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1.0 Introduction

This Qualitative Human Exposure Assessment (QHEA) and Fish and Wildlife Resources
Impact Analysis (FWRIA) is part of the Remedial Investigation conducted under an Order
on Consent (Index No. D1-0002-98-11) between KeySpan Corporation (KeySpan) and the
New York State Department of Environmental Conservation (NYSDEC) concerning the
former manufactured gas plant (MGP) site located in Bay Shore and the Incorporated
Village of Brightwaters, Suffolk County, New York. An evaluation of potential human
exposure pathways and risk of impact to the environment is part of the scope-of-work
presented in the final Bay Shore/Brightwaters Former MGP Site Investigation Work Plan,
dated August 1999 (D&B, 1999). This assessment incorporates data collected during the
initial and supplemental field investigation programs conducted at the site. It is an update
of the assessment submitted to NYSDEC on July 29, 2002.

This assessment identifies potential human exposures associated with chemical
constituents detected in soil, groundwater, indoor air, ambient air, sediment, and surface
water at or near the site. A screening-level ecological assessment in the form of a FWRIA
also is included.

This assessment considers potential exposure of humans and biota to chemicals at the site.
The objectives of the assessment are:

¢ toidentify chemicals of potential concern (COPCs) that are related to the former
gas manufacturing activities conducted at the site;

* toidentify potential pathways of exposure to people, plants, animals, and fish;

* toestimate and characterize the potential ecological risks associated with these
exposures; and

¢ toindicate the need for mitigative measures to reduce potential exposures.

1.1 Site Location, Description and Setting

The Bay Shore/Brightwaters former MGP site is located in Bay Shore (Town of Islip) and
the incorporated Village of Brightwaters, Suffolk County, New York. The site (excluding
off-site areas) covers 10.3 acres and is bisected by Clinton Avenue. The Bay Shore property
(including the Bay Shore Site) consists of 4.5 acres to the east of Clinton Avenue, and the
Brightwaters property (including the Brightwaters Yard Site, the Brightwaters East Parcel,
Bay Shore West Parcel, and Bay Shore West Storage Lot Parcel) consists of 5.8 acres to the
west of Clinton Avenue. The site is bordered by the Long Island Railroad (LIRR) —
Montauk Branch to the south, Fifth Avenue to the east, and Orinoco Drive to the north

(Attachment 1-1A).
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The Bay Shore property to the east of Clinton Avenue includes an active gas regulator
station, an inactive LIPA (Long Island Power Authority) electric substation, and a small
storage building, all of which are located in the northern part of this parcel. This parcel is
referred to herein as the Bay Shore Site (Attachment 1-1A). The southern portion of this
parcel is generally vacant and covered with grass and other low vegetation.

The property to the west of and fronting on Clinton Avenue is herein considered as two
parcels: 1) the Bay Shore West Parcel; and 2) the Bay Shore West Storage Lot Parcel
(Attachment 1-1A). The Bay Shore West Parcel was previously covered with relatively
dense vegetation. The parcel was cleared in February 2002 and most of the parcel is now
covered with dolomite/crushed stone. The West Parcel is being used by KeySpan for
storage of equipment and materials in support of utility operations. The Bay Shore West
Storage Lot Parcel is utilized for the storage of equipment and materials in support of
KeySpan gas construction activities at the Brightwaters Yard Site. Property to the west of
the Bay Shore West and Bay Shore West Storage Lot Parcels also is comprised of two
parcels, referred to in this assessment as: 1) The Brightwaters East Parcel and 2) the
Brightwaters Site proper (or the Brightwaters Yard Site). The Brightwaters Yard Site
extends into the Village of Brightwaters, serves as an active KeySpan gas construction
facility, and contains equipment storage areas and vehicle parking areas.

For the purposes of the qualitative human exposure assessment, the site in its entirety
consists of the following components/parcels:

e The Bay Shore Site and Bay Shore West Parcel referred to as Operable Unit 1
(OU-1). From a remedial perspective, this OU also includes an off-site area south

of the Bay Shore site, extending to Union Boulevard. For the purposes of the
qualitative human exposure assessment, this off-site area is considered as part of

Oou-2;
e The Brightwaters Yard Site and Bay Shore West Storage Lot Parcel (OU-3);
e The Brightwaters East Parcel (OU-3);

e The groundwater plumes emanating from the Bay Shore Site (OU-2) and the
Brightwaters Site (OU-3);

e Watchogue Creek/Crum’s Brook (OU-4); and

e  Other off-site areas (i.e., O-Co-Nee Pond (OU-3), Lawrence Lake, and Lawrence
Creek (OU-2)).

Detailed descriptions of the site setting are found in the following sections of the Remedial
Investigation Report (April 2002):

e Site History — Section 1.4.1;
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¢ Land Use and Demographics - Section 1.5.1;
e (Climate — Section 1.5.2;
e Topography — Section 1.5.3; and

e Site Hydrogeological Characteristics — Section 3.0.
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|
2.0 Qualitative Human Exposure Assessment

2.1 Nature and Extent of Chemical Constituents

BTEX (benzene, toluene, ethylbenzene and xylenes) were the principal volatile organic
compounds (VOCs) detected in samples at the site and are the common VOCs associated
with coal tar. Semivolatile organic compounds (SVOCs) also were detected at the site.
Polycyclic aromatic hydrocarbons (PAHs) are the common subset of SVOCs found in coal
tar. Section 4.0 of the Remedial Investigation Report provides a detailed description of the
nature and extent of chemical constituents found at on-site parcels and relevant off-site

locations.

2.2 Selection of Ch

emicals of Potential Concern

Several classes of chemicals were detected in the soil, groundwater, indoor air, ambient air,
sediment, and surface water at the Bay Shore/Brightwaters site. COPCs for the Bay

Shore /Brightwaters site were selected following the practice established by EPA in the Risk
Assessment Guidance for Superfund, Volume I, Part A (EPA, 1989). Selection criteria were

as follows:

e Site-wide frequency of detection was considered. Chemicals with a frequency of
detection of less than 5% in a data set of 20 or more samples were excluded from
the assessment. Also, consideration was given as to whether the detected
chemical is related to historic and current uses of the site;

e Chemicals not detected at least once above the limit of detection were
automatically excluded from the assessment, regardless of the size of the data

set.

A summary list of COPCs by medium is presented in Table 2-1. Relevant and appropriate
values (i.e., Standards, Criteria, and Guidance Values (SCGs)) for these COPCs are
provided in Appendix C of the Final Remedial Investigation Report.

This human exposure assessment provides qualitative descriptions of potential exposure to
site-related COPCs for human populations who may reasonably be expected to contact site
media under present or future conditions. This qualitative human exposure assessment is
comprised of two primary components:

e Description of exposure setting and identification of potentially exposed

populations; and

e Identification of exposure pathways.
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These components are discussed in greater detail in the following paragraphs.

2.3  Exposure Setting and Identification of Potentially
Exposed Populations

Under current and future site use conditions, the potentially exposed populations (i.e.,
potential receptors) are those that might come into contact with site COPCs. Tables 2-2A
through 2-2K present exposure pathway matrices that depict the various exposure routes
for current and future on-site and off-site human populations for each of the parcels at the

site.

In order to make remedial management decisions in the context of current or proposed
land uses, it is necessary to combine certain parcels. To this end, the following
combinations are used:

e The Bay Shore Site and the Bay Shore West Parcel are considered as one area
(OU-1) for the purposes of assessing potential exposure. This is because current
land use and the potential future land use (i.e., commercial property) for both
parcels are the same. This has the implication that both will be managed in the
same fashion from a remedial standpoint. As stated previously, the Bay Shore
West Parcel was recently cleared of vegetation (in February 2002) and is being
used by KeySpan in support of utility operations. Additionally, from a remedial
standpoint, OU-1 also encompasses an area south of the Bay Shore site extending
to Union Boulevard; however, for purposes of the qualitative human exposure
assessment, this off-site area is considered part of the Bay Shore groundwater
plume area, OU-2.

e Similarly, the Brightwaters Yard Site and the Bay Shore West Storage Lot Parcel
are considered as one area for the purposes of the assessment (OU-3).

o The Brightwaters East Parcel is considered as one area for the purposes of the
assessment (OU-3). This is because of concerns associated with soil conditions in
the vicinity of four former underground storage tanks (USTs), which were
evaluated as a part of the Brightwaters Yard Underground Storage Tank
Removal/Closure Interim Remedial Measure/Investigation (see Figure 2-4 of the
Remedial Investigation Report).

e  Watchogue Creek/Crum’s Brook (OU-4) is considered as one area for the
purposes of the assessment. This is due to a former plant drainage line that
historically discharged to this creek. The freshwater portion of Watchogue
Creek/Crum’s Brook currently is not classified by the NYSDEC as to suitable
use; however, Class C standards apply to this portion of the Creek because the
Creek discharges to a Class SC tidal water body. Class C waters are suitable for
fish survival and/or reproduction and other aquatic life and for secondary
contact recreation, but not primary contact recreation. The tidal portion of
Watchogue Creek is classified as SC which indicates that the waters are suitable
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for fishing, fish propagation, and survival, and the water quality shall be suitable
for primary and secondary contact recreation, although other factors may limit
the use for these purposes.

¢ The Bay Shore and Brightwaters groundwater plumes (OU-2 and OU-3,
respectively) are considered separately with respect to potential off-site (e.g.,
residential indoor air) exposures. This is due to the spatial separation of the
plumes and because, due to logistical constraints, it is anticipated that future
remedial actions to mitigate groundwater impacts will be conducted separately
for each plume.

¢ The assessment of potential off-site exposures includes Lawrence Lake, Lawrence
Creek, and O-Co-Nee Pond. The NYSDEC has classified two of these surface
water bodies. The classification of Lawrence Lake is Class C, which is a
freshwater classification indicating that this water body is suitable for fish
survival and/or reproduction and other aquatic life and for secondary contact
recreation but not for primary contact recreation. Lawrence Creek is a tidal salt-
water body classified SC which indicates that the water is suitable for fishing,
fish propagation, and fish survival. Additionally, the water quality shall be
suitable for primary and secondary contact recreation; however, other factors
may limit the use for these purposes. O-Co-Nee Pond currently is not classified;
however, Class C standards apply because the Pond discharges to Lawrence
Lake, which is a Class C surface water body.

2.3.1 Current Scenarios

Current human populations considered in this exposure assessment include the following
(categorized according to the six parcel combinations described above):

¢ Potentially exposed human populations at the Bay Shore Site and Bay Shore
West Parcel (OU-1) include: on-site trespassers, possibly exposed via contact
with surface soil; adult on-site KeySpan workers, possibly exposed via contact
with surface soil and inhalation of vapors in indoor air; and adult nearby off-site
utility workers possibly exposed via contact with surface and subsurface soil and

groundwater.

» On-site trespassers were included in the exposure assessment because the
possibility exists that these individuals could gain access to portions of the
Bay Shore/Brightwaters site via inactive portions of the site.

» Current on-site KeySpan workers are those individuals currently engaged in
the activities required for the function and maintenance of those portions of

the site devoted to company operations.
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» Chemical exposures for nearby, off-site utility workers could be expected
because of the presence of subsurface sewer, telephone, gas, water and rail
road facilities in the areas immediately adjacent to the site (Table 2-2A).

¢ Potentially exposed human populations at the Brightwaters Yard Site and Bay
Shore West Storage Lot Parcel (OU-3) include: on-site trespassers, via contact
with surface soil and adult on-site KeySpan workers, via contact with surface soil
and inhalation of vapors in indoor air (Table 2-2B).

e Potentially exposed human populations at the Brightwaters East Parcel (OU-3)
include: on-site trespassers via contact with surface soil and adult on-site
KeySpan workers via contact with surface soil and inhalation of vapors in indoor
air (Table 2-2C).

e Potential exposures along Watchogue Creek/Crum’s Brook (OU-4) include the
following populations: adult and (0- to 6-year-old) child off-site residents living
along the creek in Area “B” and trespassers in Area “C” of this creek (Tables 2-2E
and 2-2F). Potential exposure media for the off-site residents and trespassers
includes surface soil, surface water and sediment. As part of an interim remedial
measure (IRM), this portion of Watchogue Creek/Crum’s Brook has undergone
restoration efforts, including the removal of shallow sediments and channel
realignment (see section 4.7 of the Remedial Investigation Report).

e Current off-site residents living downgradient (generally due south) of the site
may be exposed to chemicals volatilizing out of the groundwater plumes passing
underneath residential structures, as well as sediment and surface water
exposures in Lawrence Lake, Lawrence Creek (OU-2), and O-Co-Nee Pond (OU-
3). These populations include:

> Bay Shore and Brightwaters groundwater plume areas: adult and (0- to 6-
year-old) child off-site residents; and

» Surface water areas, including Lawrence Lake, Lawrence Creek, and O-Co-
Nee Pond: adult and (0- to 6-year-old) child off-site residents.

Additionally, the consumption of fish and crabs from O-Co-Nee Pond, Lawrence Lake, and
Lawrence Creek is possible. Potential off-site residential exposures to chemicals due to
basement flooding and gardening also are possible. Flooding events could lead not only to
the introduction of water in the basement but also to soil residues, and thus possible
exposure to chemicals in both media. Basement soil residues most likely would originate
from the soil in closest proximity to the building foundation. This soil is typically clean fill
and chemical exposures derived therefrom would likely be insignificant.

A private well and basement survey has been performed in the vicinity of the site. This
survey was designed and conducted in part to identify residents living within the limits of
the Bay Shore and Brightwaters groundwater plumes, as defined in the Remedial
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Investigation Report, who may be using groundwater for domestic use. Relevant potential
exposure pathways for such use of groundwater include ingestion, dermal contact,
inhalation of volatiles while showering (if a private well is used as the source for the
bathing water), and for irrigation purposes. The basement survey was conducted to
identify those structures with basements, whether those basements have earthen floors,
and whether moisture or odors have been observed in the basement. Details concerning
the results of the survey are provided in Section 2.5 below.

Exposure to chemicals in soil from gardening presents only a minimal opportunity for
exposure due to low concentrations of chemicals in potential off-site transport mechanisms
(i.e., site-derived dust). Tables 2-2A through 2-2K summarize the current receptor
populations and their associated exposure pathways.

2.3.2 Future Scenarios

Future human populations include on-site and off-site construction workers and on-site
adult commercial workers, adult and child visitors, and on-site adult and child residents.
Exposure for the construction worker is possible because virtually any site re-development
would involve some kind of construction activity. Potential on-site exposure media for the
construction worker include surface soil, subsurface soil, and groundwater. Off-site
construction worker exposure to portions of Watchogue Creek/Crum’s Brook (OU-4;
Areas “A” and “B”) also may be possible. Potential exposure media for off-site
construction workers include surface soil, subsurface soil, and groundwater.

In addition, because certain parcels of the site are suited for commercial/light industrial
redevelopment (i.e., Bay Shore Site (OU-1), Bay Shore West Parcel (OU-1), Brightwaters
Yard Site (OU-3) and Bay Shore West Storage Lot Parcel (OU-3)), exposures for adult
commercial workers and adult and child visitors to future commercial properties are
possible, absent appropriate remedial measures. Commercial worker and site visitor
exposures are limited to indoor air because this is the exposure route most likely to occur
and present the greatest potential risk. It is expected that future land use of the on-site
property may be deed restricted to prevent residential development; however, because
deed restrictions are not yet in place, a future on-site residential scenario is included in this
assessment. Potential on-site exposure media for these future on-site residents includes
surface and subsurface soil, groundwater, and indoor and ambient air.

24 Identification of Exposure Pathways

Tables 2-2A through 2-2K provide qualitative descriptions of the complete exposure
pathways for potential current and future on-site and off-site human populations:

Under current site use conditions at the Bay Shore Site (OU-1), Bay Shore West Parcel (OU-
1), the Brightwaters Yard Site (OU-3), Brightwaters East Parcel (OU-3), and the Bay Shore
West Storage Lot Parcel (OU-3), the on-site trespasser population may potentially receive
exposure to surface soil via the ingestion (oral), dermal, and inhalation routes. On-site
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KeySpan workers may spend time both outdoors and indoors and, consequently, may
potentially be exposed to chemicals in surface soil (via ingestion, dermal contact, and
inhalation during outdoor activities) and also to COPCs in indoor air (via inhalation during
indoor activities). Additionally, under current site use conditions at the Bay Shore Site and
the Bay Shore West Parcel, adult nearby off-site utility workers may potentially receive
exposure to surface and subsurface soil via the ingestion, dermal, and inhalation routes.

Under current off-site use conditions, off-site residents living near Watchogue
Creek/Crum’s Brook (OU-4) may potentially contact surface soil via ingestion, dermal
contact, and inhalation during everyday activities such as playing, gardening, etc. For
these individuals, exposure is restricted to the region bounded to the north by the LIRR
right-of-way and to the south by Union Boulevard (designated in Attachment 1-1B as
Watchogue Creek/Crum'’s Brook Area “B”). Exposure to off-site sediment and surface
water via ingestion and dermal contact in Lawrence Lake, Lawrence Creek and O-Co-Nee
Pond also is possible for these off-site residents. The consumption of fish from these three
surface water bodies also may occur. The potential for human exposure to site-related
COPCs through the consumption of fish and crabs in Lawrence Lake, Lawrence Creek, and
O-Co-Nee Pond is likely minimal because:

e BTEX and PAH compounds generally were not detected or were detected at
relatively low concentrations in the surface water; and

e The chemicals present in the surface water, porewater, and sediment samples do
not tend to bioconcentrate or bioaccumulate.

While elevated concentrations of some constituents were observed in a few sediment and
porewater samples, these samples represent a limited area of insufficient size to result in a
significant impact. Moreover, these chemicals are readily diluted in surface water (as
supported by available data), readily biodegraded in the environment, and do not
bioaccumulate in fish or crabs; therefore, it is highly unlikely that fish or crabs are adversely
impacted. Consequently, human consumption of fish and crabs is not an exposure
pathway of concern.

In addition, persons residing near the Bay Shore and Brightwaters groundwater plumes
(OU-2 and OU-3, respectively) may be exposed to chemicals originating from groundwater
via inhalation of vapors in indoor air. Indoor air sampling has been performed at several
properties in the vicinity of the site. Results of the sampling indicate that:

¢ Naphthalene, the compound most generally associated with MGP impacts, was
not detected in any of the samples;

e The majority of volatile organic compounds for which analysis was performed
were not detected;
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¢ The majority of the detected compounds were detected at concentrations within
the range of background levels as reported by the New York State Department of
Health (NYSDOH); and

e Those compounds detected above NYSDOH background levels are generally
those not typically associated with MGP impacts.

NYSDOH background levels do not exist for some of the detected compounds. Detected
concentrations of these compounds are orders of magnitude below occupational standards.
Consequently, available indoor air data suggest that the inhalation of vapors derived from
site-related chemicals is not an exposure pathway of concern.

Trespassers to Watchogue Creek/Crum’s Brook may possibly contact chemicals in surface
soil, sediment, and surface water via ingestion and dermal contact in the region of the creek
south of Union Boulevard (designated in Attachment 1-1B as Watchogue Creek/Crum’s
Brook Area “C”). As stated previously, an IRM was initiated in this area and is currently in
progress (see section 4.7 of the Remedial Investigation Report).

Under future site use conditions at the Bay Shore Site, Bay Shore West Parcel, Brightwaters
Yard Site, the Bay Shore West Storage Lot Parcel, and the Brightwaters East Parcel, on-site
construction workers may receive exposure to surface and subsurface soil via the ingestion,
dermal, and inhalation routes, and to groundwater via the dermal and inhalation routes as
a consequence of their work (i.e., trenching, excavation, installing deep piles, etc.). Because
the Bay Shore Site, Bay Shore West Parcel, Brightwaters Yard Site, and Bay Shore West
Storage Lot Parcel are suited for commercial/light industrial redevelopment, exposure for
commercial workers and adult and child visitors at future commercial properties are
possible. Commercial worker and site visitor exposures are limited to indoor air because
this is the exposure route most likely to occur and present the greatest potential risk.

