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EXECUTIVE SUMMARY

The Koppers Pond RI/FS Group (the Group) is conducting a Remedial Investigation and
Feasibility Study (RI/FS) for Koppers Pond in Horseheads, New York (the Site) pursuant
to an Administrative Settlement Agreement and Order on Consent entered with the U.S.
Environmental Protection Agency (USEPA). This activity is being completed as
Operable Unit 4 of the Kentucky Avenue Wellfield Superfund Site.

This RI Report documents RI activities and evaluates the data obtained. The work
described in this report was performed in accordance with the revised RI/FS Work Plan
submitted on December 6, 2007 and approved by USEPA on May 1, 2008.

Site characterization studies, including field sampling conducted in May 2008, September
2009, and October 2010, have provided the physical, chemical, and biological data
needed to determine the location, extent, and concentrations of Site-related chemicals of
potential concern (COPCs) for Koppers Pond.* In conjunction with the Baseline Human
Health Risk Assessment and Supplemental Baseline Ecological Risk Assessment, the RI
allows for the determination of potential impacts to human and ecological receptors and
provides the basis for the decision of whether remedial action is needed. If remedial
action is deemed necessary, the RI provides the characterization of Site conditions
required for the development and evaluation of remedial alternatives in the Feasibility
Study (FS).

SITE SETTING AND HYDROLOGY

Koppers Pond is a shallow, flow-through pond located in the Village of Horseheads,
Chemung County, New York (Figure 1). The pond receives most of its inflow from the
“Industrial Drainageway,” a surface water channel that conveys surface water runoff
from a 1,350-acre commercial and industrial watershed as well as discharges from the
former Westinghouse Electric Corporation (Westinghouse) Horseheads plant site (Figure
2). At its southern end, the pond discharges to two outlet streams, which then merge
about 500 feet downstream to a single channel that flows past the Hardinge, Inc.
(Hardinge) plant site and into Halderman Hollow Creek. From there, the creek flows
through mixed industrial, commercial, and residential areas and discharges into Newtown
Creek approximately 1.5 miles south of Koppers Pond.

Koppers Pond covers approximately 9 to 12 acres with typical water depths under
average water level conditions of about 1 to 5 feet. Under these conditions, the volume

1 The Baseline Human Health Risk Assessment identifies chemicals of potential concern (COPCs) to

human receptors, whereas the Supplemental Baseline Ecological Risk Assessment identifies chemicals of
potential ecological concern (COPECs). For simplicity in the Rl Report, except where specifically
discussing the results of the ecological risk assessment, the acronym “COPCs” is used to identify chemical
of potential concern to either human health or ecological receptors.
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of water in the pond is about six million gallons. Because the topography around the
pond is relatively flat, however, changes in the pond water level significantly affect the
open water area. Water level fluctuations on the order of two feet have been observed
over the course of the RI field characterization studies, with corresponding total pond
water volumes increasing to approximately 12 million gallons. Water levels have
recently been higher than average, apparently due to beaver dam-building activity.

Koppers Pond is situated in a previously low-lying, wet area that apparently began to fill
with water with the onset of discharges from the former Westinghouse Horseheads plant,
which began operating in 1952. About 70 percent of the current base flow of the
Industrial Drainageway is comprised of the discharge from a groundwater recovery and
treatment system installed and operated as part of Operable Unit 2 at the Kentucky
Avenue Wellfield Site. It is not known how much longer this groundwater recovery will
be required, and the hydraulics of the pond will be significantly altered once this
treatment system discharge is terminated.

The pond bottom is comprised of soft sediments that range in thickness up to 38 inches.
The solids content of the sediments ranged from 25 to 59 percent for the shallow (0- to 6-
inch) sediment and from 34 to 67 percent for deeper sediments. The solids are
predominantly (i.e., 85 to 95+ percent) silt and clay. The total volume of sediments is
approximately 21,400 cubic yards.

A hard clay layer generally underlies the sediments throughout most of Koppers Pond,
which would be expected from the pond’s origin as a low-lying swampy area. Due to the
low-permeability of this clay layer, the surface water in the pond does not significantly
interact with local groundwater.

Koppers Pond is situated on property owned by the EImira Water Board, Hardinge, and
the Village of Horseheads. The pond is surrounded by an area of vacant and active
industrial and governmental properties. To the north and northeast is the Old Horseheads
Landfill, to the south is the Kentucky Avenue Well site, to the southeast is the Hardinge
facility, to the east is Fairway Spring Company, and to the west is a Norfolk Southern
Corporation railroad right-of-way with active tracks.

Access to Koppers Pond is impeded by the railroad tracks and by the adjacent industrial
and governmental properties that are partially fenced. Nevertheless, the presence of litter
and off-road vehicle tracks suggest that periodic trespassing occurs in the area.
Individuals have been observed bank fishing in Koppers Pond. No recreational or other
use of the pond is authorized by any of the property owners. “No Trespassing” signs are
posted at the Hardinge property, and the Village and Town of Horseheads have
periodically undertaken more aggressive efforts to discourage trespassing. Such
measures include posting “No Trespassing” signs and increased police patrols.
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CHEMICAL AND BloLOGICAL CHARACTERIZATION

Identified COPCs for Koppers Pond include certain metals, polychlorinated biphenyls
(PCBs), and polycyclic aromatic hydrocarbons (PAHSs). Various COPCs have been
detected in pond sediments, surface water, and fish tissue at concentrations above
screening levels for both human health and ecological risk assessment. Metals of
potential concern include arsenic, cadmium, chromium, copper, lead, mercury, nickel,
and zinc.

Sediment

Metals, PCBs, and PAHSs are found in varying concentrations in sediments situated
throughout Koppers Pond, although concentrations generally tend to be higher in the
western portion of the pond. Concentrations are lower in the outlet channel and
surrounding “mudflats” (i.e., areas around the pond shoreline that are inundated only
during times of high water) than in the pond sediment. The extent of impacted sediments
downstream in the outlet channels was defined by samples collected in 2010.

Vertical profiling sampling did not reveal consistent patterns of concentrations with the
depth interval of the sediment. PAH concentrations tend to be higher in the shallow (0-
to 6-inch) sediments, whereas PCB concentrations tend to be higher in deeper sediments.
Metals concentrations are highly variable with depth with varying patterns depending on
the specific metal and the location within the pond.

Metals and PAH concentrations in the 2008 and 2010 surface sediment data collected for
Operable Unit 4 are generally similar to the metals and PAH concentrations observed in
prior (1995/1998) sampling. Average PCB concentrations in surface sediment have
decreased somewhat between the 2008 and the 1995/1998 data, and the 2010 PCB data
show a continuing decreasing concentration trend.

Historical sources of metals to the pond included industrial discharges from the former
Westinghouse Horseheads plant site, as well as from urban and industrial runoff. The
various manufacturing operations and entities at the former Westinghouse plant site have
held discharge permits since the early 1970s which provided allowable effluent limits for
heavy metals (e.g., cadmium, chromium, copper, lead, nickel, silver, and zinc) and other
constituents.

Ongoing sources include runoff and, to some extent, industrial discharges, although these
discharges have been significantly reduced with many of the past operations no longer
discharging to the Drainageway.

The previously observed “floc” in the Industrial Drainageway, which was indentified as a
potential source of metals in Koppers Pond, is no longer present, and suspected
accumulations of such floc in the aboveground piping leading to the Chemung Street
Outfall was not observed during RI field activities.
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The source of the PCBs found in Koppers Pond sediment has not been determined.
Fluid-filled electrical equipment was not manufactured at the former Westinghouse plant
site and sampling conducted as part of the Operable Unit 3 RI did not find high PCB
concentrations in plant site soils. An investigation by the Group identified other possible
PCB releases within the Koppers Pond watershed.

Surface Water

Although historical data had indicated elevated concentrations of certain COPCs in
industrial discharges to Koppers Pond, surface water in Koppers Pond and its outlet
channel is not degraded. The RI sampling did not show exceedances of applicable New
York State surface water quality criteria for organic compounds or metals. Exposure to
COPCs in surface water does not comprise a significant source of exposure in either the
human health or ecological risk assessment.

Biota

Metals and PCBs have been detected in fish tissue in Koppers Pond and its outlet
channels. Because of PCB levels in fish found in 1988 sampling, the NYSDOH issued a
fish advisory for Koppers Pond. The NYSDOH advisory, which is still in effect, is for
carp with a recommendation to eat no more than one meal per month and for infants,
children under the age of 15, and women of childbearing age to eat no fish from Koppers
Pond.

Metals concentrations in fish samples collected in 2003 and 2008 show variable patterns
with no overall temporal trends in concentrations. On a lipid-normalized basis, PCB
concentrations in fish samples collected in 2003 and 2008 showed decreasing
concentrations in the bottom-feeding species, but increases in pelagic species. These
increases may be the result of very low lipids concentrations measured in the 2008
samples.

CONCLUSIONS OF BASELINE RISK ASSESSMENTS

Human health and ecological risk assessments were prepared as components of the RI for
Koppers Pond. These risk evaluations rely on the analytical results from the 2008 Site
investigations, as well as data generated in the supplemental field investigation performed
in 2009 and 2010. The combined data set includes samples of surface water, sediment,
gamefish, forage fish, aquatic and semi-aquatic vegetation, and mudflat soils associated
with Koppers Pond and its outlet channels. Investigation of a nearby Reference Pond
also provides comparative data regarding sediment, gamefish, and forage fish.

Baseline Human Health Risk Assessment (BHHRA)

The BHHRA assesses potential risks to human health from exposure to the COPCs
present in surface water, sediment, and fish tissue at Koppers Pond. The results of the

ITER

R10-Ex Summ ES-4

%UMMIN GS



BHHRA are used in the evaluation of whether Site-related risks are acceptable or
whether remedial actions are needed to address identified unacceptable risks.

The exposure scenarios evaluated in the Koppers Pond BHHRA were the following:

e Dermal contact with and incidental ingestion of surface water from the
pond during wading events related to teenage trespassing activities;

e Dermal contact with and incidental ingestion of pond sediment during
wading events related to teenage trespassing activities;

e Dermal contact with and incidental ingestion of surface water from the
outlet channels during wading events related to teenage trespassing
activities;

e Dermal contact with and incidental ingestion of sediment in the outlet
channels during wading events related to teenage trespassing activities;
and

e Consumption of gamefish taken from Koppers Pond by an adult,
adolescent, and young child.

Consistent with the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP), USEPA uses an acceptable cancer risk range of 10 to 10 or a probability of
developing cancer of one in ten thousand to one in a million. USEPA uses non-cancer
Hazard Indices (HIs) values in determining whether conditions at a site are above or
below levels of concern which, for a non-cancer assessment, the goal of protection is
an HI=1.

The results of the BHHRA indicate that no adverse non-cancer or cancer effects are
expected from direct contact with sediment and surface water for either Koppers Pond or
the outlet channels. Direct contact to Koppers Pond and the outlet channel sediment and
surface water results in a cumulative potential RME lifetime cancer risk of 9.6x10™ for
the teenage trespasser. This risk is below the target risk range of 1x10°® to 1x10™. A total
receptor HI across all pathways, media, and exposure points for the teenage trespasser is
0.03, which is also below the health-based target non-cancer HI of 1.

