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EXECUTIVE SUMMARY

Chevron operated a research center, called the Texaco Research Center Beacon (TRCB), in
the Town of Fishkill, Dutchess County, New York from 1931 until its closure in 2003. This
document presents Part One of a Fish and Wildlife Resources Impact Analysis (FWRIA) for the
TRCB site prepared according to guidelines by the New York State Department of
Environmental Conservation (NYSDEC). The FWRIA is a two-part process intended to identify
actual or potential impacts to fish and wildlife from constituents of potential ecological concern
(COPECs). Part One of the FWRIA is a Resource Characterization which identifies and
describes fish and wildlife resources within the Site and its vicinity, defines contaminant
migration pathways and any fish and wildlife exposure pathways, identifies applicable COPECs,
and draws conclusions regarding actual or potential adverse impacts based upon the resources
and pathways identified. Part Two of the FWRIA is the subsequent definition and evaluation of
potential impacts which is conducted following review of Part One findings, if deemed necessary
by NYSDEC.

The TRCB site is located on approximately 153 acres of land and is comprised of nine
operable units (OUs), the largest of which are the Main Facility (OU-1A) and the Church
Property Parcel (OU-1B), both located north of Fishkill Creek, and the former Washington
Avenue Tank Farm (WATF; OU-1C) and the Back 93 Acres (OU-1E) located south of the
Creek. The Back 93 Acres (OU-1E) parcel comprises the majority of the area south of the creek.

The nine OUs within the TRCB facility were evaluated in terms of analytical data
availability, identification of COPECs based on screening values, and potential impacts on fish
and wildlife resources. A summary evaluation by individual OU is presented below. The
screening of COPECs was based primarily on the following guidance:

e Surface soil: 6 NYCRR Part 375 Soil Cleanup Objectives for Protection of Ecological
Resources

e Surface water quality: 6 NYCRR Part 703: Surface Water and Groundwater Quality
and Groundwater Effluent Limitations (Class C)

e Sediment: NYSDEC June 2014 Screening and Assessment of Contaminated Sediment,
Class A sediments

Main Facility (OU-1A)

The Main Facility consists of 33 acres of land that includes all of the developed areas
located north of Fishkill Creek which was used as a laboratory complex. In 2011 and 2012,
Chevron conducted a building removal project that resulted in the demolition to the basement or
slab level of the vast majority of buildings on-site. Extensive surface soil data have been
collected from the OU-1A parcel during previous site assessment and RCRA Facility
Investigations.

Given that Parcel OU-1A was historically a fully developed industrial/commercial facility
with very limited grass/green space habitat, it is not expected that wildlife receptors are present
on site other than those species associated with urban environments with limited landscaped/
open areas and therefore are not at risk of adverse effects from potential direct or dietary
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exposure to surface soil. Consequently, risk to wildlife at OU-1A should not be evaluated
further as there is no potential exposure to surface soil. No wetlands or other surface water
features were identified within the Main Facility. Aquatic habitats, while not present on site,
may be connected by groundwater discharge from the OU-1A parcel into Fishkill Creek
(OU-1F). Impacts to Fishkill Creek were evaluated separately.

Former Church Property (OU-1B)

The former Church Property is a 15 acre undeveloped parcel located to the northwest of the
Main Facility. Parcel OU-1B was not used as an area of active operations or disposal during the
TRCB operations. Mature upland hardwood forest was identified as the predominant plant
community throughout the parcel OU-1B. No wetlands or surface water features are present
within OU-1B.

Surface soil samples have been collected from 17 locations on the Church Parcel. Based on
detected concentrations in surface soil, wildlife receptors may be at risk for adverse effects from
direct or dietary exposure to a number of metals and pesticides. Surface soil data are not
currently available for characterization of potential impacts on ecological resources in the central
portion of the site. Additional sample collection to further characterize surface soil at parcel OU-
1B will be conducted as specified in a separate sampling work plan currently under development.
Further evaluation of potential ecological risk will be performed for Parcel OU-1B.

Former Washington Avenue Tank Farm (OU-1C)

The approximately 5-acre parcel OU-1C was formerly the site of over 30 above-ground
storage tanks and associated facilities that were removed in the fall of 2003 and winter of 2004.
Vegetation on the WATF is sparse with mostly low grasses and woody stem weeds due to
routine maintenance. No wetlands or other surface water features were identified within the
WATF parcel. Surface soil data are not currently available for characterization of surface soil
conditions.

Impacts on terrestrial habitats were not evaluated due to the lack of analytical data.
However, impacts on wildlife are believed to be limited due to the lack of habitat (urban,
maintained type of environment). No wetlands or other surface water features are present.
Aquatic habitats and biota, while not present on site, may be affected by groundwater discharge
from the OU-1C parcel into Fishkill Creek. Impacts to Fishkill Creek (OU-1F) were evaluated
separately. Further evaluation of ecological risk from exposure to surface soil in OU-1C is not
anticipated due to the lack of suitable habitat.

Residential Property Parcels (OU-1D and OU-3)

The two residential property parcels OU-1D (approximately 2.1 acres) and OU-3
(approximately 0.67 acre) are located in undeveloped land not used as part of the former TRCB
operations. No structures currently exist within the parcels. Most of the land is currently
undisturbed and bordered by residential parcels and a road. No wetlands or surface water
features are present.

Surface soil data are not currently available for characterization of potential impacts on
ecological resources. It is not anticipated that wildlife impacts are occurring on OU-1D and
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OU-3 because these parcels are residential lots adjacent to the road with limited habitat. An
evaluation of ecological risk on the two residential parcels is not anticipated due to the lack of
habitat.

Back 93 Acres Parcel (OU-1E)

The Back 93 Acres Parcel was partially developed for placement of outdoor recreational
facilities and waste disposal areas associated with the TRCB operation. Contaminant sources
associated with waste disposal were removed in various NYSDEC-approved soil remedial
actions conducted from the mid 1980s until 2006 in accordance with NYSDEC requirements.
Most of the parcel’s vegetative cover can be classified as upper hardwood forest, with intermixed
open fields and areas of grass/green space (former recreational areas). Small springs and
wetlands are located along the parcel’s eastern boundary.

Surface soil samples have been collected from 28 locations throughout the central and
eastern sections of the parcel where TRCB disposal operations were formerly conducted. No
surface soil sampling has been conducted in the remaining sections of OU-1E where contaminant
sources are not known to be present. Surface water data for springs/wetlands areas are not
available. Surface soil data screening indicated that no inorganic substances or organic
compounds exceeded screening values with a single exception (minor exceedance of
benzo(a)pyrene at one location). Surface soil data are not currently available for characterization
of potential impacts on ecological resources in the remainder of the site. Sample collection to
further characterize surface soil at parcel OU-1E will be evaluated in a comprehensive sampling
work plan currently under development.

No impacts on fish and wildlife resources are anticipated for Parcel OU-1E based on results
of surface soil screening. Historic contaminant sources associated with the TRCB operation
have been removed in various approved soil remedial actions. No other contaminant sources are
known to exist within Parcel OU-1E. However, additional sampling will be conducted to
address ecological receptors in the Back 93 Acres Parcel away from previous disposal areas.

Road Parcel (OU-2)

The approximately 0.233 acre parcel is maintained by the Town of Fishkill as a major
thoroughfare. The parcel contains the road and adjacent grass shoulder areas. Collection of
surface soil samples is not anticipated because Parcel OU-2 is a public road where TRCB
operations were not conducted. An evaluation of ecological risk in the Road Parcel is not
anticipated due to the lack of suitable habitat.

Dam and Associated Hydropower Facilities Parcel (OU-4)

The parcel, approximately 4.96 acres, includes the hydroelectric buildings and the dam.
Most of the west and central sections of the parcel south of Fishkill Creek contain upland
hardwood forest adjacent to Fishkill Creek while the east section has sparse vegetation (mostly
low grasses and woody stem weeds). The side of the parcel north of Fishkill Creek is adjacent to
the Main Facility and contains no wildlife habitat. No wetlands or other surface water features
were identified within Parcel OU-4. Wildlife exposure would be limited to the southern side of
OU-4 only. Surface soil samples were collected from 21 locations during previous site
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assessments. A need for additional sample collection has not been identified for surface soil
characterization at the OU-4 Parcel.

Surface soil screening on the southern side of OU-4 indicated that receptors may be at risk
for adverse effects from direct or dietary exposure to metals in surface soil (i.e., chromium,
copper, lead, mercury, and zinc). There is no potential risk to wildlife on the northern side of the
creek that contains the building areas without natural habitats. Further evaluation of ecological
risk associated with metals exceedances will be addressed in the Alternatives Assessment and
Remedial Action Work Plan for this parcel.

No wetlands or surface water features are present. Aquatic habitats, while not present on
site, may be affected by groundwater discharge into Fishkill Creek from the OU-4 parcel.
Impacts to Fishkill Creek were evaluated separately.

Fishkill Creek Parcel (OU-1F)

Fishkill Creek originates approximately fifteen miles east of Beacon and traverses the area
from east to west. The creek segment along the TRCB facility (OU-1F parcel) was used as a
hydropower source for the site in the past. A dam is located on the site within OU-4. No
additional TRCB activities were conducted in or within the Fishkill Creek. Most of the Fishkill
Creek watershed is located upstream of TRCB. Consequently, both surface water and sediment
in the creek are expected to reflect conditions associated with multiple point and non-point
contaminant sources unrelated to TRCB operations. Within the TRCB site, soil and groundwater
from three parcels adjacent to the creek are potential contaminant sources: Main Facility
(OU-1A), WATF (OU-1C), and Dam and Associated Hydropower Facilities parcel (OU-4)

A sediment and surface water sampling event was conducted from August 11" through
September 11" 2014 to provide a comprehensive characterization of the Fishkill Creek segment
located along the TRCB. Upstream conditions were also evaluated. The scope of work for the
sampling program included collection of 11 surface water samples and 43 sediment locations
along 11 transects located within Fishkill Creek (Attachment 5).

No organic compounds were found at detectable concentrations in surface water samples.
Metals were detected at concentrations that were either below water quality standards or
upstream concentrations. Based on these findings, there is no indication of potential adverse
effects of former TRBC operations on the surface water quality of Fishkill Creek. In addition,
based on these findings, there is no indication that groundwater originating from the TRCB has
adversely affected surface water quality in the Fishkill Creek segment.

The analysis of sediment samples indicated that organic substances, in general, were not a
potential concern for exposure of sediment-associated organisms. Both VOCs and PCBs were
found at concentrations below sediment guidance values (SGVs) and/or detection limits, while
total PAHs were below the Class A SGV of 4,000 ug/kg in all but one sample collected
downstream of the dam. In contrast, eight metals exceeded Class A SGVs at one or more
locations (arsenic, chromium, copper, lead, mercury, nickel, silver, zinc). In several instances,
however, those exceedances were below upstream concentrations. A subsequent screening
taking into account the bioavailability of divalent metals based on the content of acid volatile
sulfides (AVS) indicated that potential adverse effects of Fishkill Creek sediment may be
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associated with only a limited number of samples with elevated concentrations of arsenic,
chromium or mercury. Overall, the exceedances of upstream background concentrations and
sediment screening values were low to moderate, limited to a few, disconnected locations, and,
for metals, most detected concentrations did not appear to be bioavailable for exposure to benthic
organisms. Therefore, Fishkill Creek benthic organisms are not expected to be impacted at a
population level from exposure to either metals or organic substances.
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SECTION 1

BACKGROUND INFORMATION

1.1 INTRODUCTION

Chevron (Chevron, also historically known as Texaco and ChevronTexaco) operated a
research center, called the Texaco Research Center Beacon (TRCB), in the Hamlet of Glenham,
Town of Fishkill (population 21,000), Dutchess County, New York (Figure 1.1) from 1931 until
its closure in 2003. Glenham is a small residential community with churches, businesses and a
fire hall in the vicinity of the Site.

This document presents a Fish and Wildlife Resources Impact Analysis (FWRIA) for the
TRCB site according to guidelines by the New York State Department of Environmental
Conservation (NYSDEC 1994; 2010). The FWRIA is a two-part process intended to identify
actual or potential impacts to fish and wildlife from contaminants of potential ecological concern
(COPECs). Part One of the FWRIA is a Resource Characterization which identifies and
describes fish and wildlife resources within the Site and its vicinity, defines contaminant
migration pathways and any fish and wildlife exposure pathways, identifies applicable COPECs,
and draws conclusions regarding actual or potential adverse impacts based upon the resources
and pathways identified. Part Two of the FWRIA is the subsequent definition and evaluation of
potential impacts that is conducted following review of Part One findings, if deemed necessary
by NYSDEC.

Part One of the FWRIA is a resource characterization process that consists of the following
five steps:
e |dentification of fish and wildlife resources within the site and its vicinity;
e Description of resources on the site and within one-quarter mile of the site;

e Identification of contaminant migration pathways and fish and wildlife exposure
pathways; and

e COPEC Identification
e Assessment of potential adverse impacts to fish and wildlife resources.

The first two steps of the resource characterization (identification and description of
resources) are presented in this document on a facility-wide basis in Section 2. Subsequent
FWRIA steps are addressed individually by Operable Unit (OU) in Section 3.

1.2 SITE CHARACTERISTICS

The TRCB site is located on approximately 153 acres of land and is comprised of four main
areas: the Main Facility (OU-1A) and the Church Property Parcel (OU-1B), both located north of
Fishkill Creek, and the former Washington Avenue Tank Farm (WATF; OU-1C) and the Back
93 Acres (OU-1E) located south of the Creek. The Back 93 Acres (OU-1E) parcel comprises the
majority of the area south of the creek (Figure 1.2).

PARSONS
P:\Chevron Beacon\2015\448878 Q HHEA\Reports\FWRIA 4-21-15.docx

April 22, 2015
1-1



Fish and Wildlife Resource Characterization and Impact Analysis
Chevron, Beacon, New York

The Main Facility (OU-1A) is bounded to the south by Fishkill Creek, to the north by Old
Glenham Road, to the west by the Metro-North Railroad line and the former Church Property
(OU-1B), and to the east by private property including parking, residential housing and
businesses. The Main Facility (OU-1A) formerly included: parking areas, offices and laboratory
buildings, aboveground storage tanks (ASTs), underground storage tanks (USTSs), roads, a
wastewater treatment plant, and storage areas. In 2011 and 2012, Chevron conducted a Sitewide
Asbestos Containing Material Abatement and Building Demolition project. This project resulted
in the demolition to the basement or slab level of the vast majority of buildings on-site.

The majority of utilities located on the Main Facility (OU-1A) are underground. These
include potable and fire-suppression water, electrical, communication, sanitary sewer, storm
sewer, industrial sewer (closed), natural gas, and fuel product lines. There is one set of
aboveground electrical lines that is located in the central west part of the Main Facility (OU-1A).
Central Hudson maintains a high pressure gas metering station in the Building 50 parking lot.

Sanitary and industrial wastewater was treated in the on-site wastewater treatment plant,
which discharged to Fishkill Creek under a State Pollution Discharge Elimination System
(SPDES) permit. The industrial wastewater conveyance and treatment system was discontinued
following closure of the Industrial Sanitary Sewer in 2006.

The WATF (OU-1C) was formerly the site of approximately 30 ASTs and associated
facilities. The area currently is an open lot with the remains of piping structures, and a
previously operated groundwater recovery system. The ground surface in the former
containment basin consists of uneven terrain left after the removal of the AST systems and the
concrete containment basins. The entirety of the WATF (OU-1C) is surrounded by a chain link
fence and is bounded to the north by Fishkill Creek, Washington Avenue to the east, and the
Metro-North Railroad line to the south and west.

There is one drainage culvert that has been identified passing through the western part of the
WATF (OU-1C). This culvert provides drainage from Washington Avenue and the marsh areas
of the Back 93 Acres (OU-1E) to Fishkill Creek. There are two fire hydrants within the Tank
Farm located along the south edge of the area. Overhead electrical utilities pass through the
center of the area.

Vegetation on the WATF (OU-1C) is sparse with mostly low grasses and woody stem
weeds. There is a row of deciduous trees located along the creek outside of the fence.

A dam spans Fishkill Creek between the powerhouse on the north bank to a level control
structure on the south side. This dam has been in place during the entire time that the Site has
been in operation by Chevron. The dam underwent a refurbishment by Chevron in 2005, along
with a dam reinforcement project that was completed in 2012.

The Back 93 Acres (OU-1E) includes approximately 93 acres of undeveloped property
located south of Washington Avenue and Fishkill Creek. The property formerly included four
structures (pump house, washroom, storage shed, and picnic shelter). Structures were removed
during the Sitewide building demolition project that took place in 2011 through 2012.
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1.3 SITE DESCRIPTION AND HISTORY

The TRCB facility was divided for investigative purposes into eight OUs depicted in
Figure 1.2. Each OU is described in detail below.

1.3.1 Operable Units Descriptions
OU-1A — Main Facility

The Main Facility (OU-1A) consists of 33 acres of land including all of the developed areas
located north of Fishkill Creek and has been used as an on-shore, non-production, non-
transportation laboratory complex engaged in research, development, and technical services
related to petroleum products and energy. Petroleum, coal products, and solvents have been used
at the Main Facility (OU-1A) in connection with research operations. From 1811 until 1930, the
Site was the location of textile mills. The mills were powered by water wheels and steam
engines. Blacksmith and carpentry shops operated in support of the mills. Currently no
structures exist on the OU with the exception of a few support buildings and the only activities
that take place on, or are occupied on this parcel are:

e General landscaping activities performed by local contractor;

e General field activities performed by Chevron Environmental Management Company
(EMC) contractor (e.g., water sampling, erosion and sediment control inspections,
etc.);

e Local landscaping contractor uses a section of Building 58/83 Area as a base of
operations (e.g., landscaping material storage, vehicle storage, maintenance on
equipment, etc.);

e Storage for site documents (Building 58/83 Area);

e Chevron site personnel occupy Building 31 and perform general site duties, mainly
administrative; and

e Local utility performs weekly inspections of natural gas line located onsite (Parking
lot west of Building 50).

QOU-1B — Church Property

The former Church Property (OU-1B) is a 15 acre undeveloped parcel located to the
northwest of the Main Facility (OU-1A) that once contained a local church that was relocated.
No TRCB activities were conducted on this property. Currently no structures exist on the OU
and no activities or occupants currently exist on this parcel.