Future on-site adult and child residents may receive exposure to surface and subsurface
soil via the ingestion, dermal, and inhalation routes; to groundwater via ingestion, dermal
contact and inhalation of vapors while showering (if a private well is used for domestic
purposes); and to indoor air via inhalation.

Potential future off-site human exposure populations include construction workers in
Watchogue Creek Areas “A” and “B” who may potentially receive exposure to surface and
subsurface soil via the ingestion, dermal, and inhalation routes, and to groundwater via the

dermal and inhalation routes.

Tables 2-3A through 2-3E provide context, in qualitative terms, of the potential for the
exposures discussed above to actually occur. For example, the potential for on-site
trespasser exposure to site-related chemicals in surface soil at the Bay Shore site and Bay
Shore West Parcel is considered minimal because access to the site is restricted by a gated
fence. For those current exposure scenarios that are deemed more likely to occur, that is
those which are considered moderate or moderate to high (e.g., construction workers and
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KeySpan employees), these workers already are trained to take proper precautions to
reduce the potential for exposure.

The remedial investigation and qualitative human exposure assessment have indicated that
there are pathways through which people on the site and in the community may possibly
be exposed to potentially hazardous materials related to former MGP activities; however,
no imminent hazards were identified. The potential for this exposure should be evaluated
for possible reduction through remedial actions. Therefore, KeySpan has initiated, with
NYSDEC approval and under NYSDEC supervision, some interim remedial measures
(IRMs), and will develop long-term remedial actions in the next phase of this program, the
development of a Remedial Action Plan. These IRMs and subsequent remedial actions will
address properties that are currently or potentially impacted by the site (including the site
itself) to ensure future valuable use of these properties.

25  Well and Basement Survey

A private well and basement survey of properties in the vicinity of the site was conducted
during the second, third, and fourth quarters of 2002. Specifically, properties within,
between and in the immediate vicinity of the two groundwater plumes, as defined in the
Remedial Investigation, were the subject of the survey. The survey consisted of an initial
mailing of 289 questionnaires. Of the 289 questionnaires, 89 were address or property
duplicates. Of the 200 remaining questionnaires from the initial mailing, 72 (or 36%) were
returned to KeySpan. For the 128 questionnaires for which responses were not received,
follow-up communications were initiated. This follow-up consisted of a maximum of three
phone calls per property. During this process, an additional 58 questionnaires were
completed. This increased the total response rate to 65% and decreased the number of
properties requiring additional follow-up to 70. In consultation with NYSDEC, it was
agreed that a 100% response rate for the questionnaires was not necessary but that attempts
should be made to achieve as high a response rate as possible for properties within the
plume paths. As a result of this decision, 44 properties were eliminated from further
follow-up because they were not located near the plume and four attempts to contact the
property owner, including the initial questionnaire mailing, had been made. Twenty-six
properties were identified that are located within the plume but for which survey
responses had not been received.

For the 26 properties for which responses had not been received, a Community
Development Representative from KeySpan went door-to-door in an attempt to obtain
responses. If no one was home, a letter and another copy of the questionnaire were left at
the residence. As a result of this effort, 15 questionnaires were completed. Attempts to
locate one property owner have thus far been unsuccessful, which leaves 10 questionnaires
for which no response has been received. The number of completed questionnaires is 145
for a response rate of 73% (as of December 16, 2002). Results of the survey are summarized

as follows:
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Basement Survey
* Basements/crawl spaces are located at ninety-one (91) of the properties;

>  Sixty (60) of these report water in the basement, with the majority of these
(52, or approximately 87%) reporting water in the basement following a rain
event;

* Thirty-nine (39) report an odor in the basement when the basement is
wet, twenty-five (25) of which may be categorized as a damp, musty
“wet earth” odor;

* Eight (8) respondents indicate an odor of potential concern, i.e., an odor
that is characterized as “gasoline”, “oil”, or “driveway sealer” when the

basement is wet;

= Of the eight (8) respondents who indicated an odor of potential concern,
one property has a crawl space; five (5) properties utilize the basement
for storage, laundry, and/or a workshop; and one (1), for which an “oil”
odor was reported, utilizes the basement as an office and storage space.
This property also has a furnace and hot water heater located in the
basement. One survey respondent, for which the basement is used as
living space, reported a “gasoline” odor. This odor is due to a neighbor’s
gasoline tank.

KeySpan has offered to follow-up with the homeowners who indicated the presence of an
odor of potential concern. Due to the lack of precipitation in recent months, the basements
at the properties were dry until recently. KeySpan has told property owners to contact the
company if they experience the odor again, at which point KeySpan will schedule a
property visit to determine whether further testing is warranted. Thus far, indoor air
sampling has been performed at three of these properties.

Well Survey

* Seventeen (17) respondents reported the presence of a groundwater well on their
property;

> KeySpan attempted to schedule visits for each of these properties. As a
result, visits were conducted at eleven (11) properties.

> The presence of a well could not be confirmed at two (2) of the eleven (11)
properties due to access issues;

> At five (5) properties, it was confirmed that a well is not present;

» The presence of a well was confirmed at four (4) properties:
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*  One of these wells is in active use for irrigation purposes;

* Three wells were confirmed to be inactive (i.e., not in use) for a period of

several years.

* KeySpan attempted to sample all four wells. Two wells could not be
sampled due to access issues, (i.e., piping set-up). Sampling of the other
two wells, one active irrigation well and one inactive well, was
performed. With the exception of methyl tert-butyl ether, a common
gasoline additive, no VOCs or SVOCs were detected in the sample
collected from the active irrigation well. Several VOCs and SVOCs,
including naphthalene, were detected in the inactive well. This well is
not currently used as a source of water for any purpose, and the pump is
currently inoperable.

» One respondent indicated the presence of an old well that reportedly is not
functional.

»  One respondent who indicated the possible presence of a well, later stated
that the property does not have a well;

»  Four respondents who indicated the presence of a well on their property did
not respond to phone calls concerning a property visit nor did they respond
to door-to-door knocking. Consequently, the presence of a well at these
properties could not be confirmed.

In summary, results of the indoor air sampling and the well and basement survey have
identified a very small number of properties at which the potential for indoor air exposure
exists. The owners of these properties have been contacted. Additionally, 144 of the 145
survey respondents indicated that they do not use groundwater wells for domestic
purposes (ie., irrigation of gardens, cooking, bathing); consequently, exposure to
potentially site-related constituents that may be present in groundwater does not occur for
these individuals (i.e., domestic use of groundwater is an incomplete exposure pathway).
One well is used for irrigation purposes and it is located to the south of the Brightwaters
site.
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3.0 Fish and Wildlife Resources Impact
Analysis

Following the Appendix 1C Decision Key in the NYSDEC’s Fish and Wildlife Resources
Impact Analysis guidance, a FWRIA was deemed required (see Table 3-1). Therefore, the
following analysis identifies actual or potential risks to plants, fish, and wildlife residing on
and near the Bay Shore/Brightwaters site from chemicals potentially migrating from the
former MGP. The analysis focuses on risks associated with site-related chemicals detected
in soil, surface water, sediment, and groundwater. This analysis contains:

e site descriptions and a characterization of plant and animal resources and their
value to humans;

e the identification of regulatory standards and criteria for fish and wildlife;
e evaluations of potential exposure pathways to fish and wildlife from site-related
chemicals of potential ecological concern (COPECs), to regulatory criteria or

derived toxicological benchmarks for the protection of fish and wildlife; and

e conclusions regarding the potential of exposure and possible risks to fish and
wildlife on or near the site.

3.1 Fish and Wildlife Resources

3.1.1 Terrestrial Resources

The U.S. Fish and Wildlife Service and the NYSDEC Natural Heritage Program were
contacted regarding species of concern, significant habitats, and fishery resources within
two miles of the site. In addition, a field reconnaissance survey of the site and surrounding
0.5-mile radius was conducted on September 27, 1999 and again on January 28, 2000. The
objectives of the survey were to:

e map and describe plant communities and aquatic resources on and adjacent to

the site;
e observe wildlife species;
e identify significant ecological resources; and

e observe evidence of stress to plants and animals, if any, from site-related
chemicals.
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Three distinct terrestrial plant cover types were identified during the field reconnaissance
within a 0.5-mile radius from the site. The boundaries between these cover types are
depicted in Attachment 1-1D. Plant species identified by cover type within the site are
presented in Table 3-2. Field surveys were conducted within the 0.5-mile study area except
at water bodies potentially impacted by the groundwater plume. Ecological resources were
also identified from agency contacts, the U.S. Geological Survey topographic maps, and
state and federal wetland maps. Each plant cover type is described below as to the plant
species composition, vegetation structure, and land use. Whenever possible, these
areas were classified according to the New York State Natural Heritage Program’s
Ecological Communities of New York State (Reschke, 1990).

3.1.1.1 Cover Type 1: Industrial/Commercial Area

Several areas near the Bay Shore /Brightwaters site are classified as industrial/ commercial.
Most of these areas are covered with gravel, concrete, asphalt, a gravel and dirt mixture, or
geotextile fabric and fill and gravel. With the exception of a few small patches of grass and
weeds, these areas are essentially devoid of vegetation, due to constant disturbances from
on-site equipment and paving. Therefore, there is little area for free growth of vegetation or
development of wildlife habitats.

3.1.1.2 Cover Type 2: Residential Area

Cover type 2 is the dominant cover type within the half-mile radius. It consists of
residential buildings surrounded by maintained lawns (i.e., frequent mowing) and
ornamental plantings. The lawns consist of grasses and weed species including English
plantain (Plantago lanceolata) and dandelion (Taraxacum officinale). Ornamental shrubs and
small trees are planted along the foundations of the homes. In addition, larger trees are
planted in the yards. Ornamental trees and shrubs planted include arbor vitea (Thuja
occidentalis), sugar maple (Acer saccharum), and crab apple (Pyrus prunifolia).

3.113 Cover Type 3: Successional Field

Two areas - the site itself and the undeveloped green space near Lawrence Lake - are
classified as successional field. These areas are similar in species composition and structure
and are therefore grouped as one cover type. This cover type is characterized as a weedy
field dominated by grasses and forbs that occur on sites that have been cleared for
development. Dominant plant species include gray goldenrod (Solidago nemoralis), small
white aster (Aster vimineus), Queen Anne’s lace (Daucus carota) and crab grass (Digitaria
sanguinalis). In some areas, woody vegetation, such as staghorn sumac (Rhus typhina),
tartarian honeysuckle (Lonicera tatarica) and black locust (Robinia pseudo-acacia) has begun to
invade these fields. The park area is mowed frequently and will remain as a successional

field.

Ctmiddat\projects\06392\QRA\Bay Shore\January Submittal 2003\ 15 Fish and Wildlife Resources Impact Analysis
Revised Bay Shore QHEA and FWRIA-V5



Vanasse Hangen Brustlin, Inc.

3.1.2

Aquatic Resources

The Bay Shore/Brightwaters site lies within the Great South Bay drainage basin. The Great
South Bay in the vicinity of Lawrence Creek is a Class SA water body, indicating that the
water is suitable for human consumption of fish, fish propagation, and fish survival.
Currently, this portion of the Great South Bay is uncertifiable for shellfish harvesting due to
pathogens resulting from urban runoff (USFWS, 1997). Fish advisories also exist for
portions of the Bay (USFWS, 1997).

Lawrence Creek is a tidal salt-water body classified as SC and is located within two miles of
the site. The NYSDEC classifies salt-water bodies as SA, SB, SC, 1, or SD. Title 6, Chapter
100, Part 700-705 of the New York State Code of Rules and Regulations (6NYCRR) defines
the best usage of each water quality classification as follows.

e Class SA waters are suitable for shellfishing for market purposes, primary and
secondary contact recreation and fishing. These waters shall be suitable for fish
propagation and survival.

e Class SB waters are suitable for primary and secondary contact recreation and
fishing. These waters shall be suitable for fish propagation and survival.

e Class SC waters are suitable for fishing. These waters shall be suitable for fish
propagation and survival. The water quality shall be suitable for primary and
secondary contact recreation, although other factors may limit the use for these

purposes.

e Class SD waters are suitable for fishing. These waters shall be suitable for fish
survival. This classification may be given to those waters that, because of natural
or man-made conditions, cannot meet the requirements for primary and
secondary contact recreation and fish propagation.

e Class I waters are suitable for secondary contact recreation and fishing. These
waters shall be suitable for fish propagation and survival.

Several freshwater water bodies (i.e., Watchogue Creek/Crum’s Brook, O-Co-Nee Pond,
and Lawrence Lake [Class C]) were identified within two miles of the site. Class C
standards apply to both the freshwater portion of Watchogue Creek and to O-Co-Nee
Pond. These standards apply because of the classifications of their receiving water bodies:
Watchogue Creek/Crum’s Brook discharges to a Class SC tidal water while O-Co-Nee
Pond discharges to Lawrence Lake. The NYSDEC classifies fresh water bodies as A, B, C,
or D. Title 6, Chapter 100, Part 700-705 of the New York State Code of Rules and
Regulations (6NYCRR) defines the best usage of each water quality classification as
follows.

¢ Class A waters are suitable for use as a public water supply.

Ctmiddat\projects\06392\QRA\Bay Shore\January Submittal 2003\ 16 Fish and Wildlife Resources Impact Analysis

Revised Bay Shore QHEA and FWRIA-V5



VHB Vanasse Hangen Brustlin, Inc.

¢ C(lass B waters are suitable for fishing and fish propagation and primary and
secondary contact recreation. Class B streams cannot be used as a drinking water

source.

e C(Class C waters are suitable for fish survival and/or reproduction and other
aquatic life and for secondary contact recreation but not primary contact
recreation. '

e Class D waters are suitable for fishing. However, due to natural conditions such
as intermittency of flow, water conditions do not favor fish propagation.

The water quality standards presented in 6NYCRR also set measurable limits on pollution
indicators including dissolved oxygen, turbidity, colloidal solids, oil and floating
substances, phosphorus and nitrogen, and taste-, color- and odor-producing toxic or
deleterious substances. Class A, B, and C waters should have a pH greater than 6.5 and no
more than 8.5. For nontrout waters, the average daily dissolved oxygen should not be less
than 5.0 mg/liter (mg/1) and never less than 4.0 mg/1. For trout waters, the average daily
dissolved oxygen should not be less than 7.0 mg/1 and at no time be less than 6.0 mg/1.

3.1.21 0-Co-Nee Pond

O-Co-Nee Pond is a small residential pond. It is surrounded by residential properties.
Several beach-like areas consisting of sand were observed along the shoreline. These areas
had benches facing the water, and fishing equipment was observed (i.e., tackle boxes and
rods and reels). Weeping willow (Salix babylonica), cottonwood (Populus deltoides), sweet
pepperbush (Clethra alnifolia), and nutsedge (Cyperus esculentus) dominate the shoreline of
the pond. A water depth gauge observed in the pond on September 27, 1999 indicated 18
inches of water approximately 2 feet from shore. The pond has an earthen and sand
substrate. The USFWS National Wetland Inventory (NWI) map indicates that this pond is
classified as a palustrine, open water, intermittently exposed /permanent (POWZ) wetland.
O-Co-Nee Pond has no index number (see 6NYCRR925.6 Table 1).

3.1.2.2 Lawrence Lake

Lawrence Lake is a freshwater pond located south east of West Main Street. The lake is
surrounded by residential homes. Due to access restrictions, the fringe of vegetation
surrounding the pond could not be identified. Lawrence Lake is classified as a palustrine,
open water, and intermittently exposed / permanent (POWZ) wetland on the NWI maps.
Lawrence Lake is considered a tributary to Lawrence Creek. The NYSDEC classifies
tributaries to Lawrence Creek as Class C (see ENYCRR925.6 Table 1).

3.1.2.3 Lawrence Creek

The Lawrence Creek shoreline is developed with a bulkhead and boats and houses around
the shoreline. A detailed view of the upper portion of the creek is shown in Attachment 1-
1E and includes bathymetric contours. This creek is classified as an estuarine, subtidal,
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open water wetland on the NWI map, while the NYSDEC classifies Lawrence Creek as SC
(see 6NYCRR925.6 Table 1).

3.1.24 Watchogue Creek/Crum’s Brook

The Watchogue Creek/Crum'’s Brook corridor is a small headwater creek for the tidal
Watchogue Creek, and is located in a heavily urbanized area. Storm water runoff and
debris have degraded the creek. During the January 2000 field reconnaissance, trash,
including shopping carts, metal debris, and tires were observed along the banks and within

the creek channel.

The creek corridor between the LIRR and Mechanicsville Road ranged in width from 3 to

10 feet. At the time of the survey (January 28, 2000), a majority of the stream was frozen.

However, open areas showed 3 to 6 inches of water. Flow rate was slow near Union

Boulevard and increased as the creek flowed south. The stream has an earthen substrate as
- well as gently sloping earthen banks ranging in height from one to two feet.

In the fall of 2000, KeySpan undertook a stream enhancement project for Watchogue
Creek/Crum'’s Brook from Union Boulevard to Mechanicsville Road as an aesthetic
amenity and asset for the local community. These enhancement activities also enhanced the
quality of the wildlife habitat adjacent to the creek. The enhancement work entailed
reconfiguration of the creek to enhance drainage (i.e., increase flow rate to prevent
depositional areas) and accommodation of storm water runoff from the proposed
development. After reconfiguration, the creek banks were replanted with alternating
shrub, wildflower, and grass areas. The species selected have both aesthetic value as well
as food and shelter value for wildlife, especially birds. The shrubs were planted in the fall
of 2001 and the wildflower seed mix was planted in the spring of 2002.

The freshwater portion of Watchogue Creek/Crum’s Brook has no index number (see
6NYCRR925.6 Table 1). The tidal portion of Watchogue Creek is classified as SC. The tidal
portion is also classified as an estuarine, subtidal, open water wetland on the NWI map.

3.1.3 Freshwater and Tidal Wetlands

As mentioned, wetlands have been identified on the U.S. Fish and Wildlife NWI Maps (Bay
Shore East and Bay Shore West, NY quadrangles) and NYSDEC Tidal and Freshwater
Wetland Maps (see Attachment 1-1C). O-Co-Nee Pond is listed as State Wetland BW-3 and
is classified as federal wetland POWZ and Lawrence Lake is listed as State Wetland BW-21
and is classified as federal wetland POWZ. Lawrence Creek is classified as federal wetland
EIOWL. The tidal portion of Watchogue Creek is classified as EIOWL.

O-Co-Nee Pond is an open water wetland with a fringe of forested wetland. The shoreline
was vegetated with weeping willow, cottonwood and sweet pepperbush. These species are
classified as either facultative wetland (FACW) or obligate wetland (OBL) species (Reed,
1988). Due to access restrictions, dominant wetland vegetation along Lawrence Lake could
not be identified. Lawrence Lake is surrounded by residential properties.
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A review of the NYSDEC wetland maps and the U.S. Fish and Wildlife Service NWI Maps
indicated no wetlands associated with the freshwater portion of Watchogue Creek. Field
observations of vegetation were used to verify the mapping. The banks were heavily
vegetated and several large (>24-inch diameter) trees were present. Dominant trees were
red oak (Quercus rubra) and tree of heaven (Ailanthus altissima), which are classified as
facultative upland species (FACU) (Reed, 1988). Dominant under story species consisted of
common buckthorn (Rhamnus cathartica), which is classified as an upland species (UPL)
(Reed, 1988). Snow covered the ground, prohibiting view of the ground layer. However, a
few taller plants were observed and consisted of bamboo (an escaped exotic) and Japanese
knotweed (Polygonella cuspidatum), which is classified as UPL (Reed, 1988). Based on the
vegetation present and wetland map information, no wetlands are associated with the

creek corridor.

Some of the remaining wetlands are down gradient from the site and Watchogue
Creek/Crum’s Brook. However, there are no known direct migration pathways from the
site into the wetlands. Also, due to distance involved and fate and transport mechanisms,
no significant effects on wetlands are expected.

3.14 Fish and Wildlife Resources

Federally listed endangered, threatened or species of concern are not known to occur
within 2 miles of the site (Clough, 1999). Federally and state listed endangered, threatened
or species of concern are not known to occur within a one-half mile radius of the site
(Clough, 1999 and Mackey, 1999; Attachment 1-1C).