Using the exposure assumptions that comprise the reasonable maximum exposure (RME)
case, ingestion of fish taken from Koppers Pond results in a cancer risk of 3.1 x 10,
This cancer risk represents the total risk by combining risks for a child (ages 1 to 6),
adolescent (ages 7 to 13), and an adult (13 years and older). Non-cancer HI values are
21.1 for the young child; 20.3 for adolescent; and 15.6 for the adult. Both the cancer and
non-cancer results are based primarily on exposures to PCBs. Exposure assumptions for
the RME individual include an assumption of fish ingestion of 25 grams per day for the
adult greater than 13 years of age; 8 grams per day for the young child 1 to 6 years; and
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16 grams per day for the 7 to 13 year old with an assumed total exposure period of 30
years based on the 90" percentile residence time. The calculated Hls are above the goal
of protection of an HI=1.

Central tendency cancer risks and non-cancer health hazards are provided to more fully
characterize the variability and uncertainty of cancer risks and non-cancer health hazards
among individuals within the potentially exposed population, by describing the health
effects associated with average exposure. Central tendency exposures (CTE) were
evaluated for fish consumption only. The CTE cancer risk is 2.6 x 10°. The CTE non-
cancer Hls are 5.7 for the young child; 5.5 for the adolescent; and 4.0 for the adult.
Exposure assumptions for the CTE individual include fish ingestion rates of 8 grams per
day for the adult; 3 grams per day for the young child; and 5 grams per day for the
adolescent with an assumed total exposure period of 9 years based on the 50" percentile
residence time. Assumptions also include a 20 percent loss of PCBs from cooking. The
calculated CTE Hls exceed the goal of protection of 1 for all age groups.

The process of evaluating human health cancer risks and non-cancer health hazards
involves multiple steps. Inherent in each step of the process are uncertainties that affect
the final calculated cancer risks and non-cancer health hazard estimates. Uncertainties
may exist in numerous areas, including environmental PCB concentration data, derivation
of toxicity values, and estimation of potential site exposures. In evaluating exposures
from ingestion of fish, the default fish ingestion rate from the 1997 Exposure Factors
Handbook of 25 grams/day was used.

Appendix C of the BHHRA provides an alternative risk analysis that developed both
RME and CTE fish ingestion rates based on the sustainable yield of fish from Koppers
Pond. These rates were used in place of the fish ingestion rates from USEPA’s 1997
Exposure Factors Handbook (available at the time of the assessment). The alternative
ingestion rates are lower than those used in the BHHRA, which are based on creel
surveys. Based on the ingestion rates provided in BHHRA Appendix C, the total
alternate RME cancer risk is 7.5 x 10”°. The non-cancer health hazard for the alternate
RME young child (1 to 6 years) is 5.3, for the adolescent (7 to 13 years), the HI is 5.1 and
for the adult (13 years and older), the HI is 3.7. Exposure assumptions include fish
ingestion rates of 6 grams per day for the adult; 2 grams per day for the young child; and
4 grams per day for the adolescent with an assumed total exposure period of 30 years
based on the 90" percentile residence time. The alternate RME Hlsexceed USEPA’s goal
of protection of a HI = 1. The primary contaminant is PCBs.

For the CTE case, which reflects the average (CTE) alternate fish ingestion rates and 20
percent loss of PCBs from cooking, the total cancer risk for the CTE individual is 1.2 x
10, The HI value for the alternate CTE young child (1 to 6 years) is 0.9, for the
adolescent (7 to 13 years) is 0.8, and for the adult (13 years and older) is 0.6. Exposure
assumptions for the CTE individual include fish ingestion rates of 1.2 grams per day for
the adult; 0.4 grams per day for the young child; and 0.8 grams per day for the adolescent
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with an assumed total exposure period of 30 years based on the 90" percentile residence
time. A 20 percent loss of PCBs due to cooking is also assumed. The non-cancer health
hazards are less than USEPA’s goal of protection of a HI = 1.

Supplemental Baseline Ecological Risk Assessment (SBERA) 2

The sBERA assesses potential risks to ecological receptors from exposure to COPECs
present in environmental media at Koppers Pond. The results of the SBERA are used to
evaluate whether potential Site-related risks are acceptable or whether remedial actions
are needed to address identified unacceptable risks.

The evaluated assessment and measurement endpoints were associated with the following
ecological receptors:

Benthic Invertebrates;
Amphibians and Reptiles;
Forage Fish;

Herbivorous Birds;
Piscivorous Birds;
Herbivorous Mammals;
Piscivorous Mammals; and
Omnivorous Mammals.

For all of the receptors except the benthic invertebrates, amphibians and reptiles, the HQ
approach has been used to assess the potential risks. For the benthic invertebrates,
amphibians and reptiles, the approach taken is discussed below. The results for each
receptor are summarized as follows:

e Aquatic Receptor (Benthic Invertebrates): The risk characterization
for the benthic invertebrates is based on four endpoints. These
included: (1) comparison of observed sediment concentrations to
benchmarks, (2) assessment of divalent metal bioavailability,

(3) benthic community assessment, and (4) sediment toxicity testing.

The simple chemical and benchmark screenings show that the metals
in Koppers Pond exceed their relevant benchmarks. In addition, the
AVS/SEM/TOC evaluation shows that there is the potential for
increased bioavailability in two of the samples (SD08-03 and
SD08-04). However, the Hyalella and chironomid toxicity studies
show no significant toxicity in either of these samples, relative to the
Reference Pond sample. Therefore, despite the potential for increased

2 The current baseline ecological risk assessment (BERA) is identified as the sBERA to minimize

confusion with the draft BERA prepared for Koppers Pond by CDM Federal Programs, Inc. in 1999.

ITER

R10-Ex Summ ES-7

%UMMIN GS



R10-Ex Summ

bioavailability of some metals in this sample, no manifestation of
toxicity is observed. Potential toxicity was observed in the chironomid
bioassay at SD-01. However, none of the measured endpoints
correlates with any of the COPEC sediment concentrations. In
addition, there are no significant differences in the benthic
communities at the evaluated locations (chironomids were the
predominant invertebrate at both Koppers Pond and the Reference
Pond) or in relation to sediment COPEC concentrations.

Media concentrations are far lower in the Outlet Tributary sediment
samples relative to Koppers Pond. Neither benthic community
analysis nor benthic toxicity testing has been performed on these
sediment samples. However, it is anticipated that the results from
Koppers Pond, which show that there is no apparent correlation
between the media concentrations and toxicity or benthic community
metrics, are also relevant to the outlet area.

Aquatic Receptor (Amphibians and Reptiles): The risk
characterization for the amphibian and reptiles focuses on PCBs and is
based on a comparison to studies that evaluate the potential linkage(s)
between sediment PCB concentrations and amphibian population
effects. There is no conclusive linkage between sediment PCB
concentrations and amphibian population effects. The sediment and
mudflat PCB concentrations are well below those concentrations
reported in the literature that are reported to elicit toxicity to this
receptor group. Based on this result, and in conjunction with the lack
of a correlation between benthic toxicity (generally regarded as a more
sensitive receptor than amphibians) and PCB levels in sediments, it is
concluded that the amphibians and reptiles do not have a significant
risk from PCBs present in the sediments at Koppers Pond and the
Outlet/Mudflat Area.

Aquatic Receptor (Forage Fish): The risk characterization for the
fish is based on a comparison of whole body fish tissue PCB
concentrations to tissue benchmarks. PCBs were detected in the
forage fish collected from Koppers Pond in 2008, and the forage fish
collected from the West Outlet in 2010, but none of the individual
forage fish PCB results exceeds the whole-body tissue-based toxicity
reference value (TRV) for PCBs. Therefore, it is unlikely that there is
a significant risk to fish populations at or near the Site due to their
PCB body burdens.

Herbivorous Bird (Mallard Duck): The assessment of exposures to

COPEC:s is based on the ingestion of sediments or mudflat soils,
terrestrial invertebrates, and vegetation. The evaluated exposure areas
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include Koppers Pond and the Outlet/Mudflat Area, and the Reference
Pond. The HI values are below one for all of the evaluated areas under
the average water level (AWL) and high water level (HWL) scenarios.
Based on these results, this receptor is unlikely to be at a significant
risk based on exposure to the environmental media, prey, or forage
items at Koppers Pond or the Outlet/Mudflat area.

Piscivorous Birds (Great Blue Heron): The assessment of exposures
to COPEC:s is based on the ingestion of sediments, aquatic
invertebrates, and fish. The latter is the predominant dietary
component. The evaluated exposure areas include Koppers Pond and
the Outlet/Mudflat Area, under the AWL and HWL scenarios, and the
Reference Pond. The HI values for Koppers Pond under the AWL and
HWL scenarios are greater than one, but none of the individual
COPECs has HQ values that exceed one. When iron is excluded from
the HI calculation, the HI value does not exceed one. This receptor is
unlikely to have a potential risk based on exposure to the
environmental media, prey, or forage items at Koppers Pond or the
Outlet/Mudflat area.

Herbivorous Mammals (Muskrat): The assessment of exposures to
COPEC:s is based on the ingestion of sediments, aquatic invertebrates,
and plants. The muskrat has the smallest home range of the evaluated
receptors and the largest calculated risks. The evaluated exposure
areas include Koppers Pond and the Outlet/Mudflat Area, under the
AWL and HWL scenarios, and the Reference Pond. The HI values
exceed one for all evaluated areas, including the Reference Pond. Iron
and cadmium contribute the greatest amount to the calculated Hl
values. When iron is excluded from the HI calculations, the HI value
is reduced but still exceeds one for Koppers Pond and the
Outlet/Mudflat Areas under both the AWL and HWL scenarios. The
sediment and biota iron concentrations in Koppers Pond and the
Reference Pond are similar, suggesting that they are representative of
regional levels and unrelated to any history of releases to the Site.
Based on these results, this receptor has a potential risk as a result of
exposure to the cadmium levels in the environmental media, prey, or
forage items at Koppers Pond and the Outlet/Mudflat area.

Piscivorous Mammals (Mink): The assessment of exposures to
COPEC:s is based on the ingestion of sediments, aquatic invertebrates,
vegetation, and fish. The latter is the predominant dietary component.
The evaluated exposure areas include Koppers Pond the
Outlet/Mudflat Area, and the Reference Pond. The HI values are less
than one for all of the evaluated areas under the AWL and HWL
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The exposure assumptions and uptake factors used to estimate aquatic invertebrate
COPEC concentrations, and the TRVs used to assess the potential ecological risks,

scenarios. Based on these results, this receptor is unlikely to be at a
significant risk as a result of exposure to the environmental media,
prey or forage items at Koppers Pond or the Outlet/Mudflat area.

Omnivorous Mammals (Raccoon): The assessment of exposures to
COPEC:s is based on the ingestion of sediments or mudflat soils,
terrestrial invertebrates, and vegetation. The evaluated exposure areas
include Koppers Pond, the Outlet/Mudflat Area, and the Reference
Pond. The HI values are less than one for all of the evaluated areas
under the AWL and HWL scenarios. Based on these results, this
receptor is unlikely to be at a significant risk as a result of exposure to
the environmental media, prey or forage items at Koppers Pond or the
Outlet/Mudflat area.

include some degree of uncertainty. When all of the uncertainty is combined, it is likely
that actual risks are overestimated.