OU-1C — Former Washington Avenue Tank Farm (WATF)

WATF (OU-1C) consists of 5 acres of land located south of Fishkill Creek and north of
Washington Avenue where Texaco and Chevron once maintained over thirty ASTs. All tanks
were decommissioned in 2003. Currently no structures exist on the OU. The following
activities are taking place on the parcel:

e General landscaping activities performed by local contractor.

e General field activities performed by Chevron EMC contractor (e.g., water sampling,
erosion and sediment control inspections, etc.).
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OU-1D and OU-3 — Residential Property Parcels

OU-1D and OU-3 are 2.06 acre and 0.67 acre, respectively, vacant parcels on Washington
Avenue. No TRCB activities were conducted on these properties. Currently no structures or
activities exist on the OUs.

OU-1E — Back 93 Acres Parcel

The Former Recreation Area, now known as the Back 93 Acre Parcel (OU-1E) is an
undeveloped property located south of Washington Avenue. The Back 93 Acre Parcel is listed
as an Inactive Hazardous Waste Site (IHWS) due to the former use of isolated portions of the
property as a disposal site. The Back 93 Acre Parcel included a sludge lagoon, a “new” sludge
lagoon permitted under Resource Conservation and Recovery Act (RCRA) Part B status, three
chemical burial sites, a disposal pit, and a container disposal site (Figure 1.3). Additionally, four
areas were identified which contained a variety of non-hazardous materials, which were referred
to as Trash Piles “A” through “D”. These four separate areas were utilized for the disposal of
non-hazardous materials during the history of the facility. Materials disposed in these trash pile
locations primarily consisted of wood and metal debris, grass clippings, old empty drums, and
general trash. The Back 93 Acres Parcel formerly had a baseball field, tennis courts and
recreation pavilion (Figure 1.3). Currently no structures exist on the OU with the exception of a
Potable Water Well Pumping System Shed and a Concrete Reservoir All known hazardous waste
sites and disposal sites within the Back 93 Acres Parcel have been remediated. Remedial
activities are described in Section 1.3.3.

The following activities are taking place on the parcel:

e General landscaping activities performed by a local contractor.

e General field activities performed by Chevron EMC contractor (e.g., water sampling,
erosion and sediment control inspections, etc.).

e Local landscaping contractor uses section of parcel as storage area for landscaping
materials (e.g., boulders).

OU-1F — Fishkill Creek

Fishkill Creek (OU-1F) is a surface water body located south of the Main Facility (OU-1A)
and north of the WATF (OU-1C). The Creek was used as a hydropower source for the site in the
past, as well as a water source for fire control. No additional TRCB activities were conducted in
or with the Creek. A more in-depth description of the Creek can be found in the Surface Water
and Hydrogeology Sections of this report (Sections 1.6 and 1.7, respectively). Currently a Dam
exists on the Creek and the following activities are taking place in the Creek (off-site):

e Recreational fishing.
e Non-contact recreational boating (e.g., kayaking, canoeing).

OU-2 — Road Parcel

OU-2 is a 0.233 acre road parcel along and underneath Washington Avenue that has been
dedicated to the Town of Fishkill. This parcel is located outside of the fence line of the main
property and is maintained by the Town of Fishkill. No TRCB activities were conducted on this
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property as it has historically been a street parcel. Other the roadway and its associated traffic,
currently no structures or activities exist on the OU.

OU-4 — Dam and Associated Hydropower Facilities

OU-4, also known as the “Hydroelectric Facility & Dam,” includes the hydroelectric
buildings and the dam itself with access on the north side via an easement to Old Glenham Road,
and on the south side via an easement to Washington Avenue. The parcel is approximately 4.96
acres. Currently structures exist on this OU and the following activities are taking place:

e General maintenance performed by local hydroelectric contractor.

e Dam inspections performed by local hydroelectric contractor and State regulatory
agencies.

e General field activities performed by Chevron EMC contractor (e.g., water sampling,
erosion and sediment control inspections, etc.).

1.3.2 Previous Investigations

Previous investigations have included follow-on investigations to specific activities such as
tank removals and spill investigations. A Phase IIl RCRA Facility Investigation was completed
by Texaco in March 2001 (IT 2001a). In 2006, Chevron completed the closure of the Industrial
Sewer System and the completion of the Back 93 Acre Parcel interim corrective measure (ICM).
In the fall of 2006, a Sitewide RCRA Facility Investigation (RFI) was conducted by Parsons
(Parsons, 2007) for Chevron and in the fall of 2007 a Supplemental RFI was conducted by
Parsons (Parsons, 2009). In 2010, various subsurface investigations were conducted to
determine soil and groundwater quality (e.g., Sitewide Soil and Groundwater Sampling Events,
Mill Building Investigation and neighboring property (Westage Property) investigation). In
2012, three subsurface investigations were conducted (Concrete Foundation Drilling
Investigation, Undeveloped Property Investigation (property located south of main facility), and
Sitewide Groundwater Sampling Event) to also determine soil and groundwater quality. In 2013
additional groundwater monitoring wells were installed to provide additional data to fully
delineate groundwater plume boundaries for three volatile organic compound (VOC) plumes on
the main facility, identified at Buildings 28/29, 42, and 52 during the Concrete Foundation
Drilling program that took place in the Fall of 2012, and delineate plume boundary north of
Building 58 Area.

Since the facility is now closed, NYSDEC has coordinated with Chevron to execute the
administrative transition of the site out from the RCRA program, into an Order on Consent
(essentially a CERCLA regulatory approach), to facilitate additional site investigations and
remediation process.

1.3.3 Back 93 Acres Parcel (OU-1E) Remediation

All known hazardous waste sites and disposal sites have been remediated to the applicable
NYSDEC and USEPA standards in effect at the time of remediation. From August 1985 through
March 1986, O.H. Materials Corporation (OHM) performed remedial actions of the inactive
disposal sites within the parcel known as the Recreation Area (now known as the Back 93 Acres
Parcel or OU-1E) per directive by the NYSDEC (OHM, 1986). Remedial actions included
excavating waste materials and impacted soils from individual disposal areas located within the
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Back 93 Acres Parcel and transporting excavated material to an approved disposal facility.
Excavated areas included the following sites (Figure 1.3):

e Container Disposal Site

e 0Old Sludge Lagoon

e New Sludge Lagoon

e Trash Piles A and B

e Disposal Pit

e Chemical Burial Site No. 1 (CBS-1)

e Chemical Burial Site No. 2 (CBS-2)

e Chemical Burial Site No. 3 (CBS-3)

e Open Dig Area (Area North of CBS-1 and CBS-2)

Additional remedial activities also took place within the Back 93 Acres Parcel which
involved the excavation of soils and debris located in Trash Pile “C” (IT Corporation, 2001).
Remedial activities were performed by the IT Group (December 2000) and soil was excavated
from depths of 3 feet (ft) below ground surface (bgs) to 9 ft bgs, depending on the area of
excavation. Confirmatory soil samples were collected from the bottom and sides of the
excavation which indicated no impacted soils were left in-place and concentrations observed
were most likely indicative of soil background concentrations. Excavation was backfilled with a
minimum of 3 ft of clean soil back to grade, in accordance with the approved work plan, in
compliance with NYSDEC Technical and Administrative Guidance Memo (TAGM) 4046
guidance values.

Following remedial action activities, a comprehensive soil sampling program was conducted
by the IT Group in August 2001 to investigate the former disposal locations (fourteen locations
total) within the Back 93 Acres Parcel (IT Corporation, 2002). The investigation was conducted
to provide the NYSDEC and NYS Department of Health (NYSDOH) with data to complete their
review of the potential health risks related to potential future exposures at the Back 93 Acres
Parcel and to evaluate conditions of the various remediated disposal areas located within the
parcel. Of the fourteen areas investigated (DB-6B, DB-8A, DC-1, DL-6, DL-8, New Sludge
Lagoon, Old Sludge Lagoon, Container Disposal Site, CBS-1, CBS-2, CBS-3, Trash Pile A,
Trash Pile B, and Trash Pile D), the analytical data from most sample locations indicated non-
detectable or trace levels of chemical constituents. However, in eight areas (New Sludge
Lagoon, Container Disposal Site, Trash Pile D, Trash Pile A, Trash Pile B, CBS-1, CBS- 3, and
Old Sludge Lagoon), chemical constituents were detected in soil at concentrations exceeding the
NYSDEC TAGM 4046 recommended soil cleanup objectives (SCOs).  The highest
concentrations of chemical constituents in soils were detected in the subsurface in the area of
former Trash Pile “D”. CBS-1 and CBS-3 were also identified as areas of concern due to the
presence of polycyclic aromatic hydrocarbon (PAH) concentrations exceeding NYSDEC
standards in shallow surface soils.

Remedial actions were conducted in five areas prior to 2001 (New Sludge Lagoon,
Container Disposal Site, Trash Pile A, Trash Pile B, and Old Sludge Lagoon). Subsequently, in
2005, Parsons performed Interim Corrective Measures which involved excavating and disposing
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of impacted soils and debris associated with of Trash Pile “D”, CBS-1, and CBS-3. Soils were
excavated to an average depth of 12 ft bgs at Trash Pile “D” and 2 feet at CBS-1 and CBS-3.
Confirmatory soil samples were collected from the bottom of each excavation that indicated that
soil left in-place, with minor exceptions for CBS-1 and CBS-3, were within NYSDEC cleanup
standards published in TAGM 4046. Both disposal areas indicated PAH compounds remained in
the soil but not in concentrations high enough to be of concern. A minimum of 2 ft of clean
backfill was placed over each excavation. NYSDEC issued a letter to Chevron in 2006
indicating the removal action was performed in accordance with the work plan and no further
action was needed at this time. The groundwater monitoring program continues as agreed
(Parsons, 2006).

1.3.4 Summary of Fishkill Creek (OU-1F) Sampling

In May 1997, Fluor Daniel GTI collected eight sediment and surface water samples (four
locations upstream of Building 83, one location adjacent to Building 83, and three locations
downstream of Building 83) from Fishkill Creek to determine if these media were impacted by
constituents of concern (COCs) present within Building 83 (Former Hazardous Storage Area).
Sediment samples were also collected to determine the physical characteristics of the sediment
that affect the mobility of the COCs. All samples were analyzed for VOCs and semi-volatile
organic compounds (SVOCs), while all sediment samples were also analyzed for particle size
and percent organic carbon. Analytical results of the investigation indicated the presence of one
VOC (acetone) in one sediment sample, and four SVOCs in sediment. Constituents detected
above regulatory criteria were not indicative of COCs used/stored at Building 83 and were
explained as being related to other adjacent activities (i.e., Washington Avenue, railroad, etc.).
Fluor Daniel GTI concluded that Building 83 was not a potential source of contamination to
Fishkill Creek because VOC or SVOC concentrations did not exceed regulatory criteria
applicable to sediment or surface water (Fluor Daniel, 1997).

On December 2™, 2003, O’Brien & Gere Engineers, Inc. (OB&G) collected three sediment
samples from the bottom of the Fishkill Creek as part of a Beneficial Use Determination Request
for a small-scale dredging/excavation project, associated with rehabilitation activities of the
Beacon Technology Center Dam (Dam located adjacent to onsite Wastewater Treatment Plant).
All three samples were collected upstream of the Dam, along the south side of the Creek and
analyzed for VOCs, SVOCs, Pesticides, and Toxic Metals. Analytical results indicated that
parameter concentrations detected in the sediment samples did not exceed regulatory criteria and
were “uncontaminated”, as stated in OB&G report. The NYSDEC reviewed the sediment results
and agreed with OB&G’s conclusion (OB&G, 2004).

On May 18" 2006, Parsons collected two surface water samples located upstream and
downstream of the site. The samples were collected to satisfy a request from NYSDEC to
determine water quality upstream and downstream of the Fishkill Creek. The upstream sample
was collected along the west bank of the Creek adjacent to Jean Van Pelt Park (Town of Fishkill
Public Park) and the downstream sample location was collected by the north bank of the Creek
west (downstream) of the railroad bridge. Both samples were analyzed for VOCs, SVOCs, and
metals. Laboratory results indicated no VOCs or SVOCs present in the surface water, while two
metals (aluminum and iron) were detected above screening values in both upstream and
downstream sample locations (Parsons, 2006).
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A sediment and surface water sampling event was conducted from August 11" through
September 11" 2014 to provide a comprehensive characterization of the Fishkill Creek segment
located along the TRCB. Upstream conditions were also evaluated. The scope of work for the
sampling program included collection of 11 surface water samples and 43 sediment samples
along 11 transects located within Fishkill Creek. Samples were collected to obtain background
data on chemical parameters of interest (CPOIs) and characterize surface water and sediment
quality both upstream and downstream of the on-site hydroelectric dam and adjacent to the Site.
A summary discussion of findings is provided in Section 3.9. Attachment 5 presents methods
and detailed results of the sampling program.

1.4 CLIMATE AND METEOROLOGY

The Site is located in the eastern part of New York State in the lower Hudson Valley. The
climate in the region consists of moderately cold, snowy winters and warm, humid summers.
During the winter, the temperature averages near 26°Fahrenheit (°F). The highest average daily
mean temperature of 75°F is found in July. Temperatures of 90°F or higher occur from 8 to 12
days per year between early June and late August (United States Geological Survey [USGS],
1980).

Normal annual precipitation is 43.14 inches based on the thirty-year period from 1951
through 1980 as recorded at the Glenham weather station, located on the Chevron property. The
average annual potential evapotranspiration is 28.65 inches (USGS, 1980). Snowfall typically
occurs between mid-December and mid-March. The lower Hudson Valley receives an average
annual snowfall of 40 to 60 inches. Snow cover persists from mid-December through early
March with maximum depths recorded in February of most years.

Winds are predominantly from the northwest and southwest at average speeds between 8 to
15 miles per hour. The winds are predominantly from the northwest from early fall to mid-
winter and predominantly from the southwest from spring to mid-fall.

1.5 GEOLOGY

The Site is located in the Hudson Highlands physiographic province of New York State.
Elevations in the area extend from the bottom of the Hudson River (240 meters below sea level)
to the top of Mount Beacon (405 meters above sea level).

The site is within a regional area characterized by bedrock that was deposited by volcanic
and sedimentary processes and were later metamorphosed into gneiss and marble. The bedrock
was severely folded and faulted during the Grenville Orogeny approximately 1.3 billion years
ago. The faults and folds have determined the positions of the areas ridges and valleys (Isachsen,
et al, 2000).

Two distinct types of bedrock have been identified at the Site. In the northwest part of the
Site, the bedrock is a hornblende granite and granitic gneiss (Fisher, 1970). The southern and
eastern part of the Site is underlain by the dolomitic limestone (Dolostone) of the Wappingers
Group. These two units meet along an overthrust fault trending northeast-southwest from the
northeast corner of the Site to the lower area near the wastewater treatment plant (Building 45).
The presumed fault line is also evident along the Fishkill Creek towards the western part of the
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Site. Downstream of the Site, the Creek becomes more channelized with the banks becoming
steep cliffs. The alignment of the channel matches that of the presumed fault.

Bedrock mapping performed during the summer of 2006 indicates an overthrust fault with
the dolostone overriding the granite. The granitic rock is highly folded and bedrock mapping
indicated that two predominant fracture orientations existed within the bedrock formation: 10 to
20 degrees northeast (north-northeast) and 60 to 80 degrees northeast (east-northeast). A
stereonet plot of the data collected from the bedrock mapping event also shows that most of the
fractures have a dip greater than 45 degrees and more than half have a dip greater than
60 degrees to the west.

When drilling a number of well locations, a condition was found where dolostone bedrock
was encountered. Upon proceeding to drill through the bedrock using air-hnammer techniques, a
zone of unconsolidated material was encountered. This material consisted of a mixture of silt,
clay and fine-medium well rounded gravel. In some of the borings drilled, this zone was
saturated. Below the unconsolidated zone, dolostone was again encountered to depth. It is
believed that this zone indicates the margin of the overthrust zone which was infilled by
sediments from a buried stream valley. The position of the affected borings matches with the
general position and orientation of the fault line.

To the south of the fault line, the Main Facility (OU-1A) area, as well as the WATF
(OU-1C) area, generally has a thickness of unconsolidated silt, sand, clay and gravel ranging in
thickness from 4 to 12 ft. North of the fault line, the thickness of the unconsolidated material is
thinner, while in many locations in the western part of the Site, bedrock is exposed.

The unconsolidated (overburden) deposits are almost entirely glacial in origin. In some
areas of the Site, varied glacio-lacustrine silts and clays were identified overlying the till. Post
depositional erosion of this unit has resulted in its varying thicknesses. Overlying the glacio-
lacustrine silts and clays and directly over the glacial till, where the lacustrine soils are absent, is
a complex sequence of fluvial and alluvial sediments deposited along the south side of Fishkill
Creek. This unit is generally thickest and coarsest immediately adjacent to the creek and thins to
the south. Discontinuous lenses of silt and organic silt representing overbank and quieter water
deposits are present contemporaneously across the site.

1.6 SURFACE WATER

The Fishkill Creek is the dominant surface water body in the vicinity of the Site with a
watershed of approximately 190 square miles. The Creek originates approximately fifteen miles
east of Beacon and traverses the area from east to west with a fall of approximately 23 ft per
mile. The USGS maintained a stream gauging station on Fishkill Creek at Beacon from
1944-68. The stream flow ranged from 0.4 cubic feet per second (ft*/sec) to 8,800 ft*/sec with an
average of 279 ft¥/sec. The flow duration curve of daily flow for Fishkill creek at Beacon
indicates that the creek exceeded 170 ft¥/sec fifty percent the time and equaled or exceeded
8.8 ft’/sec ninety-nine percent of the time (Dunn Geoscience, 1989).

The surface water elevations of the Creek are controlled by dams. The upper dam (Texaco
Dam) is located on the Site between Building 5 on the north side and the dam access (OU-4) on
the south side (See Figure 1.2). The elevation of the top of the dam is 196.0 ft according to the
Texaco Site Datum (Texaco, 1998). The height of the dam is approximately 22 ft.
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The second dam is located approximately 1,400 ft downstream from the Texaco Dam. A
third dam is located just above East Main Street in Beacon downstream.