Wildlife uses in the area were evaluated using literature sources and field observations.
Wildlife sightings included direct observations and identifications based on vocalizations,
tracks, browse, and scat, and general wildlife values (e.g., food and cover availability)
noted.

The surrounding 0.5-mile radius consists of residential homes and industrial/ commercial
properties. These areas typically consist of mowed lawns interspersed with trees and
shrubs, which oftentimes are introduced exotics used for ornamental purposes. These areas
do not support an abundance of wildlife because of the lack of vegetation, which could
provide food and cover, and constant human activity. The successional fields with
invading trees and shrubs, identified during the field reconnaissance do provide habitat for
wildlife. However, the small size limits the size of the population it can support. Tables 3-3
through 3-6 list the fish, herptile (amphibian and reptile), bird, and mammal species that
may potentially occur within and adjacent to the site based on the land uses identified
during the field reconnaissance. The species observed during the field reconnaissance
(which are representative for the point in time of the field reconnaissance) also are
identified in the tables.
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3.1.5

Observation of Stress

No signs of stress to vegetation and wildlife at or around the site were observed during the

field reconnaissance.

3.1.6

Value of Habitat to Associated Fauna

The residential, commercial and industrial properties are of little value to wildlife. The area
is developed, and only isolated pockets of vegetation exist, and in most cases, these areas
are maintained by frequent mowing. The wildlife expected to occur in the vicinity of the
site includes more urbanized bird and mammalian species such as mockingbird (Mimus
polyglottos), gray squirrel (Sciurus carolinensis), and Norway rat (Rattus norvegicus).

The successional fields, including a portion of the site, do provide minimal habitat and
provide cover and food for wildlife. These areas typically have songbirds such as goldfinch
(Carsuelis tristis) and song sparrow (Melospiza melodia), and small mammalian species, such
as white-footed mouse (Peromyscus leucopis) and meadow vole (Microtus pennsylcanicus),
which consume the seeds of grasses and forbs. Due to the limited size of these fields, larger
mammalian and bird of prey species are not likely to occur.

3.1.7

Value of Resources to Humans

The site and surrounding area are of little value to humans for recreational use of wildlife.
Bird feeders may be in residential yards. The developed nature of the area precludes small
game and deer hunting. The resources are what would be expected for a residential

community.

3.2

Exposure Pathways Analysis

3.2.1

Chemicals of Potential Ecological Concern

A number of substances were detected in surface soil, surface water, sediment and ground-
water. Section 4 of the Remedial Investigation (RI) Report provides the specific constituent
data. To focus the FWRIA on those chemicals that may pose risks to the environment,
COPECs were selected.

For this assessment, the chemicals detected in groundwater are not considered COPECs for
ecological receptors except indirectly as a potential source of chemicals to surface water or
sediment downgradient of the site. The depth to groundwater is generally greater than
three feet below ground surface (bgs), which is below the root zone of most plants.
Therefore, no exposure routes exist, and the chemicals detected in groundwater are not

discussed.
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3.21.1 On-Site

Surface and subsurface soil samples were collected from the Bay Shore/Brightwaters site
and analyzed for VOCs, SVOCs, RCRA metals, limited target analyte list (TAL) and total
cyanide. Only shallow subsurface soil data (up to 4 feet bgs) were considered in this
FWRIA. Data is presented in Sections 4.2 and 4.3 of the RI Report. A total of 54 samples (29
surface soil and 27 subsurface soil) were analyzed in this depth interval. Data for deeper
subsurface soils were not evaluated due to lack of exposure routes to wildlife. Most
burrowing animals create dens in the upper 4 feet of soil. In addition, the deeper subsurface
soil samples (i.e., greater than 4 feet) are below the root zone of most plants. Essential
nutrients (calcium, iron, potassium, sodium and magnesium) are not considered COPECs.
All other chemicals detected above detection limits are considered COPECs.

3.2.1.2 Off-Site

Soil

Surface and subsurface soil samples were collected near Watchogue Creek/Crum’s Brook
and analyzed for VOCs, SVOCs, RCRA metals, limited TAL, and total cyanide. Data is
presented in Section 4.4 of the RI Report. Only shallow subsurface soils data (up to 4 feet
bgs) were considered in this FWRIA. A total of 32 samples (13 surface soil and

19 subsurface soil) were analyzed in this depth interval. Essential nutrients (calcium, iron,

potassium, sodium and magnesium) are not considered COPECs. All other chemicals
detected above detection limits are considered COPECs.

Surface Water

Surface water samples were collected from four water bodies located near the site: O-Co-
Nee Pond (15 samples surface water and six samples pore water), Lawrence Lake (three
samples), Lawrence Creek (15 samples surface water and six samples pore water), and
Watchogue Creek/Crum’s Brook (10 samples). These samples were analyzed for VOCs,
SVOCs, RCRA metals and total cyanide. Chemicals detected above detection limits are
considered COPECs. Data is presented in Sections 4.4 and 4.7 of the RI Report.

In October 1999, Suffolk County Department of Health Services (SCDHS) conducted a
groundwater investigation. The purpose of this investigation was to determine if the
plume originating from the Bay Shore site was discharging chemicals into Lawrence Creek
through submarine groundwater discharge. SCDHS collected groundwater, sediment and
pore water samples in and near Lawrence Creek. These samples were analyzed for BTEX
compounds, PAHs, and MTBE. The major constituent detected during this investigation
was naphthalene, which is a by-product of the gas manufacturing process. The SCDHS
results indicated naphthalene concentrations ranging from 0.006 to 7 ppm in groundwater,
0.01 to 3.8 ppm in pore water, and 0.019 to 0.3 ppm in surface water. One sediment sample
contained naphthalene at a concentration of 6.4 ppm (Bradley et al., 2001). Additional
testing of Lawrence Creek was conducted as part of the Remedial Investigation. The
results of this testing are discussed further in Sections 3.3.2.2 and 3.3.3.3, below. Additional
information concerning Lawrence Creek is found in Sections 4.4.3, 4.4.4 and 4.4.5 of the
Report.
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Sediment

Sediment samples were collected from the same water bodies as the surface water: O-Co-
Nee Pond (16 samples), Lawrence Lake (three samples), Lawrence Creek (15 samples), and
Watchogue Creek/Crum'’s Brook (17 samples). These samples were analyzed for VOCs,
SVOCs, RCRA metals and total cyanide. Data is presented in Sections 4.4 and 4.7 of the RI
Report. Chemicals detected above detection limits are considered COPECs.

Table 3-7 lists the COPECs by environmental medium and location for the Bay
Shore/Brightwaters site.

3.2.2 Exposure Pathways

Wildlife resources in the industrial /residential areas surrounding the site are limited due to
the general lack of quality food and appropriate cover. In addition, constant human
disturbance limits the population to those wildlife species more tolerant of human activity.
No state- or federally-listed species were identified as occurring on the site. O-Co-Nee Pond
is listed as state wetland BW-3 and classified as a POWZ federal wetland. Lawrence Lake is
listed as state wetland BW-21 and classified as a POWZ federal wetland. Lawrence Creek is
classified as an EIOWL federal wetland. Chemicals migrating from the site may affect these
wetlands. Several other wetlands were identified in the 0.5-mile radius study area. These
wetlands are currently too distant and /or up gradient of the site for any likely exposure to
site-related chemicals. In addition, most of the COPECs are PAHs and metals. The fate and
transport mechanisms of these chemicals reduce the likelihood of future migration into
these areas. Thus, exposure is likely to be limited to wildlife on, near, or immediately
down-gradient from the site.

Plant roots are not discriminating in the uptake of small organic molecules (molecular
weight less than 500) except on the basis of polarity. The more water-soluble molecules
pass through the root epidermis and translocate throughout the plant and are eventually
volatilized from the leaves (Efroymson et al., 1997a). Plants selectively uptake metals in soil
by absorption from soil solution by the root. Metals may be bound to exterior exchange
sites on the root and not actually taken up. They may enter the root passively in organic or
inorganic complexes or actively by way of metabolically controlled membrane transport
(Kabata-Pendias and Pendias, 1992). Once in the plant, a metal can be stored in the root or
translocated to other plant parts. Wildlife will have limited exposure to these chemicals.
Potential exposure could occur through direct contact with or accidental ingestion of
contaminated soil or through the terrestrial food chain.

Like the terrestrial food chain, chemicals can be mobilized in the aquatic food chain. Roots
of aquatic macrophytes can mobilize and uptake chemicals that are bound to sediments.
Wildlife could be exposed by contact or ingestion of surface water and sediment or through
the aquatic food chain. Therefore, a possible potential for exposure to the COPECs exists for
aquatic macrophytes and wildlife inhabiting the water bodies associated with the site.
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3.3

Criteria-Specific Toxicity Assessment

3.3.1

Soil

NYSDEC does not have soil cleanup criteria relating to the protection of wildlife and the
availability of applicable soil screening values in scientific literature is limited. The
screening of soil COPECs was conducted by comparing the chemical concentrations to
available screening benchmark values derived by the Oak Ridge National Laboratory
(ORNL) (Efroymson et al., 1997a, 1997b and Sample et al.,, 1996) for the U.S. Department of
Energy. The benchmark values are the 10™percentile of the distribution of various toxic
effects thresholds for the chemicals in soil for a given group of organisms.

Transformation or loss due to environmental degradation is not considered in this analysis.
It is possible that following uptake, concentration in soil will equal concentrations in
organisms. This assumption overestimates potential risk in that wildlife has limited contact
with these chemicals in soil and plants.

Benchmark values for three groups of organisms, where available or derived, are presented
in Table 3-8. Terrestrial plants were selected since they are critical in nutrient cycling and
are a source of food in the diets of higher animals. In addition, plants may take up some of
the COPECs. Earthworms were selected because of their importance in maintaining soil
fertility through burrowing and feeding activities. Also, earthworms are at the base of the
food chain and are an important food item for higher organisms. Meadow voles were
selected to represent an herbivorous small mammal. The benchmark values for meadow
vole are presented as dietary concentrations in mg of chemical per kg of diet that would
result in no observed adverse effect levels (NOAELS). For screening purposes, it is possible
that the chemical concentration in soil would be found in the food items of these species. As
stated previously, this is a conservative approach that should result in the overestimation of
potential exposure and risk.

As indicated in Table 3-8, screening values are available for a few of the COPECs.
Therefore, the methodology of the ORNL (Sample et al., 1996) was used to derive
toxicological benchmarks for the meadow vole from published toxicological data for
laboratory animals. Literature sources included IRIS (EPA, 2001a), HEAST (EPA, 1997), and
the National Toxicology Program. It should be emphasized that the resulting benchmarks
obtained from this methodology and toxicological data are based on a conservative
approach whose resulting relationship to potential population effects is uncertain.

No observed adverse effect levels (NOAELSs) and lowest observed adverse effect levels
(LOAELS) are daily dose levels normalized to the weight of the test animal [e.g., milligrams
of chemical per kilogram body weight per day (mg/kg/day)]. The presentation of toxicity
data on a mg/kg/day basis allows for comparison across species with appropriate
consideration for differences in body sizes. If a NOAEL (or LOAEL) for a mammalian test
species (NOAEL) is available, then the equivalent NOAEL (or LOAEL) for a mammalian
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wildlife species (NOAEL, ) can be calculated by using an adjustment factor for the
difference in body size:

1/4
NOAEL, = NOAEL, X (b% j
WW

Where:
NOAEL, = No observed adverse effect level for wildlife species (mg/kg/day)
NOAEL, = No observed adverse effect level for test species (mg/kg/day)
bw,, = Body weight for wildlife species (kg)
bw, = Body weight for test species (kg)
In some cases, a NOAEL for a specific chemical was not available, but a LOAEL or lethal
dose (LD,) had been determined experimentally. The NOAEL can be estimated by
applying an uncertainty factor (UF) to the LOAEL or LD, In the EPA methodology (EPA,
1989), the LOAEL or LD,, can be reduced by a factor of 10 or 50, respectively, to derive the
NOAEL.

The dietary level or concentration in food (C;) of a chemical in milligrams of chemical per
kilogram of food that would result in a dose equivalent to the NOAEL can be calculated
from the food factor (f).

_ NOAEL,

C, 7
The food factor, (£) is the amount of food consumed per day per unit of body weight.
Table 3-9 provides the body weight, food intake and food factors used in the derivation of
chemical-specific NOAELS for the meadow vole. Table 3-10 provides the derived
toxicological benchmarks for the meadow vole.

3.3.1.1 On-Site Soil Comparison

Screening the maximum concentrations of the on-site soil COPECs against the literature
and derived benchmark values indicated the following.

e Several chemicals did not exceed their respective benchmark values and do not
pose a risk to environmental receptors. These include all the detected pesticides,
benzene, ethylbenzene, toluene, total xylene, 4-methylphenol, acenaphthene,
acenaphthylene, anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, carbazole, dibenzo(ah)anthracene, dimethylphthalate,
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, pyrene, antimony,
beryllium, cadmium, chromium, cobalt, copper, total cyanide, manganese, nickel,

silver, and zinc.
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e Several chemicals exceeded their respective benchmark values and may pose a
risk to environmental receptors. They include 2-methylnaphthalene,
benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenzofuran, phenanthrene,
aluminum, arsenic, barium, lead, mercury, selenium, thallium, vanadium, and
Aroclor 1260.

3.3.1.2 Off-Site Soil Comparison

Screening the maximum concentration of the Watchogue Creek/Crum’s Brook soil
COPECs against the literature and derived benchmark values indicated the following.

e Several chemicals did not exceed their respective benchmark values and do not
pose a risk to environmental receptors. These include all the BETX compounds
and detected pesticides, acenaphthene, acenaphthylene, anthracene,
benzo(b)fluoranthene, benzo(gh,i)perylene, benzo(k)fluoranthene,
bis(2-ethylhexyl)phthalate, carbazole, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, beryllium, cadmium, chromium, cobalt,
copper, total cyanide, nickel, and silver.

e Several chemicals exceeded their respective benchmark values and may pose a
risk to environmental receptors. They include 2-methylnaphthalene,
benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene,
dibenzofuran, phenanthrene, pyrene, aluminum, arsenic, barium, lead,
manganese, mercury, selenium, vanadium, and zinc.

3.3.2

Surface Water

3.3.2.1 Freshwater

The NYSDEC ambient water quality standards and guidance values (NYSDEC, 1998a) for
the protection of freshwater aquatic life were used to evaluate chemical concentrations in
surface water from O-Co-Nee Pond, Lawrence Lake, and Watchogue Creek/Crum'’s
Brook. The values are generally based on acute toxicity endpoints from laboratory studies
of aquatic species, or endpoints related to bioaccumulation. Class C water standards
(secondary contact recreation and fish propagation) were used because Lawrence Lake was
classified as Class C water. All surface water quality standards were obtained from either 6
NYCRR 703.5 or TOGS 1.1.1. NYSDEC surface water quality standards are not available for
several of the organic chemicals detected in the surface water bodies. Therefore, chemical
concentrations in surface water also were compared to toxicological benchmarks derived
by the EPA Office of Solid Waste and Emergency Response (OSWER) (Tier II values) and
the EPA Region IV (screening values) presented by the ORNL (Suter and Tsao, 1996). These
comparisons are presented in Table 3-11.
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0-Co-Nee Pond

Screening the maximum surface water concentration against the literature benchmarks
indicated the following.

e Several chemicals did not exceed their respective benchmark values and do not
pose a risk to environmental receptors. These include xylene (total), arsenic and

chromium.

e Several chemicals exceeded their respective benchmark values and may pose a
risk to environmental receptors. They include phenanthrene, barium and lead.

o Toxicological benchmark values were not available for anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene, and total
cyanide, and use of a free cyanide benchmark would be inappropriate for this

analysis.

Lawrence Lake

Screening the maximum surface water concentration against the literature benchmarks
indicated the following.

e PAH:s did not exceed their respective benchmark values and do not pose a risk to

environmental receptors.

e Several chemicals exceeded their respective benchmark values and may pose a
risk to environmental receptors. They include barium, lead, and selenium.

e Toxicological benchmark values were not available for total cyanide, and use of a
free cyanide benchmark would be inappropriate for this analysis.

Watchogue Creek/Crum’s Brook

Screening the maximum surface water concentration against the literature benchmarks
indicated the following.

e Several chemicals did not exceed their respective benchmark values and do not
pose a risk to environmental receptors. These include acenaphthene,
acenaphthylene, phenanthrene, pyrene, arsenic and chromium.

e Several chemicals exceeded their respective benchmark values and may pose a
risk to environmental receptors. They include fluorene, barium, cadmium, lead,
and silver. The source of the barium and silver are not related to MGP activities.
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3.3.2.2 Salt Water

The N'YSDEC ambient water quality standards and guidance values (NYSDEC, 1998a) for
the protection of salt water aquatic life were used to evaluate chemical concentrations in
surface water and pore water from Lawrence Creek. These values are generally based on
acute toxicity endpoints from laboratory studies of aquatic species, or endpoints related to
bioaccumulation. Class SC water standards (primary and secondary contact recreationy;, fish
propagation and survival) were used because Lawrence Creek, the discharge point for the
groundwater plume, is classified as SC. All surface water quality standards were obtained
from either 6 NYCRR 703.5 or TOGS 1.1.1. NYSDEC surface water quality standards are not
available for several of the organic chemicals detected in Lawrence Creek. Therefore,
chemical concentrations in surface water also were compared to toxicological benchmarks
derived by the EPA OSWER (Tier I values) and presented by ORNL (Suter and Tsao, 1996)
and EPA Region IV (saltwater chronic screening values) (EPA, 2001b). These comparisons are
presented in Table 3-12. '

Screening the maximum surface water concentration against the literature benchmarks
indicated the following.

e Detected concentrations of benzene, toluene, fluorene, and selenium did not
exceed respective benchmark values and do not pose a risk to environmental

receptors.

o Concentrations of ethylbenzene, xylene (total), acenaphthylene, naphthalene,
phenanthrene, and barium exceeded respective benchmark values and may pose
a risk to environmental receptors.

e Toxicological benchmark values were not available for MTBE, 2-
methylnaphthalene, acenaphthylene, and total cyanide.

3.33 Sediment

The NYSDEC technical guidance for screening contaminated sediments (NYSDEC, 1998b)
was used to evaluate chemicals concentrations in sediment. The results are provided in
Table 3-13. The NYSDEC has derived criteria for non-polar organic compounds using the
equilibrium partitioning methodology recommended by the EPA. This methodology
contends that sediment toxicity is attributable to the concentration of chemical in the
interstitial pore water, which is considered to be biologically available to benthic organisms.
It can be inferred that the water quality criteria developed to protect aquatic life from
chemicals dissolved in the water column should also protect aquatic life from chemicals
dissolved in the pore water. To derive an organic carbon-normalized sediment criterion,

the following information is needed:

e an ambient water quality criterion (WQC) for a particular chemical; and
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e the octanol/water partition coefficient (K,,) for the chemical.
The organic carbon-normalized sediment criterion (SC,) would be:
SC, = WQC*K,,

NYSDEC sediment criteria values are not available for several of the organic chemicals
detected in the waterbodies sampled. Therefore, chemical concentrations in sediment were
also compared to toxicological benchmarks for sediment presented in the Oak Ridge
National Laboratory guidance (Jones et al, 1997). Three sets of benchmarks are presented.
The first two are the ORNL and EPA OSWER toxicological benchmarks, which were also
derived using the equilibrium partitioning methodology. The difference between ORNL
and the OSWER values is that the OSWER uses the lower limit of the 95% confidence
interval rather than the central tendency value. The third set of values is from the Ontario
Ministry of Environment (OME). The OME derived criteria use a screening-level approach.
This approach provides two values, a lowest value (viz.,, a level at which actual ecotoxic
effects become apparent) and a severe value (viz, a level that could potentially eliminate
most of the benthic organisms). These values also are presented in Table 3-13.

The NYSDEC has established two levels of criteria for inorganic chemicals in sediments.
These are the lowest effect level (LEL) and severe effect level (SEL). The LEL indicates a
level of sediment contamination that can be tolerated by the majority of the benthic
organisms, but still causes toxicity to a few species. The SEL indicates the concentration at
which effects to the sediment-dwelling community indicate highly contaminated
sediments.