The results of the SBERA indicate that exposures to COPECs in the environmental media
of Koppers Pond and its outlet channels do not pose a significant ecological concern for
any of the evaluated receptors, except for cadmium in the muskrat (piscivorous mammal).
The muskrat risks may be not be accurate because the risks include exposure resulting
from consumption of aquatic invertebrates, and the concentrations in these invertebrates
have been modeled as there are no empirical data regarding concentrations in
invertebrates to support this exposure pathway.
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REMEDIAL INVESTIGATION REPORT
KOPPERS POND
KENTUCKY AVENUE WELLFIELD SUPERFUND SITE
OPERABLE UNIT 4
HORSEHEADS, NEW YORK

1.0 INTRODUCTION

The Koppers Pond RI/FS Group (the Group) retained Cummings/Riter Consultants, Inc.
(Cummings/Riter) and Integral Consulting, Inc. (Integral) to conduct a Remedial
Investigation and Feasibility Study (RI/FS) for Koppers Pond in Horseheads, New York
(the Site).! The RI/FS is being performed in accordance with the requirements of the
Comprehensive Environmental Response, Compensation, and Liability Act, as amended
(CERCLA or “Superfund”); the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP); and, more specifically, the Administrative Settlement
Agreement and Order on Consent for Remedial Investigation/Feasibility Study, Index
No. CERCLA-02-2006-2025 (Settlement Agreement), entered between the Group and
the U.S. Environmental Protection Agency (USEPA) on September 29, 2006.

This Remedial Investigation (RI) Report has been prepared by Cummings/Riter to meet
the requirements of Task VIII of the Statement of Work appended to the Settlement
Agreement (Section VII). This RI Report follows USEPA (1988) guidance in both
format and content. It documents the RI activities and presents an evaluation of the data
obtained. The work described in this report was performed in accordance with the
revised RI/FS Work Plan submitted on December 6, 2007 and approved by USEPA on
May 1, 2008 (Cummings/Riter and AMEC, 2007). A draft RI Report was submitted to
USEPA in September 2011, and this revised report addresses comments provided by
USEPA from its review of that draft.

! The Group had originally contracted with AMEC Earth & Environmental, Inc. (AMEC) to perform the
human health and ecological risk assessments in support of the Koppers Pond RI/FS, and AMEC personnel
conducted the risk assessment tasks over the 2007 through 2009 timeframe. In late 2009 and early 2010,
however, several project team members moved from AMEC to other consulting firms, including Integral
and ARCADIS US, Inc. (ARCADIS). To maintain technical continuity on the project and reduce potential
delays in the project schedule, the Group retained Integral, with support from ARCADIS, to complete the
risk assessments and support the RI/FS for the Koppers Pond Site.

502/R10 o1- %?%%LN GS



11 PURPOSE OF REPORT

Pursuant to the Settlement Agreement, the RI for Koppers Pond has been prepared as part
of Operable Unit 4 for the Kentucky Avenue Wellfield Superfund Site. The objective of
the RI is to characterize environmental media at the Site sufficiently so that the needed
data are available for completing the Baseline Human Health Risk Assessment (BHHRA)
(Integral, 2012a) and Supplemental Baseline Ecological Risk Assessment (sSBERA)
(Integral, 2012b),? and so that the need for remedial action can be evaluated. The RI
provides the physical and chemical data and summarizes the biological information
collected to examine surface water, sediment, and biota in Koppers Pond. These data are
used in the BHHRA and sBERA to evaluate potential human health and ecological risks
posed by exposure to chemicals of potential concern associated with these media.® If
remedial action is deemed necessary, the RI provides the characterization of Site
conditions required for the development and evaluation of remedial alternatives in the
Feasibility Study (FS).

In developing and negotiating the Settlement Agreement and the Statement of Work,
USEPA and the Group recognized that several pertinent studies of the Site had already
been completed prior to 2006 and that much was known about the Site. As a result, the
scope of the RI was tailored to meet the specific circumstances for Koppers Pond. As
described in the revised RI/FS Work Plan, however, conditions in Koppers Pond are
dynamic, and certain aspects and characteristics of the pond had changed since the time
data were collected as part of prior studies. Data-gathering activities for the Koppers
Pond RI were principally aimed at collecting updated information regarding surface
water, sediment, and biota. This RI Report presents the results of sampling and provides
the Conceptual Site Model (CSM) that includes an evaluation of the fate and transport of
the COPCs. In accordance with USEPA guidance and the approved RI/FS Work Plan,

* The current baseline ecological risk assessment (BERA) is identified as the SBERA to minimize
confusion with the draft BERA prepared for Koppers Pond by CDM Federal Programs, Inc. (CDM) in
1999.

3 The BHHRA identifies chemicals of potential concern (COPCs) to human receptors, whereas the SBERA
identifies chemicals of potential ecological concern (COPECs). For simplicity in this RI Report, except
where specifically discussing the results of the ecological risk assessment, the acronym “COPCs” is used to
identify chemical of potential concern to either human health or ecological receptors.
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the baseline human health and ecological risk assessments are part of the RI and are
summarized in this report. Because of the size of the volumes, however, the BHHRA and

sBERA are bound separately.

12 SITE BACKGROUND

1.2.1 Site Description

The Kentucky Avenue Wellfield Superfund Site is located within the Village of
Horseheads and the Town of Horseheads in Chemung County, New York (Figure 1).

The Kentucky Avenue Well is a former municipal water supply well owned by the
Elmira Water Board (EWB) that was used as part of the EWB system to furnish potable
water to local communities. The Kentucky Avenue Well was closed in 1980 when it was
found that the groundwater produced from this well contained trichloroethylene (TCE),
and this well is no longer in use. In 1983, USEPA included the Kentucky Avenue
Wellfield Superfund Site on the National Priorities List for response actions under
CERCLA.

Beginning in the mid-1980s, several CERCLA response actions have been completed

with respect to the Kentucky Avenue Wellfield Superfund Site:

e Operable Unit 1 involved initial investigations, identification of
potentially impacted private wells, and connection of potentially
affected residents to the public water supply system.

e Operable Unit 2 included supplemental investigations of the degree
and extent of groundwater impacts, the installation of barrier wells and
a groundwater treatment system to intercept groundwater at the
downgradient limits of the former Westinghouse Electric Corporation
(Westinghouse) Horseheads plant site, and installation of a water
treatment (air stripping) system at the Kentucky Avenue Well.

e Operable Unit 3 comprised the investigation and remediation of
identified source areas at the former Westinghouse Horseheads plant
site, the investigation of a waterway (i.e., the “Industrial
Drainageway”) that conveys surface water to Koppers Pond, and the
remediation of the Industrial Drainageway.
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The response actions specified for Operable Units 1 and 3 of the Kentucky Avenue
Wellfield Superfund Site are completed. The RI for Koppers Pond is being conducted as
part of Operable Unit 4.

Operation, maintenance, and monitoring (OM&M) activities are continuing with respect
to the barrier wells and attendant groundwater treatment system installed for Operable
Unit 2. Concentrations of TCE and other constituents in the influent to the Operable
Unit 2 groundwater treatment system continue to decrease, and the future duration of
OM&M is not known.

Following the Operable Unit 2 work, EWB elected not to use the Kentucky Avenue Well
and removed some parts and equipment from the air stripping treatment system. At this
time, the Kentucky Avenue Well remains out of service, and it is unknown whether the

installed treatment system is operational.

Koppers Pond is a V-shaped pond located in the Village of Horseheads (Figure 2). At
the northern end of its western leg, the pond receives inflow from the Industrial
Drainageway, the watershed for which is largely a commercial and industrial area. The
drainageway receives much of its base flow from discharges originating at the former
Westinghouse Horseheads plant site (Figure 2). Although historically such discharges
included treated process wastewater, at this time the discharges from the former
Westinghouse site are comprised of the effluent from the Operable Unit 2 groundwater
treatment system, storm water runoff, and cooling water from the Cutler-Hammer
Division of Eaton Corporation (Cutler-Hammer) manufacturing facility. The Old
Horseheads Landfill forms much of the northern bank of Koppers Pond and the eastern

bank of a portion of the lower Industrial Drainageway.

The overflow from Koppers Pond discharges to two outlet streams located at the southern
end of the pond, which combine to form a single outlet channel. The outlet channel flows
into Halderman Hollow Creek and winds through residential and commercial areas
before discharging to Newtown Creek approximately 1.5 miles downstream of Koppers
Pond.

Koppers Pond is a shallow, flow-through water body with typical water depths of

approximately one to five feet at a pond surface water elevation of approximately 886
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feet above mean sea level (feet MSL). Because of the relatively flat topography, the open
water area of the pond is highly dependent on the surface water elevation, and open water
areas of approximately 7 acres to more than 12 acres have been reported in the various
studies of this pond. With the pond surface water elevation at approximately 886 feet
MSL, as was observed during RI field sampling in May 2008, the open water area of the
pond covers approximately 8.9 acres. Observed water levels were slightly lower in the
summer of 2008 (nominal elevation of 885 feet MSL), but were higher during the initial
field work in 2007 and during the supplemental field investigations conducted 2009 and
2010. At those times, the pond surface elevation was approximately 887 to 888 feet

MSL, and the pond surface area was estimated to be approximately 10 to 12 acres.

1.2.2 Site History

Koppers Pond is situated in a previously low-lying, wet area that apparently began to fill
with water with the onset of discharges from the former Westinghouse plant, which
began operating in 1952. The pond area may have been excavated as a borrow pit (Fagan
Engineers, 1990).

Examination of the 1953 U.S. Department of the Interior, Geological Survey (USGS)
map of the 7.5-minute Horseheads topographic quadrangle (Figure 3) does not show the
pond or industrial activity to the south, but shows the Industrial Drainageway flowing
through a 20+ acre marshy area in the vicinity of the current pond location. The marshy
area lies below approximate elevation 890 feet MSL. In an August 7, 1953 plant
schematic prepared of the Koppers Company, Inc. (KCI) Horseheads Wood Treating
Plant (the “KCI Horseheads Plant”), there was an area referred to as a “swamp” that lay
to the north and northwestern portions of the KCI Horseheads Plant property,

approximately at the location of the current Koppers Pond.

The 1969 USGS map of the same topographic quadrangle shows the pond at its current
location, but much larger (204 acres) and in a somewhat different configuration

(Figure 3). In the 1969 map, an additional section of pond is situated to the north within
the current “V.” This section of the pond was apparently filled by operations at the Old
Horseheads Landfill after 1969. Also since 1969, the southern bank, including the pond
outlet, appears to have been reworked with a second outlet added on the western side of
the pond. Chemung County Sewer and Water Conservation District aerial photographs

from 1977 and 1985 show Koppers Pond in its present configuration.
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1.2.3 Site Property Ownership and Land Use

The property on which Koppers Pond is situated is owned by Hardinge, Inc. (Hardinge),
the Village of Horseheads, and EWB. Koppers Pond is surrounded by an area of vacant
and active industrial property. Immediately to the north and northeast is the Old
Horseheads Landfill and to the south is the Kentucky Avenue Well site. Manufacturing
facilities operated by Hardinge and the Fennell Spring Company (f/k/a Fairway Spring
Company) are located to the southeast and east, respectively. A Norfolk Southern
Corporation (Norfolk Southern) railroad right-of-way with active tracks is located to the
west. The portion of the pond located in the Village of Horseheads is zoned M-1

Industrial; the portion in the Town of Horseheads is zoned for manufacturing use.

Hardinge and the Village are participating members of the Group. Neither has expressed
any plan in the foreseeable future for the use of Koppers Pond or the surrounding land
area. The Village (as wells as the Town of Horseheads and Chemung County) have
indicated that there is no demand for additional parkland or fishing opportunities in the

local area.

1.2.4 Previous Investigations and Remediation

Koppers Pond has been the subject of several environmental investigations to define the
nature and extent of COPCs in environmental media. These earlier studies are identified
in the following sections. Where data are relevant to the current Operable Unit 4 RI,

these results are incorporated into the discussions in Sections 4.0 and 5.0.