The Creek above the Texaco Dam is wide and generally quiescent with an accumulated
thickness of sediment. Below the Texaco Dam, the river narrows significantly and the Creek
flows through a steep-sided channel. The velocity downstream of the Texaco Dam is much
greater than that upstream, although direct data are not available. Downstream of the Site,
Fishkill Creek passes through the City of Beacon and discharges to the Hudson River.

Based on the mapping provided by the Federal Emergency Management Agency (FEMA),
the majority of the Main Facility (OU-1A) is located within a Zone C area (minimal potential for
flooding). The lower section of the Main Facility (OU-1A), near the wastewater treatment area,
is within the 100-year floodplain (FEMA 1984). The WATF (OU-1C) is mainly located within
the 100-year floodplain, classified as Zone A, with some extension into Zone B (500-year flood
plain).

Historical records indicate that flooding of the Site has occurred. Most notable among these
was a 1955 flood event when lower sections of the Site, near the wastewater treatment plant,
were under water.

Various overburden and bedrock groundwater elevation contour maps were developed from
field data collected during investigation activities where both overburden and bedrock
groundwater monitoring wells were installed. Mapping indicates a general overburden
groundwater flow direction to the south on the Main Facility (OU-1A) and a northerly flow
direction at the Tank Farm (OU-1C), while mapping indicates a general bedrock groundwater
flow direction south-southwest toward Fishkill Creek on the Main Facility (OU-1A).

1.7 HYDROGEOLOGY

The significant aquifers within the Hudson River basin consist of unconsolidated glacial
deposits or bedrock. There are four aquifers within the Hudson River valley that have been
identified by the NYSDEC as primary water supply aquifers (USGS, 1996). The nearest of those
to the site is the Fishkill-Sprout Creek Aquifer.

The Fishkill-Sprout Creek Aquifer was mapped by the USGS in 1996. An examination of
the available mapping indicates that the Site may be located at the southwesterly end of the
aquifer. This is consistent with the mapping of wells completed by the USGS in 1980 that shows
the majority of the wells in the area located to the northeast of the Site in alluvial aquifers.

A review of the interaction between the surficial geology at the Site and the Fishkill Sprout
Creek aquifer was included in the Tank Farm Groundwater Quality Assessment completed by
Dunn Geoscience in 1984. In this report, Dunn concluded that the on-site groundwater
monitoring data indicated that the flow direction was horizontal toward the Fishkill Creek and
that there was little likelihood of any interaction between the Site groundwater and the Fishkill-
Sprout Creek Aquifer. Based on examination of hydraulic conductivity results from slug testing,
groundwater analytical results, and geologic cross-sections, overburden groundwater and
bedrock groundwater appear to be connected. This understanding is based on the observation of
similar contaminant concentrations both in the overburden and bedrock groundwater at well
pairs. Also, there appears to be a dominating downward hydraulic gradient at the site. With this
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downward gradient and the presence of fractured bedrock within the upper portion of the
bedrock formation, there is the potential for migration of soluble constituents from the
overburden groundwater to deeper zones. The presence of a potential groundwater confining
lithologic unit was only observed in the WATF. The Tank Farm exhibited a silt/clay layer at
approximately 12 to 13 ft bgs.

Based on slug test results, hydraulic conductivity values were found to range from a high of
2x10™ cm/second to a low of 2x10°° cm/second. The conductivity values were compared to their
respective lithological units and variation of conductivity values were observed for each unit. In
addition, there appears to be little correlation between hydraulic conductivity values and
different lithological units that exist at the site. Furthermore, no correlation to special
distribution (i.e., well defined zones of similar hydraulic conductivity) was found.
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SECTION 2

FISH AND WILDLIFE RESOURCE CHARACTERIZATION

According to NYSDEC guidelines (NYSDEC 1994; 2010), Part 1 of the FWRIA is a
Resource Characterization that identifies and describes fish and wildlife resources within the Site
and its vicinity; defines contaminant migration pathways and any fish and wildlife exposure
pathways; identifies applicable COPECs; and draws conclusions regarding potential adverse
impacts based upon the resources and pathways identified. The first two steps of the resource
characterization (identification and description of resources) are presented in this document on a
facility-wide basis. Subsequent FWRIA steps are addressed individually by Operable Unit in
Section 3.

2.1 RESOURCE IDENTIFICATION

Fish and wildlife resources identified within one-half mile of the TRCB site are presented in
Figure 2.1 (resources mapping) and Figure 2.2 (general land cover). Figure 2.1 is a topographic
map of the site indicating fish and wildlife resources identified within one-half mile of the site.
The map is based on a data search from the sources listed below along with the search findings.

e National Wetland Inventory, u.S. Fish and  Wildlife  Service
(http://www.fws.gov/wetlands). Search identified wetlands along Fishkill Creek and
other locations within the one-half mile of the site, as shown in Figure 2.1. No
wetlands are identified within the TRCB site.

e New York State Freshwater Wetlands Maps as described in Article 24-0301 of the
Environmental ~ Conservation  Law. Data  source:  NYSDEC- 2002
(https://gis.ny.gov/gisdata/inventories/details.cfm?DS1D=1274). Identified wetlands
are limited to one location approximately one-half mile north of the TRCB site
(Figure 2.1).

e Bird Conservation Areas, NYSDEC. This data set shows point locations of New York
State lands that have been officially designated for their value to bird conservation.
No bird conservation areas are located within 1/2 miles of TRCB site.

e Accessible Recreation Destination, New York State Department of Environmental
Conservation. Accessible recreation sites throughout New York State that are owned,
maintained, or jointly managed by DEC. No sites are located within 1/2 mile of
TRCB site.

e DEC Lands and Campgrounds, NYSDEC. Data set identifies lands under the care,
custody and control of DEC, including Wildlife Management areas, Unique Areas,
State Forests, Forest Preserve, and DEC-operated campgrounds. No DEC lands are
located within 1/2 mile of TRCB site.

e Significant Coastal Fish and Wildlife Habitats, NYS Department of State, Division of
Coastal Resources. No significant coastal fish and wildlife habitats were identified
within 1/2 mile of TRCB site.
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e Public Land Boundaries, New York State Office of Cyber Security, downloaded from
NYS GIS Program office. File identifies state and federal recreation and non-
recreation lands, and county and municipal recreation areas. A correctional facility
located approximately one half mile northwest of the TRBC site is the only
state/public land identified (Figure 1.2).

e Wild, Scenic, and Recreational Rivers List, NYSDEC
(http://www.dec.ny.qgov/permits/32739.html). Fishkill Creek is not included in the list
of rivers of the state that possess outstanding scenic, ecological, recreational, historic,
and scientific values.

Figure 2.2 is a general land cover map within %2 mile of the TRCB site. The map is based on
the 2011 National Land Cover Dataset by the Multi-Resolution Land Characteristics Consortium.
The TRCB section north of Fishkill Creek falls primarily in the medium-intensity, developed
land cover (Main Facility, OU-1A) and deciduous forest cover (Church Parcel, OU-1B). South
of Fishkill Creek, the land cover is largely deciduous forest intermixed with patches of pasture
areas and evergreen forest (Back 93 Acres Parcel, OU-1E). To the east of TRBC, residential
developments are predominant (developed land, low density and open space categories).
Terrestrial habitats within the TRCB site are subsequently discussed in Section 2.2.

2.2 RESOURCE DESCRIPTION

A qualitative walking field survey of the TRCB properties was conducted June, 2014. The
purpose of the survey was to map the habitats on the former TRCB with emphasis on any unique
habitats or habitats that may propose an encumbrance on future development of the site. Another
component to the habitat evaluation was to identify wetlands and other waters of the U.S. on the
TRCB parcels that could be regulated and could provide an encumbrance for future development
of the site. Detailed results of the survey are presented in Attachment 1.

2.2.1 Terrestrial Habitats

The primary habitat types identified during the June 2014 survey are: upland forest,
successional upland forest, riparian forest, old field, grass/green space, wet hill-slope savannah,
oak-heath barren, and developed land. Figure 2.3 illustrates the habitats on the TRCB parcels.
The following is a general discussion of the primary habitat types and sizes observed on the
TRCB site (Table 2.1).

Table 2.1 Terrestrial Habitat Type Summary

Size
Habitat Type (acres) Notes

Upland Forest 80.2 Characterized primarily by mature trees and closed canopy with a
mixture of hard and soft mast producing trees.

Successional Upland 16.7 Upland forest with light mast producing trees as dominants, thick

Forest understory, forest openings, and late stage successional growth of
previous old fields.

Riparian Forest 2.58 Primarily associated with Fishkill Creek and TRCB wetlands.

Old Field 2.06 Previously maintained open fields that are experiencing succession
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Size
Habitat Type (acres) Notes
as perennials and woody plants become established.
Grass/Green Space 111 Open fields and mowed/maintained lawn areas on the facility.
Wet Hill-Slope 1.85 This habitat type is unique and was likely the result of ash decline
Savannah from borers that has eliminated the tree canopy.
Oak-Heath Barren 1.03 This habitat is unique in its glade-like appearance.
Developed land 39.7 Developed areas and maintained grass areas.

Upland Forest. Approximately 80.2 acres of mature upland forest were identified on the
TRCB parcels. Most of the mature upland forest habitat was found on OU-1E (Back 93 Acres
Parcel), OU-1B (Church Property Parcel), and the western half of OU-4 (Dam and Associated
Hydropower Facilities). The mature upland hardwood forest on TRCB was less disturbed, likely
due to steep topography, and the understory was sparse due to the closed canopy of the mature
trees and excessive deer browsing. This community had a mixture of hardwood trees including
sugar maple, pignut hickory, shagbark hickory, black oak, and northern red oak. The shrub layer
was also variable and patchy in distribution, with maple-leaf viburnum, coralberry, witch-hazel,
spicebush, and lowbush blueberry, with saplings of various maples, oaks, and hickories, and
flowering dogwood, among the common species. Although the mature upland forest stands were
not large tracts, they may provide habitat for forest interior neotropical migrant birds.

Successional Upland Forest. Approximately 16.7 acres of successional upland forest habitat
were identified on the TRCB parcels, primarily on OU-3 (Residential Property Parcel), OU-1D
(Residential Property Parcel), and the west central portion of OU-1E (Back 93 Acres Parcel).
The successional upland forest community was characterized by a younger forest stand with a
higher percentage of light mast producing species, such as various maple and ash trees. Some of
these successional areas were a few years past an old field community, and there were many
small forest openings that were dominated by invasive plants, such as multiflora rose and
honeysuckle.

Riparian Forest. Approximately 2.58 acres of riparian forest were identified on the TRCB
parcels and was primarily associated with the TRCB wetlands and the narrow band along
Fishkill Creek. Since the floodplain of Fishkill Creek is so narrow, the riparian habitat is met
almost immediately with various upland habitats. Dominant species included silver maple, green
ash, cottonwood, and to a lesser extent tulip poplar.

Old Field. Approximately 2.06 acres of old field habitat were identified on the TRCB
parcels. Some of the older stands of old field habitat were mapped as part of the successional
upland forest due to the size of the trees and shrubs that had become established. Most of the old
field habitats were fields that were maintained/mowed until recently, i.e., within the last 3-4
years. The old fields are experiencing successional growth from woody plants, especially light
mast producing trees such as maples and ash trees.

Grass/Green Space. Approximately 11.1 acres of grass/green space or open fields were
identified on the TRCB parcels. Some of these areas were maintained as lawns or landscaped
areas on OU-1A (Main Facility Parcel) or as recreational areas, such as the ballfield on OU-1E
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(Back 93 Acres Parcel). The area that was part of the remediation of Trash Pile D area in 2005
has been mowed and is primarily a maintained herbaceous field.

Wet Hill-Slope Savannah. Approximately 1.85 acres of wet hill-slope savannah were
identified on the TRCB parcels. Nearly all of the overstory ash trees in this area have been killed
or are severely stressed. The absence of a tree canopy allows light to penetrate to the former
forest floor, which has produced a dense stand of herbaceous vegetation. The area resembles a
savannah-like open habitat, which is unique to TRCB. Although the area is in a 10-15% slope,
groundwater appears to be near the surface at times during the growing season. The combination
of the ash tree die-off and the high groundwater table has led to a wetland dominated plant
community. Various sedges and a thick stand of Japanese stiltgrass dominate the hill-slope.

Oak-Heath Barren. Oak-Heath Barren habitat was observed in the OU-1B (Church Property
Parcel) and to a lesser extent on the northwestern portion of OU-4 (Dam and Associated
Hydropower Facilities) adjacent to Fishkill Creek. This habitat type is typically found on ridge
tops with exposed bedrock and thin well-drained soils. Some oak-heath communities support a
low grassland community characterized by a mixture of drought tolerant grasses, sedges, mosses,
lichens, and open (natural) rock pavement. Chinkapin oak was a dominant tree in this habitat
with some scattered eastern red cedar. The cedar trees were disappearing from the plant
community likely due to the lack of disturbance, especially fire and logging. This habitat type is
very limited in size. Approximately 1.03 acres of oak-heath barrens were identified on the
TRCB parcels.

Developed Land. Developed land included those areas with buildings, parking lots,
roadways, tennis courts, and recently demolished buildings/facilities. Most of OU-1A (Main
Facility Parcel) and OU-1C (Tank Farm Parcel) were considered as developed land with some
smaller, less significant habitats present on each. Lawn grasses, such as Kentucky bluegrass and
fecue, dominate the maintained areas, and early invading species such as ragweed, dandelion,
and goldenrods have become established in the recently demolished facilities on OU-1A (Main
Facility Parcel) and OU-1C (Tank Farm Parcel). Approximately 39.7 acres of developed land
was identified on the TRCB parcels.

2.2.2 Wetlands

In addition to terrestrial habitats, various wetland features were mapped during the
June 9-13, 2014 survey. The specific objectives of the survey were to identify potential wetlands
occurring within and immediately adjacent to the TRCB parcels, and to characterize the wetland
resources in terms of wetland type, size, and functional value. Wetlands are defined by the U.S.
Army Corps of Engineers (USACE) as “areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil conditions”
(USACE, 1987). Wetlands have hydrophytic vegetation, hydric soils, and occur in areas that are
permanently or periodically inundated or saturated with water. Wetlands generally include
swamps, marshes, bogs and similar areas. Section 404 of the Clean Water Act extends
authorization to the USACE to regulate activities that affect waters of the United States,
including wetlands.
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A walking survey of all of the parcels was completed. No wetlands or other Waters of the
U.S. were identified on any of the parcels except OU-1E (Back 93 Acres Parcel). Wetland
boundaries were flagged and marked with a GPS unit during the field surveys. The GPS data
was converted to shape files and polygons were produced and overlain on aerial photographs.
Figure 2.4 illustrates the waters of the U.S., including wetlands that were identified during the
survey.

Six primary areas (Wetland 1, Central Wetland, Ballfield Wetland, Wetland 2, wet swale,
and wet hillslope) were identified for detailed wetland delineations. All six areas were on the
OU-1E (Back 93 Acres Parcel). Four (Wetland 1, Central Wetland, Ballfield Wetland, and
Wetland 2) of the six areas are potential jurisdictional wetlands based upon the wetland
delineation parameters and their adjacency to other waters of the U.S. It is estimated that a
significant nexus exists between these waters and regulated streams. Jurisdictional status
denotes water bodies that are regulated by USACE under Section 404 of the Clean Water Act.
Table 2.2 summarizes size and characteristics of wetlands identified within the Back 93 Acres
Parcel and potential jurisdictional status. Detailed descriptions are provided in the field survey
report provided in Attachment 5.

Table 2.2 Wetlands Summary for Texaco Research Center in Beacon, New York

Size Potential Jurisdictional Status
Feature (acres) Wetland Type and Functional Values
Wetland 1 0.2 Riparian/ emergent Jurisdictional. Due to its small size, Wetland 1 has low

functional values for flood protection, water quality
improvements, and groundwater recharge, but it does have
moderate value for wildlife habitat and the surrounding
habitats are largely undisturbed.

Wet Swale 0.21 Forested/ emergent Non-jurisdictional. Due to its small size the Wet Swale has
low functional values for flood protection, water quality
improvements, and groundwater recharge, but it does have
limited value for wildlife habitat with the surrounding
habitats mostly undisturbed.

Wetland 2 0.78 Riparian/ emergent Jurisdictional. Wetland 2 has low functional values for flood
protection, and moderate values for water quality
improvements, groundwater recharge, and wildlife.

Central 0.99 Riparian/ emergent Jurisdictional. The Central Wetland has low functional
Wetland values for flood protection, and moderate values for water
quality improvements, groundwater recharge, and wildlife.
Ballfield 1.61 Emergent/ savannah Jurisdictional. The Ballfield Wetland has low functional
Wetland values for flood protection, and moderate values for water

quality improvements, groundwater recharge, and wildlife.

2.2.3 Surface Waters

Fishkill Creek and five surface water features were mapped and evaluated during the
June 9-13, 2014 survey of the TRCB Site (Figure 2.4). A summary table of surface water
features identified during the survey is presented in Table 2.3.
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Table 2.3 Stream Summary Table for Texaco Research Center in Beacon, New York

Length Stream
Name (feet) Type Notes
Fishkill Creek 2,245 Perennial Fishkill Creek has a lacustrine or pool-like quality upstream from the
dam/structure and more riverine below.
Stream 1 888 Intermittent Stream flowing during field survey, but likely to become intermittent
headwater during dry periods.
Stream 1A 257 Ephemeral Small ephemeral tributary to Stream 1.
headwater
Ballfield 201 Intermittent Enters drop box culvert at downstream end.
Stream headwater
North Stream 371 Perennial Area upstream from spring is intermittent, but the stretch below the
spring appears to be perennial as evidenced by the presence of water
Cress.
WWC 1 304 Drainage ditch This ditch would not be jurisdictional waters of the U.S.
Fishkill Creek

Fishkill Creek bisects the TRCB parcels with OU-1A (Main Facility Parcel) and OU-1B
(Church Property Parcel) north of the creek, OU-1C (Tank Farm Parcel) south of the creek, and
OU-4 (Dam and Associated Hydropower Facilities) on both sides of the creek. At least one of
these four TRCB parcels borders Fishkill Creek for approximately 2,345 ft. In the area above the
dam, Fishkill Creek appears more lacustrine in the pool created by the dam. There are areas of
aquatic macropytes within the pool and emergent vegetation was evident on the pool perimeter.
Just downstream from the dam the creek appeared to be more riverine in character, however this
area is also affected by another downstream dam that limits what would probably be a riffle/pool
steam complex.