3.3.3.1 0-Co-Nee Pond

Screening the maximum sediment concentration against the benchmarks indicated the

following.

e Several chemicals did not exceed their respective benchmark values and do not
pose a risk to environmental receptors. These include all BTEX compounds,
anthracene, fluorene, arsenic, cadmium, chromium, and lead.

e Several chemicals exceeded their respective benchmark values and may pose a
risk to environmental receptors. They include benzo(a)anthracene,
benzo(a)pyrene, chrysene, phenanthrene and fluoranthene.

e Toxicological benchmark values were not available for benzo(b)fluoranthene,
benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene, pyrene, barium, selenium and

total cyanide.

3.33.2  Lawrence Lake
Screening the maximum sediment concentration against the benchmarks indicated the

following.
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e Several chemicals did not exceed their respective benchmark values and do not
pose a risk to environmental receptors. These include acenaphthylene,
anthracene, dibenzo(a,h)anthracene, fluoranthene, fluorene, phenanthrene,

arsenic, and lead.

e Several chemicals exceeded their respective benchmark values and may pose a
risk to environmental receptors. They include benzo(a)anthracene,
benzo(a)pyrene, chrysene, cadmium, and chromium.

e Toxicological benchmark values were not available for benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene, pyrene,
barium, selenium and total cyanide.

3.3.3.3 Lawrence Creek

Screening the maximum sediment concentration against the benchmarks indicated the

following.

e Several chemicals did not exceed their respective benchmark values and do not
pose a risk to environmental receptors. These include xylene (total),
acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, fluoranthene,
phenanthrene, arsenic, cadmium, chromium, lead and mercury.

e Several chemicals exceeded their respective benchmark values and may pose a
risk to environmental receptors. They include acenaphthene, chrysene, fluorene

and naphthalene.

e Toxicological benchmark values were not available for MTBE, 2-
methylnaphthene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene, pyrene, barium, and total

cyanide.
3.3.34 Watchogue Creek/Crum’s Brook

Screening the maximum sediment concentration against the benchmarks indicated the

following.

e Several chemicals did not exceed their respective benchmark values and do not
pose a risk to environmental receptors. These include ethylbenzene, toluene, and

dibenzo(a,h)anthracene.

e Several chemicals exceeded their respective benchmark values and may pose a
risk to environmental receptors. They include benzene, total xylene,
acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene,
chrysene, fluoranthene, fluorene, naphthalene, phenanthrene, arsenic, cadmium,

chromium, lead, mercury and silver.
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e Toxicological benchmark values were not available for 2-methylnaphthalene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, dibenzofuran,
indeno(1,2,3-cd)pyrene, pyrene, barium, selenium and total cyanide.

3.4

Conclusions

3.4.1

Habitat Characterization

The site reconnaissance conducted as part of this analysis indicates that the site and
surrounding area are poor quality environmental resources, due to the limited presence of
vegetation. The site is partially covered with buildings, blue stone and asphalt. Wildlife
species typically present are adapted to urban setting. Due to the size of the vegetated
areas, only a few individuals will be present.

3.4.2

Soil

Virtually all wildlife species in the community are transient and present on the site or in the
plume path areas for brief periods, reflecting the degree of urbanization. Thus, there is little
opportunity for exposure to any of the COPECs.

3.4.21 On-Site Soil

Several COPECs were detected at concentrations greater than the toxicological benchmark
values. This suggests that these chemicals may pose a risk to wildlife. The potential risk
from COPECs is minimal, for several reasons. Exposure frequency, chemical concentration
(especially within the upper 6 inches), mechanism of exposure, and duration of exposure
determines risk. The site and immediate surrounding area are residential, commercial or
industrial properties. The commercial and industrial areas have minimal habitat in the
form of “weedy” patches that would not support a wildlife population. Maintained lawns
surround the residential areas. These areas experience constant physical disturbance that
prevents populations of wildlife from developing. Because only transient species and a few
individual animals would use this area, the frequency and duration of exposure is limited.
Thus, the chemicals detected on-site do not pose a current risk, nor is any expected in the
future. Conceptually, the future use of the site could be for commercial-type properties.
These properties would be surrounded by paved parking areas and limited landscaping.
The buildings and pavement would eliminate potential exposure of wildlife to soils on-site.

In addition, availability for biological uptake and migration from soil is an essential factor
in controlling the potential risk these chemicals pose to biota. Many PAHs become less
available as they age within soil. Furthermore, the presence and nature of the organic
material in the soil has a profound influence on the availability of PAHs. This reduced
availability, which results from chemical complexation or entrapment in very fine pores,
results in an overestimation of risk (Stroo et al., 2000).
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3.4.2.2 Off-Site Soil

Several COPECs were detected at concentrations greater than the toxicological benchmark
values near Watchogue Creek/Crum’s Brook. This suggests that these chemicals may pose
a risk to wildlife. The potential risk from COPECs is minimal, for several reasons. Exposure
frequency, chemical concentration (especially within in the upper 6 inches), mechanism of
exposure, and duration of exposure determines risk. Watchogue Creek/Crum’s Brook
flows through an urbanized area, with residential, commercial and industrial properties
bordering it. Vegetation is limited to a narrow band on either side of the shoreline. These
areas experience constant physical disturbance that prevents populations of wildlife from
developing. Because only transient species and a few individual animals would use this
area, the frequency and duration of exposure is limited. Thus, the chemicals detected in the
soil do not pose a risk to this resource.

For a chemical in a soil to pose a risk, it must first be made available to a receptor through
mobilization, transport, and exposure; and then the chemical must elicit an adverse
response from the ecological receptor due to that exposure.

The availability of a chemical in the soil is affected by existing site conditions. These
conditions may include "fresh” chemicals or "weathered" chemicals. Fresh conditions refer
to sites where a recent spill or chemical release has occurred. Weathered or aged chemicals
are chemicals that have been in soils for many years, even decades. Chemical availability
differs for fresh and weathered chemicals: chemicals recently released to soils will be more
available for leaching, degradation, and bio-uptake than will weathered chemicals. At the
Bayshore/ Brightwaters site, the chemicals have weathered for decades, and the chemicals
are held tightly by the soil and are unavailable for transport.

In addition, PAHs become less available as they age within soil. Furthermore, the presence
and nature of the organic material in the soil has a profound influence on the availability of

PAHESs.

From the moment that a chemical comes into contact with a soil, a series of natural physical
and chemical processes occur. These processes result in the diffusion and distribution of the
chemical onto the surfaces and into the pores of the individual soil particles. As the time of
contact increases, the "aging" process results in movement of some of the chemical to the
interior of the soil particle surfaces. In addition to the physical interaction, there can be
chemical reactions that cause the chemicals in the soil to be more complex and less
available for leaching and degradation. This "sequestration” and "complexation” of the
chemical over time has an impact on the availability of the chemicals to living organisms
(Stroo et al., 2000). Environmental laboratory analytical methods use aggressive extraction
techniques in order to obtain total chemical levels within a tested medium. Thus, the
analytical data indicates total concentrations versus what is really bioavailable to receptors.

In recent studies using bioremediation techniques, it was found that aging was a primary
factor in determining the success of bioremediation. Adding bacteria did not increase the
amount of PAHs remediated because the aged PAHs were not available to the bacteria
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(Allard et al, 2000). In studies of pyrene and phenanthrene, only a small portion of the aged
compounds remained available to earthworms after remediation (Chung and Alexander,
1999). Other studies indicate that at high application rates of bacteria, soil contact time may
not play as significant a role in determining availability as simple dispersion and sorption
on soil (Reeves et al, 2001). These studies suggest aged compounds are less available than
fresh compounds and this availability is related to several environmental factors.

343

Surface Water

According to results of the Remedial Investigation and in confirmation of the SCDHS’
independent investigation (Bradley et al., 2001), due to the presence of a strong upward
vertical gradient within the Upper Glacial aquifer in the immediate vicinity of the
northeastern corner of Lawrence Creek, the Bay Shore plume discharges through a narrow
zone of the creek bottom adjacent to the shoreline. Total BTEX and PAH concentrations
were detectable along and within 1-foot of the sediments in this area. Samples just below
the water surface had no detectable concentrations of these COPECs. The data suggest that
the BTEX and PAHs are rapidly dispersed and diluted due to mixing with the tidally
influenced surface water. Moreover, these COPECs are known to volatilize and undergo
biological degradation in surface waters (Wick et al., 2000).

The NYSDEC surface water quality standards plus criteria for the OSWER and EPA
Region IV were used to screen the data collected from the four water bodies (O-Co-Nee
Pond, Lawrence Lake, Lawrence Creek, and Watchogue Creek/Crum’s Brook). Several
COPECs were detected at concentrations greater than the toxicological benchmark values.
This suggests that these chemicals may pose a risk to aquatic wildlife. These water bodies
receive urban run-off. Fecal coliform bacteria, high flow rates, sediment, toxic heavy metals
and organic pollutants are most commonly associated with urban receiving waters (Field
and Pitt, 1989). While this runoff contains a variety of potentially toxic constituents, such as
heavy metals and certain organics, at concentrations that could be adverse to aquatic life in
the receiving waters for the runoff, a number of studies have found that the heavy metals in
residential street and highway storm water runoff are in nontoxic forms (Lee and Lee,

1999).

344

Sediment

Several COPECs in each of the four water bodies were detected at concentrations greater
than the toxicological benchmark values. This suggests that these chemicals may pose a risk
to wildlife. In O-Co-Nee Pond, Lawrence Lake and Lawrence Creek, PAHs and metals
were the chemicals that exceeded benchmark values. Given the fact that the four water
bodies have, and continue to, receive urban/suburban discharges and general storm water
runoff from immediately surrounding areas (including roadways), the observations are not

surprising.

These potential effects are considered to have minimal ecological significance. The major
effects are caused by heavy metals and PAHs. Because these metals readily adsorb to
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settling particles (Sigg, 1985), high concentrations of these metals are frequently found in
sediment from lakes and streams in industrial areas. The toxicity of metals in sediments is
influenced by the extent that metals bind to the sediment. Metals that are strongly bound
have very low pore water concentrations and exhibit little or no toxicity. Conversely,
metals that are weakly bound have comparatively higher pore water concentrations and
are potentially toxic.

PAHs are a major component of coal tars. PAHs contain only carbon and hydrogen and
consist of two or more fused benzene rings in linear, angular or cluster arrangements. The
number of rings in a PAH molecule affects its biological activity, and fate and transport in
the environment. In general, most PAHSs can be characterized as being hydrophobic, and
having low vapor pressure, low to very low water solubility, low Henry’s Law constant,
high log K, and high organic carbon partition coefficient (K,). High partition coefficients
and low solubilities suggest that PAHs are likely to be adsorbed onto sediment particles
and are thus not bioavailable. '

Bioavailability represents the accessibility of a chemical for assimilation and possible
toxicity to an organism. The bioavailability of PAHs in sediment declines with time and
the current analytical methods, because they measure total and not bioavailable
concentrations, may overestimate the magnitude of the environmental and societal
problem from these pollutants. Aging is toxicologically significant because the assimilation
and acute and chronic toxicity of harmful compounds decline as they persist and become
increasingly sequestered with time (Alexander, 2000).

During the aging process, molecules slowly move into sites within the soil/sediment
matrix that are not readily accessed by even the smallest of microorganisms, no less tissues
of higher organisms. Organic matter is the chief sorbent for hydrophobic molecules. If
sequestered molecules are inaccessible to organisms and even to extracellular enzymes of
microorganisms and if diffusion out of these remote sites is extremely slow, the
bioavailability of PAHs will be governed by the very slow rate of release to an accessible
site. In a reasonably short time period, therefore, little would be available to an animal,
plant, or microorganism (Alexander, 2000).

The Remedial Investigation and FWRIA have indicated that there are pathways through
which fish and 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 fish
and wildlife exposure are not required.
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Table 2-1

Human Health Chemicals of Potential Concern

Medium

Chemicals of Potential Concern

Volatile Organic Chemicals

PAHs, Pesticides, and PCBs

Metals and Total Cyanide

Surface Soil
Bay Shore Site and Bay Shore West Parcel

Benzene, ethylbenzene, toluene, xylenes

2-Methyinaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene,
Aroclor-1260

Arsenic, barium, cadmium, chromium, total cyanide, lead, mercury, selenium,
silver

Brightwaters Yard Site and Bay Shore West
Storage Lot Parcel

Benzene, toluene

2-Methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3<cd)pyrene, naphthalene, phenanthrene, pyrene

Arsenic, barium, cadmium, chromium, total cyanide, lead, mercury, selenium,
silver

Brightwaters East Parcel

Benzene, toluene, xylenes

2-Methyinaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,iperylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene

Arsenic, barium, cadmium, chromium, total cyanide, lead, mercury, selenium,
silver

Watchogue Creek/Crum’s Brook — Area A

None

2-Methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene

Arsenic, barium, cadmium, chromium, total cyanide, lead, mercury, selenium,
silver

Watchogue Creek/Crum’s Brook — Area B

Subsurface Soil
Bay Shore Site and Bay Shore West Parcel

Acetone, methylene chloride, trichloroethane

Benzene, ethylbenzene, toluene, xylenes

Anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate,
butylbenzylphthalate, carbazole, chrysene, 4,4-DDD, 4,4-DDE, 4,4-DDT, dieldrin, alpha-chlordane, gamma-chlordane, fluoranthene, indeno(1,2,3-cd)pyrene,

naphthalene, phenanthrene, pyrene

2-Methyinaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)flucranthene, benzo(g,h,iperylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene

Aluminum, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper,
lead, manganese, mercury, nickel, selenium, silver, vanadium, zinc

Arsenic, barium, cadmium, chromium, total cyanide, lead, mercury, selenium,
silver

Brightwaters Yard Site and Bay Shore West
Storage Lot Parcel

Brightwaters East Parcel

Watchogue Creek/Crum’s Brook — Area A

Benzene, ethylbenzene, toluene, xylenes

Benzene, ethylbenzene, toluene, xylenes

Benzene, ethylbenzene, toluene, xylenes

1-Methyinaphthalene, 2-Methyinaphthalene, acenaphthene, acenaphthylene, aldrin, anthracene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, alpha-BHC, chrysene, 4,4-DDD, 4,4 -DDT, dibenzo(a,h)anthracene, Endosulfan I, endrin,
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene

1-Methyinaphthalene, 2-Methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene,
phenanthrene, pyrene

2-Methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,iperylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene

Arsenic, barium, cadmium, chromium, total cyanide, lead, mercury, selenium,
silver

Arsenic, barium, cadmium, chromium, total cyanide, lead, mercury, selenium,
silver

Arsenic, barium, cadmium, chromium, total cyanide, lead, mercury, selenium,
silver

Watchogue Creek/Crum’s Brook — Area B

Benzene, ethylbenzene, toluene, xylenes

2-Methyinaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,iperylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene

Arsenic, barium, cadmium, chromium, total cyanide, lead, mercury, selenium,
silver

Groundwater .
Bay Shore Site and Bay Shore West Parcel

Brightwaters Yard Site and Bay Shore West
Storage Lot Parcel

Benzene, ethylbenzene, MTBE, toluene, xylenes

Benzene, p-dichiorobenzene, ethylbenzene, methylene

chloride, toluene, xylenes

2-Methyinaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene
1-Methyinaphthalene, 2-Methyinaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene,
phenanthrene, pyrene

Arsenic, barium, cadmium, chromium, total cyanide, lead, manganese,
selenium, silver

Aluminum, arsenic, barium, chromium, total cyanide, lead, manganese, nickel,
selenium, zinc

Brightwaters East Parcel

Watchogue Creek/Crum’s Brook — Area A

1,2,3-Trichlorobenzene, 1,2,4-trichlorobenzene, 1,4-
dichlorobenzene, acetone, benzene, sec-butylbenzene,
chlorobenzene, ethylbenzene, hexachlorobutadiene,
isopropylbenzene, methylene chloride, n-propylbenzene,

toluene, xylenes
Benzene, ethylbenzene, toluene, xylenes

2-Methylnaphthalene, acenaphthene, acenaphthylene, anthracene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene

2-Methyinaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenzofuran, fluoranthene, flucrene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene

Lead

Lead

Watchogue Creek/Crum’s Brook — Area B
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Benzene, ethylbenzene, toluene, xylenes

2-Methylnaphthalene, acenaphthene, acenaphthylene, anthracene, dibenzofuran, fluoranthene, fluorene, naphthalene, phenanthrene, pyrene

Lead
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Table 2-1 (cont'd.)

Human Health Chemicals of Potential Concern

Chemicals of Potential Concern

PAHs, Pesticides, and PCBs

Metals and Total Cyanide

Medium Volatile Organic Chemicals
Indoor Air
Bay Shore Site and Bay Shore West Parcel 1,2,4-Trimethylbenzene, 1,3 5-trimethylbenzene, acetone, benzene, - Aldrin, Aroclor-1260, benzo(a)pyrene, naphthalene, alpha-BHC, beta-BHC, gamma-BHC, bis(2-ethylhexyl)phthalate, alpha-chlordane, gamma-  Mercury
butylbenzene, cumene, p-cymeme, ethylbenzene, MTBE, - chlordane, 4,4-DDD, 4,4-DDE, 4,4'-DDT, dieldrin, heptachlor, heptachlor epoxide
propylbenzene, styrene, toluene, xylenes
Brightwaters Yard Site and Bay Shore West Storage Lot Benzene, p-dichlorobenzene, ethylbenzene, methylene chloride, toluene, ~ Aldrin, Aroclor-1260, benzo(a)pyrene, naphthalene, alpha-BHC, 4,4-DDD, 4,4-DDT Mercury
Parcel Xylenes
Brightwaters East Parcel' Benzene, toluene, m- and p-xylenes None None
Off-site (due to Bay Shore groundwater plume) Benzene, ethylbenzene, toluene, xylenes 2-Methyinaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, None
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene,
naphthalene, phenanthrene, pyrene, Benzo(a)pyrene, naphthalene
Off-site (due to Brightwaters groundwater plume) 2-Propanol, acetone, benzene, ethanol, methylene chloride, toluene, 1-Methyinaphthalene, 2-Methyinaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, None
trichloroethylene, m- and p-xylenes benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene
Ambient Air
Bay Shore Site and Bay Shore West Parcel 1,2,4-Trimethylbenzene, 1,3 5-trimethylbenzene, acetone, benzene, 2- Naphthalene None
butanone, n-butylbenzene, cumene, p-cymeme, ethylbenzene,
methylene chloride, MTBE, n-propylbenzene, styrene, tetrachloroethene,
toluene, xylenes
Brightwaters Yard Site and Bay Shore West Storage Lot Benzene, p-dichlorobenzene, ethylbenzene, methylene chloride, toluene,  Naphthalene None
Parcel Xylenes
Brightwaters East Parcel' 1,2,3-Trichlorobenzene, 1,2,4-trichlorobenzene, acetone, benzene, Naphthalene
chlorobenzene, p-dichlorobenzene, ethylbenzene, hexachlorobutadiene,
isopropylbenzene, methylene chloride, MTBE, n-propylbenzene, toluene,
Xxylenes
Watchogue Creek/Crum’s Brook — Area A Benzene, ethylbenzene, toluene, xylenes Naphthalene
Watchogue Creek/Crum'’s Brook — Area B Acetone, benzene, ethylbenzene, methylene chloride, trichloroethane, Naphthalene

toluene, xylenes

Sediment
Watchogue Creek/Crum’s Brook — Area B

Benzene, ethylbenzene, tetrachloroethene, toluene

2-Methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(gh,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene,
naphthalene, phenanthrene, pyrene

Arsenic, barium, cadmium, chromium, total cyanide, mercury, selenium, silver

Watchogue Creek/Crum'’s Brook — Area C

Benzene, ethylbenzene, toluene, xylenes

2-Methyinaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,hi)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene,
naphthalene, phenanthrene, pyrene

Arsenic, barium, cadmium, chromium, total cyanide, lead, mercury, selenium,
silver

Arsenic, barium, cadmium, chromium, total cyanide, lead, selenium

Lawrence Lake None Acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene

Lawrence Creek Xylenes, MTBE 2-Methyinaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, Arsenic, barium, cadmium, chromium, total cyanide, lead, mercury
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene

0-Co-Nee Pond Xylenes Acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, Arsenic, barium, cadmium, chromium, total cyanide, lead, selenium
fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene

Surface Water

Lawrence Lake None None Barium, total cyanide, lead, selenium

Lawrence Creek Benzene, ethylbenzene, MTBE 2-Methyinaphthalene, acenaphthene, acenaphthylene, fluorene, naphthalene, phenanthrene Barium, total cyanide, selenium

0-Co-Nee Pond Xylenes Benzo(a)anthracene, benzo(a)pyrene, phenanthrene, pyrene, indeno(1,2,3-cd)pyrene, benzo(b)fluoranthene, fluoranthene, Arsenic, barium, chromium, total cyanide, lead

benzo(k)fluoranthene, chrysene

" Exposure via inhalation may occur as result of volatilization of chemicals from soil and groundwater.

ctmiddat\06392\QRA\Bay Shore\January Submittal 2003\Table 2-1
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VHB Vanasse Hangen Brustlin, Inc.