1241 1988 NYSDEC Fish Sampling

In sampling conducted in 1988, the New York State Department of Environmental
Conservation (NYSDEC) reported the detection of polychlorinated biphenyls (PCBs) in
largemouth bass and carp collected from Koppers Pond. These findings led to the
issuance of a fish advisory for Koppers Pond by the New York State Department of
Health (NYSDOH). The NYSDOH advisory currently in effect is for women under 50
years and children under 15 years not to eat any fish from Koppers Pond. For all others,
the recommendation is to eat no more than one meal of carp from Koppers Pond per
month (NYDOH, 2011).
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1.2.4.2  Operable Unit 2 RI

On behalf of USEPA, Ebasco Services Incorporated (Ebasco) completed a “Supplemental
RI” for Operable Unit 2 in 1990. Although primarily focused on groundwater issues, the
Operable Unit 2 included some sampling of surface soils at the Old Horseheads Landfill.
The Operable Unit 2 also concluded that Koppers Pond was perched above the
groundwater because of the presence of low permeability materials at and below the pond
bottom (Ebasco, 1990).

1.2.4.3  Operable Unit 3 RI

Under the terms of an administrative consent order entered with USEPA, Westinghouse
conducted an RI as part of Operable Unit 3 for the Kentucky Avenue Wellfield Site. The
Operable Unit 3 RI involved field work conducted in 1994 and 1995, including two
rounds of surface water sampling from the Industrial Drainageway and Koppers Pond.
Three sampling locations were in Koppers Pond, and three were located in the outlet
channels. One sample was located in the Industrial Drainageway near its discharge to

Koppers Pond.

The first round of surface water samples collected for the Operable Unit 3 RI (i.e., those
from June 1994) were analyzed for target compound list (TCL) volatile organic
compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides and PCBs,
target analyte list (TAL) metals, and total cyanides. Selected samples were also analyzed
for fluoride. Surface water samples from the second event in June 1995 were analyzed

for TAL metals, total suspended solids, and hardness.

The Operable Unit 3 RI also included two rounds of sediment samples collected at the
same time as the corresponding surface water samples. The initial round of samples was
collected in 1994 and included six locations in Koppers Pond and its outlet channels.
These sediment samples were collected to a maximum depth of 24 inches and were
composited throughout the depth of recovery. Collected samples were analyzed for TCL
VOCs, SVOCs, pesticides and PCBs, and for TAL metals and total cyanides.

The second round of Operable Unit 3 RI sediment sampling was conducted in May and
June 1995 to further characterize site conditions. These second-round sediment samples
were originally to be analyzed for TCL SVOCs, PCBs and pesticides, mercury, and total

organic carbon (TOC). Analyses for other metals were not planned, because such metals
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were listed as permitted discharge parameters on the two State Pollutant Discharge
Elimination System (SPDES) permits for the former Westinghouse plant site and had
already been detected in the earlier sediment samples. Prior to commencement of the
June 1995 sampling activities, however, a whitish-brown floc was observed floating in
the Industrial Drainageway. This material was first reported to NYSDEC in March 1995
and continued to be observed in the Industrial Drainageway throughout the remainder of
1995 and 1996. Analysis of this material showed it contained several metals, and, based
on these analytical results, USEPA requested that the second-round sediment samples
also be analyzed for cadmium, chromium, and lead. Also, unlike the earlier samples that
were composites collected over depths ranging to 24 inches, the second-round sediment

samples were collected from the uppermost six inches of encountered material.

To follow-up the 1988 NYSDEC fish data, the Operable Unit 3 RI also included
supplemental fish sampling. After an initial attempt in the spring of 1994 to collect fish
samples using normal angling techniques was unsuccessful, fish sampling from Koppers
Pond using electroshocking was completed in June 1995 as part of the Operable Unit 3
RI. This sampling resulted in the collection and tissue analysis from 15 fish samples (i.e.,
six white sucker and nine common carp). Skinless fish fillets from collected specimens
were analyzed for TCL VOCs, SVOCs, pesticides, PCBs, and TAL metals and cyanide,

although limited sample size did not allow for analysis of all parameters in all samples.

Sections 4.2.3.1 and 4.3.2.1 examine the data from the 1994 and 1994 Operable Unit 3 RI
and compare these data to the results from the sampling conducted in 2008 through 2010
for the Operable Unit 4 RI.

1.2.44  Operable Unit 3 Human Health Evaluation

Using the data developed under the Operable Unit 3 RI, CDM conducted a BHHRA on
behalf of USEPA (CDM, 1995). The Operable Unit 3 BHHRA evaluated potential
exposure pathways for area residents potentially contacting COPCs in surface waters and
sediments in the Industrial Drainageway and Koppers Pond and potentially consuming

fish taken from these water bodies.

The 1995 Operable Unit 3 BHHRA showed potential cancer risks associated with
individual exposure pathways ranging from 2.8 x 107 for surface water exposure routes

to 1.5 x 10 for contact with sediment. The NCP defines acceptable exposure levels as
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those that represent an excess upper bound lifetime cancer risk to an individual of 10 to
10 [40 CFR 300.430(e)(1)(A)(2)]. The sediment cancer risk was driven by materials in
the Industrial Drainageway, and Koppers Pond sediments did not contribute to this
calculated risk. The calculated hazardous indices (HIs) for non-cancer effects via all
exposure pathways fell well below USEPA’s target of 1.0. On this basis, USEPA
concluded that direct exposure to surface waters and sediments associated with Koppers

Pond did not pose an unacceptable human health risk.

The 1995 BHHRA also examined potential risks associated with consumption of fish
taken from Koppers Pond. For this evaluation, the risk assessment used the fish tissue
data gathered in the 1995 Operable Unit 3 RI sampling (Section 1.2.4.3) and applied an
exposure rate based on consumption of fish caught in Koppers Pond at a rate of 0.5
pounds of fish per meal for 50 meals per year. Based on these assumptions, the 1995
BHHRA an incremental lifetime cancer risk of 3.8 x 10™ associated with fish
consumption. The calculated HI for non-cancer effects equaled 6.9. The cancer risk
associated with fish consumption was due to the presence of PCBs and arsenic in fish
tissue samples. The non-cancer HI of 6.9 was almost entirely the result of PCBs
(Aroclor 1254). These exposure levels, which are above the NCP acceptable cancer risk
range and USEPA’s target for non-cancer hazards (HI=1.0), drove the requirements for
remediation of Industrial Drainageway sediments, where PCBs levels were higher, under
Operable Unit 3 (Section 1.2.4.8).

1.2.45  USEPA Screening-Level Ecological Risk Assessment

In March 1996, USEPA conducted a Screening-Level Ecological Risk Assessment
(SLERA) for the Industrial Drainageway and Koppers Pond. The SLERA was prepared
in accordance with USEPA guidance used at that time (USEPA, 1994) to assess whether
COPCs in the sediments and surface water at the Industrial Drainageway and Koppers
Pond area had the potential to adversely impact ecological receptors at the Site. In the
SLERA, USEPA screened constituent concentrations determined during the Operable
Unit 3 RI against ecological benchmarks and state of New York fish criteria. Following
this screening, constituents identified as primary contributors to ecological hazard were
then used to characterize potential ecological risk to select receptor species (i.e., great

blue heron and raccoon).
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1.2.4.6 1998 CDM Sampling

In August 1998, CDM, on behalf of USEPA, collected sediment samples from 14
locations in Koppers Pond and adjacent waterways. The sediment samples were typically
collected from the uppermost six inches of the sediment surface, although vertical
sediment profiles with multiple samples were collected at two locations. Collected
sediment samples were analyzed for TAL metals and cyanide and for TCL pesticides and
PCBs.

In addition to chemical analysis, CDM conducted toxicity testing of sediments using the
Hyalella azteca (amphipod) 10-day survival test and the Chironomus tentans (midge) 10-
day survival and growth test. CDM also performed a benthic macroinvertebrate

community survey and analysis.

Section 4.2.3.2 examines the 1998 CDM investigation data and compares these data to
the results from the sampling conducted in 2008 through 2010 for the Operable Unit 4 RI.

1.2.4.7 Draft BERA

In 1999, under contract to USEPA, CDM completed a draft BERA focused on Koppers
Pond (CDM, 1999). In this study, CDM calculated ecological hazard quotients (HQs) as
the ratios of observed concentrations of COPCs in sediment to sediment screening values
and modeled uptake of COPCs from sediment into higher trophic level species (i.e.,
mink, raccoon, and great blue heron). The draft BERA used the chemical data (i.e.,
metals, PCBs, and pesticides) collected in CDM’s 1998 sampling (Section 1.2.4.6) to
update the information available from the Operable Unit 3 RI. The 1999 draft BERA
modeled uptake and bioaccumulation of metals and PCBs from sediments into fish
(instead of using measured fish data) when evaluating potential risk to higher trophic

levels.

1.2.4.8 Industrial Drainageway Remediation
In 2002 and 2003, Viacom Inc. (Viacom)® completed the Operable Unit 3 remediation of

the Industrial Drainageway under an administrative order on consent entered with
USEPA (Cummings/Riter, 2004). This remediation involved removal and off-site

* At that time, Viacom Inc. was the corporate successor to Westinghouse.
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disposal of sediment and bank soils exhibiting total PCB concentrations above the
established remediation goal of 1.0 milligram per kilogram (mg/kg) total PCBs. In this
effort, approximately 6,400 cubic yards (cy) of sediments, bank soils, and other
floodplain soils were excavated and transported off-site for disposal. Clean soils were
imported as needed to replace the excavated sediments and bank soils and reshape the

channel. Riprap was placed as needed to protect the stream banks from excess scour.

1.2.4.9 2003 Fish Sampling

In 2003, Civil & Environmental Consultant, Inc. (CEC), under contract to Viacom,
conducted fish sampling in Koppers Pond to provide updated information on PCB and
metals concentrations in fish tissue. Fish were collected using electroshocking
techniques, resulting in a total of 24 fish samples for analysis. Collected species included
both bottom-feeding (i.e., common carp and white sucker) and pelagic species (i.e.,
largemouth bass, pumpkinseed, black crappie, and green sunfish). The samples of fish
for potential human consumption (i.e., common carp, white sucker, and largemouth bass)
were prepared as skin-on fillets with the belly flap included, in accordance with
NYSDEC (2002) procedures. Smaller fish species for ecological evaluation (i.e.,
pumpkinseed, black crappie, and green sunfish) were analyzed as whole-body samples.
Section 4.3.2.2 examines the data from the 2003 CEC fish sampling and compares these
data to the results from the sampling conducted in 2008 through 2010 for the Operable
Unit 4 RI.

1.3 REPORT ORGANIZATION

The organization of this RI report generally tracks the suggested RI report format given
in USEPA (1988) guidance, but with some modifications to more clearly and concisely
present the results of Site characterization studies and risk assessment. Following this
introductory chapter, Section 2.0 describes the investigation of Site features and physical
characteristics, including tasks for pond bathymetry, sediment thickness, and
groundwater and surface water interaction. Section 3.0 describes chemical
characterization activities for surface water, sediment, and biota, as well as related
biological studies. Section 4.0 describes the results of the field activities to determine
physical and chemical characteristics, with comparisons to the results of prior Site
investigations, where appropriate. Section 5.0 describes the CSM, including potential
sources and contaminant fate and transport mechanisms. Section 6.0 presents a summary

of the baseline risk assessments, including both human health and environmental
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evaluations. Because of the size of the volumes, however, the BHHRA and sBERA,
which are part of the RI, are bound separately. Finally, Section 7.0 presents a summary

of the findings and conclusions of the RI.
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2.0 INVESTIGATION OF SITE FEATURES AND
PHYSICAL SETTING

This section describes methods employed in completing investigations of Site features
and physical characteristics. These investigations were conducted in accordance with the
revised RI/FS Work Plan (Cummings/Riter and AMEC, 2007) and the accompanying
Sampling and Analysis Plan, including both the Field Sampling Plan (FSP) and Quality
Assurance Project Plan (QAPP).