Other Surface Water Features

Three stream segments were mapped in OU-1E (Back 93 Acres Parcel), and they all had
defined bed and bank with flowing water at the time of the survey. These included: Stream
1/Stream 1A; Ballfield Stream; and the North Stream. Stream 1/Stream 1A and the Ballfield
Stream are likely intermittent streams during dry periods; however the North Stream has an
active spring and likely has a perennial flow.

Stream 1/Stream 1A is a headwater tributary in the most southeastern end of the parcel. It
flows to the northeast off of the OU-1E (Back 93 Acres Parcel) and appears to flow north and
parallel to the east boundary of the parcel. It is believed that this stream then proceeds to the east
northeast through several culverts and empties into Fishkill Creek. The Central Wetland is
adjacent to and parallels this stream, although the stream is outside of the facility boundary.

The Ballfield Stream generally flows to the north in the northeastern portion of OU-1E
(Back 93 Acres Parcel) through the Ballfield Wetland and into a drop box culvert at the base of
the main north-south running ridge on OU-1E (Back 93 Acres Parcel). It is believed that the
culvert carries the water north into the North Stream that flows through Wetland 2 into a culvert
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that goes under Washington Avenue, Parcel OU-1D, Parcel OU-4, and Parcel OU-1C into
Fishkill Creek.

A spring was identified in the North Stream, and a wet weather conveyance (WWC 1), a dry
drainage ditch, entered Wetland 2 from the west. The stretch of stream upstream from spring
would be considered braided and intermittent, but the stretch below the spring appears to be
perennial as evidenced by the presence of water cress in the stream channel. Another drop box
culvert was identified at the south end (upstream) of the North Stream.

2.2.4 Threatened and Endangered Species and Significant Habitats

The U.S. Fish and Wildlife Service (USFWS) and the NYSDEC were contacted to
determine the potential for any rare or protected species or their habitat on TRCB. The
consultation letters are provided in Attachment 2.

The NYSDEC Natural Heritage Program consultation listed three animal species as
documented in the vicinity of the TRCB site: the State-threatened bald eagle; State-threatened
timber rattlesnake; and the State and Federally endangered Indiana bat. There were no plant
species listed in the NYSDEC coordination letter, however four noteworthy natural communities
were listed as occurring within the vicinity of the TRCB including: floodplain forest; pitch pine-
oak-heath rocky summit; oak-tulip tree forest; and Appalachian oak-hickory forest.

According to the USFWS consultation, five Federal-listed threatened, endangered, or
candidate species may be present within one mile of TRCB site: Indiana bat, New England
Cottontail rabbit, Northern long-eared bat, Bog turtle, and Dwarf wedge mussel. No critical
habitat was identified for any of those species within the TRCB vicinity.
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This

SECTION 3

POTENTIAL IMPACTS BY OPERABLE UNIT

section describes potential impacts on fish and wildlife resources by individual

Operable Unit. Following a brief OU description, an ecological conceptual model (ECSM) is

presented.

The ECSM identify pathways for potential exposure of fish and wildlife resources to

site contaminants. If a potentially complete exposure pathway is identified, then a discussion is

presented

on data availability by media, identification of COPECs based on screening values,

and potential impacts on fish and wildlife resources. Following a description of COPEC
screening process, the OUs are discussed according to the following sequence:

Main Facility Parcel (OU-1A)

Former Church Property Parcel (OU-1B)

Former Washington Avenue Tank Farm (OU-1C)
Residential Property Parcels (OU-1D and OU-3)

Back 93 Acres Parcel (OU-1E)

Road Parcel (OU-2)

Dam and Associated Hydropower Facilities Parcel (OU-4)
Fishkill Creek Parcel (OU-1F)

3.1 COPEC SCREENING
3.1.1 Screening Process

The screening process consisted of the following steps leading to the identification of
COPEC:s for a given parcel, as illustrated in the flowchart below:

Analytical data were compiled for every parcel. Chemical compounds found at
detectable concentrations were retained for further evaluation as CPOI.

An evaluation was made of the suitability of the parcel as wildlife habitat. The
COPEC selection process was applied to those parcels that presented significant
natural resources or wildlife habitat.

Analytical data were compared to applicable screening values for further COPEC
identification. For soil, the comparison was based on the 95% Upper Confidence
Limit of the Mean (95% UCL) of historical data collected for a given parcel. If
sufficient data were not available to calculate a 95% UCL, then comparison was based
on maximum detectable concentrations of historical data for a given parcel.

An evaluation of background concentration was conducted (when sufficient
background data were available) for those CPOI retained on the basis of screening
values. CPOIl were retained for further COPEC screening if background
concentrations in a given media (e.g., surface water and sediment) were significantly
exceeded.

PARSONS

P:\Chevron Beacon\2015\448878 Q HHEA\Reports\FWRIA 4-21-15.docx

April 22, 2015

3-1



Fish and Wildlife Resource Characterization and Impact Analysis
Chevron, Beacon, New York
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e For sediment, an additional screening step was conducted based on the bioavailability
of divalent cationic metals.

3.1.2 Surface Soil Screening Values

NYSDEC applies the soil remediation guidelines established under their Brownfield Sites
Cleanup program, promulgated under 6 New York Code of Rules and Regulations (NYCRR)
Part 375, to establish cleanup goals for sites regulated under multiple environmental programs.
The Part 375 SCOs include cleanup “tiers”, corresponding to the proposed end uses of the
property including the “Protection of Ecological Resources.” This tier of SCOs was used to
define the screening values to determine COPECs in surface soil based on 95% UCL of
historical data collected for a given parcel. Maximum concentrations were used for screening
when not enough data were available for 95% UCL calculation. Surface soil is defined as soil
samples collected within a 0 to 2 ft bgs interval.

The NYSDEC Technical Guidance DER-10 for Site Investigation and Remediation
indicates that, to assess ecological resource exposure to soil contamination, soil samples should
be collected from 1) a soil depth of 0 to 6 inches below the vegetative cover, and 2) a deeper soil
horizon, typically from 12 to 24 inches. However, historically soil sample data at the TRCB has
not been collected primarily for determination of impacts on ecological resources.
Consequently, historical data includes multiple depth ranges that may extend below the 2 ft bgs
depth. For the screening process, data were obtained from any samples whose upper depth start
was less than 2 ft bgs. When available, data were listed separately from samples collected within
the depth ranges of 0 to 6 inches, greater than 6 inches to 12 inches, and greater than 12 inches to
24 inches. Table 3.1 presents the soil screening values for analytes detected in surface soil
samples.

3.1.3 Surface Water Screening Values

Water Quality Standards for protection of aquatic life were established by NYSDEC in 6
NYCRR Part 703: Surface Water and Groundwater Quality and Groundwater Effluent
Limitations (http://www.dec.ny.gov/regs/4590.html). Water Quality Standards are the basis for
programs to protect the state waters. Standards set forth the maximum allowable levels of
chemical pollutants and are used as the regulatory targets for permitting, compliance,
enforcement, and monitoring and assessing the quality of the state's waters. Waters are classified
for their best uses (fishing, source of drinking water, etc.) and standards (and guidance values)
are set to protect those uses. All waters in New York State are assigned a letter classification
that denotes their best uses. Water Class “C” applies to Fishkill Creek at the TRCB. Class C
waters should be suitable for fish, shellfish, and wildlife propagation and survival, as well as
secondary contact recreation (e.g., fishing and boating).
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Table 3.1 Surface Soil Screening Values

Analyte Units Screening Values*
Metals

Arsenic mg/kg 13
Barium mg/kg 433
Beryllium mg/kg 10
Cadmium mg/kg 4
Chromium mg/kg 1
Copper mg/kg 50
Lead mg/kg 63
Manganese mg/kg 1600
Mercury mg/kg 0.18
Nickel mg/kg 30
Selenium mg/kg 3.9
Silver mg/kg 2
Zinc ma/kg 109
Organic Compounds

1,2-Dichloroethane ug/kg 10000
1,4-Dichlorobenzene ug/kg 20000
2-Butanone (Methyl ethyl ketone) ug/kg 100000
4,4-DDD ug/kg 3.3
4,4'-DDE ug/kg 3.3
4,4-DDT ug/kg 3.3
Acenaphthene ug/kg 20000
Acetone ug/kg 2200
Aldrin ug/kg 140
Alpha-BHC ug/kg 40
alpha-Chlordane ug/kg 1300
Anthracene ug/kg 1000
Aroclor 1016 ug/kg 1000
Aroclor 1221 ug/kg 1000
Aroclor 1232 ug/kg 1000
Aroclor 1242 ug/kg 1000
Aroclor 1248 ug/kg 1000
Aroclor 1254 ug/kg 1000
Aroclor 1260 ug/kg 1000
Benzene ug/kg 70000
Benzo(a)Pyrene ug/kg 2600
Beta-BHC ug/kg 600
Chlorobenzene ug/kg 40000
Chloroform ug/kg 12000
Delta-BHC ug/kg 40
Dieldrin ug/kg 6
Endrin ug/kg 14
Fluorene ug/kg 30000
Gamma-BHC (Lindane) ug/kg 6000
Heptachlor ug/kg 140
Methylene chloride (Dichloromethane) ug/kg 12000
Pentachlorophenol ug/kg 800
Phenol ug/kg 30000
Tetrachloroethene ug/kg 2000
Toluene ug/kg 36000
Trichloroethene (Trichloroethylene) ug/kg 2000

* Soil Cleanup Objectives (SCOs) - NYSDEC Brownfield Sites Cleanup Program 6 NYCRR
Part 375-6.8(b) - Protection of Ecological Resources
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For the COPEC identification, Water Quality Standards, as identified in 6 NYCRR Part 703,
surface water Class C, were compared to surface water samples collected from Fishkill Creek in
the vicinity of the TRCB site. Selected criteria represent the lowest of values listed in the
categories Aquatic (Chronic), Wildlife, and Health (Fish Consumption). In the absence of
established water quality standards, numeric guidance values were obtained from the 1998
NYSDEC Division of Water Technical and Operational Guidance Series (TOGS) 1.1.1: Ambient
Groundwater Quality Standards and Groundwater Effluent Limitations
(http://www.dec.ny.gov/docs/water_pdf/togs1112.pdf). Per Part 703 guidance, metals were
evaluated based on dissolved concentrations, except for barium, beryllium and iron. It was
assumed that the dissolved concentration also represents aluminum and silver in ionic form, and
thallium and vanadium in the acid-soluble form.

Screening of COPECs in groundwater discharge into Fishkill Creek was based on a direct
comparison of maximum concentration in wells located within 100 ft of the creek and Water
Quality Standards as specified in NYCRR Part 703, surface water Class C supplemented with
1998 TOGS 1.1.1 values (http://www.dec.ny.gov/docs/water_pdf/togsll1l.pdf).  Table 3.2
presents the surface water screening values.

3.1.4 Sediment Screening Values

Class A sediments, considered to be of low risk to aquatic life, as identified in NYSDEC
draft Screening and Assessment of Contaminated Sediment (NYSDEC 2013)
(http://www.dec.ny.gov/docs/fish_marine_pdf/contamsedimentrev.pdf), were used as sediment
screening values. Detected concentrations were compared to Class A values to determine
COPECs in sediment samples. Table 3.3 presents the sediment screening values. In the COPEC
selection, upstream background values were also taken into consideration. Background values
represent the 95% Upper Simultaneous Limit (95% USL) of sediment samples collected from
Fishkill Creek to a depth of 2 ft at 12 sampling sites located upstream of TBRC in August 2014
(Attachment 6, Table 4). Sediment data are presented in Attachment 5. A discussion of results
is presented in Section 3.9.
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Fish and Wildlife Resource Characterization and Impact Analysis
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Table 3.2 Surface Water Screening Values

Screening Screening

Analyte Units Values* Analyte Units Values*
Organic Compounds

Metals (cont.)
Aluminum (ionic) mg/L 0.1 Anthracene ug/L 3.8
Arsenic (dissolved) mg/L 0.15 Aroclor 1016 ug/L 0.000001
Beryllium mg/L 11 Aroclor 1221 ug/L 0.000001
Cadmium (dissolved)** mg/L 0.0029 Aroclor 1232 ug/L 0.000001
Chromium (dissolved)** mg/L 0.103 Aroclor 1242 ug/L 0.000001
Cobalt mg/L 0.005 Aroclor 1248 ug/L 0.000001
Copper (dissolved)** mg/L 0.02 Aroclor 1254 ug/L 0.000001
Lead (dissolved)** mg/L 0.0058 Aroclor 1260 ug/L 0.000001
Mercury (dissolved) mg/L 0.0000026 Benzene ug/L 10
Nickel (dissolved)** mg/L 0.073 Benzo(a)anthracene ug/L 0.03
Selenium (dissolved) mg/L 0.0046 Benzo(a)Pyrene ug/L 0.0012
Silver (ionic) mg/L 0.0001 bis(2-Ethylhexyl)phthalate ug/L 0.6
Vanadium (acid soluble) mg/L 0.014 Chlorobenzene ug/L 5
Zinc (dissolved)** mg/L 0.117 Chloromethane ug/L 200
Organic Compounds Ethylbenzene ug/L 17
1,2,3-Trichlorobenzene ug/L 5 Fluorene ug/L 0.54
1,2,4-Trichlorobenzene ug/L 5 Hexachlorobenzene ug/L 0.00003
1,2,4-Trimethylbenzene ug/L 33 Hexachlorobutadiene ug/L 0.01
1,2-Dichlorobenzene ug/L 5 Hexachlorocyclopentadiene ug/L 0.45
1,3-Dichlorobenzene ug/L 5 Hexachloroethane ug/L 0.6
1,4-Dichlorobenzene ug/L 5 Isopropylbenzene ug/L 2.6
2,4,5-Trichlorophenol ug/L 1 Methylene chloride ug/l 200
2,4,6-Trichlorophenol ug/L 1 Naphthalene ug/l 13
2,4-Dichlorophenol ug/L 1 p-Cresol ug/l 5
2,4-Dimethylphenol ug/L 5 Pentachlorophenol ug/l 1
2,4-Dinitrophenol ug/L 400 Phenanthrene ug/l 5
2-Chlorophenol ug/L 1 Phenol ug/l 5
2-Methyl-naphthlalene ug/L 4.7 Pyrene ug/l 4.6
2-Methylphenol ug/L 5 Tetrachloroethene ug/l 1
2-Nitrophenol ug/L 5 Thallium mg/| 0.008
4,6-Dinitro-2-
methylphenol ug/L 5 Toluene ug/l 6000
Acenaphthene ug/L 5.3 Trichloroethene ug/l 40
Aldrin ug/L 0.001 Xylenes, Total ug/l 65

* NYSDEC Surface Water Quality Standards, Water Class C (6 NYCRR Part 703.5, Table 1) supplemented with NYSDEC 1998

Technical and Operational Guidance Series (TOGs 1.1.1)

** Water hardness-dependent parameter. Criteria were calculated at a 150 mg/L total hardness (site-specific value for Fishkill

Creek at TRCB).
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Table 3.3 Sediment Screening Values

Class A Class A

Guidance Guidance
Analyte Units Values* Analyte Units Values*
Metals Organic Compounds (cont.)
Arsenic mg/kg <10 Heptachlor epoxide ug/kg <25
Cadmium mg/kg <1 Hexachlorobutadiene ug/kg < 1,200
Chromium mg/kg <43 gamma-Hexachlorocyclohexane <24
Copper mg/kg <32 Hexachlorocyclopentadiene ug/kg <810
Lead mg/kg <36 Isopropylbenzene (cumene) ug/kg <210
Mercury mg/kg <0.2 Imidacloprid ug/kg <0.004
Nickel mg/kg <23 Malathion ug/kg <0.42
Silver mg/kg <1 Methoxychlor ug/kg <59
Zinc mg/kg <120 Methylene chloride ug/kg <41
Organic Compounds Metalochlor ug/kg <240
Azinphosmethyl ug/kg <0.06 Mirex ug/kg <120
Benzene ug/kg <530 Nonylphenol ug/kg < 54,000
Benefin (benfluralin) ug/kg < 1,900 Pendimethalin ug/kg < 3,400
Benzidine ug/kg <0.04 Pentachlorobenzene ug/kg <150
Bifenthrin ug/kg <16 Pentachlorophenol ug/kg < 14,000
Bis(2-ethylhexyl)phthalate  ug/kg < 360,000 Prometon ug/kg < 1,700
Carbaryl ug/kg <6 TCDD equivalent ug/kg < 0.0045
Carbofuran ug/kg <4 1,2,3,4-Tetrachlorobenzene ug/kg < 1,000
Carbon tetrachloride ug/kg < 1,070 1,2,3,5-Tetrachlorobenzene ug/kg < 2,500
Chlordane ug/kg <3.2 1,2,4,5-Tetrachlorobenzene ug/kg < 3,000
Chlorobenzene ug/kg < 200 1,1,1,2 Tetrachloroethane ug/kg < 9,000
Chlorpyrifos ug/kg <12 1,1,2,2 Tetrachloroethane ug/kg < 2,800
Chlorothalonil ug/kg <7 Tetrachloroethene ug/kg < 16,000
DDD ug/kg <49 Toluene ug/kg <930
DDE ug/kg <3.2 Total PAHs ug/kg < 4,000
DDT ug/kg <4.2 Total PCB ug/kg < 100
Diazanon ug/kg <9 Toxaphene ug/kg <6
Dicamba ug/kg <180 Triadimefon ug/kg <220
1,2-Dichlorobenzene ug/kg < 280 1,2,3-Trichlorobenzene ug/kg <230
1,3-Dichlorobenzene ug/kg < 1,800 1,2,4-Trichlorobenzene ug/kg < 35,000
1,4-Dichlorobenzene ug/kg <720 Trichloroethanes ug/kg < 1,900
1,2-Dichloroethane ug/kg < 1,700 Trichloroethene ug/kg < 1,800
1,1-Dichloroethene ug/kg <520 1,2,4-Trimethylbenzene ug/kg < 3,400
trans-1,2-Dichloroethene ug/kg < 1,200 1,2-Xylene ug/kg <820
Dieldrin ug/kg <19 1,3-Xylene ug/kg <480
Endosulfan ug/kg <1 1,4-Xylene ug/kg <530
Endrin ug/kg <22 Xylene, isomer unspecified ug/kg <590
Ethylbenzene ug/kg <430
* Class A Sediment Guidance Values represent sediments considered to be of low risk to aquatic life

NYSDEC Screening and Assessment of Contaminated Sediment (Table 1a, January 24, 2013)
(http://www.dec.ny.gov/docs/fish_marine_pdf/contamsedimentrev.pdf)
PARSONS
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Fish and Wildlife Resource Characterization and Impact Analysis
Chevron, Beacon, New York

3.2 MAIN FACILITY (OU-1A)

The Main Facility (OU-1A) consists of 33 acres of land and includes all of the developed
areas located north of Fishkill Creek which has been used as an on-shore, non-production, non-
transportation laboratory complex engaged in research, development, and technical services
related to petroleum products and energy for many years. The Main Facility is bounded to the
south by Fishkill Creek, to the north by Old Glenham Road, to the west by the Metro-North
Railroad line and the former Church Property (OU-1B), and to the east by private property
including parking, residential housing and businesses.

