with Treatment. Off-site thermal
desorption of the excavated materials will reduce toxicity, mobility, and volume
significantly. Treatment barrier/zone will reduce the toxicity of the groundwater
leaving the site. NAPL recovery, and to some extent dewatering, will also reduce
contaminant mass.

= Short-Term Effectiveness. The alternative will require intensive construction activity
and some potential medium- to long-term impacts are expected. These potential
impacts can be managed through careful planning and controls, such as suppression of
odors, perimeter air monitoring, and implementation of health and safety and
community awareness plans.

= Implementability. The alternative is technically implementable. The technologies are
available commercially from multiple sources. However, site-specific conditions in
the Upland Area may require specialized equipment and may substantially affect the
ability to implement the remedy.

Multiple treatment technologies are available commercially from multiple sources.
However, access constraints to the Downgradient Area may restrict the ability to
install a treatment system. In addition, a pilot study will be required to determine the
effectiveness of the selected treatment technology prior to full installation.

= Cost. The estimated cost is $11.3 million and is summarized in Table 7-2 and Table
A-4.

7.4.5 Alternative 5: Institutional Controls/Groundwater Monitoring

= Overall Protection of Public Health and the Environment. The alternative
effectively controls the potential exposure pathways by establishing institutional
controls such as deed restrictions to manage future potential exposures. The site is
currently owned by LIPA, and it is anticipated that a portion of the site will continue
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to be used indefinitely as a substation, and the remainder of the site is not suitable for
development.

The alternative achieves each RAO as described below:

0]

Prevent, to the extent practicable, contact with or ingestion of contaminated

groundwater associated with the site. Affected groundwater at the site is not
currently used for water supply and institutional controls will prevent its use

in the future.

Prevent, to the extent practicable, the migration of contaminated
groundwater into Huntington Harbor. Under current site conditions, the
concentrations of potentially MGP-related contaminants are low to non-detect
along the bulkhead.

Remove, to the extent practicable, the source of groundwater contamination.
This alternative will not remove any contaminant mass.

Prevent, to the extent practicable, ingestion/direct contact with contaminated
soil. Exposures to soil are prevented by establishing institutional controls to
prevent exposures to contaminants in soil.

Prevent, to the extent practicable, the migration of DNAPL tar beyond the
boundaries of the site. Passive DNAPL tar recovery will reduce the mass of
DNAPL tar driving potential DNAPL lateral migration. Some degree of
downgradient migration will remain.

Prevent, to the extent practicable, inhalation of contaminants volatilizing
from soil or groundwater into closed structures. Institutional/engineering
controls, such as deed restrictions, will be implemented to prevent exposure
to and/or reduce the potential for contaminants in soil vapor at the site.

Compliance with Standards, Criteria, and Guidelines (SCGs). By eliminating or
controlling the exposure pathways, the alternative complies with the site-specific
SCGs as described in Section 4.1.

Long-Term Effectiveness and Permanence. The magnitude of the remaining risks is
medium given the implementation of engineering and institutional controls preventing
future exposures. The proposed institutional controls are readily implementable and
reliable. The RAOs can continue to be met in the future by maintaining the
institutional controls.

GEl

©

Consultants

43



REMEDIAL ACTION PLAN
HALESITE FORMER MGP SITE
KEYSPAN CORPORTATION
MARCH 2006

= Reduction of Toxicity, Mobility, or Volume with Treatment. NAPL recovery will
reduce contaminant mass.

= Short-Term Effectiveness. The alternative will not require intrusive activities at the
site. The effectiveness of the remedy will be a direct reflection of the ability to
implement and manage the institutional controls designed to protect human health and
the environment.

= Implementability. The alternative is technically implementable. However, access
constraints to the Downgradient Area and the Office Building Property may restrict
the ability to effectively manage the institutional controls.

= Cost. The estimated cost is $1.3 million and is summarized in Table 7-2 and Table
A-5.