2.1  SURVEYING AND MAPPING

Cummings/Riter performed the field surveying for the RI using differential global
positioning system (GPS) equipment. Field survey control was established from New
York State Department of Transportation (NYSDOT) monuments (NYSDOT GPS-11
and GPS-12) as well as Site monitoring wells that had been previously surveyed by
Fagan Engineers LP (Fagan) as part of the ongoing Operable Unit 2 groundwater

monitoring program.

The base topographic map for Operable Unit 4 activities was prepared from aerial
photography flown in November 1991 for Operable Unit 2. Given the nature of the
anticipated Operable Unit 4 activities and the limited change in physical Site conditions
since the time of base map preparation, this 1991 mapping is considered to be of suitable
horizontal scale (1 inch = 50 feet) and contour interval (1 foot) for use as the base map
for the Operable Unit 4 RI.

In addition to the 1991 mapping, aerial photography from 2006 and later 2010 (six-inch
resolution, natural color) was downloaded from the New York State Geographic
Information Systems (GIS) Clearinghouse. This photography has been used as a base for
preparation of a project GIS using ESRI ArcView® software. In this RI Report, the 2010
aerial photography replaces the 2006 photography used in earlier Operable Unit 4 reports.
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2.2 BATHYMETRIC SURVEY

2.2.1 Survey Methods

Cummings/Riter performed a bathymetric survey of Koppers Pond on May 6, 2008 using
an Odom" single-beam echo sounder integrated with a differential GPS to assign
horizontal positions to the depth data. The echo sounder was calibrated by using a
portable depth gauge at two locations and adjusting the echo sounder to equate to the
manual reading. The horizontal and vertical positional accuracy of the echo sounding
equipment is approximately plus or minus 0.1 foot. The GPS data were post-processed
using a fixed-base reference station, which improves the accuracy of GPS data by
providing error corrections based on measured fluctuations of GPS signals at the fixed
location. The Site survey control (Section 2.1) was used to establish the vertical datum

for the survey.

The Cummings/Riter hydrographic survey team conducted the survey using random track
lines, as opposed to pre-defined cross-section lines, and recorded depth and position data
every 10 feet along the traveled path. The random track line approach allowed for more
flexibility in increasing data collection in areas where the pond bottom was irregular. In
the shallow, non-navigable portions of the pond in the northwest corner near the
Industrial Drainageway, GPS survey equipment was used to survey the pond bottom and
obtain water depth measurements. These measurements were taken by placing the survey
rod atop the pond bottom sediments and recording the elevation. The resulting pond
bottom elevation map, which was developed using both the echo sounder and the manual

measurement data, is shown as Figure 4.

2.2.2 Pond Bathymetry

Based on a measured water surface elevation of 885.75 feet MSL on the day of the May
6, 2008 survey, examination of Figure 4 shows that water depths at the time of the survey
typically ranged from approximately one foot in the northwest portion of the pond to a
maximum of five feet near Sample Location 13 in the eastern portion of the pond. From
these data, the total calculated volume of water in the pond was approximately

5.7 million gallons. Water marks on trees and telephone poles adjacent to the pond
indicated that the water level in the pond was approximately 2.1 feet below recent high
water levels, consistent with the survey conducted by Fagan on October 22, 2007 that
reported a pond elevation of 887.9 feet MSL. During field investigations conducted in
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October 2010, the pond water surface elevation was also observed to be approximately
two feet higher than that observed in May 2008. At this higher surface water elevation,

the total calculated volume of water in the pond is about 12 million gallons.

2.3 SEDIMENT THICKNESS ASSESSMENT

During the May 2008 field activities, and in advance of pond sediment sampling,
sediment thickness was measured to determine the depths of sediment samples to be
collected at each of 13 sediment sampling locations. These locations, which were
identified in the approved RI/FS Work Plan, were selected to provide spatial coverage of
the pond with emphasis on the western leg that receives inflows from the Industrial
Drainageway. In addition, the data collected from these thickness measurements were
used with the pond bottom data obtained from the bathymetric survey to estimate the

sediment thickness and volume of sediment in the pond.

To determine sediment thickness, a tape measure was secured to a retractable metal
probe, and the probe was manually advanced into the sediment until refusal by the clay or
sand and gravel deposits beneath the sediment. A total of 20 measurements were
collected from the pond. One measurement was taken at each of the 13 planned sampling
locations, and 7 measurement locations were selected to provide additional information in

those portions of the pond where the sediment thickness appeared to be more variable.

In all of the sediment probing locations, a hard surface was encountered that allowed for
defining the bottom of the soft sediments. In subsequent sediment sampling

(Section 3.1.2), this hard layer was found to be a stiff clay present throughout most of the
pond. At some locations, particularly on the eastern leg of the pond, the material
underlying the soft sediments was characterized as sand and gravel, based on the refusal
of the retractable metal probe on the pond bottom and observed material type located
along the eastern shoreline. The sediment thickness measurement locations, along with
inferred thickness isopach, are shown on Figure 5. The sediment thickness assessment is

presented in Section 4.2.1.

2.4 LANDFILL SEEPAGE
An inspection was conducted on May 6 and May 7, 2008 by boat and by foot along the
northern shore of Koppers Pond and the east bank in the lower reach of the Industrial
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Drainageway that abut the Old Horseheads Landfill (Figure 2). This survey was
specifically focused on identifying any physical evidence of seeps that may drain into the

pond.

No physical evidence of active seeps (i.€., seep flow or dampness) or past seepage (i.e.,
surface staining or development of rivulets) was observed at any location during the
survey. Most of the near-shore topography along the northern side of the pond was found
to be too flat for the formation of seeps. Where the topography is steep (i.e., along the
lower reach of the Industrial Drainageway), no seeps were found, and no evidence of past
seepage was identified. In addition, no obvious signs of soil erosion or other
concentrated surface water discharge (e.g., gullies, well-developed rill patterns) were

noted between the landfill and the lower Industrial Drainageway or Koppers Pond.

2.5 PONDHYDROLOGY ASSESSMENT

A study was performed to assess the degree of interaction of the surface water in Koppers
Pond with local groundwater and the extent to which Koppers Pond discharges to or
receives inflow from shallow groundwater. An evaluation of this interaction was needed
to complete the understanding of the pond water balance and the potential flux of water

through pond sediments.

For this pond hydrology study, groundwater elevations were measured for a period of 15
weeks (from May 6 through August 20, 2008) by installing transducers with data loggers
in five existing groundwater monitoring wells proximal to Koppers Pond (i.e.,
CW-9S/9D, CW-10S/10D, and MW-112S). In addition, a staff gauge and transducer
were installed in the western portion of the pond for simultaneous measurement of pond
water levels. Wells MW-103D and MW-103I were not included in this study, as there is
no shallow well associated with this well cluster. Installation details for the monitoring
wells and staff gauge are summarized in Table 1. Locations of the monitoring wells and

staff gauge are included on Figure 4.

The data collected by the transducers were downloaded monthly, and manual
measurements of pond surface water elevations using the staff gauge and of monitoring
well water levels were collected monthly using a water level meter. The manually
collected data were used as quality control measurements to verify the transducer

readings.
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2.6 SURFACE WATER HYDROLOGY

In advance of field sampling, Fagan, under contract to the Group, examined available
records and conducted field reconnaissance to define the extent of the watershed and the
routes of surface water flow to Koppers Pond. Included in this research was the
NYSDOT as-built information for the underground pipe leading to the Chemung Street
Outfall. Village of Horseheads records and the Southern Tier Central Regional Planning
database were also researched regarding storm sewer systems (i.e., inlets, catch basins,
and underground piping) that contribute to the flow that emanates from the Chemung
Street Outfall. This information provided a basis for identifying potential sampling
points within the drainage area as part of the assessment of potential ongoing sources of
COPCs to Koppers Pond. Figure 6 presents the compiled drainage map. As shown on
Figure 6, the area that drains to the Chemung Street Outfall, Industrial Drainageway, and
Koppers Pond includes a large commercial, industrial, and residential area that extends
approximately 1.5 miles west of the former Westinghouse Horseheads plant site and, at

its maximum, 0.6 mile north of Interstate 86.

Prior to examining the sources of information described above, the extent to which
culverts and other underground piping directed flows toward the Industrial Drainageway
and the Chemung Street Outfall was not fully understood, and the extent and area of the
watershed was determined in the RI to be much larger than what had previously been
estimated. Whereas a total watershed area contributing to Koppers Pond of 604 acres
was estimated in the Preliminary Site Conceptual Model (PCSM) (Koppers Pond RI/FS
Group, 2007), the revised estimate is 1,350 acres. At assumed basin-wide runoff rates of
7 to 10 inches per year (Philip Environmental Services Corporation, 1996), surface water
runoff to the pond, excluding runoff from the 59-acre former Westinghouse Horseheads
plant site, would be approximately 470 to 670 gallons per minute (gpm) as an annual
average (calculated as follows for 10 inches per year):

10inches ~ 1foot 43,560 ft* _ 36,300 ft’

year 12 inches acre year acre
3
36,300 ft %1.291 acres x 7.483ga1 y lyr 8 1 da?/ _ 667 gahllons
year acre ft 365 days 1,440 minutes minute

ITER
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In addition to the flow from the Industrial Drainageway, local surface water runs off to
the pond, primarily from the Old Horseheads Landfill that forms much of the northern
bank of Koppers Pond and the eastern bank of a portion of the lower Industrial
Drainageway. Local runoff also enters the pond from the Norfolk Southern railroad
right-of-way to the east. Runoff from the west, which is generally flat-lying vacant

property owned by Hardinge, appear to be minimal.

2.7 SEWER VIDEO INSPECTION

A video survey of the underground piping carrying industrial wastewater and storm water
to the Chemung Street Outfall was conducted to verify the alignment of the piping,
identify significant sources of inflow, and inspect for the presence of “floc” that had
previously been reported in the discharge at the outfall. Other piping was not
investigated except to the extent needed to identify piping that drained to the Chemung
Street Outfall. The pipe survey began at Junction Chamber #1, which is the downstream
point of concentration for surface water flows that originate upstream of the former
Westinghouse Horseheads plant site (Figure 7). The survey terminated at the Chemung
Street Outfall. In all, 2,416 lineal feet of underground piping were inspected. Figure 7

depicts locations of piping subject to this video survey.

The video survey was performed by National Vacuum Corporation on June 17, 2008
using a remote-controlled crawler camera. The camera provided full-color video and had
the ability to pan and tilt to better inspect observed features within the pipe. To improve
the quality of the video images, the discharge from the barrier well treatment system at
the former Westinghouse Horseheads plant site was turned off during the survey.
Appendix A provides the video survey report, including a copy of the DVD of the actual

video footage.

The findings of the video survey generally confirmed the information compiled from the
records review regarding the configuration of the underground piping (Section 2.6). The
video survey clarified the locations of Junction Chambers #2 and #3, showing that the
previously presumed locations of these manholes actually corresponded to sanitary sewer

manholes. The video survey also confirmed that a second, 36-inch diameter pipe runs
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parallel to the main line 72-inch diameter pipe that flows to the Chemung Street Outfall.
This second pipe, which is configured to take overflow from the 72-inch line, was found

to be mostly filled with sand and gravel and was dry at the time of the inspection.