The Main Facility formerly included: parking areas, offices and laboratory buildings,
aboveground and underground storage tanks, roads, and storage areas. In 2011 and 2012,
Chevron conducted a building removal project that resulted in the demolition to the basement or
slab level of the vast majority of buildings on-site. Currently no structures exist on the OU with
the exception of a few support buildings, and all storage tanks have been removed. The
predominantly developed areas include limited grass/green space habitat in the east section, as
well as limited fringe upland forest adjacent to the Church Parcel (OU-1B) and along Fishkill
Creek. No wetlands or other surface water features are located within the Main Facility.
Virtually all of the facility has pavement, old foundations, and non-vegetated areas (Figure 3.1).

3.2.1 Ecological Conceptual Site Model (ECSM)

This section describes the main elements of the ECSM for the Main Parcel (OU-1A),
illustrated in the diagram below.

z
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» 2|5|s|5|5|5)|%
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chemical processing) Upper Surface Uptake/D. Contact* 1) )
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Container storage (including
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— | Potentially Complete Migration Pathway

* Plant uptake or dermal contact

Sources: Contaminated surface soil from former operations of laboratory facilities;
underground and aboveground storage tanks; fueling areas. A description of formerly conducted
operations is provided in Section 1.3.1. Petroleum, coal products, and solvents have been used at
the Main Facility in connection with research operations.
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Fish and Wildlife Resource Characterization and Impact Analysis
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Contaminant Release and Transport Mechanisms: Constituents may infiltrate, percolate and
leach to groundwater. Additional release mechanisms may include transport in storm water
runoff and volatilization.

Exposure Media: Predominant exposure media are surface soil, and surface water at the
point of groundwater discharge into Fishkill Creek.

Primary Exposure Routes: Uptake and direct contact with surface soil for vegetation and soil
invertebrates. Fishkill Creek aquatic biota and shore vegetation may be exposed to groundwater
constituents and eroded soil transported by storm water.

Ecological Receptors: Parcel OU-1A was historically a fully developed industrial/
commercial facility; the majority of the buildings/structures have been removed. Wildlife
receptors are not typically expected to be present other than those species associated with urban
environments with limited green space. For this reason the exposure pathway for terrestrial
wildlife is considered incomplete.

The surface water and groundwater pathways are discussed separately in Section 3.9 for
Parcel OU-1F (Fishkill Creek).

3.2.2 Data Availability

Extensive surface soil data have been collected from the Main Facility (OU-1A) parcel
during previous site assessment and RCRA Facility Investigations. The extent of those
assessments and related investigations are described in Section 1.3.2. The surface soil data set
covers multiple sampling events conducted from 2000 to 2013. Surface soil data are available
for 138 locations distributed throughout OU-1A. Figure 3.1 indicates locations of surface soil
samples (0 to 2 ft bgs) collected from OU-1A. At each location, a color code is used to indicate
sample collection from one of three depth intervals: from 0O to 6 inches bgs; >6 inches to
12 inches bgs; and >12 inches to 24 inches bgs. Given the wide distribution of surface soil
sampling locations, a need for additional samples was not identified for the characterization of
surface soil in parcel OU-1A.

3.2.3 Potential Impacts on Fish and Wildlife Resources

Terrestrial habitats. The Main Facility parcel was extensively commercialized and
developed during the TRCB operations and includes very limited grass/green space habitat. An
evaluation of potential risk on wildlife species from exposure to surface soil is not appropriate
due to the developed nature of this parcel for over 50 years. Therefore potential impacts are not
expected to wildlife species from surface soil and Parcel OU-1A should be excluded from further
ecological risk analysis due to the lack of habitat and potential exposure.

Aquatic habitats. No wetlands or other surface water features were identified within the
Main Facility based on mapping and findings of the June 9-13, 2014 field survey (Section 2.2).
Aguatic habitat, however, may be impacted by contaminant migration from the OU-1A parcel
into Fishkill Creek. Section 3.9 presents an evaluation of surface water and sediment quality in
the Fishkill Creek segment along the TRCB facility (OU-1F), as well the potential groundwater
discharge into Fishkill Creek from adjacent parcels, including the Main Facility (OU-1A).
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Fish and Wildlife Resource Characterization and Impact Analysis
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3.3 CHURCH PROPERTY PARCEL (OU-1B)

The former Church Property (OU-1B) is a 15 acre undeveloped parcel located to the
northwest of the Main Facility (OU-1A) that once contained a local church which was relocated
off the OU-1B parcel. Currently no structures exist on the OU and no activities or occupants
currently exist on this parcel. Main areas that have been used are limited to the access road
along the west side of the parcel and the southeast corner where a church and parsonage were
located. Parcel OU-1B was not used as an area of active operations or disposal during the TRCB
operations. This parcel is bounded on the north via public road and residential properties, the
east by the Main Facility, the west by residential properties, and the south by Fishkill Creek
(Figure 3.2).

During the June 2014 habitat survey, mature upland forest was identified as the predominant
plant community throughout OU-1B (Section 2.2). This community had a mixture of hardwood
trees including sugar maple, pignut hickory, shagbark hickory, black oak, and northern red oak.
The shrub layer is variable and patchy in distribution due to the closed canopy of the mature
trees. The mature upland hardwood forest in the Church Property parcel is relatively
undisturbed. The soil layer is generally thin over much of the Church Property, and exposed
rock areas are found throughout the central section of the parcel. No wetlands or surface water
features are present within OU-1B.

3.3.1 Ecological Conceptual Site Model

This section describes the main elements of the ECSM for the Church Property Parcel
(OU-1A), illustrated in the diagram below.
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Sources: The parcel was not developed for TRCB operations and contains no known
industrial contaminant sources. Potential contaminant sources include non-industrial historical
use.

Contaminant Release and Transport Mechanisms: Discharge of storm water runoff into
Fishkill Creek. An additional release mechanism may include volatilization.

Exposure Media: Surface soil is the predominant exposure media. No wetlands or surface
water features are present within OU-1B.

Primary Exposure Routes: Primary exposure routes for vegetation and soil invertebrates to
surface soil are uptake and direct contact; wildlife may be exposed via food consumption and
incidental soil ingestion.

Ecological Receptors: Upper hardwood forest is the predominant vegetation cover in the
Church Property Parcel. Typical ecological receptors are wildlife species associated with upland
wooded areas.

3.3.2 Data Availability and COPEC Screening

Surface soil samples (0 to 2 ft bgs depth range) were collected from 17 locations on the
Church Parcel during the Supplemental RFI (Parsons 2009). Figure 3.2 shows the location of
surface soil samples collected from OU-1B. For each location, a color code is used to indicate
the sample collection depth intervals (0-6 inches bgs; 6-12 inches bgs; and 12-24 inches bgs).
Samples were analyzed for VOCs, SVOCs and TAL metals, as well as pesticides and PCBs.
Additional sample collection to fully characterize surface soil at the former Church Property
Parcel will be conducted as specified in a separate sampling work plan currently under
development.

Table 3.4 presents summary statistics for parameters in Parcel OU-1B surface soil (0-2 ft
bgs) that exceeded SCO screening values for protection of ecological resources. Summary
statistics by individual parameter indicate number of samples collected, number of detections,
average and maximum detected concentrations, 95% UCL, and number of samples that exceed
SCOs. Detailed data are provided in Appendix 6 Table 1.

For the Church Property parcel, the screening of surface soil data identified as COPECs the
following compounds based on detected concentrations (95% UCL) and SCOs for protection of
ecological resources:

e Inorganic compounds: copper, lead, mercury, nickel, and zinc.
e Pesticides: 4,4’-DDE; and 4,4’-DDT.

Summary statistics by sampling depth for all analyzed parameters are provided in
Attachment 3.

The spatial distribution of parameters exceeding surface soil screening values in the former
Church Property parcel is depicted in Figure 3.3 for VOCs, Figure 3.4 for SVOCs and pesticides,
and Figure 3.5 for metals. Exceedances of one or more screening values for metals were found
throughout most of the parcel. No screening values were exceeded for VOCs at any sampling
locations (Figure 3.3). Exceedances of SVOCs and pesticides, depicted in Figure 3.4, were
limited to 4,4’-DDT and 4,4’-DDE.
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Table 3.4. Parcel OU-1B Summary of Screening Value Exceedances in Surface Soil

Mean Number No. Samples Within  Within Within

Screening Detected 95%  Maximum of Exceeding Percent 0-6" 6-12" 12-24"

Parameter Units Criteria* Conc. UCL** Conc. Samples Criteria Exceedance Depth? Depth? Depth?
4,4'-DDD ug/kg 3.3 2.42 1.20 6.10 33 2 6.1% yes yes not sampled
4,4'-DDE ug/kg 33 15.2 21.0 59 33 20 60.6% yes yes not sampled
4,4'-DDT ug/kg 33 15.1 21.0 73 33 18 54.5% yes yes not sampled
Arsenic mg/kg 13 10.1 12.0 34 33 6 18.2% yes yes not sampled
Chromium mg/kg 41 21.9 30.0 61.7 33 2 6.1% yes yes not sampled
Copper mg/kg 50 32.8 51.0 112 33 7 21.2% yes yes not sampled
Lead mg/kg 63 137.2 191 564 33 17 51.5% yes yes not sampled
Manganese mg/kg 1600 664.5 779 1960 33 1 3.0% yes - not sampled
Mercury mg/kg 0.18 0.21 0.28 0.66 33 16 48.5% yes yes not sampled
Nickel mg/kg 30 22.1 32.0 89.9 33 2 6.1% yes - not sampled
Selenium mg/kg 3.9 2.10 1.50 5.04 33 1 3.0% yes - not sampled
Silver mg/kg 2.0 0.44 0.54 2.93 33 1 3.0% yes - not sampled
Zinc mg/kg 109 131.7 237 804 33 10 30.3% yes yes not sampled

* NYSDEC, Soil Cleanup Objectives for Protection of Ecological Resources (6 NYCRR 375-6.8, Table b)
** 95% Upper Confidence Limit (UCL) on the mean (ProUCLv.5, EPA 2013). Boldface indicates 95% UCL values exceeding screening criteria.

3.3.3 Potential Impacts on Fish and Wildlife Resources

Terrestrial habitats. Screening of soil concentrations against SCOs indicated that wildlife
receptors may be at risk for adverse effects from direct or dietary exposure to metals (copper,
lead, mercury, nickel, and zinc) and pesticides (4,4’-DDE and 4,4’-DDT) in surface soil. An
evaluation of potential risk to wildlife species from exposure to surface soil is warranted for the
OU-1B parcel given the COPEC determination and habitat quality (predominantly undisturbed
upland forest habitat). In addition, a sampling plan is under development to further evaluate soil
background conditions at Parcel OU-1B.

Aquatic habitats. No wetlands or other surface water features were identified within the
Church Property Parcel based on mapping and findings of the June 9-13, 2014 field survey
(Section 2.2).

3.4 FORMER WASHINGTON AVENUE TANK FARM (OU-1C)

The WATF (OU-1C) consists of five acres of land that is located south of Fishkill Creek and
north of Washington Avenue. The WATF was formerly the site of over thirty above-ground
storage tanks and associated facilities. The tanks and containment structures were removed in
the fall of 2003 and winter of 2004. The area currently is an open lot with the remains of piping
structures, and a previously operated groundwater recovery system. Vegetation on the WATF is
sparse with mostly low grasses and woody stem weeds due to routine maintenance. There is a
row of deciduous trees located along the Creek outside of the fence. No wetlands or surface
water features are present within OU-1C. Figure 3.6 indicates the location of the WATF parcel
and surrounding areas.

3.4.1 Ecological Conceptual Site Model

This section describes the main elements of the ECSM for the WATF (OU-1C), illustrated
in the diagram below.
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Sources: Contaminated surface soil and groundwater from former aboveground storage
tanks, piping, and fueling areas.

Contaminant Release and Transport Mechanisms: Transport of contaminated surface soil in
storm water runoff. Constituents may infiltrate, percolate and leach to groundwater. Additional
release mechanisms may include volatilization.

Exposure Media: The predominant exposure media are surface soil and potentially surface
water at the point of groundwater discharge into Fishkill Creek. The groundwater pathway is
discussed separately in Section 3.9 for Parcel OU-1F (Fishkill Creek).

Primary Exposure Routes: Uptake and direct contact for vegetation and soil invertebrates.
Fishkill Creek aquatic biota and shore vegetation may be exposed to groundwater constituents, if
discharging to the creek.

Ecological Receptors: The Tank Farm parcel was historically fully developed; in 2003
/2004, all buildings/structures were removed. Wildlife receptors throughout most of the parcel
would be predominantly small species associated with urban environments, and would be
transient due to the lack of habitat.

3.4.2 Data Availability and COPEC Screening

Previous sampling at the WATF Parcel (OU-1C) has been limited to subsurface soil and
groundwater investigations. No data are available for the characterization of surface soil (0 to
2 ft bgs) and evaluation of potential for adverse effects on wildlife and terrestrial habitat.
Therefore, no COPEC screening was conducted for surface soil at OU-1C.
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3.4.3 Potential Impacts on Fish and Wildlife Resources

Terrestrial habitats. An evaluation of potential risk to wildlife species from exposure to
surface soil is not appropriate due to the developed nature of this parcel. Therefore potential
impacts are not expected to wildlife species from surface soil and Parcel OU-1C should be
excluded from further ecological risk analysis due to the lack of habitat and potential exposure.

Aquatic habitats. No wetlands or other surface water features were identified within the
WATF parcel based on mapping and findings of the June 9-13, 2014 field survey (Section 2.2).
Agquatic habitat, however, may be impacted by contaminant migration from the OU-1C parcel
into Fishkill Creek. Section 3.9 presents an evaluation of surface water and sediment quality in
the Fishkill Creek segment along the TRCB facility (OU-1F), as well the potential groundwater
discharge into Fishkill Creek.

3.5 RESIDENTIAL PROPERTY PARCELS (OU-1D AND OU-3)

Parcels OU-1D (approximately 2.1 acres) and OU-3 (approximately 0.67 acre) are located in
undeveloped land never used as part of former TRCB operations. These two small parcels,
adjacent to Washington Avenue and residential properties, are designated for future residential
use. Figure 3.6 indicates the location of parcels OU-1D and OU-3. No structures currently exist
within those parcels. Most of the land is currently wooded (primarily successional upland
forest). No wetlands or surface water features are present within residential parcels OU-1D and
OU-3. There are no known contaminant sources on site.

3.5.1 Ecological Conceptual Site Model

This section describes the main elements of the ECSM for parcels OU-1D or OU-3,
illustrated in the diagram below.
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Sources: The parcel was not developed for TRCB operations and contains no known
industrial contaminant sources.

Contaminant Release and Transport Mechanisms: Storm water runoff from OU-1E is a
potential contaminant transport mechanism. Volatilization is a secondary pathway.

Exposure Media: Surface soil is the predominant exposure media. No wetlands or surface
water features are present within parcels OU-1D or OU-3.

Primary Exposure Routes: Primary exposure routes for vegetation and soil invertebrates to
surface soil are uptake and direct contact.

Ecological Receptors: The parcels are undeveloped lots surrounded by the road and other
residential parcels that do not provide significant wildlife habitat. No wetlands or surface water
features are present.

3.5.2 Data Availability and COPEC Screening

Surface soil data are not currently available for characterization of potential impacts on
ecological resources. However, the parcels have no known contaminant sources.

3.5.3 Potential Impacts on Fish and Wildlife Resources

It is not anticipated that wildlife impacts are occurring on OU-1D and OU-3 because these
parcels are residential lots adjacent to the road with limited habitat and surrounded by other
residential parcels. No further evaluation of OU-1D and OU-3 is anticipated in terms of
ecological risk evaluation due to limited habitat.

3.6 BACK 93 ACRES PARCEL (OU-1E)

The Back 93 Acres Parcel was partially developed for placement of outdoor sports and other
recreational facilities associated with the TRCB. Those facilities were located mostly along the
northeast section of the parcel. Figure 3.7 indicates Parcel OU-1E boundaries, former
recreational areas locations, boundaries of former disposal sites and excavation areas, and
surface soil sampling locations. Contaminant sources associated with the TRCB operation were
removed in various approved soil remedial actions conducted from the mid 1980°s until 2006
according to NYSDEC requirements. Remedial actions at twelve former disposal areas,
described in Section 1.3.3, included soil excavation, confirmation sampling, clean backfill
placement, and transport of excavated materials to offsite disposal facilities. Backfill analysis
results for the 2005/2006 excavations, presented in Attachment 4, confirm that clean backfill soil
was utilized (no parameters exceeded SCO screening values).

A qualitative survey conducted on June 9-13, 2014, described in Section 2.2, indicates that
most of the parcel’s vegetative cover can be classified as upper hardwood forest, with intermixed
open fields and areas of grass/green space in the former recreational areas located within the
northeast sections of OU-1E. Small springs and wetlands are located along the parcel’s eastern
boundary (Figure 2.4). Wetlands and other surface water features located within the Back 93
Acres Parcel were previously discussed in Sections 2.2.2 and 2.2.3.