7.5 Comparison of Alternatives

Table 7-2 summarizes estimated remedial costs for the alternatives. Table 7-3 presents a
comparative matrix of the alternatives with the evaluation criteria. A qualitative scoring
system has been used to give a general sense of how the alternatives differ in meeting each of
the criteria. This scoring system is somewhat subjective, but can provide some insights into
the relative strengths and limitations of the alternatives. Each of the alternatives satisfies the
criteria to some degree. The primary differences are found in reduction of toxicity, mobility,
and volume; implementability; and cost. Considering all of the criteria and the strong
probability that the site will continue in its current uses, Alternative 3 was selected as the
remedy for the site. Alternative 3 achieves all RAOs, provides better reduction in toxicity
and mobility of site contaminants than the other alternatives, and offers a reasonably
comparable removal of contaminated materials to the other alternatives that include removal
as an element. Alternative 3 is at least as implementable as the other alternatives and is the
most cost effective.
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8. Recommended Remedy

Alternative 3 is the proposed remedy. As described in Section 7.4.3, the RAOs are achieved
through a combination of excavation, groundwater treatment, containment, NAPL recovery,
and institutional controls. Source removal and destruction will dramatically reduce the
ongoing contribution source materials to groundwater quality. With the mass flux from the
Upland and Lowland Areas reduced to a fraction of its current state, residual groundwater
impacts can be addressed through treatment.

The selected alternative will include the following:

Excavating shallow/unsaturated soils in the two DNAPL tar source areas in the
Upland Area and excavating shallow soils below the water table in two DNAPL
source Areas in the Lowland Area including any structures that may remain in place
with off-site thermal treatment of soils. Excavations will extend to the horizontal
limits of shallow tar saturation in the Upland Area (Tar Deposit Area #5 excavate to
~22 feet bgs, Tar Deposit Area #3 excavate to ~13 feet bgs) and the Lowland Area
(Southwest Corner excavate to ~12 feet bgs and Northwest Corner excavate to ~13
feet bgs).

Constructing an engineered cap in the unsaturated zone across the two DNAPL tar
source areas in the Upland Area.

Constructing a treatment system along the Eastern and the Western property
boundaries of the Lowland Area.

Implementing a CAMP during remedial activities.

Development and Implementation of a Site Management Plan (SMP). The SMP
would identify the institutional controls and engineering controls (IC/ECs) required
for the remedy and details their implementation.

0 An IC/EC plan would be developed to establish the controls and procedures
for future actions on the site to include:

- A soil management plan to manage remaining contaminated soils that may
be excavated from the site during future activities, including procedures for
soil characterization, handling, health and safety of workers and the
community, and disturbance of the engineered cap in the Upland Area, as
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well as, disposal/reuse in accordance with applicable NYSDEC regulations
and procedures.

- Criteria to evaluate the potential for vapor intrusion for any future
buildings developed on the site, including mitigation of any impacts
identified.

- Institutional controls to maintain use restrictions regarding site
development or groundwater use identified in the environmental easement.

- Requirements for the property owner to provide an IC/EC certification, as
required by regulations, on a periodic basis.

o0 A monitoring plan to monitor the continued effectiveness of the groundwater
treatment systems, the engineered cap in the Upland Area, and passive NAPL
recovery wells, as well as groundwater monitoring for MGP-related
contaminants in the Downgradient area and on the office building property
south of the site.

0 An operation and maintenance plan to provide the detailed procedures
necessary to operate and maintain the remedy, including passive NAPL
recovery where feasible, maintenance of the engineered cap in the Upland
Area, and groundwater treatment system. The operation of the components of
the remedy would continue until the remedial objectives have been achieved,
or until the NYSDEC determines that continued operation is technically
impracticable or not feasible.

Excavation of the areas described above removes approximately 43 percent of the
contaminant mass. This mass reduction reduces the potential for future exposure to site-
related contaminants in soil and groundwater. The flux of contaminants into groundwater is
reduced by removal and destruction of source material. The treatment barrier/zone and
NAPL recovery mitigate the potential migration of residual contamination from the site.
These measures drastically reduce the contribution of contaminants to the Downgradient
Area.