In the video survey, no floc was found adhering to the walls of the underground piping at
any location, and none was observed in the water flow in the pipes. It is concluded that
the formerly observed floc material is no longer being formed and previously generated
materials have not accumulated for potential future releases to surface water in the

Industrial Drainageway or Koppers Pond.
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3.0 CHEMICAL AND BIOLOGICAL CHARACTERIZATION
ACTIVITIES

This section describes the methods employed in Site characterization studies conducted
in accordance with the revised RI/FS Work Plan to determine the location, extent, and
concentrations of Site-related COPCs, as well as related biological studies. Field
sampling efforts were conducted in May 2008, September 2009, and October 2010. The
May 2008 field investigation comprised the primary data-gathering activity for the
Operable Unit 4 RI. Included in this sampling effort were the collection of surface water
and sediment samples from Koppers Pond and the outlet channels for chemical analyses.
Surface water and sediment samples were also selected along drainage paths leading to
Koppers Pond. The May 2008 sampling work also included the collection and chemical
analysis of game fish and forage fish to develop data needed for the BHHRA and
sBERA.

The September 2009 field investigation specifically focused on determining whether the

native New York State endangered plant slender pondweed (Stuckenia filiformis alpinus)
is present in Koppers Pond or its outlet channels. Results from this survey are discussed

in Section 3.4.1. During this field sampling, candidate reference ponds for use in

ecological risk evaluations were also identified and inspected.

The October 2010 field investigation was conducted to address data gaps that were
identified in the ecological risk assessment reports and evaluations based on the 2008

data set. This supplemental investigation included collection of the following:

e Additional biota samples from Koppers Pond for tissue chemical
analysis to better characterize receptor exposure;

e Sediments from a subset of Koppers Pond locations sampled in May
2008 for chemical analysis and evaluations of sediment toxicity and
benthic communities;

¢ Additional mud flat sediment samples from the area between the outlet
channels to better characterize exposures to the receptors in this area;
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e Additional sampling of outlet channel sediments to better define the
downstream limits of potentially affected sediments;

e One composite sediment sample from the selected Reference Pond for
chemical analysis and evaluations of sediment toxicity and benthic
communities, and

¢ Biota from the selected Reference Pond for tissue chemical analysis.

Sections 3.1, 3.2, and 3.3 address the primary data collection activities conducted in May
2008. Section 3.1 describes the locations and procedures used in sampling each medium,
Section 3.2 presents sample handling and related field procedures, and Section 3.3
describes laboratory analyses and data validation. Sections 3.4 and 3.5 provide additional
information regarding the supplemental characterization activities performed in
September 2009 and October 2010, respectively. Discussions of data collection methods
are not repeated in Sections 3.4 and 3.5 where such procedures mirrored those used in the

May 2008 sampling.

3.1  SAMPLE LOCATIONS AND COLLECTION METHODS FOR 2008

This section describes the locations of and methods used in collecting surface water,
sediment, and fish tissue and other biota samples as part of the Operable Unit 4 RI field
investigations in May 2008. Table 2 summarizes the surface water and sediment

sampling locations, and Table 3 summarizes the fish samples.

3.1.1 Pond and Outlet Channel Surface Water

During the May 2008 field activities, Cummings/Riter personnel collected six surface
water samples from Koppers Pond for laboratory analysis. The decision to reduce the
number of surface water samples collected from the pond from 13 (as specified in the
revised RI/FS Work Plan) to 6 was based on discussions between the Group’s Project
Coordinator and the USEPA Remedial Project Manager (RPM) and the expectation that
surface water quality would not vary significantly throughout the pond. The six surface
water samples were collected from Locations 2, 4, 5, 8, 10, and 13 (Figure 8) at mid-
depth of the water column using a peristaltic pump and disposable C-Flex® tubing. The
intake end of the tubing was lowered, and the pump was turned on and allowed to run
until the tubing had been fully rinsed with water from the mid-depth sample zone. Water

samples were then collected by directing the pump discharge to the sample bottles.
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Along with the pond water samples, four surface water samples were collected from the
outlet channels. Samples were collected from Locations 14, 15, 16, and 17 (Figure 8).
Water samples obtained from the outlet channel were collected by submersing a
disposable sample bottle and using this water to fill the sample bottles. A quality
assurance sample was collected at Sample Location 14 (i.e., matrix spike and matrix
spike duplicate [MS/MSD]).

Dissolved oxygen (DO), pH, oxidation-reduction potential (ORP), temperature, and
specific conductance readings were collected in the field using a HI 9828 Multi-
parameter Portable Meter, documented on water sample collection reports, and are
presented in Tables 4 and 5 for Koppers Pond and the outlet channels, respectively. The

water sample collection reports are provided in Appendix B.

The surface water samples were collected from both the pond and outlet channels for
laboratory analysis of TCL VOCs, SVOCs, pesticides, and PCBs. These samples were
also analyzed for TAL inorganic parameters. The TAL metals were analyzed for total
and dissolved fractions to facilitate direct comparisons to ambient water quality criteria.
Samples for dissolved metals were filtered in the field using disposable 0.45-micron
filters. In addition, in accordance with the approved RI/FS Work Plan, surface water
samples were analyzed for general chemistry parameters (i.e., ammonia, nitrites, fluoride,

hardness, and total suspended solids).

3.1.2 Pond and Outlet Channel Sediment

During the May 2008 field activities, Cummings/Riter personnel collected 44 sediment
samples from Koppers Pond and the outlet channels for laboratory analysis. Multi-depth
sediment samples were collected from the pond (up to four samples per location) at
Locations 1 through 13 (Figure 8). This sampling density provides sufficient coverage to
allow comparison to previously collected data, to investigate the range of sediment
deposition conditions present in the pond, and evaluate depth-concentrations relationship
for COPCs. Pond sediments were characterized vertically, and the number of samples
collected at each location was determined by the thickness of the sediment. The
sampling strategy for pond sediments was to collect a sample representative of the
uppermost 6 inches of sediment and additional samples as needed to characterize each
12-inch increment of deeper sediments.
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The sediment samples from the outlet channels were collected from Locations 14
through 17 (Figure 8), including one sample from the east outlet, one from the west
outlet, and two from the channel downstream of where the two outlet channels combine.
In addition, two mud flat sediment samples were collected from areas adjacent to the
pond that appeared to have been inundated during previous periods of high water in the

pond (i.e., Figure 8, Sample Locations 30 and 40).

The pond sediment samples were collected by using manual push coring techniques.
Samples were obtained using 4- to 8-foot lengths of disposable 2-inch diameter acetate
tubes, where sediments were soft and cohesive, or with a Russian Peat Borer, where the
stiffness or lack of cohesiveness of the sediment precluded the use of the acetate tubes.
For both sampling tools, the sediment removed from the sampler was segregated
according to the depth increments as described above, placed onto disposable aluminum
pie plates, drained of free water, and transferred onto shore. Once on shore, pH and ORP
readings were collected for each sample using an HI 98121 pH, ORP, and temperature
meter for all samples that contained sufficient liquid to allow these measurements. With
the exception of VOC and acid volatile sulfide/simultaneously extracted metals
(AVS/SEM) sample fractions, which were collected as discrete, non-homogenized grab
samples, the remaining sediment was blended and placed directly into the appropriate

sample containers.

The outlet channel sediments were collected from the uppermost six inches of material
using disposable plastic scoops. The sediment was then placed directly into the

appropriate sample containers.

The mud flat sediment samples from Locations 30 and 40 were collected by first digging
a core-type hole approximately six inches deep using a shovel and removing the plug of
sediment from the hole. A disposable plastic scoop was then used to collect the sample
from the loosened material, taking care not to include any materials that had been in
direct contact with the blade of the shovel. The shovel was decontaminated between each
use according to the procedure described in Section 3.2.6, but this sampling technique
avoided the need for collection of an equipment blank for the shovel. The collected

sample material was placed directly into the appropriate sample containers.
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The sediment samples were analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL
inorganic parameters, and TOC. Selected samples (i.e., SD08-1, SD08-2, SD08-3,
SD08-4, SD08-6, and SD08-10) were analyzed for AVS/SEM. The selection of samples
for AVS/SEM analysis was biased toward the western leg of Koppers Pond due to the
expected higher metals concentrations in this area relative to other portions of the pond.
At each location, the AVS/SEM analyses were performed on the 0- to 6-inch depth
sample (i.e., uppermost interval). Additionally, Samples SD08-3 (6 to 18 inches),
SD08-6 (6 to 9 inches), and SD08-10 (6 to 23 inches) were the subject of grain-size
determinations. The selection of sediment samples for grain-size determination analysis
was based on visual inspection of samples collected in the field, with the objective of
evaluating the range of sediment materials present in the pond. The May 2008 sediment

field collection reports are provided in Appendix C.

Duplicate samples were collected for Samples SD08-5 (0-6) and SD08-2 (6-18).
MS/MSD samples were collected for Samples SD08-7 (6-18) and SD-08-17. An
equipment blank sample was collected by pouring laboratory-supplied deionized water
over the Russian Peat Borer and into the sample jars. One trip blank for VOC analysis

was included with each shipping cooler of VOC samples sent to the laboratory.

3.1.3 Drainage Area Surface Water and Sediments
Sampling was conducted to evaluate drainage and discharges to Koppers Pond to provide
an assessment of the possible locations and contributions of ongoing sources of COPCs

to the pond.

3.1.3.1 Former Westinghouse Horseheads Plant
On May 6, 2008, surface water samples were collected of the barrier well treatment
system discharge (Sample Location 22) and the Cutler-Hammer discharge at Outfall

001W (Sample Location 23). These sample locations are shown on Figure 7.

These two discharges comprise the remaining non-storm discharges from the former
Westinghouse Horseheads plant site to the Industrial Drainageway. The purpose of this
sampling was to provide data for a synoptic sampling event that included the Chemung
Street Outfall (Sample Location 21) and Junction Chamber #1 (Sample Location 27)
upstream of the Westinghouse Horseheads plant site. Both the barrier well and Cutler-

Hammer discharges are monitored under their respective SPDES permits.
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The barrier well sample was collected by opening the sample port located on the
underside of the treatment system discharge line. After allowing the port to drain, the
water sample was collected by directly filling the sample containers. The sample of the
Cutler-Hammer outfall was collected using a dipping pole with attached disposable
plastic bucket. The bucket was lowered into the water stream and then raised. The dip

pole was configured to allow the bucket to tip to fill the sample containers.

Both of these water samples were submitted to the laboratory for analysis of TCL and
TAL analytes and for the general chemistry parameters ammonia, nitrites, fluoride,
hardness, and total suspended solids. DO, pH, ORP, temperature, and specific

conductance were measured as field parameters.

The barrier well treatment system flow rate at the time of sampling was approximately
1,120 gpm. The Cutler-Hammer discharge flow rate was approximately 78 gpm. No
sediments were associated with these discharges, and no sediment samples were

collected.

3.1.3.2 Underground Discharge Pipe and Chemung Street Outfall

Treated discharges and storm water originating at the former Westinghouse Horseheads
plant, among other facilities, are conveyed to the Industrial Drainageway and ultimately
to Koppers Pond via an underground pipe that terminates at the Chemung Street Outfall
(Figure 7). Samples of the water discharge at the Chemung Street Outfall (Sample
Location 21) and the Junction Chamber #4 (Sample Location 24) were collected on May
6 and May 7, 2008, respectively. Junction Chamber #4 is the first upstream manhole on
the 72-inch diameter pipe that leads to the Chemung Street Outfall (Figure 7).

At both locations, surface water samples were collected using the dipping pole and
attached disposable plastic bucket. The bucket was lowered into the water stream and
then raised. The dip pole was configured to allow the bucket to tip to fill the sample

containers.