3.6.1 Ecological Conceptual Site Model

This section describes the main elements of the ECSM for the Back 93 Acres Parcel
(OU-1E), illustrated in the diagram below.
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Contaminant Source: Contaminant surface soil. Contaminant sources associated with the
TRCB operation were removed in various approved removal actions from the mid 1980’s until
2006.

Contaminant Release and Transport Mechanisms: Transport in storm water runoff is the
primary mechanism for migration of soil constituents. An additional release mechanism may
include volatilization.

Exposure Media: Predominant exposure media are surface soil, wetlands sediment, and
springs.

Primary Exposure Routes: Primary exposure routes for vegetation and soil invertebrates to
surface soil are uptake and direct contact; wildlife may be exposed via food consumption, water
ingestion, and incidental soil/sediment ingestion. Direct contact and ingestion is also a potential
exposure pathway for aquatic biota and vegetation associated with wetlands and springs.

Ecological Receptors: Typical ecological receptors are those wildlife species associated
with upland forested areas, springs, and wetlands.

3.6.2 Data Availability and COPEC Screening

Surface soil samples have been collected from 28 locations throughout the central and
eastern sections of the Back 93 Acre Parcel (OU-1E) where TRCB disposal operations were
formerly conducted. Figure 3.7 indicates sampling location and depth (0-6 inches bgs and 6-12
inches bgs). No surface soil sampling has been conducted in the remaining sections of the
OU-1E parcel because TRCB operations were not conducted and contaminant sources are not
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known to be present. Surface water data for springs/wetlands areas are not available. Additional
sample collection to further characterize surface soil at parcel OU-1E, as well as water resources,
will be conducted as specified in a separate sampling work plan currently under development.

Table 3.5 summarizes the screening of Parcel OU-1E surface soil data versus SCO criteria
for protection of ecological resources. Summary statistics by sampling depth for all analyzed
parameters are provided in Attachment 3. With the single exception of benzo(a)pyrene, no other
organic compounds or inorganic substances exceeded SCO screening values. The screening
value for benzo(a)pyrene (2,600 mg/kg) was moderately exceeded in 1 out of 21 surface soil
samples analyzed (location ITSB-46, Chemical Burial Site No. 2 remedial area). However, the
95% UCL was well below the SCO and, thus, benzo(a)pyrene was not identified as a COPEC at
OU-1E (Attachment 6, Table 2). No other PAHs were detected at a concentration above their
respective screening values in any of the surface soil samples collected from OU-1E.

Table 3.5. Parcel OU-1E Summary of Screening Value Exceedances in Surface Soil

Mean Number No. Samples Within  Within Within

Screening Detected 95%  Maximum of Exceeding Percent 0-6" 6-12" 12-24"

Parameter Units Criteria* Conc. UCL** Conc. Samples Criteria Exceedance Depth? Depth? Depth?
Benzo(a)Pyrene ug/kg 2600 656 876 3000 21 1 4.8% yes yes not sampled

* NYSDEC, Soil Cleanup Objectives for Protection of Ecological Resources (6 NYCRR 375-6.8, Table b)
** 95% Upper Confidence Limit (UCL) on the mean (ProUCLv.5, EPA 2013).

3.6.3 Potential Impacts on Fish and Wildlife Resources

No impacts on fish and wildlife resources are anticipated for Parcel OU-1E. Historic
contaminant sources associated with the TRCB operation have been removed in various
approved soil remedial actions conducted according to NYSDEC requirements from the mid
1980’s until 2006. No other contaminant sources are known to exist within Parcel OU-1E.
Further evaluation of soil conditions and ecological risk will be conducted based on results of
additional sampling to be conducted in the Back 93 Acres parcel.

3.7 ROAD PARCEL (OU-2)

Parcel OU-2 is a 0.233 acre parcel along and underneath Washington Avenue (Figure 3.6).
This parcel is located outside of the fence line of the main property and is maintained by the
Town of Fishkill as a major thoroughfare. No known TRCB activities were conducted on this
property. The parcel is fully developed, containing the road and adjacent grass service areas. No
surface water features or other ecological resources are located within OU-2. No surface soil
data are available for Parcel OU-2 and no samples are anticipated to be collected as this is a
public road. An evaluation of ecological risk is not anticipated for the Road Parcel due to the
lack of habitat.

3.8 DAM AND ASSOCIATED HYDROPOWER FACILITIES (OU-4)

Parcel OU-4 is described as the “Hydroelectric Facility & Dam”. The operable unit includes
the hydroelectric buildings and the dam itself with access on the north side via an easement to
Old Glenham Road, and on the south side via an easement to Washington Avenue (Figure 3.8).
The parcel is approximately 4.96 acres. Most of the west and central sections of OU-4 contain
upland hardwood forest adjacent to Fishkill Creek. The east section of the parcel, adjacent to the
WATF, is sparse with mostly low grasses and woody stem weeds due to routine lawn
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maintenance. The hydroelectric facilities are located in a fully developed area north of Fishkill
Creek, adjacent to the Main Facility. No wetlands or surface water features are present within
Parcel OU-4.

3.8.1 Ecological Conceptual Site Model

This section describes the main elements of the ECSM for Parcel OU-4, illustrated in the
diagram below.
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SOURCE MEDIA MECHANISM MEDIA ROUTES
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Contaminant Sources: Contaminated surface soil associated with operation of the
hydroelectric dam and facilities is the primary contaminant source.

Contaminant Release and Transport Mechanisms: Surface soil constituents may infiltrate,
percolate and leach to groundwater. Additional release mechanisms are transport in storm water
runoff and volatilization.

Exposure Media: Predominant exposure media are surface soil and surface water at the
point of groundwater discharge into Fishkill Creek.

Primary Exposure Routes: Uptake and direct contact for vegetation and soil invertebrates;
food consumption and incidental soil ingestion for wildlife species. Fishkill Creek aquatic biota
and shore vegetation may be exposed to groundwater constituents.

Ecological Receptors: Typical ecological receptors are wildlife species associated with
small wooded areas adjacent to the creek and small urban wildlife associated with limited green
space.
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Data for surface soil exposure are discussed below. The groundwater pathway is discussed
separately in Section 3.9 for Parcel OU-1F (Fishkill Creek) based on data from the OU-4 and
two other parcels adjacent to the creek (OU-1A and OU-1C).

3.8.2 Data Availability and COPEC Screening

Surface soil samples (0 to 2 ft bgs depth range) were collected from 21 locations on the OU-
4 Parcel during previous site assessment and RCRA Facility Investigations (Section 1.3.2).
Figure 3.8 shows the location of surface soil samples collected from OU-4. For each location, a
color code is used to indicate the sample collection depth intervals (0-6 inches bgs; 6-12 inches
bgs; and 12-24 inches bgs). A need for additional sample collection has not been identified for
surface soil characterization at the Dam and Associated Facilities Parcel (OU-4).

Table 3.6 presents summary statistics for parameters in Parcel OU-4 that exceeded SCO
surface soil screening values for protection of ecological resources. Summary statistics
(Appendix 6, Table 3) by individual parameter indicate number of samples collected, number of
detections, average and maximum detected concentrations, 95% UCL, and number of samples
that exceed SCOs. For the OU-4 Parcel, the screening of surface soil data (0-2 ft bgs) identified
as COPECs the following inorganic compounds based on detected concentrations (95% UCL)
and SCOs for protection of ecological resources: chromium, copper, lead, mercury, and zinc.

The number of COPECs identified for the deeper soil interval (>12-24 inches) was limited
to lead and mercury. Summary statistics by sampling depth for all analyzed parameters are
provided in Attachment 3.

The spatial distribution of parameters exceeding surface soil screening values in Parcel
OU-4 is depicted in Figure 3.3 for VOCs, Figure 3.4 for SVOCs and pesticides, and Figure 3.5
for metals. No organic compounds were detected at concentrations exceeding screening values
(Figures 3.3 and 3.4). Exceedances of one or more screening values for metals were within two
main areas on OU-4 located on the west and center portions of the parcel. Further evaluation of
ecological risk associated with these exceedances will be addressed in the Alternatives
Assessment and Remedial Action Work Plan for this parcel.

Table 3.6. Parcel OU-4 Summary of Screening Value Exceedances in Surface Soil

Mean Number No. Samples Within  Within Within
Screening Detected 95%  Maximum of Exceeding Percent 0-6" 6-12" 12-24"
Parameter Units Criteria*  Conc. UCL** Conc. Samples Criteria Exceedance Depth? Depth? Depth?
Arsenic mg/kg 13 7.1 8.0 21.0 59 2 3.1% yes yes -
Chromium mg/kg 41 123.0 522 5410 59 3 4.7% yes yes
Copper mg/kg 50 56.5 155 1340 59 4 6.3% yes yes -
Lead mg/kg 63 49.0 96.0 514 59 7 10.9% yes yes yes
Manganese mg/kg 1600 674 734 1760 59 1 1.6% yes - -
Mercury mg/kg 0.18 0.35 0.56 1.75 59 31 48.4% yes yes yes
Nickel mg/kg 30 7.36 29.0 50.4 59 22 34.4% yes yes -
Selenium mg/kg 3.9 0.68 1.20 4.19 59 1 1.6% yes -
Zinc mg/kg 109 93.6 116 331 59 10 15.6% yes yes

* NYSDEC, Soil Cleanup Objectives for Protection of Ecological Resources (6 NYCRR 375-6.8, Table b)
** 95% Upper Confidence Limit (UCL) on the mean (ProUCLv.5, EPA 2013). Boldface indicates 95% UCL values exceeding screening criteria.

3.8.3 Potential Impacts on Fish and Wildlife Resources

Terrestrial habitats. Based on 95% UCL concentrations, wildlife receptors may be at risk
for adverse effects from direct or dietary exposure to five metals in surface soil. An evaluation
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of potential risk on wildlife species from exposure to surface soil is warranted for the OU-4
parcel given the COPEC determination and habitat quality (predominantly upland forest habitat
and maintained grass areas).

Agquatic habitats. No wetlands or other surface water features were identified within Parcel
OU-4 based on mapping and findings of the June 9-13, 2014 field survey (Section 2.2). Aquatic
habitat, however, may be impacted by contaminant migration from the OU-4 parcel into Fishkill
Creek. Section 3.9 presents an evaluation of surface water and sediment quality in the Fishkill
Creek segment along the TRCB facility (OU-1F), as well the potential groundwater discharge
into Fishkill Creek from adjacent parcels, including Parcel OU-4.

3.9 FISHKILL CREEK (OU-1F)

Fishkill Creek (OU-1F) is a surface water body located south of the Main Facility (OU-1A)
and north of the WATF (OU-1C). The Creek was used as a hydropower source for the site in the
past. No additional TRCB activities were conducted in or within the Creek. Figure 1.2
illustrates the extent of the OU-1F parcel.

Fishkill Creek originates approximately fifteen miles east of Beacon and traverses the area
from east to west with a fall of approximately 23 ft per mile. The surface water elevations of the
Creek are controlled by dams. The upper dam (Texaco Dam) is located on the Site, at the west
end of the WATF parcel (See Figure 1.2). The height of the dam is approximately 22 ft. A
second dam is located approximately 1,400 ft downstream from the Texaco Dam. A third dam is
located just above East Main Street in Beacon downstream from the TRCB.

The Creek above the Texaco Dam is wide and generally quiescent with an accumulated
thickness of sediment. Below the Texaco Dam, the river narrows significantly and the Creek
flows through a steep-sided channel. Downstream of the Site, Fishkill Creek passes through the
City of Beacon and discharges to the Hudson River. More in-depth descriptions of the Creek can
be found in the Surface Water and Hydrogeology Sections of this report (Sections 1.6 and 1.7,
respectively).

3.9.1 Ecological Conceptual Site Model

This section describes the main elements of the ECSM for Parcel OU-1F, illustrated in the
diagram below.
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Contaminant Sources: Both upstream and on-site sources potentially may affect Fishkill
Creek. Most of the creek’s watershed is located upstream of TRCB. Consequently, both surface
water and sediment in the creek are expected to reflect conditions associated with multiple point
and non-point contaminant sources unrelated to TRCB operations (e.g., municipal and industrial
effluent discharges, contaminated runoff). Within OU-1F, soil and groundwater from three
parcels adjacent to the creek are potential contaminant sources: Main Facility (OU-1A), WATF
(OU-1C), and Hydroelectric Dam and Facilities parcel (OU-4).

Contaminant Release and Transport Mechanisms: Soil constituents from the site as well as
upstream sources may reach the creek directly by migration in stormwater runoff. Surface soil
constituents may also infiltrate, percolate and leach into groundwater and, in turn, discharge into
the creek. Within the creek, a continuous interaction takes place between water and sediment by
particle deposition from the water column, re-suspension, and by contaminant desorption from
the sediment.

Exposure Media: Surface water and sediments within the OU-1F reach of Fishkill Creek.

Primary Exposure Routes: Fishkill Creek biota may be exposed to surface water and
sediment contaminants by direct contact and ingestion. In addition, aquatic and semi-aquatic
organisms may be exposed by food ingestion as contaminants are transferred along the food
chain.

Ecological Receptors: Both aquatic and semi-aquatic organisms are potentially exposed to
creek-associated contamination. The aquatic food chain includes water column microorganisms
(plankton), aquatic plants, benthic invertebrates, and species representative of upper trophic
levels such as foraging fish (e.g., minnows), bottom-feeding fish (e.g., carp, bullhead), and
predatory fish such (e.g., smallmouth bass). Examples of semi-aquatic biota include riparian
vegetation, amphibians and shorebirds.
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3.9.2 Data Availability and COPEC Screening

A sediment and surface water sampling event was conducted from August 11" through
September 11, 2014 to provide a comprehensive characterization of the Fishkill Creek segment
located along the TRCB. Upstream conditions were also evaluated to establish anthropogenic
background conditions. The scope of work for the sampling program (Parsons 2014) included
collection of 11 surface water samples and 43 sediment locations along 11 transects located
within Fishkill Creek. Samples were collected to obtain background data chemical parameters of
interest and evaluate surface water and sediment analytical data quality both upstream and
downstream of the on-site hydroelectric dam and adjacent to the Site. Sampling locations are
depicted in Figure 3.9 (upstream transects 1 through 3) and Figure 3.10 (downstream transects 4
through 11). Attachment 5 presents methods and detailed results of the sediment and surface
water sampling program. As depicted in Figures 3.9 and 3.10, no sediment was available for
sampling at some locations of transect 3 (two locations), transect 4 (two locations), transect 8 (all
locations), transect 9 (two locations), and transect 10 (two locations).

Surface Water

Data from 11 surface water samples were evaluated by comparison to water quality
screening values, as described in Section 3.1.2. Three of the samples were collected upstream of
the TBRC. Surface water samples were analyzed for metals and other inorganic compounds,
VOCs and PAHs. Detected concentrations were compared to Surface Water Quality Standards
(WQS), Class “C” waters applicable to the Fishkill Creek segment along TRBC (6 NYCRR Part
703). Detailed analytical data and a comparison to screening values are provided in Table 7 of
Attachment 5. No organic compounds were found at detectable concentrations in surface water
samples. No metals were detected at concentrations above WQS except for dissolved mercury at
two locations: one location upstream of TRCB, at a 0.004 ug/L concentration, and another
location along TRCB, at a lower concentration (0.0034 ug/L). Based on these findings, no
surface water COPECs were identified for Fishkill Creek along TRCB.

Sediment

Sediment samples were collected (or attempted) from 43 sites located on three transects
upstream of TRCB, four transects along TRCB upstream of the dam, and four transects
downstream from the dam. Three to five samples were collected per transect at depth ranges of
0to 6 inches, 6 to 12 inches, 12 to 24 inches, and 24 to 36 inches. Collected samples were
analyzed for metals, selected VOCs, PAHs and PCBs. Detected concentrations were compared
to SGVs from NYSDEC June 2014 guidance document (Section 3.1.3). Detailed analytical data
and a comparison to SGVs are presented in Attachment 5.

Volatile Organic Compounds

Detailed VOC data and a comparison to SGVs are presented in Table 2 of Attachment 5.
VOCs were found at concentrations near or below analytical detection limits at all sampling
locations. All detected VOCs had concentrations below available Class A SGV. Based on these
findings, no VOCs were identified as COPECs in Fishkill Creek sediment collected along
TRCB.
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Polychlorinated Biphenyls

Detailed PCB data and a comparison to SGVs are presented in Table 6 of Attachment 5.
Total PCBs were below the sediment Class A threshold (100 mg/kg) at all sampling locations
(maximum detected value of 16 mg/kg). Individual Aroclors were found at concentrations near
or below analytical detection limits. Based on these findings, no PCBs were identified as
COPEC:s in Fishkill Creek sediment collected along TRCB.

Polycyclic Aromatic Hydrocarbons

Detailed PAH data and a comparison to SGVs are presented in Table 3 of Attachment 5.
Only one out of 101 samples exceeded the Class A SGV of 4,000 ug/kg for total PAHs (transect
9 C, downstream from the dam). Downstream of the dam, a single sample from 0-6 inches at
transect 9_C was found to have a total PAH concentration greater than the Class C SQV
(>45,000 ug/kg total PAHs). This sample was the only sample successfully retrieved from
Transect 9 due to lack of sufficient sediment deposition in this area. Based on the isolated and
limited area of PAH contamination in an area with minimal sediment deposition and lack of
exceedance of total PAH Class A SQV in all other sediment samples, total PAHs are not
considered a concern for adverse effects on sediment-associated organisms in sediments
collected along TRCB.

An analysis was conducted on the single sample exceeding the PAH screening value to
determine whether the likely source was fuel oil or other petroleum-derived sources that were
historically used at the TRCB (Attachment 7). The analysis was based on the relative abundance
of substituted and unsubstituted PAHSs as a tool to identify the source of PAHSs in a given sample.
PAHSs derived from crude oil, petrogenic PAHSs, typically display less of the parent, unsubstituted
PAH than the substituted species while pyrogenic PAHSs, those derived from coal tar, wood tar,
or combustion are dominated by unsubstituted PAHs. The analysis showed a clear dominance of
the unsubstituted PAHSs indicating that the hydrocarbons in the sample from transect 9 C are
from creosote or coal tar rather than fuel oil or other petroleum-derived sources historically used
at TRCB.