Deeper excavations in the Upland and Lowland Areas as proposed in Alternatives 2 and 4 are
not practicable approaches to a remedy at this site. Neither alternative will return the site to
pre-release conditions; therefore, each is compared to the recommended alternative based on
the expected mass removal. Alternatives 2 and 4 will remove an additional 3 to 7 percent of
the contaminant mass at the site, respectively. The additional removal is then evaluated
against the additional cost and time required to complete the remedy. This minimal
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additional removal would carry additional costs of $0.5 million to $6.5 million and require an
additional 1 to 11 months to complete. In addition to the practical concerns, the
recommended alternative will eliminate exposure pathways to site contaminants as
effectively as Alternatives 2 and 4. The additional removal will not create a condition that is
substantially more protective of human health and the environment.

The alternative will allow and support a variety of future site uses. Institutional controls will
be required to prevent and control potential exposure to remaining contaminants. These
controls are straightforward and readily implementable and will reliably prevent exposures.
Future disturbance of remaining zones of contamination will be infrequent. Groundwater at
the site is not currently used for water supply, and preventing new wells from being installed
will ensure that none will be in the future. Future routine excavation activity can be
controlled through prescribed methods and protocols for managing work, groundwater, and
soils.

The remedy will be effective over the long term, provided a reasonable and responsible
degree of long-term operation and maintenance of the treatment system occurs. With proper
maintenance of institutional controls, the remedy will support a variety of potential future
land uses, including residential use.

Many issues and details related to the implementation of the remedy will be resolved in the
upcoming design phase. Significant design and engineering is required prior to
implementing the remedy, including selection of a final location and alignment of the
treatment barrier/zone, and pilot-scale testing of the treatment barrier/zone technology to
minimize disturbance to the LIPA substation.

Pilot-scale testing is currently being conducted at a similar KeySpan site, and the results of
that testing will be used to develop the pilot test for this site. Results of these studies will be
used to determine the type of treatment (ozone injection, oxygen injection, etc.) to be used
and optimal dosing rates, locations, and methods. The design will also include methods for
determining efficiency of treatment during implementation.

The design process will also identify and resolve issues related to excavation and
containment, and the project’s impact on the local community during implementation, such
as dust and odor control, temporary utility relocation, street/lane closures, and truck traffic.
Property access and occupancy issues must also be resolved during the design phase.

Selected Remedial Alternative Contingency

A small area of tar-saturated soil was discovered on an adjoining property, which contains an
office building and associated parking areas. The adjoining property is referred to as the
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“office building property”, and is located in the lowland area immediately to the south of the
former MGP site.

Five borings were installed on the office building property. Only one of the five borings
showed visible tar contamination. Three borings revealed lower-level impacts (MGP tar
odors). In general, contamination levels decrease to the south and west. The contamination
levels noted in the office building property are not severe, contamination does not appear to
be widely distributed, and it is not believed to be a continuous source of groundwater
impacts.

The current property owner has expressed reservations about the possible short-term and
long-term impacts of excavation to the building structure and has suggested the voluntary
imposition of an environmental easement to control exposure to MGP contaminants instead.
The remedy for the office building property has been structured as a contingency, depending
on the results of further soil vapor sampling and an analysis of potential impacts to indoor air
quality inside the office building.

At the present time, it is not possible to rule out the possibility that contaminated soil vapors
may infiltrate the office building via the building elevator, which rests directly on the ground
surface.

The recommended remedy may exclude active remediation of the office building property
parking lot under the following conditions:

= There is clear evidence that contamination under the parking lot is not affecting
indoor air in the office building. To gather this evidence, subsurface soil gas samples
will be collected around the perimeter of the office building elevator shaft. In
addition, air samples will be collected inside the shaft. It is noted that the office
building sits above ground on pile columns, with the ground floor being used for
parking spaces.

= Implementation of an Environmental Easement on the office building property that
would preclude all further active remediation efforts associated with the former MGP,
and would:

0 Restrict the use of the building to current office space uses or other non-
residential uses compliant with zoning codes and preclude any digging into
disturbance of the office building property parking lot without consent of the
NYSDEC.
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0 Restrict the use of groundwater at the property.

0 Require the management of the site in accordance with the provisions of the
site management plan, to be approved for the site by the Department.