Table 2-2A

Data/Exposure Matrix for the Bay Shore Site and Bay Shore West Parcel — Operable Unit 1 (OU-1)

Exposure Scenario Exposure Medium and Pathway
Surface Soil Subsurface Soil Groundwater Indoor Air
Relevant Pathways Relevant Pathways Relevant Pathways Relevant Pathways
Current Exposure
On-Site Trespassers Ingestion
Dermal Contact
Particulate Inhalation
Adult On-Site KeySpan Workers Ingestion Vapor Inhalation '
Dermal Contact
Particulate Inhalation
Adult Nearby Off-Site Utility Workers Ingestion . Ingestion Dermal Contact

Dermal Contact

Dermal Contact

Vapor Inhalation *

Particulate Inhalation

Particulate Inhalation

Vapor Inhalation *

Vapor Inhalation *

Future Exposure

Adult On-Site Construction Workers

Ingestion

Ingestion

Dermal Contact

Dermal Contact

Dermal Contact

Vapor Inhalation *

Particulate Inhalation *

Particulate Inhalation 2

Vapor Inhalation ®

Vapor Inhalation *

Adult On-Site Commercial Workers

Vapor Inhalation '

Adult & Child On-Site Visitors

Vapor Inhalation '

Adult & Child On-Site Residents

Ingestion

Ingestion

Ingestion

Vapor Inhalation '

Dermal Contact

Dermal Contact

Dermal Contact

Particulate Inhalation

Particulate Inhalation

Vapor Inhalation

Notes:

"Indoor air concentrations due to VOCs detected in subsurface soil and/or groundwater.
*Inhalation exposure assumed to be the sum of soil particulate, soil vapor, and groundwater vapor exposures as a consequence of frenching activities.

* indicates a potentially complete exposure pathway.
* indicates a potentially complete exposure pathway, indicates that exposure to either surface soil or subsurface soil is assumed, whichever has greater chemical concentrations.

ctmiddat/06392/QRA /Bay Shore/January Submittal 2003 /Table 2-2.doc
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VHB Vanasse Hangen Brustlin, Inc.

Table 2-2B

Data/Exposure Matrix for the Brightwaters Yard Site and Bay Shore West Storage Lot Parcel (OU-3)

Exposure Scenario

Exposure Medium and Pathway

Surface Soil

Subsurface Soil

Groundwater

Indoor Air

Relevant Pathways

Relevant Pathways

Relevant Pathways

Relevant Pathways

Current Exposure

On-Site Trespassers

Ingestion

Dermal Contact

Particulate Inhalation

Adult On-Site KeySpan Workers

Ingestion

Vapor Inhalation '

Dermal Contact

Particulate Inhalation

Future Exposure

Adult On-Site Construction Workers

Ingestion

Ingestion

Dermal Contact

Dermal Contact

Dermal Contact

Vapor Inhalation *

Particulate Inhalation *

Particulate Inhalation ®

Vapor Inhalation ®

Vapor Inhalation ?

Adult On-Site Commercial Workers

Vapor Inhalation '

Adult & Child On-Site Visitors

Vapor Inhalation '

Adult & Child On-Site Residents

Ingestion

Ingestion

Ingestion

Vapor Inhalation '

Dermal Contact

Dermal Contact

Dermal Contact

Particulate Inhalation

Particulate Inhalation

Vapor Inhalation

Notes:

"Indoor air concentrations due to VOCs detected in subsurface soil and/or groundwater.
? Inhalation exposure assumed to be the sum of soil particulate, soil vapor, and groundwater vapor exposures as a consequence of trenching activities.

* indicates a potentially complete exposure pathway.
+ indicates a potentially complete exposure pathway, indicates that exposure to either surface soil or subsurface soil is assumed, whichever has greater chemical concentrations.

ctmiddat/06392/QRA /Bay Shore/January Submittal 2003 /Table 2-2.doc
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VHB Vanasse Hangen Brustlin, Inc.

Table 2-2C

Data/Exposure Matrix for the Brightwaters East Parcel (OU-3)

Exposure Scenario Exposure Medium and Pathway
Surface Soil Subsurface Soil Groundwater Indoor Air
Relevant Pathways Relevant Pathways Relevant Pathways Relevant Pathways
Current Exposure
On-Site Trespassers o Ingestion
. Dermal Contact
o Particulate Inhalation
Adult On-Site KeySpan Workers ° Ingestion Vapor Inhalation '
. Dermal Contact
i Particulate Inhalation
Future Exposure
Adult On-Site Construction Workers ° Ingestion * Ingestion ¢ Dermal Contact
* Dermal Contact ° Dermal Contact ° Vapor Inhalation ®
] Particulate Inhalation * ] Particulate Inhalation ®
. Vapor Inhalation 2 L Vapor Inhalation 2 .
Adult & Child On-Site Residents . Ingestion . Ingestion . Ingestion Vapor Inhalation '
° Dermal Contact o Dermal Contact ¢ Dermal Contact
o Particulate Inhalation o Particulate Inhalation i Vapor Inhalation
Notes:
'Indoor air concentrations due to VOCs detected in subsurface soil and/or groundwater.
“Inhalation exposure assumed to be the sum of soil particulate, soil vapor, and groundwater vapor exposures as a consequence of trenching activities.
« indicates a potentially complete exposure pathway.
«indicates a potentially complete exposure pathway, indicates that exposure to either surface soil or subsurface soil is assumed, whichever has greater chemical concentrations.
Table 2-2D
Data/Exposure Matrix for Watchogue Creek / Crum’s Brook — Area “A” (OU-4)
Exposure Scenario Exposure Medium and Pathway
Surface Soil Subsurface Soil Groundwater
Relevant Pathways Relevant Pathways Relevant Pathways
Future Exposure
Adult Off-Site Construction Workers * Ingestion * Ingestion ’ Dermal Contact

Dermal Contact

Dermal Contact

. Vapor Inhalation '

Particulate Inhalation '

Particulate Inhalation '

Vapor Inhalation '

Vapor Inhalation '

Notes:

Inhalation exposure assumed to be the sum of soil particulate, soil vapor, and groundwater vapor exposures as a consequence of trenching activities.

* indicates a potentially complete exposure pathway.

+ indicates a potentially complete exposure pathway, indicates that exposure to either surface soil or subsurface soil is assumed, whichever has greater chemical concentrations.

ctmiddat/06392/QRA /Bay Shore/January Submittal 2003/ Table 2-2.doc
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VHB Vanasse Hangen Brustlin, Inc.

Table 2-2E
Data/Exposure Matrix for Watchogue Creek / Crum’s Brook - Area “B” (OU-4)
Exposure Scenario Exposure Medium and Pathway
Surface Soil Subsurface Soil Groundwater Sediment and Surface Water
Relevant Pathways Relevant Pathways Relevant Pathways Relevant Pathways
Current Exposure
Adult & Child Off-Site Residents . Ingestion . Ingestion
. Dermal Contact . Dermal Contact
. Particulate Inhalation

Future Exposure

Adult Off-Site Construction Workers . Ingestion . Ingestion Dermal Contact
o Dermal Contact . Dermal Contact Vapor Inhalation '
. Particulate Inhalation ' . Particulate Inhalation '
. Vapor Inhalation ' * | Vapor Inhalation '
Notes:

'Inhalation exposure assumed to be the sum of soil particulate, soil vapor, and groundwater vapor exposures as a consequence of trenching activities.
« indicates a potentially complete exposure pathway.

* indicates a potentially complete exposure pathway, indicates that exposure to either surface soil or subsurface soil is assumed, whichever has greater chemical concentrations.

Table 2-2F
Data/Exposure Matrix for Watchogue Creek / Crum’s Brook — Area “C” (OU-4)

Exposure Scenario Exposure Medium and Pathway

Surface Soil, Sediment, and Surface Water
Relevant Pathways

Current Exposure
On-Site Trespassers . Ingestion

. Dermal Contact

* Particulate Inhalation (Surface Soil Only)

Notes:
* indicates a potentially complete exposure pathway.

ctmiddat/06392/QRA /Bay Shore/January Submittal 2003/ Table 2-2.doc

Table 2-2G

Data/Exposure Matrix for Bay Shore Groundwater Plume (OU-2)

Exposure Scenario

Exposure Medium and Pathway

Indoor Air Groundwater
Relevant Pathways Relevant Pathways
Current Exposure
Adult & Child Off-Site Residents Vapor Inhalation . Ingestion

o Dermal Contact

. Vapor Inhalation

Notes:
* indicates a potentially complete exposure pathway.

Available data from the Well and Basement Survey and indoor air sampling conducted to date, indicate that these are incomplete exposure pathways.
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VIIB Vanasse Hangen Brustlin, Inc.

Table 2-2H

Data/Exposure Matrix for Brightwaters Groundwater Plume (OU-3)

Exposure Scenario Exposure Medium and Pathway
Indoor Air Groundwater
Relevant Pathways Relevant Pathways
Current Exposure

Adult & Child Off-Site Residents

Vapor Inhalation

. Ingestion

o Dermal Contact

. Vapor Inhalation

Notes:

* indicates a potentially complete exposure pathway.

Available data from the Well and Basement Survey and indoor air sampling conducted to date indicate that these exposure pathways are generally incomplete.

Table 2-2|

Data/Exposure Matrix for Lawrence Lake (OU-2)

Exposure Scenario

Exposure Medium and Pathway

Sediment' Surface Water’ Biota

Relevant Pathways Relevant Pathways Relevant Pathways
Current Exposure
Adult & Child Off-Site Residents Ingestion . Ingestion Fish Consumption

Dermal Contact

. Dermal Contact

Notes:

"Assumed sediment exposure as a consequence of wading.
*Assumed surface water exposure during swimming since exposure would be greater than during wading.

-+ indicates a potentially complete exposure pathway.

ctmiddat/06392/QRA /Bay Shore/January Submittal 2003 / Table 2-2

Table 2-2J
Data/Exposure Matrix for Lawrence Creek (OU-2)
Exposure Scenario Exposure Medium and Pathway
Sediment’ Surface Water’ Biota
Relevant Pathways Relevant Pathways Relevant Pathways
Current Exposure
Adult & Child Off-Site Residents Ingestion . Ingestion Fish Consumption
Dermal Contact . Dermal Contact

Notes:

'Assumed sediment exposure as a consequence of wading.

“Assumed surface water exposure during swimming since exposure would be greater than during wading.

* indicates a potentially complete expasure pathway.

Table 2-2K

Data/Exposure Matrix for 0-Co-Nee Pond (OU-3)

Exposure Scenario Exposure Medium and Pathway
Sediment' Surface Water’ Biota
Relevant Pathways Relevant Pathways Relevant Pathways
Current Exposure
Adult & Child Off-Site Residents Ingestion . Ingestion Fish Consumption
Dermal Contact . Dermal Contact

Notes:

1 . .
Assumed sediment exposure as a consequence of wading.

2 . . . . . .
Assumed surface water exposure during swimming since exposure would be greater than during wading.

* indicates a potentially complete exposure pathway.

Page 5of 5




010 | 98ed

HE-C ySnosyp V- S9[qRINEQ0T [entuqng Arenuen\a10ys Aeg\vdO\Z6E90\EPPIUID

"JoaIaYy)

UOHBUIGUIOD B IO S[01IU0D dANeNSIUIWpPE pue SuLdouidud apnjout Aewt AjIA1R [BIpawdy "DAASAN PUe HOASAN 2y) £q sreudordde pawasp sjaad] 03 ainsodxa ay) sonpar 03 1o Aemyjed amnsodxa
[enuiod e djeuiwl[d JayId 01 PauBISap 3q [[Im SUONDE [EIPIWAI ASAYL, "UE[d UONDY [BIpaway 2y ‘weidoid siys Jo aseyd 1xou oys jo ped st SIZ0[0UYDI) [BIPIWAI JO UOHII[AS SY I, — UOHBIPIWY ,
“ISIX0 A uaLINg A9y} SE SUOHIPUOD “27 ‘UOLIIR [BIPIIAI JO SIUISGE Y} U JudsaId SUOHIPUOD ISOYL |

SI93IoM
Aunn a)is-Jjo Aqlesu Jnpy

siayIom uedgAay ynpy

s1assedson 2)1s-uQ

*9)eI9pOW PIIIPISUOD uope[eyul
s pawoyiad aq [[Im jIom Annn lodeasoienonaed =
1) Apiqeqoad oy ], -ainsodxs 1o} JOBJUOD [BUID =
S1S1%3 [enuajod ay) ‘a31s oy} Jo AjUIoIA uonsasu] =
oy} u1 pawoytad st x10m Ajnn Jj ON S9A 9JRIOPOIN [10S 99ejINSqNg
*9)eIopOW PAIAPISUOD uone[eyul
st pauioj1ad 2q [[Im jIom ANjin lodea/oemonied
1ey) Ayijiqeqoad ayj, -aunsodxa 1oy 10PJUOD [BULID(J =
$181x3 [enuajod 2y ‘aus ayp Jo ANuIolA uonsadu] =
3y} ur pawoyad si ylom Ann §| ON SOA 9RISPON [10S 20B}ING
‘punoidyoeq
HOJS AN MO[3q 1B 10 199)3p
-uou se papodar a1e s3uipjing 9)1s uo uoneeyui Jodep
Ul PAINSEIW SUONBIIUIOUOD I8 JOOPU] ON ON WU Ire 100pu]f
“9)1S 9} 1B J031J0
ur st Korjod  31p ou,, ® “2°1 ‘soni[oe} uone[eyul
9AIIOB 1B JI0OM UOIJBABIXJ 10] pasn lodea/oemonied
aI1e s1axIom paureny A[uo jeyy Aorjod JOBJUOD [BULID(] =
e surejurews uedgA9y] "pauriojiod uonsofu] =
Apuanbaiy jou st yiom uoneARIXY oN S9A MO [10S 99BJINSqNS
uolje[equl Je[noIed =
JORJUOD [BULID( =
uonsadu]
"9)Is uo [10s pasodxs o] K19 A ON SOA 9JRISPOJA] 0} MO [10S 99€}Ing
uone[eyul AJe[NONIEJ =
10BIU0D [BULIX =
ERLEN uonsoSu] =
pajed Aq paloLsal si 9YS 0} SS90y ON SOA [ewur J10S 99€JINng
UoONDIPIWDY
z - | SISy

SO1IDUIIS JUDAIN))

Spuawmuo)

¢a2pduo) Advmywwg

vyudgod ainsodxsy

vipap aansodxyy

uoyvindoyq pasodxsg Ajpyuagoq

(Juowssassy aunsodxy uewny daneiend) Sulsixs JO VT 3[qRL ul paisi|)
|921ed }soM aioysg Aeg pue ajg aioys Aeg — | yun ajqesadQ
sainsodx3 |e1juajod jo Auewwng — ajiS dOIN J19wio4 aioys Aeg

ve-Z slqel



01Jo g23ed

Ag-7 Y8no1y) ye-z SA[qeL\E00T [eniuqng Arenue\a10ys Aeg\vVIO\Z6£90\1epPIID

"Joaray)

UONRUIUIOD B JO S|[0JJU0d dANeNSIUIpPE pue SuLpouiSua apnjout Aew Aj1Anoe [eIpawdy DAASAN PUB HOASAN ay1 £4q oreudoidde powaop s[oAa] 03 a1nsodxa ay) 99npa1 0 10 Aemyred ainsodxd
[enuajod € dYBUIWID J9YNI 0} PAUSISIP 9q [[IM SUOHIE [BIPIWAI ISAY], “UB]J UONOY [erpaway oy ‘wreidoxd sty jo aseyd 1xau oy Jo 1ied st s9150[0UYI3) [BIPAWAL JO UOHII[IS SY L — UOHBIPIWIY ,
I51X9 APUSLIND A31) SE SUONIPUOD 27 ‘UONIIL [BIPALWAI JO 0UIS]E AU UL 1udsaId SUONIPUOO SOYL |

‘punoigyoeq SJUAYSI|GEISS [RIOIWILOD
HOQSAN M0[2q 31e 10 10319p 0} SIO}ISIA P[IYD
-uou se payrodar a1e s3uipying 931s uo uone[eyul Jodep = PuE }NpE puB SIaNI0oM
Ul PAINSEOW SUOIIBIUIIUOD IIB 100pU] ON ON [eWIuL N Ire 100pujf [RIOISWILLOD 9)IS-UO }NPY
-21nonyys pasodoad
2y} Jo Juauodwod B e SJUSWISEq
JU A[peroadss ‘uononnsuod jo syydap
[eo1dAy jo a3uel ay) uIyMm s sIy |, uonejeyul Jodep =
‘9deyIns punoid molaq ] 0} ,§ Si 10PJUOD [BULID(J =
911S 9y} JO AJUIDIA Y} Ul J8JEMPUNOIL) ON SOA YS1H 01 2)eIopOIN Io)empunoln
uone[eyuI
Y3y st lodea/ore[nonaed =
[10s 03 ainsodxa 10} [enuajod oy ‘[10s JOBJUOD [BULId( =
Jo sannuenb a31e[ Jo uoneABOX? 91 uonsasu] w
“10M UOIONIISUOD JO INJBU Y} USALD) ON SOA y3iyg [10s 9oryINSQNg
uone[eyul
y3uy st lodea/orenonaed =
[10s 03 ainsodxa 10} [enuajod oy ‘[10s JOBJUOO [BULID =
Jo sannuenb 231 Jo uoneALOX?d 21 uonsoSu] = SIaxIom
10M UO1}ONIISUOD JO AINJRU Y} USALD) ON SOA ySiH [10s 20BJING UOI}ONISUOD IS-UO JNPY
SOLIDUIIS 2ANIN]
“UOIJBABOXD uoneeyul Jodep  w
Annn [ea1dAy ayy uey) 1odoop st sy |, J0BJUOD [BULID(] =
"aoe)Ins punoid mo[aq 0] 031 .8 SI uonsoSu] = (panunuoo) sIaYIoM
911S 9y} JO AJUIDIA Y} UI JI9JBMPUNOILD) oN SOA [RWIULA 19)eMpUNOLD Annn 9)is-jjo Aqiesu ynpy
¢ Uo! ““M\_m uay SISV (panu1yu0d) SO1IDUIIS JUIAIN])
S U0, (2131dmo) Aomying pnuajog ainsodxsy vipajy aiansodxsg uonvindoy pasodxsg Ayonuajod

(Juswissassy aunsodxq uewiny dAneend) 3unsIxa Jo Vg 3[qe L ul pajsi|)
|924ed }S9M\ 10yS Aeg pue 3)iS aioys Aeg — | Jiun ajqesadQ
sainsodx3 |eljuajod jo Atewwing — 9)IS dON J9wi04 aioys Aeg

(penunuod) vye-z ajqel



01 Jo ¢oed

H€-7 Y3noIy) Y-z SAIqRL\EQ0T [eniuiqng ArenuenaIoys Aeg\vaO\Z6£90\1eppIULD

"Joasay)

UONEUIGUIOD € IO S[0XU0D dAneNSIulwpe pue Fuloourdus apnjout Aewr A11ane [e1paway ‘DAASAN PUe HOQSAN 241 Aq areudordde pawoop s[aAa] 03 amnsodxa ayy 3onpai o) 1o Aemiyyed arnsodxa
[enuajod e djeurul]a Joy)io 0} pauSISap 24 [[IM SUOHOE [IPIWSI ISAY], “UB[ UONOY [EIpaway oY) ‘weiSoid siy Jo aseyd 1xou ayp Jo wed si $3130[0UY2] [BIPAWAI JO UOHII|DS SY, — UOHBIPIAWIY ,
1SIXd AJuaLIND A3Y) SE SUOWIPUOD “2°7 ‘UONIOE [RIPOUIAI JO DOUISQE Y UI 1udsald SUONIPUOD 3SOY | .