At the Chemung Street Outfall, the sediment sample was collected by digging several
shallow core-type holes using a shovel. The removed sediment was then carried to shore

on the upturned blade of the shovel, where a disposable plastic scoop was used to collect
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the sample from the loosened material, taking care not to include any materials that had
been in direct contact with the blade of the shovel. The scooped sediment was then used

to fill the sample containers.

At Junction Chamber #4, the sediment sample was collected using the dipping pole and
attached disposable plastic bucket. The bucket was dragged along the sediment surface
and then raised. The collected materials were then poured directly from the bucket to fill

the sample containers.

Surface water samples were analyzed for TCL and TAL parameters and for the general
chemistry parameters ammonia, nitrites, fluoride, hardness, and total suspended solids.
Field parameters measured on these samples included DO, pH, ORP, temperature, and
specific conductance. The sediment samples collected from both locations were analyzed
for TCL and TAL parameters, plus TOC. The flow rate from the outfall was estimated to
be approximately 1,800 gpm at the time of sampling, based on observed flow velocity
and depth. The flow rate through the Junction Chamber #4 was estimated at
approximately 1,500 gpm.

No floc was observed to be present in the underground pipe or Industrial Drainageway at
the time of sample collection.

Water samples were also collected from two additional manholes believed to be Junction
Chambers #2 and #3 associated with the underground pipe discharging at the Chemung
Street Outfall. It was later determined during the video survey, however, that these two
junction chambers were, in fact, part of the sanitary sewer system and did not ultimately
flow to the Chemung Street Outfall. Accordingly, the results from those samples are not

relevant to assessing discharges to Koppers Pond and have been discarded.

3.1.3.3 Storm Water Runoff

The Site characterization studies also investigated sources of significant storm water
runoff that enters the underground discharge pipe upstream of the Chemung Street
Outfall or the Industrial Drainageway downstream of the Chemung Street Outfall or

directly flow into Koppers Pond.
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A field reconnaissance was first conducted of the study area on May 5, 2008 to identify
potential sampling locations, including storm water inflow points (e.g., catch basins,
storm inlets), road culverts, culverts under the railroad, and runoff from the Chemung
County Department of Public Works (DPW) yard (e.g., road cinder and salt storage) and
the Norfolk Southern railroad. Runoff pathways were also assessed by examination of
available mapping (Figures 6 and 7) and field reconnaissance focused on topography and

channelization.

Based on the field reconnaissance, surface water and sediment samples were collected on
May 7, 2008 from Junction Chamber #1, upstream of the discharge from the former

Westinghouse Horseheads plant site (Sample Location 27, Figure 7). In addition, surface
water and sediment samples were also collected from an inlet channel and near the outlet
culvert of the storm water retention pond one-half mile west (and upstream) of the former

Westinghouse Horseheads plant site (Sample Locations 29 and 28, respectively).

These surface water samples were collected using the dipping pole and attached
disposable plastic bucket. In collecting the surface water samples, the bucket was
lowered into the approximate mid-depth of water stream. For sediment sampling at
Junction Chamber #1, the dipping pole and attached disposable plastic bucket were used
to collect materials along the bottom and corners of this square chamber. At the
remaining locations, sediment samples were collected using a shovel and disposal plastic
scoop in the same manner as the sediment sample was collected at the Chemung Street
Outfall (Section 3.1.3.2).

Surface water samples were analyzed for TCL and TAL analytes and for the general
chemistry parameters ammonia, fluoride, hardness, nitrites, and total suspended solids, as
well as field parameters. Sediment samples were analyzed for TCL and TAL analytes
plus TOC. The flow rate through Junction Chamber #1 at the time of sampling was
determined to be negligible, while the flow rate through the storm water retention pond
was estimated to be 40 gpm, based on observed flow velocity and depth and the pond
outlet structure.

A sediment sample (Sample Location 20) was collected on May 6, 2008 at the outlet of a
culvert beneath the Norfolk Southern railroad tracks just northwest of Koppers Pond

(Figure 7). The sediment sample was collected using a shovel and disposal plastic scoop
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in the same manner as the sediment sample was collected at the Chemung Street Outfall
(Section 3.1.3.2). There was no flowing water at this location, and no surface water

sample was collected.

Finally, a sediment sample (Sample Location 41) was collected on May 15, 2008 at a
point of concentrated surface water runoff from the Chemung County DPW yard
(Figure 7). The sediment sample was collected using a shovel and disposal plastic scoop
in the same manner as the sediment sample was collected at the Chemung Street Outfall
(Section 3.1.3.2). There was no flowing water at this location, and no surface water

sample was collected.

3.1.4 Fish Tissue Sampling

AMEC conducted the fish collection from Koppers Pond on May 16, 2008 with the
assistance of CEC. CEC had also performed the previous fish tissue sampling event in
2003. The objective of the fish tissue sampling was to collect fish for laboratory analyses
of COPC:s in support of the evaluations of potential risks to human and ecological
receptors. Fish sampling was conducted in accordance with the revised RI/FS Work Plan
(Cummings/Riter and AMEC, 2007), which, in turn, was founded on relevant USEPA

and other guidance, including the following:

e Guidance for Assessing Chemical Contaminant Data for Use in Fish
Advisories (Volume 1) (USEPA, 2000a); and

e Draft Procedure for Collection and Preparation of Aquatic Biota for
Contaminant Analysis (NYSDEC, 2002).

The fish sampling was also conducted in accordance with conditions set forth in the New
York Scientific Collector’s Permit License, Number 1270, effective date May 2, 2008
through May 31, 2009) issued to AMEC by the NYSDEC Division of Fish, Wildlife, and

Marine Resources. A copy of this permit is included in Appendix D.

At the time of the fish collections, the air temperature was 45 to 50 degrees Fahrenheit
(°F) [7 to 10 degrees Celsius (°C)]. There was a light wind, with intermittent showers

and cloud cover. All of the fish collections were completed in one day.
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Measurements of water quality parameters were performed near the shore by the staging
area. The staging area was on the eastern shore of the eastern leg of the pond,
approximately 250 feet north of the east outlet channel. The observed water pH was
8.17, the water temperature was 16.9°C, DO was 9.7 milligrams per liter (mg/L), and
water conductivity was 754 microsiemens per centimeter (LS/cm) (equivalent to

micromhos per centimeter [umho/cm]).

Electrofishing was conducted during daylight in the various available habitats (i.e., near-
shore and offshore) that exist in Koppers Pond. The field team used a 14-foot aluminum
flat bottom boat equipped with a variable voltage, pulsed direct-current output
electrofishing unit. The boat had been custom modified with a 42-inch high rubberized
aluminum hand rail on the bow to allow one operator to safely stand while netting fish.
The boat was driven by a battery-powered electric trolling motor on the stern. The team
used a Smith-Root Variable Voltage Pulsator Electrofisher (Model VVP-15B) powered
by a gas generator. Two fiberglass outriggers were affixed to the bow to hang the two
electrode arrays just below the surface of the water. The biologist on the bow used a foot
pedal to energize the electrodes and a fiberglass long-handled net to catch the fish as they

were drawn to and stunned by the electric field.

A large (approximately 30-gallon) plastic container was placed in the center of the boat
for use as a live well to hold fish prior to processing. The container was filled with site

water, and two aeration stones were added to maintain the oxygen level.

The fish collection team consisted of three biologists. One person stood in the bow of the
boat, operating the electrodes and netting fish. One person stood mid-ship to net fish and
to maintain the live-well. The third person stood in the stern to drive the boat, maintain

the generator, and adjust the electrical output.

Random passes were made along the shoreline and throughout the pond. The team
initiated shocking in the eastern leg of the pond. After approximately one hour, the
collected fish were returned to the staging area and placed in a mesh-lined holding pen in
the shallow water near the bank. After processing the first batch of fish, the team
shocked the western leg of the pond, the main pool, and the southern end of the eastern
leg for approximately another hour before returning to the staging area. The western leg

of the pond was very shallow, with little cover, so few fish were present. No attempt was
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made to differentiate the fish collected from any particular area of the pond. Consistent
with the revised RI/FS Work Plan and FSP, fish collections in May 2008 were not

performed in the shallow east or west outlet channels, or in the Industrial Drainageway.

A total of 20 individual game fish were collected and submitted for tissue analysis as

follows:

Five common carp (Cyprinus carpio);

Five white sucker (Catostomus commersoni);

Six largemouth bass (Micropterus salmoides); and
Four black crappie (Pomoxis nigromaculatus).

The common carp and white sucker were selected as bottom-feeding species, while the
black crappie and largemouth bass are pelagic predators. The largemouth bass represents
the top predatory fish species.

In addition, six forage fish samples were also collected as follows:

e One sample comprised of an individual pumpkinseed (Lepomis
gibbosus);

e One composite sample comprised of four pumpkinseeds (Lepomis
gibbosus);

e Three samples comprised of individual bluegill sunfish (Lepomis
macrochirus); and

e One composite sample comprised of four bluegill sunfish (Lepomis
macrochirus).

Fish were lifted individually from the holding pen for processing. Investigators measured
the fish for standard length (SL - the tip of the snout to the base of the caudal peduncle)
in millimeters (mm) against a standard fish measurement board. Although total length
(TL - the tip of the snout to the tip of the tail fin) was originally proposed in the RI/FS
Work Plan and FSP, SL was measured, as opposed to TL, at the request of NYSDEC
field representative because of a possible concern that some fish might exhibit fin
erosion, making the TL measurements less reliable. The presence of fish disease, tumors,

lesions, erosions, fin damage, deformities, or skeletal anomalies was recorded for each
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fish. Fish were then weighed to the nearest 0.1 gram (g) on a top-loader balance.
Experienced biologists examined each fish for anomalies (e.g., lesions, tumors, fin
erosion, parasites). The species, length, weight, and anomalies were recorded along with
a unique sample identification number. These morphometric parameters are summarized
in Table 3.

When all of the fish had been processed, the electrofishing boat was pulled from the
water, and the team left the site. The fish samples were brought to the barrier well
treatment building at the former Westinghouse Horseheads plant site where the chain-of-
custody forms were prepared and the fish packaged for shipment to the laboratory. Fish
samples were driven to the TestAmerica Laboratories, Inc. (TestAmerica) facility in

Pittsburgh, Pennsylvania and hand delivered on the same day they were collected.

The revised RI/FS Work Plan stated that the team would collect up to 20 edible-sized
game fish samples (e.g., carp, largemouth bass, crappie, and sunfish), with the final
species distribution similar to that of historic (CEC, 2003) sampling species distribution.
The team would also collect three composite samples of small forage fish (30 to 100 mm)
and three composite samples of larger forage fish (100 to 300 mm). Although a total of
six forage fish samples were collected as planned, there was a limited number of smaller
forage fish observed during the sampling. The actual forage fish samples consisted of
two composites of smaller forage fish (30 to 100 mm) and four individual samples (not
composites) of larger forage fish (100 to 300 mm). These consisted of bluegill or

pumpkinseed sunfish.

Additionally, if any fish were observed to have deformities (e.g., lesions, tumors) that
could potentially be attributed to polycyclic aromatic hydrocarbons (PAHs), an even
number of similar-sized fish with and without deformities were to be submitted for
analysis of PAHs.