Metals

Screening by Sediment Guidance Values. An initial screen of metals concentrations was
conducted based on SGVs, Class A and Class C sediment. Detailed data on sediment metals
concentration by site and depth are presented in Table 4 of Attachment5, along with a
comparison to SGVs. Eight metals exceeded SGVs Class A at one or more locations: arsenic,
chromium, copper, lead, mercury, nickel, silver, zinc. Only two metals exceeded the sediment
Class C threshold: nickel in two samples, and mercury in one sample.

Screening by Background Concentrations. A second-level screening of metals
concentrations was conducted based on sediment background concentrations, per NYSDEC
DER-10 guidance, Section 3.8.3. Background concentrations of metals were calculated based on
the 95% USL of 26 sediment samples collected from Fishkill Creek along 3 transects located
upstream of the TRBC (0 to 2 ft depth) during the August 11" through September 11, 2014
investigation. Summary statistics and 95% USL values for background sediment samples,
calculated using ProUCL v. 5.1, are provided in Attachment 6, Table 4. The second-level
screening of metals that exceeded SGVs and background concentrations (95% USL of upstream
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samples) is presented in Attachment 6, Table 5. The combined screening reduced the number of
Class B sediments to 12 samples and Class C sediments to three samples. A summary of the
second-level sediment screening is presented in Attachment 6, Table 6.

Fishkill Creek locations where both background concentration and SGV Class A were
exceeded in at least one sample at any depth are as follows:

e Transect 02 (upstream of TRBC): copper and nickel

e Transect 05: arsenic, chromium, nickel, silver and zinc.

e Transect 06: arsenic, chromium, copper, lead, nickel and zinc
e Transect 07: arsenic, chromium, copper, lead and nickel

e Transects 09 and 10: mercury

Concentrations of metals in the Fishkill Creek segment along TRCB were further evaluated
by sediment depth (0-6 inches and 6-24 inches) and sampling transect location (on-site upstream
or downstream of the dam). Tables 3.7 and 3.8 present summary statistics for transects located
upstream of the dam (transects 4 to 7) and downstream of the dam (transects 9 to 11),
respectively. The comparison, based on detected concentrations, was intended to assess potential
differences in the type of sediment present upstream of the dam (a depositional area) and
downstream of the dam. However, no clear trend was observed in terms of sediment quality by
depth or location relative to the dam. Upstream of the dam, the number of samples exceeding
both screening values and background concentration was low, with only one or two samples
exceeding those two reference values. Downstream of the dam, no metals exceeded
background/screening values with the exception of mercury. It should be noted that below the
dam, sediment could only be collected in a few, scattered depositional areas that provide a very
limited habitat for benthic organisms. Table 3.9 depicts the sediment quality classification by
sampling location and depth on the basis of screening values and background concentration.
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Table 3.7 Metals Summary Statistics for Sediment Samples Collected along TRCB
Upstream of the Dam

Mean of Maximum Upstream No. Detections
Total Detected Detected Concentration* Screening Exceeding
Number Concentration Concentration (Background, Value** Screening and Percent
Analyte Samples (mg/kg) (mg/kg) mg/kg) (mg/kg) Background  Exceedance

Top Sediment (0-6 inches depth)

Arsenic 16 5.48 10.9 6.9 10 1 6%
Cadmium 16 0.38 0.784 0.79 1 0 0%
Chromium 16 26.2 47.7 35 43 2 13%
Copper 16 30.1 62.4 57 32 1 6%
Lead 16 28.4 49 53 36 0 0%
Mercury 16 0.19 0.719 0.107 0.2 1 6%
Nickel 16 30.2 49.4 41 23 1 6%
Silver 16 0.2 0.61 0.45 1 [¢] 0%
Zinc 16 127.6 266 210 120 2 13%
Deeper Sediment (6-24 inches depth)

Arsenic 28 5.12 8.59 6.9 10 0 0%
Cadmium 28 0.36 0.85 0.79 1 ] 0%
Chromium 28 24.5 55.7 35 43 1 4%
Copper 28 28.1 59 57 32 2 7%
Lead 28 26.4 56.7 53 36 2 7%
Mercury 28 0.17 0.728 0.107 0.2 1 4%
Nickel 28 30.2 47.4 41 23 1 4%
Silver 28 0.22 1.26 0.45 1 1 4%
Zinc 28 112.2 244 210 120 2 7%

* Background concentration is the Upper Simultaneous Limit of sediment samples collected from 3 upstream transects.
** NYSDEC sediment quality classification, Class A

Table 3.8 Metals Summary Statistics for Sediment Samples Collected along TRCB
Downstream of the Dam

Mean of Maximum Upstream No. Detections
Total Detected Detected Concentration* Screening Exceeding
Number Concentration Concentration (Background, Value** Screening and Percent
Analyte Samples (mg/kg) (mg/kg) mg/kg) (mg/kg) Background Exceedance

Top Sediment (0-6 inches depth)

Arsenic 4 4.18 4.74 6.9 10 0 0%
Cadmium 4 0.086 0.133 0.79 1 0 0%
Chromium 4 22.6 32.1 35 43 0 0%
Copper 4 15 17.8 57 32 0 0%
Lead 4 22.7 37.2 53 36 0 0%
Mercury 4 0.43 1.3 0.107 0.2 2 50%
Nickel 4 26.6 35.8 41 23 0 0%
Silver 4 0.047 0.118 0.45 1 0 0%
Zinc 4 80.4 108 210 120 0 0%
Deeper Sediment (6-24 inches depth)

Arsenic 4 3.06 3.47 6.9 10 0 0%
Cadmium 4 0.067 0.076 0.79 1 0 0%
Chromium 4 30.1 39.8 35 43 0 0%
Copper 4 12.7 17.7 57 32 0 0%
Lead 4 18.1 31.8 53 36 0 0%
Mercury 4 0.06 0.116 0.107 0.2 0 0%
Nickel 4 29.7 34.6 41 23 0 0%
Silver 4 0.039 0.058 0.45 1 0 0%
Zinc 4 78.3 87.2 210 120 0 0%

* Background concentration is the Upper Simultaneous Limit of sediment samples collected from 3 upstream transects.
** NYSDEC sediment quality classification, Class A
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Table 3.9. Sediment Quality Classification by Sampling Location and Depth

LOCATION/DEPTH* Sample A Sample B Sample C Sample D Sample E
Upstream Transects (Background)
Transect 01 0-0.5 ft depth Class A Class A Class A Class A Class A
0.5-1 ft depth Class A Class A Class A Class A --
1-2 ft depth Class A Class A Class A Class A --
2-3 ft depth Class A Class A Class A Class A --
Transect 02 0-0.5 ft depth Class A Class A Class A Class A Class A
0.5-1 ft depth Class A - - Class A Class B
1-2 ftdepth -- -- -- -- Class A
2-3 ft depth -- -- -- -- Class A
Transect 03 0-0.5 ft depth -- -- Class A
0.5-1 ft depth -- -- Class A not collected**
1-2 ft depth -- -- Class A
2-3 ftdepth -- -- Class A
Downstream Transects (Along TRCB)
Transect 04 0-0.5 ft depth -- -- Class A
0.5-1 ft depth -- -- Class A not collected**
1-2 ft depth -- -- Class A
2-3 ft depth -- -- Class A
Transect 05 0-0.5 ft depth Class A Class A Class C Class A Class B
0.5-1 ft depth Class A Class A Class A Class B Class A
1-2 ft depth Class A - -- Class B Class A
2-3 ft depth Class A -- -- Class A Class A
Transect 06 0-0.5 ft depth Class B Class A Class A Class A Class B
0.5-1 ft depth Class B Class A Class A Class A Class B
1-2 ft depth Class A Class B -- Class A Class A
2-3 ft depth Class B -- -- Class A Class A
Transect 07 0-0.5 ft depth Class B Class A Class A Class A Class A
0.5-1 ft depth Class A Class A Class A Class A Class A
1-2 ft depth Class B Class A -- Class A Class A
2-3 ft depth Class A Class A -- Class A Class C
Transect 09 0-0.5 ft depth -- -- Class B
0.5-1 ft depth -- -- -
1-2 ft depth -- -- --
2-3 ft depth -- -- --
Transect 10 0-0.5 ft depth Class C -- --
0.5-1 ft depth Class A -- -- not collected**
1-2 ft depth Class A -- --
2-3 ft depth -- -- --
Transect 11 0-0.5 ft depth -- Class A Class A
0.5-1 ft depth -- -- Class A
1-2 ft depth - -- Class A
2-3 ft depth -- -- --

* Locations/depths where sediment was not available for collection are indicated by
**Only 3 samples pertransect were collected in narrow stream sections.
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Overall, most of the sediment samples from Fishkill Creek collected along TRCB (48 out of
63 samples) fell within the Class A category indicative of low or no potential for adverse effects
on benthic organisms. In those instances where the results fell within the Class B category (12
out of 63 samples), concentrations above the sediment screening value were low, with average
concentrations typically below upstream values (Tables 3.7 and 3.8). No distribution trend was
observed, either in terms of depth or sampling location. Three samples within the Class C
category were from disconnected locations and due to a single metal, either nickel (two
locations) or mercury (a single location).

Screeening of Metals Mixtures based on Bioavailability. A third-level screening of divalent
metal mixtures was conducted using the USEPA EqgP methods (USEPA 2005) as described in the
DER-10 guidance. For metals, equilibrium partitioning (EqP) predicts that metals, specifically
the cationic divalent metals (cadmium, copper, lead, nickel, silver and zinc) partition in sediment
between AVS, pore water, benthic organisms, and other sediment phases such as organic carbon.
AVS binds to cationic divalent metals on a 1:1 molar basis (except silver where one mole of
AVS bind two moles of silver) forming insoluble sulfides, which renders the metal non-
bioavailable and, therefore, non-toxic to benthic organisms.

In this method, metals concentrations in sediment are measured as simultaneous extracted
metals (SEM) after acid extraction and the sum of SEMs is calculated. When the molar
concentration of AVS exceeds the molar concentration of SEM (AVS:SEM >1) then the metals
present are predicted to be completely bound as insoluble precipitates and non bioavailable (no
toxicity). Alternatively, if the molar concentration of SEM exceeds the molar concentration of
AVS (SEM:AVS >1), then there is not enough sulfide present in the sediment to bind all of the
metals present, and the unbound portion of metals could be bioavailable, and toxic. Therefore,
toxicity from metals in sediment would not be anticipated unless the total combined molar
concentration of the six metals (Cd, Cu, Pb, Ni, Ag, Zn) exceeds the AVS.

Detailed SEM:AVS data by individual sample are presented in Table 5 of Attachment 5.
With a single exception (sample TR09 _C), all samples have an AVS molar concentration high
enough to offset the combined molar concentration of SEM. Therefore, based on this analysis,
total SEM metals may be bioavailable and potentially toxic only for sample TR09 C. It is
important to note that for sample TR09_C, none of these metals exceeded their individual Class
A SGVs thus the potential impact is only associated with the additive toxicity of the metal
mixture.

Based on the previous screening by SGV and background values, as well as the SEM:AVS
screening, potential toxicity from metals in Fishkill Creek sediment could be associated with the
following metals:

e Transect 05, 06 and Q7: arsenic and chromium.
e Transect 09: SEM metals (Cd, Cu, Pb, Ni, Ag, Zn) and mercury
e Transect 10: mercury

It must be noted, however, that exceedances of background/screening values were limited to
a few, disconnected locations, and in most instances detected metals concentrations were not
likely bioavailable for exposure of benthic organisms. Therefore, sediment-associated organisms
in Fishkill Creek are not expected to be impacted at a population level from exposure to metals.
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Screening of Metals without NYSDEC Sediment Guidance Values. For metals with no SGV
specified in NYSDEC guidance, screening was conducted on the basis of background
concentration. Background values were calculated using the 95% USL of 26 sediment samples
collected from Fishkill Creek along 3 transects located upstream of the TRBC (0 to 2 ft. depth)
during the August 11" through September 11, 2014 investigation. Summary statistics and 95%
USL values for background sediment samples, calculated using ProUCL v. 5.1, are provided in
Attachment 6, Table 4. Exceedances of background concentrations were limited to the following
sampling transects and inorganic compounds (Attachment 6, Table 7):

e Transect 05: aluminum, antimony, barium, beryllium, cobalt, iron, manganese,
thallium, and vanadium

e Transect 06: barium, beryllium, manganese, and vanadium
e Transect 07: aluminum, beryllium, cobalt, iron, thallium, and vanadium

Table 3.10 presents downstream summary statistics for metals without screening values.
Minimum, maximum and mean detected concentrations are listed along with the upstream
concentration (background). For any of ten metals evaluated, only one to six samples out of 54
collected along the TRCB had concentrations greater than the background concentration (2% to
11% exceedance frequency). All average concentrations were below the background value,
while the maximum detected concentration exceeded the background value by less than 20% in
all but one instance (manganese). Based on these results, the ten metals evaluated largely reflect
background conditions and were, consequently, excluded as COPECs in sediment.

Table 3.10 Downstream Location Summary Statistics — Metals Without Screening Values

Minimum Maximum Mean of Upstream Number of % Maximum
Total Detected Detected Detected Concentration Samples Percent  Concentration
Number Concentration Concentration Concentration (Background, Exceeding  Background Exceeds
Analyte Samples (mg/kg) (mg/kg) (mg/kg) mg/kg) Background Exceedance Background*

Aluminum 54 6210 28300 16856 24664 3 6% 15%
Antimony 54 0.102 0.329 0.208 0.325 2 4% 1%
Barium 54 19 178 86.21 174 2 4% 2%
Beryllium 54 0.336 1.32 0.715 1.1 6 11% 20%
Cobalt 54 3.76 20.4 12 19 2 4% 7%
Iron 54 12900 47600 27822 40536 2 4% 17%
Manganese 54 248 2270 561.8 941 5 9% 141%
Selenium 54 0.124 1.63 0.55 1.826 1 2% -11%
Thallium 54 0.0341 0.296 0.138 0.26 3 6% 14%
Vanadium 54 7.03 35.8 20.46 34.2 4 7% 5%

* Background concentration is the Upper Simultaneous Limit of sediment samples collected from 3 upstream transects.

Potential Groundwater Discharge into Fishkill Creek

The potential discharge of groundwater to Fishkill Creek from TRCB parcels has not
previously been evaluated. However, there is a potential for contaminant migration into the
creek because contaminant plumes have been identified in groundwater from three parcels which
have monitoring wells located with a 100 ft of the creek: Main Facility (OU-1A), WATF (OU-
1C) and hydroelectric facilities parcel (OU-4). Data from monitoring wells located within a
100-ft buffer from Fishkill Creek were used for initial screening of Chemical Parameters of
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Interest (CPOISs) in groundwater in terms of potential exposure of aquatic organisms in the creek.
Figure 3.11 illustrates the extent of the 100-ft buffer and monitoring well locations as well as
contaminant plumes delineated during previous groundwater investigations at TRCB (Parsons
2007, 2009).

For the initial CPOI screening, maximum detected concentrations in monitoring wells within
the 100-ft buffer were compared directly to surface water quality criteria as described in
Section 3.1.2 (Class C criteria, 6 NYCRR Part 703). Table 3.11 presents summary statistics for
parameters in parcels OU-1A, OU-1C and OU-4 that exceeded surface water screening values
for protection of aquatic biota. Summary statistics include number of samples collected, number
of detections, average and maximum detected concentrations, and number of samples with
maximum concentrations that exceed screening values. Summary statistics for all analyzed
parameters are provided in Attachment 3. On the basis of maximum detected concentrations and
water quality screening values, the following compounds were identified as CPOI for
groundwater discharge into Fishkill Creek:

e Main Facility (OU-1A): Twenty nine compounds that included 10 metals, seven
VOCs, six polycyclic aromatic hydrocarbons, five other SVOCs, and one pesticide.

e Washington Avenue Tank Farm (OU-1C): Twenty one compounds that included 11
metals, four VOCs, and six SVOCs.

e Hydroelectric Facilities Parcel (OU-4): CPOI were limited to three metals and one
organic compound.