0 Require the property owner to complete and submit to the NYSDEC a
periodic certification.
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Table 6-1

Summary of Remedial Technology Screening
Halesite Former MGP Site

Halesite, New York

Status for
Response Alternative
Action Technology Effectiveness Implementability Cost Development
Excavation Excavation Effective in elimination of exposure pathway via direct | Technology proven and Medium relative to Retained for
above and in contact and providing long-term protection of human readily implemented. other removal alternative
fine-grained unit health. Involves excavation in the Lowland area of the | Large scale removal options. development.
only site, as well as in the Upland area. Residual necessary and will
contaminants may pose future threat to construction require dust, emissions
workers depending on site usage. Combined with and odor controls.
institutional controls or cap to prevent groundwater
contact, RAOs can be met.
Deep Excavation | Effective in elimination of exposure pathway and Technology proven and High relative to Retained for
below Tar providing long-term protection of human health. readily implemented. other removal alternative
Deposit Areas Involves removal to a depth of about 60 feet in areas Very large scale removal | options. development.
of source material below the former tar deposit areas. | necessary and will
While impacts have been identified as deep as 85 require dust, emissions
feet, impacts to groundwater drop off significantly past | and odor controls.
60 bgs. RAOs can be met with natural attenuation Hydraulic control of tidally
monitoring for residual groundwater contamination influenced aquifer with
and institutional controls to restrict groundwater use in | possible upward
the immediate area. (discharging) vertical
gradient will require large
scale dewatering
operation.
Ex-Situ Off-site Low Effective form of treatment of soils with low to high Technology proven, but Medium compared Retained for
Treatment Temperature concentrations of organic contamination. Technology | lack of locally permitted to other ex situ alternative
Thermal has been used at similar sites effectively. facility may make treatment development.
Desorption transportation of soils for | technologies.
treatment an issue.
On-site Low Effective form of treatment of soils with low to high Due to proximity of local Medium to High Not Retained.
Temperature concentrations of organic contamination. Technology | population and available compared to other
Thermal has been used at similar sites effectively. space at site, permitting ex situ technologies.
Desorption of temporary facility

would be difficult.

Slurry Phase
Bioreactors

Technology in developmental stage for MGP waste
streams. High concentrations of contaminants and
breakdown of five ring benzene compounds will
reduce effectiveness. Effectiveness should be field
tested before implementation.

Technology not proven.
Bioreactor can be
constructed on-site.

Costs may be high
compared to other
ex situ technologies.

Not Retained.

GEI Consultants, Inc.
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Table 6-1

Summary of Remedial Technology Screening
Halesite Former MGP Site

Halesite, New York

Status for
Response Alternative
Action Technology Effectiveness Implementability Cost Development
In Situ Dynamic Effective on small areas. Injecting steam in the Readily implemented. Capital costs may Not Retained.
Treatment Underground subsurface will have a small radius of influence due to be medium.
Stripping tidal fluctuations and high hydraulic conductivity. Operation and
maintenance costs
may be high when
compared to other
in situ technologies.
Surfactant/ Effective in enhancing DNAPL solubility and mobility. Technology proven in High capital costs Not Retained.
Co-solvent Is not effective in soils with low permeability. When controlled settings. Tidal | when compared to
flushing combined with other recovery technologies may action will be difficult to other alternatives.
achieve RAOs. control the process.
Tidal action and discharging aquifer conditions will
make delivery, contact and recovery difficult.
Chemical Effective in destroying source material and meeting Technology proven. High | High capital and Not Retained.
Oxidation the RAOs at similar sites. High contaminant contaminant operating costs
concentrations will increase soil-oxidant demand. concentrations will compared to other
Tidal influences will make delivery and contact with increase soil-oxidant alternatives.
target source material difficult. demand and increase
cost per pound of COC
destroyed effectiveness.
Six Phase Effective in shallow depths (less than 40 feet) and low | Technology proven but High compared to Not Retained.
Heating volumes. Technology is not proven below the water the high water table in the | other alternatives.
table. site area will make it
difficult to implement.
Engineering Engineered Effective at controlling the pathways for future worker | Technology proven and Medium compared Retained for
Control cap/cover system | and trespasser exposure. Will need to be flexible to readily implemented. to other alternative

include redevelopment plans for the site.

technologies.

development.