SJUSPISaL
9)1S-UO P[IYd PUB NPy

‘punoidyoeq
HOJS AN MO[2q 2I. 10 109)9p
-uou se papiodal a1e s3uipjing 931s uo uonefeyur Jodep w
Ul PaINSeawW SUOIIBIUIOUOD IIk I00pU] ON oN [RWIUIA] IIe J00puj
‘sasodind onsswop uonefeyul Jodep w
10J 911S UO pa[JeIsul aIe sjjom J1 K[uo JOBJUOD [BUID( =
Y31y oy 9jeI13pou s [enusjod amsodxrg oN SO A YS1H 01 9)vIOpOIN 19)eMpunoln
uone[eyul
lodea/oieimorued
"asodind 1ayjoue 10§ y1om JORJUOD [BWID(] =
soejnsqgns ur 95e3us 10 uspleS Kew uonsofu]
OUM [BNPIAIPUL UB JO UONJRISPISUOD U] OoN SOA 9)BISPOIN [10s 9oBJINSQNS
uone[eyul
lodeasoienonae
"(sBuims 1opun “°3-2) [10s asodxa uonoe JOBJUOD [BULID(] =
Kejd aannadar ySnouy) pue pasodxs st uonsasu]  w
[10s a1oym seale ul Kejd ugyyo uaIpjyd ON SIA Y31y [10S 998jINg
UoNDIPIWY .
4 - [ SISV

(panu1uo) SoLIDUIIS 24N

SJUW0))

(21dmo)) Advmyng

onud10d 24nsodxsy

vIpay 24ns0dxs

uonvindoy pasodxiy Ajpnyuajog

(Juowssassy aunsodxg uewny aanejend) SunsIxs Jo yz s[qe. ul pajsi|)
192Jed }saM\ a10ys Aeg pue a)1g aioys Aeg — | jun ajqesado
sainsodx3 |enyuajod jo Aiewwng — a)is dOW J19wI04 aioys Aeg

(penunuod) ve-z ajqel



01 Jo { 3%ed

H€-T YSnoy Ve-g SAqRL\E00T [eniwiqng Arenuena1oys Aed\v aO\Z6E90WEPPILID

"Joaoyy

UONEUIQUIOD € JO S[O1UOD SANNSIUIWPE puk FuLauidud apnout Aew A)ARoe [BIpAWSY "DAASAN PUe HOASAN 243 Aq dreudordde pawaap s[aaa] 0} aimsodxd ay} 9onpai 03 10 Aemyed ainsodxs
[enudjod & djeuIUI]o 19YId 0} POUSISIP 3¢ [[IM SUOHOE [RIPAWAI ASIYL “UB|J UONIY [erpaway Sy ‘weioid siy Jo aseyd 1xou oy jo ued st S9150[0UY2] [RIPAUIAI JO UONII[IS YL — UOHBIPIWY ,
181x0 A[JUSLIND A3y} SB SUOHIPUOD “27 ‘UONO. [BIPAUIAI JO 9OUISQE ) Ul Judsald SUOHIPUOD ISOY |, )

"WIS0UOD JO S[9AS] MO[2q 2IE IS JY} JO
AIUIOIA 9Y) Ul SAUWIOY PUE SISSAUISNq uonefeyqui Jodep w
Ul PAINSEAW SUOIJRLUIIUOD IIB I00PU] ON ON [ewIuI A Ire Joopuj
-a191dwod Ajenuajod a1e skemyred
359y} Yorym I0J PaljIIuapl ueaq
aAey santadoud jo soquunu jews K194 uoneeyui Jodep w
© ‘synsa1 AoAIng uo paseq ‘sasodind 10BUOD [BULId( =
O1)SWOP 0] P3[[BISUl dIE S[[aM JI A[uO uonsagu] (dD9g) swuopisas
Y31y 03 9je1apour st [enuajod ainsodxy ON SOA YS1H 0} 9jeIopON 19)empunoln 9)1S-}JO P[IYd pue }npy
‘punoli3dyoeq
HOQS AN MO0[2q aIe 10 103}9p
-uou se pajodal a1e s3uip[ing 931s uo uonefequi lodep  w
Ul PAINSEAW SUONJBLUIIUOD 118 JOOPU] ON ON [eWwIuI A Ire 100puj
"9)IS 9y} Je JO3Y)0
ut st Aotjod  31p ou,, & “27 ‘sanjirog) uone[eyur
SAIOR 1 }I0M UOIJBABIXI I0J Pasn lodea/oienonied =
ale sIayIom pauren Ajuo jeyy Aorjod 10RIUOD [BUID(] =
e surejuiew uedgAoy “pouriopiod uonsadu] w
Appuanbaiy jou si yIom UOLIBABIXY oN SOA MO [10S 90BJINSqNS
uoneequl Ayenonied =
10PJUOD [BULId( =
uonsodu| = (d9d ‘dTSMSH ‘SAE)
"9)IS UO [10S pasodxa o] AI9A ON SOA d)eIdpowW 0} MO [10S 99BJING s1oy1om uedgAay Inpy
uone[eyul Ae[NoIed =
JOBJUOD [BUIS(] =
90U} uonsaduy = (499 ‘d1Smsd
pa1ed £q pajoLsal 1 9)IS 0} §§900Y ON SOA [eWIULA [10S 90BJING ‘SA€) s1ossedsan ajs-uQ
UOUDIPIWDY ]
z g | SISV SOLIDUIIS JUDALN)
SjuUU0) cad1dmo) dvmyang pnuajod ainsodxyg vipapy aansodxyg uoyvindoy pasodxy Ayvyuajoq

(quswssassy ainsodxg uewny saneiend) Sunsixs jo Hg pue ‘)z ‘gz 9[qe.L Ut paist|)

awin|d J9jempunous)

siajemiybug pue ‘|aaled se3 siejempyblg ‘|aoied jo abeio)s 3sep aioys Aeg ‘a)IS pieA sivjemiybug - ¢ jun ajqesadQ
sainsodx3 |ejuajod jo Ailewwng — 3)iS dON Jowi04 aioys Aeg

g¢-¢ °|qel



01 Jo g o3ed

H€-7 YSnoIy V- SIqeL\E00T [eniwiqns Arenue\a10ys Aeg\vYO\Z6£90\EPPIUND)

‘Joaayy

UOIBUIQUIOD € IO S[OJJUOD dANRNSIUNUPE pue SULIUISUS Ipn[oul Aew ANIANOR [BIPOWY DAASAN PUB HOASAN 24 Aq ajeurdordde pawaap s[oAd] 03 01nsodxa oy 9onpa1 03 10 Aemiyped aisodxd
[enusjod e djeuruIlo 1oy31o 0) PAUBISIP 3q [[I4 SUOHOR [BIPIWAI ISAYL, "UR]] UONOY [Bipaway oy ‘weidoxd sy jo oseyd 1xou oys Jo 1ed s1 SAIF0[OUYD) [BIPAWAI JO UOHII[SS SY] — UOHIBIPIWY .
1519 A[JUaLIND A3y} Se SUONIPUOD “2°7 ‘UOTIOB [BIPAWIDI JO QUISAE Y} UT Judsald SuonIpuod asoy | )

awn|{ 19yempunoin) siemiysug — O ‘[901ed Iseq sioremysug — 4ag ([ooled 1077 25e101S 159 210yS Aeg — JTSMSH NS pie g siemydug — SAH

SJUSUYSI|EIS? [RIOIOUILLOD

0} SIOYSIA P[IYO

PUE }[NPE PUE SIOYIOM
|BIDISWILIOD 9}IS-UO JNPY

(dag
‘dTISMSH ‘SAH) SII0M
uo1dNINSU0d 9J1S-U0 JNPY

SOLIDUDIS D4NIN]

"UISOUOD JO S[AA3] MO[q JIB 9IS Ay} JO
ANUIOIA BY) Ul SIWOY PUB SISSAUISNQ uonefeyur Jodep
Ul PAINSBIW SUOIIBIIUIOUOD I J0OPU] ON ON [ewTuI Ire 1o0puj
2unon)s pasodoad
3y} Jo Juduodwos e aIe sjuswaseq
J1A[[e1oadsa ‘uononnsuod jo syidap
[eo1dA3 jo a3uel ay) urym SI SIy [, uone[eyur Jodep
"30BJINS punoi3 mojaq (| 03 (g SI JOBJUOD [BULID(] =
1S 3y} JO AJUIDIA JY} UI JOJEMPUNOLD) ON SOA ySiH 0} 91vIopoO I9jempunoln
uorje[eyul
Y31y st lodea/aenonied =
[108 0} a1nsodxa 10j [enuajod ay ‘[1os 10PJUOD [BULId( =
Jo sannuenb a31e[ Jo uoneArdIXs 97 uonsadu]  «
“{10M UOT)ONIISUOD JO JINJBU Y} USALD) ON SOA ySiH [10S 20BJINSQNS
uonereyul
Y3y s1 lodea/sjenonied =
[10s 03 a1nsodxa 10} [enuajod ayj ‘[10s 10PJUOD [BULIX( =
Jo sannuenb a31e[ Jo uoneABOXS 271 uonsodu]
[10M UOTJONIISUOD JO SINJBU Y} USALD ON SOA ySiy [10s 90BJINg
UOYDIPIUDY
z - SISy
Spuumo) caa1dwo)) Advmyng pnua10d ainsodxy vipapy aunsodxg

uonvindoq pasodxsg Aypnyuajoq

(Juswssassy aunsodxy uewny sane)jen) Sunsixa Jo Hz pue g ‘ge d[qe.L ut paisiy)

awin|d Jajempunouss

siajemyyblg pue ‘|aoied yse3 siajempybug ‘|9aied 307 abeiolg 3sap aioys Aeg ‘ayis paeA siajempybug — ¢ pun ajqesado
sainsodx3 |eljuajod jo Alewwing — 3)iS dO Jawi04 aioysg Aeg

(panunuoo) g¢-z ajqel



01 Jo 9938

H€-7 YSNoIy V-7 SAIqRL\EQ0T [eniuiqng ArenuenaIoys Aeg\vVyO\Z6£90\1eppIun)

‘Joaroyy

UONBUIQIOD € 10 S[OLJU0J dANRNSIUIIPE pue SuLsouISud dpnjout Aew A)1anoe [eIpowdy "DHASAN PUB HOASAN 2y £q sjeudoidde pawaap s[oAs] 03 21nsodxa ay3 donpal 03 10 Kemyed ainsodxa
[enuajod e djeulul[d 19310 0 POUSISIP 3q [[IM SUONOR [BIPIWAI IS, U] UONOY [BIpauIy ay) ‘wresdoud siy Jo aseyd 3xou oy3 Jo Hed st $130[0UY09) [BIPILSI JO UONIIAS SY L — uoneIpawy ,
181%0 Appuaimod Aay) se SUONIPUOD “3°7 ‘UONIOR [EIPSWIAI JO OUDSGE SY} Ul Jusa1d SUOHIPUOD 350y |

sjuopIsal
9)1S-UO P[IYO PUE NPy

"UIADUOJ JO S[OAJ] MO[q 2IB IS Y} JO

A)UIDIA 9y} Ul SOWOY puB SassauIsng uone[eyur Jodep
Ul PAINSEOW SUOIIBIUIOUOD JIk JOOPU] ON oN [eWIULA] e 100pu|
‘sasodind onsawop uonefeyul Jodep  «
10J 9IS UO PI[BISUI 1B S[[oM JI A[UO 10PJUOD [BULId( =
Y31y o3 ajeropouw si [enusiod ainsodxsy oN SOA YS1H 01 9jeIopoN I9JeMPpunolin

uorne[eyul
lodea/orenoney
‘asodund 1ayjoue 10j yi1om JOBJUOD [BUID(] =
doejunsgns ut 93e3us 10 uspied Kew uonsoSu] =
OUM [eNPIAIPUI UB JO UOHJRIIPISUOD U] ON LED 9)BIOPOIN [10s doBJINSQNS

uonereyut
‘(sSuims lodea/orenoned =
1apun “3-2) [10s asodxa ‘uonoe 10BUOD [BUWId( =
Ke[d aannadai ySnouyy ‘pue pasodxa st uonsadu]
[10s a1oym seaie ul Aed usjjo uaipyD ON SOA ysiy [10S 9oBJING

UONDIPIUDY ]
‘ Yim R

(ponunuoo) S014DUIIS 24NIN

SiuauUI0)

ca121dmo) dvmyng

[pyuatoq ainsodxy

vipajy aansodxsg

uoyvindoy pasodxyg Avyuajoq

(yuswissassy aunsodxyg uewny aaneyend) Sunsixs Jo Hg pue ‘Oz ‘gg 9[qe.L ul paisi|)

awin|d Jajempunous

si1ajemjybug pue ‘|aased jse3 siajemyyblg ‘|aoied 10 abelols jsap aioys Aeg ‘a)g paeA siajempybug — ¢ Jun ajqesado
sainsodx3 |eljuajod jo Aiewwng — ajiS 49O\ Jowlio4 aioyg Aeg

(penuguoo) ge-z ajqel



01 Jo L 23ed

A¢-T Y3no1ys ve-g s2[qel\E00T [eniwqng Arenuen\aioys Aeg\yYO\T6£90\BPPIUID

"Joa1ay)

UONBUIQWIOD B 10 S[01JU0J dAnensiuupe pue JuLaauidus apnjour Aew A11anoe [eipawdy ‘DAASAN PUe HOASAN 2y £q arerdordde pawoap sjaas] 03 ainsodxa ay) 9onpai 03 10 Aemyped ainsodxa
[enuajod e jeurt]e JoY1Id 01 PAUSISIP aq [[IM SUONIE [BIPIUIAI 3SIYL “UB[d UONIY [eIpawdy ays ‘wiedoid sy} Jo aseyd 1xou ayp Jo 1ed ST SIIS0[0UYII) [RIPAWAI JO UONII[AS YL — UONBIPIWY ,
181x0 A[JULIND A3y} SE SUOBIPUOD “27 ‘UO[OE [BIPIIAI JO DUISQE AY) UI Juasald SUOHIPUOD ISOYL, |

JOBUOD [BULID( =
"UI3DUO0D JO S[OA] MOJOq uonsoSu] u
3J1® 931D 9y} Ul PIIIJAP S[EIWAYD ON ON MO[ 0} [BUITUT]A Iojem 20eJING  u
‘punoigyoeq ueqin pue
]IS 9y} Wo1) pagieyosip 19)em Yj0q
0} uoWWOd 3k JeY) SHVJ pPapn[oul
[BAOWAI SIY], ‘991D Yy} Jo Apoq
urew ay} jo uonaod a1jud ay) woyy
paAowaL Sem Juawpag sasodind
oneysae 10y Ajuewnd ‘quowudijeal
[SUUBYD PUE SJUSWIPAS MO[[BYS 10BJUOD [BULId(] =
JO [eAOWAI 9y} papn|oul Jey) SLO0JJS uonsadu]
UO1BI0ISAI QUOTIapUN SBY }991D) dY ], ON ON MO] 0] [RWIULIA JUSWIPIS =
uonje[eyul eMmoUed
10BU0D [BULIT =
"JOBIUOD uonsoSu] = (g ®axy) syuapisal ppiyo 2
10J 9[qe[IBA® [10S JOo AInuenb pajiwi] ON ON [ewuIA [10S 2deING  w | NPV pue (D Ba1y) s1ossedsar]
¢ Uonvipauay S| Sy SOLIDUIIS JUDLIND)
YimM ! .
SJudUIUO0) ¢2pduo) Advmyvg onuadjoq ainsodxry vIpapy aansodxsy uonvindoyq pasodx:y Ajpyuagoqd

(quswssassy ainsodxy uewny aAnei[en) SUnsIX? Jo ,zZ pue ‘gz ‘g 21qeL ul paisl))
jooug s, wniH/}aa19) anboyojeps — ¢ Jun ajqesadQ
sainsodx3 |enjuajod jo Alewwing — 3}iS 9\ J8wi04 aioys Aeg

J¢€-¢ dlqel



01 Jo g98ed

H€-T YSno1y) V- SOIQRINE00T [eniuiqng ArenuenaIoys Aeg\vVYO\Z6£90\1pPIUID

"Joaray)

UOIBUIQUIOD © 1O S[OJJU0D dAnensiunupe pue SupoomSud apnjou Kew A1anoe [erpawoy ‘DHASAN PUe HOASAN Y1 £q 9jeudoidde pawaop s[aas] 03 amsodxa ayy 2onpai 03 1o Aemiped ainsodxd
[enuajod € JeUNLI[S JOYIIA 0) PAUTISIP 9q [[IM SUONOE [EIPILISI 3SAY L, “UB[J UONDY [eIpaway ays ‘weiFoxd siy jo oseyd 1xou 9y Jo 1ied st s3150[0UY03) [BIPAWAI JO UOHII[DS SY L — UONBIPIWIY ,

IS1X9 A[JU21IMd A3y} S8 SUORIPUOD “2°7 ‘UONOR [BIPIWAI JO ADUISGE JY} Ul JuISAId SUOHIPUOD ISOY],

a1njonyys pasodoad
oy} jo Jusuodwiod B 91 SJUSWISEq
J1 Ajre1oadsa ‘uononnsuod jo syjdap
[eo1dA) Jo a3url oY) uIyM SI SIY ], uone[eyui Jodep
"90BJINS punol3d mojaq (] 01 .8 St JOBJUOD [BULId(] =
9115 Y} JO ANUIDIA I} Ul I9JeMPUNOID) oN SO A YS1H 01 9eIoPOIN I9JeMpUNOID)  u
"BOIE 3231 9Y) INOYINOIY} ISIX Jou uonefeyul
Op SUOIEBIIUAIUOD PateAd]q 'y3iy st lodea/oienoraed =
[10s 03 ainsodxa 10j [enuajod oy ‘[10s JOBJUOD [BULI(] =
Jo sannuenb a81e] JO UONBABIXD D1 uonsoSu] =
“10M UOI}ONIISUOD JO SINJBU I} UIALD) ON SOA JJRISPOIN [10S doBJINSQNS =
“BAIE 3991 3y} InoyInoiy} ISIX3 jou uone[eyul
Op SuUOnEBNUIUO0I patead]q Y3y st lodea/orenomued =
[1os 01 aunsodxa 10} [erjudjod Ay ‘[10s 10PJUOD [BULId( =
Jo sannuenb 931e[ JO UO)BABIXD D1 uonsadu] (g pue y seary)
“[OM UOIONIISUOD JO 9INJBU JY} USALD) ON SOA JRISPOIN [10S 90BJANS = SIONIOM UONONISUOD YNPY
uonDIPaWaY
4 - | SISV SO1IDUIIS 2ANIN,]
S0 ¢a121dmo) dvmyng pnuagod aunsodxsy vipapy aunsodxsy uonvindoy pasodxsy Ajpnuajoqd

(Juowssassy ainsodxq uewny aanejen) Sunsixa jo Jz pue ‘gz ‘g 2[qe.l ul paisy|)
yooug s, wni9aai) anboyosjep — ¢ Jun ajqesado

sainsodx3 |epuajod jo Alewwing — 3}IS dOWN Jaw.04 aioys Aeg
(panugnuod) 9g-z 9jqel