These CPOls, however, were not identified as COPECs in surface water based on results of
the 2014 surface water sampling of Fishkill Creek along TRCB. Those results indicated that no
organic compounds were found at detectable concentrations while all metals but one were below
applicable screening values (surface WQS). Mercury was found at one site at a concentration
above WQS but below upstream concentrations. Based on these findings, there is no indication
that groundwater originating from the TRCB has adversely affected surface water quality in the
Fishkill Creek adjacent to TRCB.
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Table 3.11 Summary of Screening Value Exceedances in Groundwater in Monitoring
Wells Located 100 Feet from Fishkill Creek

Number Number of

Report Screening Average Maximum of Samples Exceeding Percent
Operable Unit and Parameter Units Criteria* Concentration Concentration Results Criteria Exceedance
MAIN CAMPUS (OU-1A)
Aluminum mg/| 0.1 1.94 73.1 151 109 72.2%
Cadmium mg/| 0.002 0.0012 0.0021 152 1 0.7%
Chromium mg/| 0.074 0.006 0.0904 151 2 1.3%
Cobalt mg/| 0.005 0.002 0.04 151 5 3.3%
Copper mg/| 0.013 0.005 0.10 151 9 6.0%
Lead mg/| 0.004 0.011 0.181 152 36 23.7%
Mercury mg/l  0.0000026 0.0005 0.033 152 13 8.6%
Nickel mg/| 0.052 0.0048 0.0899 151 1 0.7%
Selenium mg/| 0.0046 0.009 0.0109 152 3 2.0%
Silver mg/| 0.0001 0.002 0.0019 152 2 1.3%
Thallium mg/I 0.008 0.013 0.0214 151 2 1.3%
Vanadium mg/| 0.014 0.004 0.0923 151 10 6.6%
Zinc mg/| 0.083 0.058 1.56 150 24 16.0%
1,2,4-Trimethylbenzene ug/L 33 236.00 480 3 2 66.7%
1,2-Dichlorobenzene (o-Dichlorobenzene) ug/| 5 15.94 270 176 a4 25.0%
1,3-Dichlorobenzene ug/| 5 7.62 7 174 2 1.1%
1,4-Dichlorobenzene ug/| 5 10.01 43 175 45 25.7%
2,4-Dimethylphenol ug/| 5 2.06 12 145 1 0.7%
2-Chlorophenol (o-Chlorophenol) ug/I 1 1.08 17 145 12 8.3%
2-Methyl-naphthlalene ug/! 47 8.90 1200 157 7 4.5%
Acenaphthene ug/| 5.3 1.35 31 157 2 1.3%
Aldrin ug/| 0.001 0.43 0.43 1 1 100.0%
Benzene ug/| 10 15.95 560 212 31 14.6%
Benzo(a)anthracene ug/| 0.03 1.06 5 157 10 6.4%
Benzo(a)Pyrene ug/| 0.0012 1.05 5 157 12 7.6%
bis(2-Ethylhexyl)phthalate ug/l 0.6 6.25 310 157 35 22.3%
Chlorobenzene ug/| 5 98.88 3100 212 95 44.8%
Ethylbenzene ug/| 17 15.57 580 173 20 11.6%
Fluorene ug/I 0.54 1.24 12 157 27 17.2%
Isopropylbenzene ug/L 2.6 63.37 160 3 3 100.0%
Naphthalene ug/| 13 4.45 130 161 13 8.1%
p-Cresol ug/| 5 1.65 38 145 1 0.7%
Phenanthrene ug/| 5 1.43 38 157 4 2.5%
Phenol ug/I 5 1.99 110 145 4 2.8%
Pyrene ug/| 4.6 1.20 10 157 3 1.9%
Tetrachloroethene ug/| 1 5.46 43 170 12 7.1%
Trichloroethene (Trichloroethylene) ug/| 40 58.75 820 210 35 16.7%
Xylenes, Total ug/| 65 21.49 980 172 12 7.0%
FORMER WASHINGTON AVENUE TANK FARM PARCEL (OU-1C)
Aluminum mg/| 0.1 1.87 25.3 73 61 83.6%
Arsenic mg/| 0.15 0.039 0.233 73 4 5.5%
Cadmium mg/| 0.002 0.0013 0.009 73 2 2.7%
Cobalt mg/| 0.005 0.0033 0.0219 73 10 13.7%
Copper mg/| 0.013 0.007 0.0929 73 6 8.2%
Lead mg/| 0.004 0.0116 0.122 73 29 39.7%
Mercury mg/| 0.0000026 0.00007 0.0003 73 3 4.1%
Selenium mg/| 0.0046 0.009 0.0123 73 2 2.7%
Silver mg/| 0.0001 0.002 0.0081 73 5 6.8%
Thallium mg/| 0.008 0.011 0.0085 73 1 1.4%
Vanadium mg/| 0.014 0.003 0.0319 73 2 2.7%
Zinc mg/| 0.083 0.026 0.246 73 4 5.5%
1,2-Dichlorobenzene (o-Dichlorobenzene) ug/I 5 1.00 7 81 3 3.7%
2,4-Dimethylphenol ug/| 5 2.69 23 70 3 4.3%
2-Methyl-naphthlalene ug/| 4.7 7.22 140 73 14 19.2%
Benzene ug/| 10 24.57 550 86 16 18.6%
Benzo(a)anthracene ug/| 0.03 0.77 0.4 77 3 3.9%
Benzo(a)Pyrene ug/I 0.0012 0.76 0.4 77 4 5.2%
bis(2-Ethylhexyl)phthalate ug/| 0.6 2.32 13 76 13 17.1%
Fluorene ug/| 0.54 1.67 7 77 29 37.7%
Naphthalene ug/I 13 8.07 260 83 3 3.6%
Phenanthrene ug/l 5 1.40 11 77 5 6.5%
Phenol ug/| 5 1.63 36 70 2 2.9%
Xylenes, Total ug/| 65 36.07 1500 79 3 3.8%
HYDROELECTRIC DAM PARCEL (OU-4)
Aluminum mg/I 0.1 0.97 6.73 14 12 85.7%
Cadmium mg/| 0.002 0.002 0.0086 14 2 14.3%
Lead mg/I 0.004 0.007 0.0106 14 2 14.3%
Zinc mg/| 0.083 0.031 0.199 14 2 14.3%
bis(2-Ethylhexyl)phthalate ug/l 0.6 4.00 19 14 1 7.1%

* Class C Standards from Part 703. Surface Water and Groundwater Quality Standards and Groundwater Limitiations. Values used are the lowest of
Class C chronic criteria, wildlife protection, and fish consumption.[http://www.dec.ny.gov/regs/4590.html].
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3.9.3 Potential Impacts on Fish and Wildlife Resources

Surface Water. Data from 11 surface water samples, including three samples collected
upstream of the TBRC, were evaluated by comparison to water quality screening values, as
described in Section 3.1.2. No organic compounds were found at detectable concentrations in
surface water samples. No metals were detected at concentrations above WQS except for
dissolved mercury at one location along TRCB, but at a lower concentration than upstream
values. Based on these findings, there is no indication of potential adverse effects of former
TRBC operations on the surface water quality of Fishkill Creek.

Sediment. Sediment samples were collected from 43 sites located on three transects
upstream of TRCB, four transects along TRCB upstream of the dam, and four transects
downstream from the dam. Samples were evaluated both for organic substances (VOCs, PCBs,
PAHSs) and metals. Organic substances, in general, were not a potential concern for exposure of
sediment-associated organisms. Both VOCs and PCBs were found at concentrations below
SGVs and/or detection limits, while total PAHs were below a SGV Class A of 4,000 ug/kg in all
but one sample collected downstream of the dam. Concentrations of eight metals exceeded Class
A SGVs at one or more locations (arsenic, chromium, copper, lead, mercury, nickel, silver, zinc).
In several instances, however, those values were similar or below upstream concentrations. A
subsequent screening taking into account the bioavailability of metal mixtures indicated that
SEM metals (Cd, Cu, Pb, Ni, Ag, Zn) are not likely to be bioavailable at most sampling
locations. Based on the screening by SGV, background values, and AVS content, potential
toxicity from metals in Fishkill Creek sediment may be associated with the following metals:

e Transect 05, 06 and 07: arsenic and chromium.
e Transect 09: SEM metals (Cd, Cu, Pb, Ni, Ag, Zn) and mercury
e Transect 10: mercury

However, those exceedances of background andscreening values were limited to a few,
disconnected locations, and in most instances detected metals concentrations were not likely to
be bioavailable for exposure to benthic organisms. Therefore, Fishkill Creek benthic organisms
are not expected to be impacted at a population level from exposure to metals.

Groundwater Discharge. Potential impacts on water quality from groundwater discharge
into Fishkill Creek from TRCB parcels have not been identified. Due to the presence of
contaminant plumes in parcels OU-1A, OU-1C and OU-4, groundwater may be discharging to
the surface water. Table 3.11 shows the results of this initial CPOI screenings. In some cases,
the results show the potential for a very low percent exceedance for groundwater samples. These
CPOls, however, were not identified as COPECs in surface water based on results of the 2014
surface water sampling of Fishkill Creek along TRCB. Based on these findings, there is no
indication that groundwater originating from the TRCB has adversely affected surface water
quality in the Fishkill Creek.

3.10 PARCEL EVALUATION SUMMARY

Nine Operable Units within the TRCB facility were evaluated in terms of analytical data
availability, identification of COPECs based on screening values, and potential impacts on fish
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and wildlife resources. A summary evaluation by individual OU is presented below. The
screening of COPECs was based primarily on the following guidance:

e Surface soil: 6 NYCRR Part 375 Soil Cleanup Objectives for Protection of Ecological
Resources

e Surface water quality: 6 NYCRR Part 703: Surface Water and Groundwater Quality
and Groundwater Effluent Limitations (Class C)

e Sediment: NYSDEC June 2014 Screening and Assessment of Contaminated Sediment,
Class A sediments

3.10.1 Main Facility (OU-1A)

Description. The Main Facility consists of 33 acres of land that includes all of the
developed areas located north of Fishkill Creek which was used as a laboratory complex. In
2011 and 2012, Chevron conducted a building removal project that resulted in the demolition to
the basement or slab level of the vast majority of buildings on-site. Because Parcel OU-1A was
historically a fully developed industrial/commercial facility, wildlife receptors are not typically
expected to be present other than those species associated with urban environments with limited
landscaped/open areas. No wetlands or other surface water features were identified within the
Main Facility.

Data Availability. Extensive surface soil data have been collected from the OU-1A parcel
during previous site assessment and RCRA Facility Investigations. A need for additional
samples was not identified for the characterization of surface soil in parcel OU-1A.

Potential Impacts. Wildlife receptors are not present and therefore are not at risk for
adverse effects from direct or dietary exposure to surface soil. Parcel OU-1A includes very
limited grass/green space habitat. Consequently, risk to wildlife at OU-1A should not be
evaluated further as there is no potential exposure to surface soil. Aquatic habitats, while not
present on site, may be impacted by groundwater discharge from the OU-1A parcel into Fishkill
Creek (OU-1F). However, there is no indication that groundwater originating from the TRCB
has adversely affected surface water quality in the Fishkill Creek based on results of the 2014
surface water sampling survey. Survey results indicated that no organic compounds were found
at detectable concentrations in surface water from Fishkill Creek while metals were below
applicable screening values (surface WQS) and/or upstream background concentrations.

3.10.2 Former Church Property (OU-1B)

Description. The former Church Property is a 15 acre undeveloped parcel located to the
northwest of the Main Facility. Parcel OU-1B was not used as an area of active operations or
disposal during the TRCB operations. Mature upland hardwood forest was identified as the
predominant plant community throughout the parcel OU-1B. No wetlands or surface water
features are present within OU-1B.

Data Availability. Surface soil samples have been collected from 17 locations on the
Church Parcel. Surface soil data are not currently available for characterization of potential
impacts on ecological resources in the central portion of the site. Additional sample collection to
characterize surface soil at parcel OU-1B will be conducted in accordance with a separate
sampling work plan currently under development.
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Potential Impacts. Based on 95% UCL concentrations in surface soil, wildlife receptors
may be at risk for adverse effects from direct or dietary exposure to a number of metals and
pesticides. Further evaluation of potential ecological risk will be conducted for Parcel OU-1B.

3.10.3 Former Washington Avenue Tank Farm (OU-1C)

Description. The approximately 5-acre parcel OU-1C was formerly the site of over thirty
above-ground storage tanks and associated facilities that were removed in the fall of 2003 and
winter of 2004. Vegetation on the WATF is sparse with mostly low grasses and woody stem
weeds due to routine maintenance. No wetlands or surface water features are present within
OU-1C. No wetlands or other surface water features were identified within the WATF parcel.

Data Availability. Surface soil data are not currently available for characterization of
surface soil conditions.

Potential Impacts. No data are available for evaluation of impacts on terrestrial habitat.
However, impacts on wildlife are believed to be limited due to the lack of habitat (urban,
maintained type of environment). No further evaluation of ecological risk from surface soil
exposure is recommended for Parcel OU-1C due to the lack of suitable habitat. No wetlands or
other surface water features are present. Aquatic habitats and biota, while not present on site,
may be affected by groundwater discharge from the OU-1C parcel into Fishkill Creek. However,
there is no indication that groundwater originating from the TRCB has adversely affected surface
water quality in Fishkill Creek based on results of the 2014 surface water sampling survey.
Survey results indicated that no organic compounds were found at detectable concentrations in
surface water from Fishkill Creek while metals were below applicable screening values (surface
WQS) and/or upstream background concentrations.

3.10.4 Residential Property Parcels (OU-1D and OU-3)

Description. The two residential property parcels OU-1D (approximately 2.1 acres) and
OU-3 (approximately 0.67 acre) are located in undeveloped land never used as part of former
TRCB operations. No structures currently exist within those parcels. Most of the land is
currently undisturbed and borders residential parcels and a road. No wetlands or surface water
features are present.

Data Availability. Surface soil data are not currently available for characterization of
potential impacts on ecological resources.

Potential Impacts. It is not anticipated that wildlife impacts are occurring on OU-1D and
OU-3 because these parcels are residential lots adjacent to the road with limited habitat and no
known contaminant sources. No further evaluation of of ecological risk is recommended for the
residential parcels due to the lack of habitat.

3.10.5 Back 93 Acres Parcel (OU-1E)

Description. The Back 93 Acres Parcel was partially developed for placement of outdoor
recreational facilities and waste disposal areas associated with the TRCB operation.
Contaminant sources associated waste disposal were removed in various approved soil remedial
actions conducted from the mid 1980s until 2006 in accordance with approved NYSDEC
requirements. Most of the parcel’s vegetative cover can be classified as upper hardwood forest,
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with intermixed open fields and areas of grass/green space (former recreational areas). Small
springs and wetlands are located along the parcel’s eastern boundary.

Data Availability. Surface soil samples have been collected from 28 locations throughout the
central and eastern sections of the parcel where TRCB disposal operations were formerly
conducted. No surface soil sampling has been conducted in the remaining sections of the OU-1E
parcel where contaminant sources are not known to be present. Surface water data for springs/
wetlands areas are not available. Existing surface soil data screening indicated that no inorganic
substances or organic compounds exceeded screening values. Surface soil data are not currently
available for characterization of potential impacts on ecological resources in the remainder of the
site. Additional sample collection to characterize surface soil at parcel OU-1E will be conducted
as specified in a separate sampling work plan currently under development.

Potential Impacts. No impacts on fish and wildlife resources are anticipated for Parcel
OU-1E based on results of surface soil COPEC screening. Historic contaminant sources
associated with the TRCB operation have been removed in various approved soil remedial
actions. No other contaminant sources are known to exist within Parcel OU-1E. However, to
address exposure of ecological receptors in the areas of the parcel away from the removal areas,
additional soil samples will be collected for ecological risk evaluation.

3.10.6 Road Parcel (OU-2)

The approximately 0.233 acre parcel is maintained by the Town of Fishkill as a major
thoroughfare. The parcel contains the road and adjacent grass shoulder areas. Collection of
surface soil samples is not anticipated because Parcel OU-2 is a public road where TRCB
operations were not conducted. No further evaluation of ecological risk is recommended for the
Road Parcel due to lack of habitat.

3.10.7 Dam and Associated Hydropower Facilities Parcel (OU-4)

Description. The parcel, approximately 4.96 acres, includes the hydroelectric buildings and
the dam. Most of the west and central sections of the southern parcel contain upland hardwood
forest adjacent to Fishkill Creek while the east section has sparse vegetation (mostly low grasses
and woody stem weeds). The northern side of the parcel is adjacent to the Main Facility and
contains no wildlife habitat. No wetlands or other surface water features were identified within
Parcel OU-4.

Data Availability. Surface soil samples were collected from 21 locations during previous
site assessments. A need for additional sample collection has not been identified for surface soil
characterization at the OU-4 Parcel.

Potential Impacts. Based on 95% UCL concentrations, wildlife receptors may be at risk for
adverse effects from direct or dietary exposure to 5 metals in surface soil (chromium, copper,
lead, mercury, and zinc). Wildlife exposure would be limited to the southern side of OU-4.
There is no potential risk to wildlife on the northern side of the creek that contains building areas
without natural habitats. Further evaluation of ecological risk associated with these exceedances
will be addressed in the Alternatives Assessment and Remedial Action Work Plan for this parcel.

Aquatic habitats, while not present on site, may be affected by groundwater discharge into
Fishkill Creek from the OU-4 parcel. However, there is no indication that groundwater
originating from the TRCB has adversely affected surface water quality in Fishkill Creek based
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on results of the 2014 surface water sampling survey. Survey results indicated that no organic
compounds were found at detectable concentrations in surface water from Fishkill Creek while
metals were below applicable screening values (surface WQS) and/or upstream background
concentrations.

3.10.8 Fishkill Creek Parcel (OU-1F)

Description.  Fishkill Creek originates approximately fifteen miles east of Beacon and
traverses the area from east to west. The creek segment along the TRCB facility (OU-1F parcel)
was used as a hydropower source for the site in the past. A dam is located on the site, at the west
end of the WATF parcel. No additional TRCB activities were conducted in or within the Fishkill
Creek. Most of the Fishkill Creek watershed is located upstream of TRCB. Consequently, both
surface water and sediment in the creek are expected to reflect conditions associated with
multiple point and non-point contaminant sources unrelated to TRCB operations. Within the
TRCB site, soil and groundwater from three parcels adjacent to the creek are potential
contaminant sources: Main Facility (OU-1A), WATF (OU-1C), and Hydroelectric Dam and
Facilities parcel (OU-4)

Data Availability. A sediment and surface water sampling event was conducted from
August 11" through September 11", 2014 to provide a comprehensive characterization of the
Fishkill Creek segment located along the TRCB. Upstream conditions were also evaluated. The
scope of work for the sampling program included collection of 11 surface water samples and
sediment samples from 43 sites along 11 transects located within Fishkill Creek (Attachment 5).

Potential Impacts. No organic compounds were found at detectable concentrations in
surface water samples. Metals were detected at concentrations that were either below WQS or
upstream concentrations. Based on these findings, there is no indication of potential adverse
effects of former TRBC operations on the surface water quality of Fishkill Creek. In addition,
based on these findings, there is no indication that groundwater originating from the TRCB has
adversely affected surface water quality in the Fishkill Creek segment.

The analysis of sediment samples indicated that organic substances, in general, were not a
potential concern for exposure of sediment-associated organisms. Both VOCs and PCBs were
found at concentrations below SGVs and/or detection limits, while total PAHs were below a
SGV Class A of 4,000 ug/kg in all but one sample collected downstream of the dam. In contrast,
eight metals exceeded Class A SGVs at one or more locations (arsenic, chromium, copper, lead,
mercury, nickel, silver, zinc). In several instances, however, those exceedances were below
upstream concentrations. A subsequent screening taking into account SEM metal bioavailability
indicated that potential effects of Fishkill Creek sediment may be associated primarily with a low
number of samples with elevated concentrations of arsenic, chromium and mercury. It must be
noted, however, that exceedances of background/screening values were limited to a few,
disconnected locations, and in most instances detected metals concentrations are not likely
bioavailable for exposure to benthic organisms. Therefore, Fishkill Creek benthic organisms are
not expected to be impacted at a population level from exposure to metals.
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