Engineered
Treatment
Barrier/Zone

Effective at meeting RAO for preventing migration and
terminating exposure.

Technology proven,
however, utility corridor
adjacent to site could be
an issue.

Medium capital
cost, and long-term
maintenance cost
relative to other
technologies.

Retained for
alternative
development.
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Table 6-1

Summary of Remedial Technology Screening
Halesite Former MGP Site

Halesite, New York

Status for
Response Alternative
Action Technology Effectiveness Implementability Cost Development
Containment DNAPL tar Effective at capturing subsurface fluids. May capture Technology proven and Low installation Retained for
Recovery more water than DNAPL tar. Tidal influence and flow readily implemented. Will | costs, but higher alternative

direction changes may reduce effectiveness.

require extensive on-site
treatment for high
volumes of fluids
anticipated.

operation and
maintenance costs
relative to other
technologies.

development.

Hydraulic Control

Effective in maintaining hydraulic gradient into the
contained area. Tidal effects at the site may require
complex modeling and pumping arrangements.

Technology proven and
readily implemented.

Medium capital
cost, high long-term
maintenance cost
relative to other
technologies.

Not Retained.

Containment

Effective at meeting RAO for preventing migration and

Technology proven and

Medium relative to

Retained for

Barriers terminating exposure. Minimal disturbance of soils. readily implemented. other containment alternative
Continuity and compatibility are concerns. However tidal effects and | technologies. development.
hydraulic conductivity
may pose a problem.
In Situ Effective at meeting RAO for preventing migration and | Technology proven but High relative to Not Retained.
Stabilization terminating exposure. However, large-scale compatible site-specific other containment

construction may pose difficulties.

materials may be
needed.

technologies.

Institutional
Controls

Access Controls,
Deed
Restrictions,
Health & Safety
Plans,
Long-Term
Monitoring,
Notifications

Effective in preventing risks to future construction or
utility workers. Not effective in limiting migration.

Readily implementable.

Low. Monitoring to
be performed semi-
annually.

Retained for
alternative
development.

GEI Consultants, Inc.

Page 3 of 3

J\WPROC\Project\KEYSPAN\Halesite\Remedial Action Plan\Halesite RAP Table 6-1.doc




Table 7-1

Remedial Action Alternatives - Initial Screening
Halesite Former MGP Site
Halesite, New York

Remedial Action
Alternative

Ability to
Achieve RAOs

Implementability

Short-Term
Effectiveness

Long-Term
Effectiveness

Retained for
Detailed Analysis?

Alternative 1:
Containment and
Engineered Cap:

Upland: Containment cell

with Surface Cap

Lowland: Visual
Excavation Barrier

DNAPL Recovery where

feasible

Achieves RAOSs to
some extent by
eliminating exposure
to source.

Minimizes GW
contaminant flux from
Upland Area to
Lowland Area.

Executed with conventional
sheet pile driving equipment in
the Upland Area. May need
to remove surface structures
to accommodate sheet piles.

Requires installation of a
Visual Excavation Barrier in
the active LIPA Substation
footprint.

Special containment wall
material (Waterloo Barrier or
similar) is necessary for long-
term reliability.

Effective in eliminating
migration of Impacts from
the Upland Area.

Effective in eliminating
significant exposure
pathway.

Will not reduce all impacted
soils to cleanup criteria.

Minor disruptions only to
Active LIPA substation.

Will not reduce all
impacted soils to cleanup
criteria.

NAPL sources in Lowland
Area will not be contained.

Long-term migration from
Upland Area eliminated
effectively with continued
monitoring and controls.

Yes — Moderately effective if
containment cell in the Upland
Area and visual excavation
barriers and deed restrictions in
the Lowland Area eliminate
exposure pathways to remaining
impacted soils.

Requires long term NAPL
recovery program.

Requires post closure long-term
monitoring program to ensure
effectiveness.