01 J0 693ed

A€-7 USnoIy V- SPqeI\E00T [enwiqng Arenue\a1oys Aeg\vYO\Z6£90\IEPPIUIID

“JOoaIdyl

UONBUIQUIOD B IO S[OJJU0D dANRISIUIUPE pue JuLdouidua apnjoul Aew A1Anoe [eIpawdy DFASAN PuB HOASAN a1 Aq oreudoidde pawaap sjoAa] 03 a1nsodxa ayj 9onpas 03 10 Kemyyed ainsodxad
[enu0d & SJeUIWI[ JOY)D 0} PIUTISIP 3q [[IM SUOTIOR [EIPOWAI ASAYL, “Ue]d UOHOY [eIpaway dy ‘weidoid siyp o aseyd jxau ayp o Hed s1 SII0]0UYI3) [IPIWAI JOUOHII[IS YL — UOHBIPIWIY ,
181x0 AJUaLIND A31)) SE SUOKIPUOD “2°7 ‘UONOE [BIPSWIAI JO JOUSSGE Y Ul Judsa1d SUONIPU0d ISOYL

"UI2JUOD JO S[OAS] MO[aq Ik 9IS By} JO
ANUIOIA 9Y) Ul SIWOY PUB SISSAUISNG

uonereyur Jodep

Ul PaINSEaW SUOIIBIUIOUOD IIk J0OPU] ON ON [ewIuI A llg 100pU] =
‘Kemuyed ainsodxa a3ajduwoour
ue s 19)empunoid o) aInsodxa
ey} 91eOIpUl ASAINS JUSWASE] uonejeyut 1odep  «
pue [[om Jo sinsay ‘sesodind JOBIUOD [BWID(T =
J1}SOWOP 10§ PI[[BISUL I S[[aM JI A[uo uonsagu] sjuapIsal
Y31y 0} syeropouwt st fenuajod ainsodxg ON oN YS1H 01 91vIOPOIN I19)eMpunoly) 9)1S-}JO PJIYd pue Jnpy
; UOLDIPWIY o sy
ynm 1 SO14DUIIS JUDAINY)
Sjudwoy) ¢a1dumo) domying pnuajoq ainsodxsy vIpa )y 24nsodxyy uoyvindoyq pasodxsy Ajvyuagod

(Juowissassy amnsodxyg uewny aAneyeng) unsixs Jo D 9[qeL ul pajsi|)
awin|d Jajempunols) aioys Aeg — z jun ajqesado
sainsodx3 |e)uajod jo Arewwing — 3)is 4O Jowio4 aioysg Aeg

ac-z 9|qel



01J0 0l ?3ed

HE-¢ y3noryp ve-g S9[qRINEQ0T [entuqng Arenue(\a10ys Aeg\V AO\Z6E90\EPPIUID

"Joaroy)

UOTBUIGIOD € IO S[OJJUOD dANRIISIUIWpPE pue SuLIUIZUS apnjoul Aew A1ANoe [BIPaWSY DFASAN PUB HOASAN 2y £q jenrdordde pawaap s[aad] 0} ainsodxa ay) 3onpas 03 10 Kemyjed 2insodxa
[enuatod € 3JeUII[D 19U} 0} PAUSISIP 3¢ [[IM SUOTIOR [EIPAWAI ASAY], “UB]d UOHOY [EIpaway dy ‘weidoid siy) Jo oseyd 1xau ayp jo Hed st SAIS0[OUYI3] [RIPIWAI JO UOHOIIAS YL — UOHEBIPIWDY ,
181x0 AJuaLIND A31)) SE SUORIPUOD “2°7 ‘UONOE [BIPSLUAI JO IOUISQE SY) U1 JuasaId SUONIPUOD 3SOY, |

Juowdojoaap
*9)B[NWINOJEBOIq 1apun
10 91eI1U3OUO0D01q O} pusl a1e S9Ipoq comaQESwCOO
jJ0U Op S[EJIWAYD "MO] A[[BIoUST |  191EM 359Y) 01 qero 1o/pue ysi,] =
dJe SUOIBIIUIUOD [BIIWAY)) | aF1eyosip Aew SOA JRWITULIA rlOoIg
*a1s oy} Jo jJuspuadapur aie ey} 1ey) sownpd
$901n0s jutod-uou wolj agIeyosip 19)empunoid 10PJUOD [RULID(  m
9AI9221 SAIPOQ 1dJem JBLING oy} ssaippe uonsadu] =
"MO] I SUOIBIIUIDUOD [BIIWAYD) jBY) suonoe SIA MO[ O} [RWIULA] 19)em 9d8JING
3oedwi jueoyugis [erpawal
B Ul }|NS31 0} 9ZIS JUSIJLYJNSUI JO ‘1oyrey
BaIe pajiwl| & judsardal sojdwes ‘pouuerd
asoy], ‘sojdwes JuowIpas m3j | Jou aIe sUOnOE 10BJUOD [BULIdJ =
B Ul PIAIISQO 219M SIUAN}IISUOD [e1pawal uonsofu] = SJULpISaL
QWIOS JO SUOI}RIUIIUOD PIIBAJ[H oiy10adg SOA MO] 0} [RWIUIN JUSWIPAS 9)IS-}JO PIIYD 29 NPV
; UouDIpoWIY
S| Sy SOLIDUIIS 2ANIN,] PUD JUDLIND)
Yim !
Sju w0, (aapduo) dvmyng pnuajod ainsodxy vipa ]y aansodxyg uonvindoy pasodxsg Ayonuajoq

(yuswissassy ansodxf uewiny aAnelen) SursIxs Jo Mg ‘[z ‘I SOIqe.L ut paisiy)
(€-n0) puod 93N-03-0 Pue ‘(2-N0) ¥9319 d2uaimeT ‘(2-NO) 8xe aduaime]
sainsodx3 |enjuajod jo Auewwing — 3)iS dOI J9wio4 aioys Aeg

3¢-¢ ?lqel



VHB Vanasse Hangen Brustlin, Inc.

Table 3-1
Fish and Wildlife Resources Impact Analysis Decision Key
Yes No
1. Is the site or area of concern a discharge or spill event? \
2. Is the site or area of concern a point source of contamination to the groundwater V
which will be prevented from discharging to surface water? Soil contamination is
not widespread, or if widespread, is confined under buildings and paved areas?
3. Is the site and all adjacent property a developed area with buildings, paved N
surfaces and little or no vegetation?
4. Does the site contain habitat of an endangered, threatened, or special concern N
species?
5. Has the contamination gone off-site? \
6. Is there any discharge or erosion of contamination or the potential for discharge v
or erosion of contamination?
7. Are the site contaminants PCBs, pesticides, or other persistent, bioaccumulable N
substances?
8. Does contamination exist at concentrations that could exceed SCGs or be toxic v
to aquatic life if discharged to surface water?
9. Does the site or any adjacent or downgradient property contain any of the
following resources?
a. any endangered, threatened, or special concern species or rare plants l
or their habitats
b. Any NYSDEC designated significant habitats or rare NYS ecological v
communities
c. Tidal or freshwater wetlands v
d. Streams, creeks, or river v
e. Pond, lake or lagoon v
f. Drainage ditch or channel v
g. Other surface water features V
h. Other marine or freshwater habitats )
i. Forest v
j-  Grassland or grassy field v
k. Parkland or woodland v
1. Shrubby area v
m. Urban wildlife habitat v
n. Other terrestrial habitat \
10. Is the lack of resources due to contamination v
11. Is the contamination a localized source which has not migrated from the source v
to impact any on-site or off-site resources?
12. Does the site have widespread soil contamination that is not confined under v
and around buildings or paved areas?
13. Does the contamination at the site or area of concern have the potential to v
migrate to, erode into or otherwise impact any on-site or off-site habitat of
endangered, threatened or special concern species or other fish and wildlife
resources?
14. Fish and wildlife resources impact analysis needed? \
\ctmiddat\06392\QRA \bay shore\January Submittal 2003\ Table 3-1 Page 1 of 1




Table 3-2

Vanasse Hangen Brustlin, Inc.

Plant Species Identified During Field Reconnaissance

Common Name

Scientific Name

Common Name

Scientific Name

Weeping willow Salix babylonica Chicory Cichorium intybus
Cottonwood Populus deltoides Orchard grass Dactylis glomerata
Crab apple Pyrus prunifolia Bristly foxtail Setaria faberii

Sugar maple Acer saccharum Asiatic dayflower Commelina communis
Tree-of-Heaven Ailanthus altissima Small white aster Aster vimineus
Staghorn sumac Rhus typhina Gray goldenrod Solidago nemoralis
Tartarian honeysuckle Lonicera tatarica Japanese knotweed Polygonella cuspidatum
Arbor vitea Thuja occidentalis Timothy grass Phleum pratense

Black locust
Choke cherry
Multi-flora rose
Red oak

Virginia creeper
Green briar
Dandelion
English Plantain
Crab grass
Queen Anne’s lace
Bladder campion
Spotted knapweed
Evening primrose
Green foxtail
Common mullein
Red maple
Sassafras

Holly

Poison ivy
Nutsedge
Hydrangea
Mulberry

White pine
Rhododendron
American Yew

Robinia pseudo-acacia
Prunus virginiana
Rosa multiflora
Quercus rubra
Parthenocissus quinquefolia
Smilax rotundifolia
Taraxacum officinale
Plantago lanceolata
Digitaria sanguinalis
Daucus carota

Silene cucubalus
Centaurea maculosa
Oenothera biennis
Setaria viridis
Verbascum thapsus
Acer rubrum
Sassafras albidum
llex opaca

Rhus radicans
Cyperus esculentus
Hydrangea quercifolia
Morus rubra

Pinus strobus
Rhododendron sp.
Taxus canadensis

Yellow wood sorrel
Butter-n-eggs

Red clover

Moth mullein

Bitter nightshade
Garlic mustard
Late goldenrod
Ragweed

Tall fescue
Common milkweed
White-sweet clover
Spreading dogbane
Pokeweed
Smartweed
Mugwort

Northern arrowwood
Sweet pepperbush
Dewberry

Black nightshade
Norway spruce
White oak

Lilac

Gray birch
Sycamore

Red pine

Oxalis europaea
Linaria vulgaris
Trifolium pratense
Verbascum blattaria
Solanum dulcamara
Allaria officinalis
Solidago gigantea
Ambrosia artemisiifolia
Festuca gigantea
Asclepias syriaca
Melilotus alba
Apocynum androsaemifolium
Phytolacca americana
Polygonum persicaria
Artemisia vulgaris
Viburnum recognitum
Clethra alnifolia
Rubus flagellaris
Solanum nigrum
Picea abies

Quercus alba

Syringa vulgaris
Betulia populifolia
Plantus occidentalis
Pinus resinosa
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Table 3-3

Vanasse Hangen Brustlin, Inc.

Fish Species That May Be Present in the Great South Bay

Common Name

Scientific Name

Sea lamprey
American eel
Alewife

American shad
Tidewater silverside
Atlantic sturgeon
Short-nose sturgeon
Striped bass
Bluefish

Winter flounder
Black sea bass
Atlantic silverside
Atlantic tomcod
Striped killifish
Bay anchovy
Mummichog
Atlantic menhaden
Scup
Windowpane
Blackfish
Weakfish

Summer flounder
Blueback herring

Petromyzo marinus
Anguilla rostrata

Alosa pseudoharengus
Alosa sapidissima
Menidia beryllina
Acipenser oxyrhynchus
Acipenser brevirostrum
Morone saxatilis
Pomatomus saltatrix
Pleuronectes americanus
Centropristis striata
Menidia menidia
Micogadus tomcod
Fundulus majalis
Anchoa mitchilli
Fundulus hereroclitus
Brevoortia tyrannus
Stenotomus chrysops
Scophthalmus aquosus
Tautaoga onitis
Cynoscion regalis
Paralichthys dentatus
Alosa aestivalis

Source: USFWS, 1997.
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Table 3-4

Vanasse Hangen Brustlin, Inc.

Herptile Species That May Be Present Based on Cover Types

Common Name

Scientific Name

Habitat Requirements

Eastern spadefoot
Fowler's toad

Northern spring peeper
Gray treefrog

Marbled salamander
Spotted salamander

Red-spotted newt

Redback salamander

Northern two-lined salamander
Common snapping turtle
Eastern painted turtle

Spotted turtle

Eastern box turtle
Red-eared slider
Northern water snake

Northern brown snake
Northern ringneck snake

Northern black racer
Eastern worm snake

Eastern ribbon snake
Eastern garter snake
Eastern hognose snake

Eastern milk snake

Scaphiopus holbrookii
Bufo woodhousii

Hyla crucifer

Hyla veriscolor

Ambystoma opacum
Ambystoma maculatum

Notophthalmus viridescens

Plethodon cinerus
Euryce bislineata
Chelydra serpentina
Chrysemys picta
Clemmys guttata

Terrapene carolina
Pseudemys scripta
Nerodia sipedon

Storeria dekayi
Diadophis punctatus

Coluber constrictor
Carpophis amoenus

Thamnophis sauritus
Thamnophis srtalis
Heterodon platyrhinos

Lampropeltis triangulum

Sandy soils with temporary pools for breeding.
Prefers areas with sandy soil- shorelines, river valleys.
Second growth woodlots.

Forested regions with small trees, shrubs and bushes near or
in shallow water. Will breed in roadside ditches.

Sandy and gravelly areas of mixed deciduous woodlands,
especially oak-maple and oak-hickory.

Found in moist woods, streambanks, beneath stones, logs and
boards.

Adults found in water with abundant submerged vegetation
including lakes marshes, ditches, backwaters. Terrestrial
juveniles live in moist areas on land.

Entirely terrestrial. Mixed deciduous or coniferous woods,
inhabiting interiors of decaying logs and stumps.

Along brooks and streams. Found under objects at water's
edge in moist soil.

Bottom dweller in any permanent body of fresh o brackish
water.

Quiet, shallow ponds and marshes. Sometimes in brackish
tidal waters and salt marshes.

Small shallow bodies of water including roadside ditches and
brackish tidal creeks.

Typically found in well-drained forest bottomlands.

Ponds, shallow areas of lakes, creeks and drainage ditches.
Inhabits salt or fresh water. Common around spillways and
bridges.

Ubiquitous.

Secretive. Found hiding in stony woodland pastures, rocks,
stone walls, junk piles, logs, debris, stumps and logs.

Moist or dry areas, forests and wooded areas, fields,
roadsides, near old buildings.

Dry to moist forests, often near streams, in the loose soil of
gardens or weedy pastures. Sandy areas are favored.

Semiaquatic, inhabiting stream edges and ditches.
Ubiquitous.

Where sandy soils predominate, such as beaches, open fields,
dry open woods.

Various habitats, usually with brushy or woody cover.

Source: DeGraaf and Rudis, 1983; Conat and Collins, 1975
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VHB

Table 3-5

Vanasse Hangen Brustlin, Inc.

Bird Species That May Be Present Based on Cover Types

Common Name Scientific Name Habitat Requirements NorM

Common loon Gavia immer Winters in coastal bays and inlets. M

Great blue heron Ardea herodias Shallow shores, coastal areas. N

Green-backed heron Butorides striatus Makes use of nearly all fresh and salt N
water habitats.

Black-crowned night Nycticorax nycticorax Occupies fresh, brackish and salt water N

heron areas.

Bufflehead Bucephala albeola Winters in tidal creeks, coastal brackish M
areas.

Canada goose’ Branta canadensis Coastal salt marshes. N

Green-winged teal Anas crecca Winters in tidal creeks, coastal brackish M
marshes, estuaries.

Black duck Anas rubripes Fresh, salt and brackish marshes and N
meadows.

Mallard duck’ Anas platyrynchos Prefers areas with water less than 16 N
inches deep.

Northern pintail Anas acuta Winters in brackish and salt water M
marshes.

Blue-winged teal Anas discors Winters in shallow coastal brackishand M
salt water marshes.

Northern shoveler Anas clypeata Winters in coastal bays and marshes, M
tidal flats.

Gadwall Anas stepera Winters in coastal bays and marshes. N

American wigeon Anas amercana Winters in coastal marshes and bays. M

Common goldeneye Bucephaia clanguia Winters in brackish or salt water M
estuarine bays.

Hooded merganser Lophodytes cucullatus Brackish marshes and coastal brackish N
bays.

Red-breasted merganser ~ Mergus serrator Winters in mainly coastal water, bays, M
and inlets.

Brant Branta bernicla Winters mainly salt bays and estuaries. M -

Double-crested Phalacrocorax auritus Coastal areas. N

cormorant

Oldsquaw Clangula hyemalis Winters in coastal areas. M

Canvasback Aythya valisneria Winters in coastal areas. M

Lesser scaup Aythya affinis Winters in bays and estuaries. M

Greater scaup Aythya marila Winters in bays and estuaries. M

Ruddy duck Oxyura jamaicensis Winters in coastal areas, M

Herring gull’ Larus argentatus Coasts, bays, beaches N

Greater black-backed gull ~ Larus marinus Coastal waters, estuaries. N

Laughing gull Larus atricilla Salt marshes, beaches, coastal bays. N

Common tern Sterna hirundo Beaches, bays. N

Great egret Casmerodiuos albus Mud flats. N

Snowy egret Egretta thula Tidal flats. N

Glossy ibis Plegadis falcinellus Fresh, brackish, and salt water. Favors N

shallow pools bordered by shrubs.
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VHB

Vanasse Hangen Brustlin, Inc.

Table 3-5
Bird Species That May Be Present Based on Cover Types
Common Name Scientific Name Habitat Requirements NorM
Killdeer Charadrius vociferus Fields, roadsides lawns. N
Greater yellowlegs Tringa melanoleuca Winters in coastal mudflats. M
Lesser yellowlegs Tringa flavipes Winters in coastal mudflats. M
Spotted sandpiper Actitis macularia Seashores. N
Northern harrier Circus cyaneus Winters in coastal marshes. M
American kestrel Falco sparverius Open areas, forest edges, cities. N
American woodcock Scolopax minor Moist woodlands in early stages of N
succession.
King rail Rallus elegans Winters in coastal brackish water M
Virginia rail Rallus limicola Winters in mainly tidal marshes. M
Sora Porzana carolina Winters in tidal marshes. M
Rock dove Columbia livia Near human habitation. N
Mourning dove’ Zenaida macroura Suburbs, cities, open woodlands. N
Eastern screech owl Otus asio Shade trees in suburbs. N
Common nighthawk Chordeiles minor Cites, open areas. N
Chiney swift Chaetura pelagica Buildings, cities. N
Ruby-throated Archilochus colubris Shade trees in residential landscapes. N
hummingbird
Belted kingfisher’ Ceryle alcyon Near water containing fish. N
Downy woodpecker Picoides pubescens Shade trees in towns and suburbs. N
Hairy woodpecker Picoides villosus Open coniferous, deciduous and mixed N
woodlots
Northern flicker Colaptes auratus Suburbs, woodland edges. N
Eastern wood peewee Contopus virens Roadsides, parks. Closely associated N
with oaks.
Eastern phoebe Sayornis phoebe Suburban areas. N
Purple martin Progne subis Suburban areas near water. N
Blue jay’ Cyanocitta cristata Suburbs, cities, parks and gardens. N
American crow’ Corvus brachyrhynchos Edges of woodlots, coastal areas. N
Black-capped chickadee  Parus atricapilus Residential areas, woodlands. N
Tufted titmouse Parus bicolor Residential areas in shade trees. N
White-breasted nuthatch  Sitta carolinensis Shade trees in villages. N
House wren Troglodytes aedon Near human dwellings. N
American robin Turdus migratorius Shade trees in residential areas. N
Gray catbird Dumetella carolinensis Shrubbery around buildings. N
Mockingbird® Mimus polyglottos Fruit-bearing shrubs in cities and towns. N
Cedar waxing Bombycilla cedrorum Shade trees in residential areas. N
Red-winged blackbird Agelaius phoeniceus Swamps and marshes. N
Common grackle Quiscalus quiscula Suburbs. N
Northern oriole Icterus galbula Shade trees in residential areas. N
Purple finch Carpodacus purpureus Residential areas. N
House finch Carpodacus mexicanus Suburban and urban yards. N
American goldfinch Cardeulis tristis Suburban gardens, shade trees. N
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VHB

Table 3-5

Vanasse Hangen Brustlin, Inc.

Bird Species That May Be Present Based on Cover Types

Common Name Scientific Name Habitat Requirements NorM
Starling Sturnus vulgaris Cities, gardens, parks. N
Yellow-rumped warbler Dendroica coronata Winters along the coast. M
Yellow warbler Dendroica petechia Farmlands and roadsides. N
American redstart Mniotilta varia Shade trees near dwellings. N
Common yellowthroat Geothlypis trichas Fresh or salt water marshes. N
Northern cardinal Cardinalis cardinalis Suburban gardens. N
Rose-breasted grosbeak  Pheucticus ludovicianus Shade trees in suburban areas. N
House sparrow Passer domesticus Cities, parks. N
Chipping sparrow Spizella paserina Suburban residential areas. N
Field sparrow Spizella pusilla Briar thickets, old fields. N
Song sparrow Melospiza melodia Suburbs, cities. N
Sharp-tailed sparrow Ammospiza caudacutus Coastal marshes. N
Seaside sparrow Ammodramus maritimus Salt marshes. N
Brown-headed cowbird® Molothrus ater Open coniferous and deciduous N

woodlands.
Eastern towhee Pipilo erythrophthalmus Woodland edges. N
Brown thrasher Toxostoma rufum Woodland edges. Often in cities. N
Veery Catharus fuscescens Low moist deciduous woods. N
Blue-gray gnatcatcher Polioptila caerulea Open moist woodlands. N
Marsh wren Cistothorus palustris Fresh and brackish marshes. N
Carolina wren Thryothorus ludovicianus A variety of places from lowland stream

bank tangles to upland brushy slopes.
Barn swallow Hirundo rustica Man-made structures for nesting. N
Northern rough-winged Stelgidopteryx serripennis Nearly any open area with nest sites. N
swallow
Tree swallow Tachycineta bicolor Farmlands, river bottomlands. N
Fish crow Corvus ossifragus Low coastal areas. N
Red-eyed vireo Vireo olivaceus Open deciduous and second-growth N

woodlands.
White-eyed vireo Vireo griseus Dense shrubby lowfands. N
Eastern kingbird Tyrannus tyrannus Shrubby borders, forest edges. N
Great-crested flycatcher ~ Myiarchus crinitus Forest edges. N
Willow flycatcher Empidonax traillii Open, newly clear cut areas. N
Acadian flycatcher Empidonax virescens Deciduous woodlands. N
Black-billed cuckoo Coccyzus erythropthalmis Shrubby hedgerows. N
Northern bobwhite Colinus virginianus Open fields of grass. N
Ring-necked pheasant Phasianus colchicus Meadows with abundant weedy growth. N
Source: DeGraaf and Rudis, 1983; USFWS, 1997; NYSDEC, 2000.
*Species observed during field reconnaissance.
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VIIB Vanasse Hangen Brustlin, Inc.

Table 3-6

Mammals That May Be Present Based on Cover Types

Common Name Scientific Name Habitat Requirements

Virginia opossum Didlphis virginiana Near human habitation.

Least shrew Cryptosis parva Salt marshes, woodland edges.

Northern shot-tailed shrew Blarina brevicauda Both timbered and fairly open habitats

Eastern moles Scalopus aquaticus Lawns, sandy soils.

Star-nosed moles Condylura cristata Prefers low wet ground.

Little brown myotis Myotis lucifugus Dark warm sites for materinity colonies.

Big brown bat Eptesicus fuscus Buildings, bridges, tunnels.

Eastern cottontail® Sylvilagus floridanus Suburban areas with adequate food and cover.

Eastern chipmunk Tamias striatus Tree or shrub cover with elevated perches.

Woodchuck Marmota monax Edges of woodlands, open cultivated land,
meadows, open brushy hillsides.

Gray squirrel Sciurus carolinensis Suburban parks, shade trees especially oaks.

Deer mouse Peromyscus maniculatus Near out-buildings in shrubs.

White-footed mouse Peromyscus leucopus Edges of woodlands.

Meadow vole Microtus pennsylvanicus Freshwater and salt water marshes.

Norway rat Rattus norevegicus Buildings, dumps, cities.

House mouse Mus musculus Buildings.

Red fox Vulpes vulpes Found in a variety of habitats. A mixture of
forest and open areas is preferred.

White-tailed deer® Odocoileus virginianus Forest edges, swamp borders, areas
interspersed with fields and woodlands.

Raccoon Procyon lotor Found in wetlands near human habitation.

Striped skunk Mephitis mephitis Suburban areas.

Source: DeGraaf and Rudis, 1983
“Species observed during field reconnaissance.
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Table 3-7

Summary of Chemicals of Potential Ecological Concern

Surface Soil Surface Water Sediment
Iparameter On- | Off- | 0-Co-Nee | Lawrence | Lawrence| Watchogue | 0-Co-Nee | Lawrence | Lawrence Watchogue
Site | Site | Pond Lake Creek Creek/ Pond Lake Creek Creek/
Crum's Brook Crum's Brook
olatl .
Benzene ND ND X ND ND
Ethylbenzene ND ND X X ND
Toluene ND ND X ND ND
Xylene, total ND ND X X X
MTBE ND NA X NA X
2-Methylnaphthalene X X ND ND X ND ND ND X
4-Methylphenol X ND ND ND ND ND ND NA NA
Acenaphthene X X ND ND X X ND X X
Acenaphthylene X X ND ND X X ND X X
Anthracene X X ND ND ND ND X X X
Benzo(a)anthracene X X ND ND ND ND X X X
Benzo(a)pyrene X X ND ND ND ND X X X
Benzo(b)fluoranthene X X ND ND ND ND X X X
Benzo(g,h,i)perylene X X ND ND ND ND ND X X
|Benzo(k)fluoranthene X X ND ND ND ND X X X
bis(2-Ethylhexyl)phthalate ND X ND ND ND ND NA NA NA
Butylbenzylphthalate ND X ND ND ND ND NA NA NA
Carbazole X X ND ND ND ND NA NA NA
Chrysene X X ND ND ND ND X X X
Dibenzo(a,h)anthracene X X ND ND ND ND ND X ND
|pibenzofuran X X ND ND ND
|Dimethyiphthalate X ND ND ND ND
[Fluoranthene X X ND ND ND
|Fiuorene X X ND ND X
Indeno(1,2,3-cd)pyrene X X ND ND ND
Naphthalene X X ND ND X
Phenanthrene X X ND ND X
Pyrene X X L ND ND ND
Inorganc _ /
Aluminum X X NA NA NA
Antimony X ND NA NA NA
Arsenic X X X ND ND
Barium X X X X X
Beryllium X X NA NA NA
Cadmium X X ND ND ND
Chromium X X X ND ND
Cobalt X X NA NA NA
Copper X X NA NA NA
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Table 3-7
Summary of Chemicals of Potential Ecological Concern

Surface Soil Surface Water Sediment

On- | Off- | 0-Co-Nee | Lawrence | Lawrence| Watchogue | 0-Co-Nee | Lawrence Lawrence Watchogue

Site | Site [ Pond Lake Creek Creek/ Pond Lake Creek Creek/
Crum's Brook Crum's Brook

Parameter

Cyanide, total X X X X X NA X X X X
Lead X X X X ND X X X X X
Manganese X X NA NA NA NA NA NA NA NA
IMercury X X ND ND ND ND ND ND X X
Nickel X X NA NA NA NA NA NA NA NA
Selenium X X ND X X ND X X ND X
Silver X X ND ND ND X ND ND ND X
Thallium X ND NA NA NA NA NA NA NA NA
Vanadium X X NA NA NA NA NA NA NA NA
Zinc X X NA NA NA NA NA NA NA NA
4,4-DDD X NA NA NA NA NA NA NA
4,4-DDT X X NA NA NA NA NA NA NA NA
Aldrin X ND NA NA NA NA NA NA NA NA
alpha-BHC X ND NA NA NA NA NA NA NA NA
beta-BHC X ND NA NA NA NA NA NA NA NA
Dieldrin X X NA NA NA NA NA NA NA NA
Endosulfan Il X ND NA NA NA NA NA NA NA NA
Endosulfan sulfate X ND NA NA NA NA NA NA NA NA
Endrin X ND NA NA NA NA NA NA NA NA
Endrin aldehyde X ND NA NA NA NA NA NA NA NA
Endrin ketone X ND NA NA NA NA NA NA NA NA
gamma-BHC (Lindane) X ND NA NA NA NA NA NA NA NA
amma-Chlordane ND X NA NA NA NA NA NA NA NA
Heptachlor X ND NA NA NA NA NA NA NA NA
Heptachlor epoxide X ND NA NA NA NA NA NA NA NA
Methoxychlor X ND NA NA NA NA NA NA NA NA
[aroctor-1260 X ND NA NA NA NA NA NA NA NA
Notes:
X = Selected as Chemical of Potential Ecological Concemn
ND = Chemical not detected in that environmental medium
NA = Chemical not analyzed in that environmental medium
Page 2 of 2
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Table 3-8
Comparison of Bay Shore/Brightwaters Surface Soil Data to Toxicological Benchmark Values

Toxicological Benchmark On-Site Surface Soil * Watchogue Creek/Crum's Brook Surface Soil
: Range of Range of
Earth Terrestrial Meadow | Frequency of Detected Frequency of Detected
Parameter Worms Plants Vole Detection Concentrations Detection Concentrations

G

o1t | 252 000122 532 0001004

Ethylbenzene 2003 23/62 0.001-200 8/32 0.001-0.026
Toluene 200 208 21/62 0.001-150 7132 0.001-0.81
Xylene, total 16.793 24/62 0.002-500 10/32 0.002-0.46
e Organi ‘
2-Methylnaphthalene 18 50/65 0.05-300 11/32 0.14-420
4-Methylphenol ! 74 1/5 0.41-0.41 0/4 ND
Acenaphthene 1395 22/64 0.045-140 10/32 0.094-840
Acenaphthylene 1395 53/64 0.044-160 13/32 0.11-230
Anthracene 20 7971 52/64 0.061-96 16/32 0.047-840
Benzo(a)anthracene 8 58/65 0.01-92 21/32 0.07-450
Benzo(a)pyrene 8 57/65 0.074-99 21/32 0.067-240
Benzo(b)fluoranthene 996 59/65 0.044-66 24/32 0.046-170
Benzo(g,h,i)perylene 598 52/65 0.047-28 17/32 0.088-65
Benzo(k)fluoranthene 996 52/65 0.059-23 20/32 0.046-54
bis(2-Ethylhexyl)phthalate 146 0/5 ND 1/4 3
Butylbenzylphthalate : 2342 0/5 ND 1/4 0.88
Carbazole 88 3/5 0.28-0.83 1/4 1
Chrysene 8 60/65 0.048-100 26/32 0.081-540
JDibenzo(a,h)anthracene 8 39/65 0.043-8 12/32 0.037-26
[Dibenzofuran 8 29/64 0.0049-8.7 11/32 0.066-48
Dimethylphthalate 200 11049 1/5 0.76-0.76 0/4 ND
Fluoranthene 996 59/65 0.04-130 27/32 0.039-730
|Fluorene 30 996 46/64 0.046-120 10/32 0.057-600
|Indeno(1 2,3-cd)pyrene 996 51/65 0.057-21 19/32 0.044-61
INaphthaIene 1473 50/65 0.048-1100 13/32 0.003-590
|Phenanthrene 20 59/65 0.044-280 23/32 0.046-2400

Pyrene

0.047-220 26/32 0.041-1200

33 45107690

Aluminum 3230-5430

Antimony 5 1 3/5 0.22-0.92 0/4 ND
Arsenic 60 10 1.008 52/57 0.82-31.3 27/29 0.33-19.5
Barium 500 79.6 55/57 6-846 29/29 7.9-219
Beryllium 10 9.75 3/5 0.19-0.3 1/3 0.17
Cadmium 20 4 14255 54/55 0.047-12.3 25/28 0.081-4.5
Chromium 0.4 1 40449 53/57 2.6-36.7 29/29 0.96-75.9
Cobalt 20 88 3/5 1.8-3.6 3/3 1.7-7.3
Copper 50 100 224.8 3/5 29.6-48.6 3/3 7.4-113
Cyanide, total 945.2 50/57 0.071-81.7 13/29 0.11-1.4
Lead 500 50 118.23 55/57 3.1-2780 29/29 4.1-2200
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Table 3-8

Comparison of Bay Shore/Brightwaters Surface Soil Data to Toxicological Benchmark Values

Toxicological Benchmark

On-Site Surface Soil *

Watchogue Creek/Crum's Brook Surface Soil

Earth
Worms

Terrestrial
Plants

Vole

Meadow

Frequency of
Detection

35

Range of
Detected

Concentrations

73-108

Range of
Frequency of Detected

3/3

Detection

Concentrations

[Mercury 0.1 0.3 19.21 42/57 0.027-19.6 26/29 0.018-2.6
Nickel 200 30 591.15 3/5 5.6-9 3/3 4.4-29.6
Selenium 70 1 2.956 . 47/57 0.55-27.9 19/29 0.34-3.6
Silver 2 15 36/57 0.24-10 26/29 0.23-2.8
Thallium 1 0.111 2/5 0.45-0.62 0/3 ND
Vanadium 2 2.881 3/5 11.5-15.5 3/3 9.6-44.7
Zinc 200 50 2364.6 3/5 123-169 3/3 36.5-641
Pesticides/PCBs (mg/kg) .

4,4-DDD 11.82 3/3 0.033-0.29 23 0.038-0.1
4,4'-DDT 11.82 3/3 0.049-0.3 3/3 0.037-0.23
Aldrin 2.956 3/3 0.0038-0.032 0/3 ND
Jalpha-BHC 23.65 213 0.0028-0.028 0/3 ND
Ib?ta-BHC 5.91 1/3 0.0024 0/3 ND
Dieldrin 0.296 2/3 0.004-0.018 13 0.016
lEndosuh‘an I 2.22 33 0.054-0.2 0/3 ND
Endosulfan sulfate 2 2/3 0.0068-0.078 0/3 ND
Endrin 0.736 3/3 0.024-0.146 0/3 ND
JEndrin aldehyde 0.904 1/3 0.043 0/3 ND
|Endrin ketone 0.904 1/3 0.072 0/3 ND
gamma-BHC (Lindane) 118.23 1/3 0.07 0/3 ND
gamma-Chlordane 36.8 0/3 ND 1/3 0.12
Heptachlor 1.921 3/3 0.0019-0.051 0/3 ND
Heptachlor epoxide 0.009 1/3 0.0066 0/3 ND
Methoxychlor 59.1 1/3 0.18 0/3 ND
|Aroc|or-1260 40 31 15/28 0.05-43 0/3 ND
Notes:

* - Surface soil includes soils collected to a depth of 4 feet below ground surface.

Bolded values are derived benchmarks (see Table 3-10).
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Table 3-9
Parameters for Calculation of Toxicological Benchmarks

Organism Body Weight Food Intake Food Factor
(ka) (kg/day) ,
Mouse 0.03 0.0055 0.18
Rat 0.35 0.028 0.08
Dog 127 0.301 0.024
Rabbit 338 0.135 0.034
Meadow vole 0.044 0.005 0.114
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Table 3-10

Derivation of Toxicological Benchmarks for Meadow Vole

Toxicological
NOAEL for Benchmark for
Test NOAEL, Reference for Meadow Vole Meadow Vole
Chemical Organism Endpoint (mg/kg/day)  Test Species (mg/kg/day) (mg/kg)
Ethylbenzene Rat NOAEL 136 IRIS 228.4 2003
2-Methylnaphthalene Rat LD50 (1630 mg/kg) 1.20 NTP 2.0 18
4-Methylphenol Rat NOAEL 5.00 ~ HEAST 8.4 T4
Acenaphthylene® Mouse NOAEL 175 HEAST 159.0 1395
Acenaphthene Mouse NOAEL 175 IRIS 159.0 1395
Anthracene Mouse NOAEL 1000 IRIS 908.7 7971
Benzo(a)anthracene® Mouse NOAEL 1 ORNL 0.9 8
Benzo(b)fluoranthene® Mouse NOAEL 125 IRIS 113.6 996
Benzo(g,h,i)perylene‘1 Mouse NOAEL 75 IRIS 68.2 598
Benzo(k)fluoranthene® Mouse NOAEL 125 IRIS 113.6 996
Butylbenzylphthalate Rat NOAEL 159 IRIS 267.0 2342
Carbazole Rat LDLo (500 mg/kg) 6.00 NTP 104 88
Chrysene® Mouse NOAEL 1 ORNL 09 8
Dibenzo(a,h)anthracene® Mouse NOAEL 1 ORNL 0.9 8
Dibenzofuran® Mouse NOAEL 1 ORNL 0.9 8
Dimethylphthalate® Rat NOAEL 750 IRIS 1259.5 11049
Fluoranthene Mouse NOAEL 125 IRIS 113.6 996
Fluorene Mouse NOAEL 125 IRIS 113.6 996
Indeno(1,2,3-cd)pyrene” Mouse NOAEL 125 IRIS 113.6 996
Naphthalene Rat NOAEL 100 IRIS 167.9 1473
Phenanthrene Mouse LD50 (700 mg/kg) 26 NTP 232
Pyrene Mouse NOAEL 75 IRIS 68.2 598
Cobalt Rat LDLo (750 mg/kg) 6.00 NTP 10.1 88
Silver® Rat NOAEL 1 ORNL 1.7 15
Endosulfan sulfate’ Rat NOAEL 0.15 ORNL 0.3 2.210
Endrin aldehyde” Dog NOAEL 0.025 IRIS 0.103 0.904
Endrin ketone” Dog NOAEL 0.025 IRIS 0.103 0.904
Heptachlor epoxide Dog LEL (0.0125 mg/kg/day) 0.00025 IRIS 0.001 0.009
Aroclor 1260 Rat LD50 (1315 mg/kg 2.10 NTP 3.5 31

To convert mg diet’kg body weight, divide the diet component by the food factor times the uncertainty factor

Sources:
IRIS: USEPA, 2000:
HEAST: USEPA, 1997.

NTP: National Toxicology Program's Chemical Health and Safety Data Website: http:/ntp-server.niehs.nih.gov/Main_Pages/Chem-HS.html
ORNL: Oak Ridge National Laboratory, Sample et al. 1996.

a Value for acenaphthene used
b Value for fluoranthene used

¢ Value for benzo(a)pyrene used

d Value for pyrene used

e Value for cadmium used
f Value for endosulfan used

g Value for diethylphthalate used

h Value for endrin used
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Table 3-12
Comparison of Bay Shore/Brightwaters Salt Water Surface Water Data to Toxicological Benchmark Values

Parameter Toxicological Benchmark Lawrence Creek
Surface Water Pore Water
Frequency Range of Frequency Range of
of | Detected of Detected
NYSDEC OSWER Region IV Detection Concentration Detection Concentration
Volatle Organic Co
Benzene 0.19 0.046 0.109 115 306 0.001-0.016
Ethylbenzene 0.0045 0.29: 0.0043 1/15 2/6 0.008-0.039
Toluene 0.092 0.13 0.037 0/15 2/6 ‘ 0.002-0.15
Xylene (total) 0.019 0.0018 0/15 3/6 ‘ 0.005-0.03
MTBE 11/12 4/6 0.004-0
1/15 0.008-0.008 2/6 0.07-0.51
Acenaphthene 0.06 0.023 0.0097 2/15 0.001-0.002 1/6 0.065-0.065
Acenaphthylene 2/15 0.002-0.007 3/6 0.004-0.23
Fluorene 0.0025 0.0039 1/15 , 0.001-0.001 1/6 0.046-0.046
Naphthalene 0.016 0.024 0.0235 3/15 0.001-0.046 2/6 2.1-2.7
Phenanthrene 0.0015 0.0063 1/15 0.002-0.002 2/6 0.001-0.044
inorganii: o - |
Cyanide, total 0.001 33 ~0.0012-0.0031 NA
Barium 0.0039 3/3 0.0091-0.0128 NA
Selenium 0.005 0.071 1/3 0.0042 NA

ctmiddat/06392/QRA/Bay Shore/January Submittal 2003\Tables 3-11and 3-12\Table 3-12 - Salt Water Benchma Page 1 of 1
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