Alternative 2:
Deep Source Area
Excavation:

Upland: Excavate two

cells to ~55 ft and ~50 ft

Lowland: Excavate two

cellsto ~12 ft and ~13 ft

DNAPL Recovery where

feasible

Removes/treats
majority of source of
impacts

Achieves RAOs by
eliminating exposure
to source material.

Executed with conventional
excavating equipment.
Requires installation of
excavation support for source
area removals to ~70 ft
Upland Area.

Requires construction of
dewatering (Lowland Area)
handling system.

Effective in removing
source material and
eliminating exposure
pathways.

Will not reduce all impacted
soils to cleanup criteria.

Minor disruptions only to
Active LIPA substation.

Will not reduce all
impacted soils to cleanup
criteria.

NAPL sources below the
substation footprint will not
be removed.

Long-term migration from
Upland Area eliminated
effectively with continued
monitoring and controls.

Yes - effectiveness on eliminating
exposure pathways may be
countered by lack of cost-
effectiveness and technical
limitations.

Requires long term NAPL
recovery program.

Requires post closure long-term
monitoring program to ensure
effectiveness.
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Table 7-1

Remedial Action Alternatives - Initial Screening
Halesite Former MGP Site
Halesite, New York

Remedial Action Ability to Short-Term Long-Term Retained for
Alternative Achieve RAOs Implementability Effectiveness Effectiveness Detailed Analysis?
Alternative 3: Removes/treats Executed with conventional Effective in removing Effective in removing Yes — Moderately Effective.

Shallow Source Area
Excavation/Engineering
Controls/Treatment
Zone:

Upland: Excavate two
cells to ~22 ft and ~13 ft
with Cap/Visual
Excavation Barrier

Lowland: Excavate two
cellsto ~12 ft and ~13 ft

Treatment Barrier/Zone

DNAPL Recovery where
feasible

majority of source of
impacts.

Achieves RAOs by
eliminating exposure
to source material.

Treatment Barrier
Zone prevents
migration in the
saturated zones.

excavating equipment.

Requires installation of
excavation support for source
area removals.

Requires construction of
dewatering (Lowland Area)
handling system.

majority of source material
and eliminating exposure
pathway.

Will not reduce all impacted
soils to cleanup criteria.

Minor disruptions only to
Active LIPA substation.

majority source material
and eliminating exposure
pathways.

NAPL sources below the
substation footprint will not
be removed.

Will not reduce all
impacted soils to cleanup
criteria.

Removes majority of source
material with targeted
excavations.

Requires long term NAPL
recovery program.

Requires post closure long-term
monitoring program to ensure
effectiveness.
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Table 7-1

Remedial Action Alternatives - Initial Screening
Halesite Former MGP Site
Halesite, New York

Remedial Action
Alternative

Ability to
Achieve RAOs

Implementability

Short-Term
Effectiveness

Long-Term
Effectiveness

Retained for
Detailed Analysis?

Alternative 4:

Tar Saturated Soil
Excavation/Treatment
Zone:

Upland: Excavate tar
saturated soils to fine
grained unit ~40 ft to ~70
ft

Lowland: Excavate
Excavate tar saturated
soils to fine grained unit
to ~12 ftto ~13 ft

Treatment Barrier/Zone if
Groundwater impacts
persistent

Achieves RAO by
removing majority of
source material and
eliminating exposure
to the remaining
impacts.

May not be feasible due to
technology limitations to
excavate to 70 feet in Upland
Area.

Will require construction of
dewatering system for
Lowland Area.

Site access constraints and
construction safety setback
requirements will make it very
unlikely that all material could
be removed in the Upland
Area or the Lowland Area.

The large volume of material
to be excavated and treated
may require shipment of soll
over long distances, as closer
facilities may not have the
capacity to process all the soil
in a reasonable amount of
time.

Would require removal/
relocation of the LIPA
substation to complete
excavation.

Effective in removing
source material and
eliminating exposure
pathway.

Significant disruption to
local community.

Effective in removing
source material and
eliminating exposure
pathways.

Yes - effectiveness on eliminating
exposure pathways may be
countered by lack of cost-
effectiveness and technical
limitations.

Requires long term NAPL
recovery program.

Requires post closure long-term
monitoring program to ensure
effectiveness.
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