The fish collection operation was assisted by the USEPA RPM (Ms. Isabel Rodrigues),
the U.S. Department of the Interior, Fish and Wildlife Service (USFWS) Liaison to
USEPA (Mr. Rich Henry), and the NYSDEC representative (Ms. Mary Jo Krantz). In all
instances, the three agency representatives agreed on which fish to retain for analysis:
five carp, five white suckers, six largemouth bass, four black crappies, three individual

bluegill samples, one composite bluegill sample, and one individual pumpkinseed
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sample, and one composite pumpkinseed sample (Table 3). This series was selected
taking into consideration the species composition of the 2003 sampling survey: five carp,
five white suckers, two largemouth bass, six pumpkinseed, three black crappie, and three

green sunfish.

None of the fish that were to be submitted for analysis showed any sign of deformity or
disease. One gizzard shad that was collected had some fin erosion and a lip tumor. It
was released back to the pond with the agreement of USEPA, NYSDEC, and USFWS as
a non-target species and an isolated case of deformity. Therefore, no fish samples were
submitted for PAH analysis.

The revised RI/FS Work Plan specified the performance of a qualitative assessment of the
available fish habitat during the fish collections, including the following habitat

conditions:

e Assessment of in-pond cover (e.g., large woody debris, root wads, root
mats, undercut banks, gravel bars, and macrophytes);

¢ Floodplain and land use around the pond, and

e Degree of canopy cover.

Due to the weather conditions at the time of sampling, the collection of this information
was limited. CEC staff indicated that the habitat conditions of the pond had not changed
significantly since the prior fish sampling in 2003, although it was noted that the water
levels had declined. Appendix E includes the 2008 fish habitat assessment report
prepared by the field sampling team. More detailed evaluations of fish habitat, including
an evaluation of the pond fishery, were performed as part of the BHHRA (Integral,
2012a) and sBERA (Integral, 2012b).

3.2  SAMPLING HANDLING

3.2.1 Sample Identification and Labeling

A uniform identification numbering system was used to describe the sample medium and
location of samples collected during RI field activities. Samples from the various

locations carried the following prefixes:
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e Surface Water: SWO08-;
e Sediment: SD08-; and

e Fish: CCO08- (common carp), WS08- (white sucker), LB0S8-
(largemouth bass), BC08- (black crappie), and FF08- (forage fish
[individual or composite]).

The “08” designation indicates that the sample was collected in 2008 and differentiates
these RI samples from prior (or later) samples that employed similar labeling. The
identification also included a number to allow for identifying the location from which the
sample was collected or the sequential sample number (for fish). Where more than one
sample was collected at a specific location, the depth interval was also used to modify the
sample identification. For example, a sample identified as SD08-2 (6 to 18 inches)
indicates a sediment sample collected at Sample Location 2 in 2008 from a depth of 6 to

18 inches.

The laboratory supplied blank labels for sample containers. The labels were filled out at
the time of sample collection by the field personnel performing the sampling.

Information marked on the label included the following:

Sample identification number,
Collector’s initials,

Date of collection,

Type of sample,

Preservatives used, and
Analysis to be performed.

3.2.2 Sample Containers and Preservation

For surface water and sediments, sample containers were supplied by the analytical
laboratory as certified pre-cleaned, in accordance with appropriate USEPA guidelines.
Sample containers were filled completely wherever possible to ensure that sufficient
sample volume was obtained for laboratory analysis and associated laboratory quality

assurance/quality control (QA/QC) procedures.
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As needed, laboratory personnel added the required preservatives to each individual
laboratory-supplied sample bottle. Preservation also included maintaining the samples in

a chilled condition (4°C) once they were collected.

For fish tissue samples, after initial processing to determine species, size, and
morphological abnormalities, each fish or composite selected for analysis was wrapped in
hexane-rinsed aluminum foil per NYSDEC guidance, placed in a food-grade, waterproof
plastic bag, and sealed and placed into a second labeled bag with a label placed on the
outside of the bag. A label on the inside of the plastic bag was also applied recognizing
that the outer labels could become detached, especially when placed in the coolers with

ice.

Fish samples were cooled immediately after packaging and preserved on wet ice for hand
delivery on the day of sampling to the TestAmerica Pittsburgh laboratory. After the
samples were logged into the laboratory, they were frozen to ensure sample integrity

prior to further processing.

3.2.3 Sampling Documentation
Sampling personnel documented activities on sample collection forms. The following

information was recorded at each sample location, as appropriate:

e The time the sample was collected,

e Sampling personnel,

e Sample number,

e Results of field parameter determinations, and
e Any pertinent field observations.

Copies of sample collection forms for surface water and sediment are provided in
Appendices B and C, respectively. Appendix E provides relevant information related to

the fish sample collections.

3.2.4 Sample Custody and Delivery
The chain-of-custody procedures specified in Section 5.1 of the QAPP were applied for
samples collected during the RI field activities. Copies of completed chain-of-custody

forms are included in the corresponding analytical laboratory data reports.
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The samples were transported to the laboratory in durable, secured metal or plastic
coolers, or laboratory-supplied, insulated shipping containers. Containers were shipped
by Federal Express or hand delivered. Samples were shipped in accordance with U.S.
Department of Transportation and NYSDOT regulations. Chain-of-custody

documentation accompanied the samples.

3.2.5 Field Quality Control Samples

As a check on field sampling QA/QC, trip blanks (one with each shipment of VOC
samples), equipment rinsate samples (one associated with the sediment sampling
equipment), and field duplicates (two for surface water and two for sediment samples)
were prepared and sent to the laboratory at specified frequencies. In addition to the field
QA/QC samples, MS/MSD samples (two for surface water and two for sediment
samples) were collected for laboratory QA/QC.

3.2.6 Decontamination
Small tools and other apparatus used for sampling (i.e., Russian Peat Borer, sampling
shovel) were decontaminated between each use. The decontamination process consisted

of the following steps:
e Removing sediment from the sampler,

e Scrubbing and rinsing with a solution of Liqui-Nox" and distilled
water, and

¢ Rinsing with distilled water.

Decontamination was not required for any of the field sampling equipment used for the
fish collections or field measurements of the collected fish. Filleting of the fish samples

was performed at the laboratory.

3.2.7 Investigation-Derived Waste

With the permission of CBS Corporation (CBS), the liquid investigation-derived waste
(IDW) was disposed of at the barrier well groundwater treatment plant located at the
former Westinghouse Horseheads plant site. Solid IDW from field sampling activities

was disposed of as commercial trash.
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3.3 LABORATORY ANALYSIS AND DATA VALIDATION

Under contract to the Group, TestAmerica analyzed the collected surface water,
sediment, and fish tissue samples. AMEC performed independent data validation in
accordance with Section 10.0 of the QAPP. Analytical data reports and data validation

reports are provided in electronic format in Appendices F and G, respectively.

3.3.1 Laboratory Sample Receipt and Custody

After receiving samples shipped from the Site, TestAmerica maintained a custody record
throughout sample preparation and analysis in accordance with Section 5.2 of the QAPP
and the applicable laboratory Standard Operating Procedures. After completing the
required analyses, remaining project samples were released for disposal in accordance

with applicable regulations.

3.3.2 Sample Preservation and Holding Times
As needed, laboratory personnel added the required preservatives to each individual
laboratory-supplied sample bottle. Preservation also included maintaining the samples in

a chilled condition (4°C) after collection.

In the laboratory, surface water and sediment samples were stored at 4°C prior to
analysis. Fish samples were cooled immediately after packaging and preserved on wet
ice for hand delivery to the analytical laboratory on the day of sampling. After the
samples were logged into the laboratory, they were frozen to ensure sample integrity
prior to further processing. The laboratory processed and prepared the fish tissue samples
(e.g., weighing, filleting, homogenizing) in accordance with NYSDEC (2002) protocols,
with one modification. NYSDEC (2002) indicates that the fillets are to include the ribs
but no backbone, while USEPA guidance specifies that fillets should be free of ribs
(USEPA, 2000a). With the concurrence of the USEPA RPM and risk technical staff, the

USEPA fillet tissue preparation method was used for the game fish samples.

3.3.3 Analytical Procedures

Chemical analyses of surface water, sediment, potential source, and fish samples were
conducted by TestAmerica for the parameters listed in Tables B2-4 and B2-5 of the revised
RI/FS Work Plan. Analytical methods for sediment and water consisted of appropriate
USEPA SW-846 methods using the TCL organic and TAL inorganic analyte lists.
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Game fish tissue fillets were prepared by the analytical laboratory from previously frozen
samples. The fillets (skin-on with belly flaps) were analyzed for TCL pesticides and
PCBs, TAL inorganics, and percent lipids. The forage fish were prepared as whole-body
homogenates and analyzed for the same parameters as the game fish. Both forage fish
and game fish samples were also analyzed for lipid content using a TestAmerica method
as provided in the QAPP.

3.3.4 Data Validation

AMEC performed a validation of the analytical reports and raw data and provided a
written assessment of data usability and limitations for the project. The data validation
was performed with reference to the specific QA/QC requirements of specific method
(i.e., SW-846), USEPA Contract Laboratory Program (CLP) National Functional
Guidelines for Inorganic Data Review (USEPA, 2004), USEPA CLP National Functional
Guidelines for Organic Data Review (USEPA, 1999), including USEPA Region II

modifications.

A data usability evaluation is provided in Appendix G that summarizes the results of the

data validation. The data validation reports are also included in this appendix.

Upon review of the initial results of the 2008 fish lipid analyses, it was apparent that the
reported lipid values were anomalously low based on AMEC’s experience in fish tissue
evaluations. To confirm these unanticipated lipids results, three fish tissue samples were
forwarded to the TestAmerica laboratory in Burlington, Vermont, for comparative
analysis of both lipid content and PCBs. The data received from the TestAmerica
Burlington reanalysis showed lipid contents that were in line with expectations and
higher PCB concentrations than were reported from the analyses in the TestAmerica

Pittsburgh laboratory.

Upon receipt of the data showing divergent lipid and PCBs results, AMEC investigated
the fish tissue handling, preparation, extraction, and analytical methods employed by both
TestAmerica laboratories. This investigation found that both laboratories handled,
prepared, extracted, and analyzed the fish tissue samples in accordance with published
USEPA and NYSDEC methods. Both laboratories used the same solvents for extraction
(i.e., methylene chloride for lipids and a mixture of hexane and acetone for PCBs), and

neither laboratory employed the gel permeation chromatography cleanup step in
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preparing PCB samples. The only identified difference in sample preparation between
the two laboratories is the use of a Tekmar Tissumizer”™ at the TestAmerica Burlington
laboratory. This sample preparation tool is very effective at breaking down the tissue to
the cellular level, allowing for a greater extraction efficiency of both the lipids and PCBs

compared to other tissue processing methods.

Based on this assessment, TestAmerica Burlington reanalyzed lipids and PCBs in all of
the fish tissue samples for which sufficient sample quantity was available (i.e., 25 of the
26 total samples). The data from the TestAmerica Burlington reanalysis showed lipid
contents consistent with expectation and generally higher PCB concentrations. Although
both the TestAmerica Pittsburgh and the TestAmerica Burlington data were developed in
accordance with USEPA and NYSDEC methods, the TestAmerica Burlington data in fish
are considered more representative of the lipid content of these samples and more useful
in assessing the exposure to PCBs that may be available to a human or higher trophic
level ecological receptor consuming these fish. The fish tissue PCB data from the
analyses by TestAmerica Burlington were used in subsequent evaluations and risk
assessment, but the TestAmerica Pittsburgh fish tissue PCB data were not used. This
decision was made to ensure the best available and most conservative data were used in

risk assessment.

3.4 SEPTEMBER 2009 SAMPLING

Additional field work was performed in September 2009 to fill data gaps and assist in the
evaluation of potential ecological risks from Koppers Pond and its outlet channels. The
field work was performed following submission of the SLERA (AMEC, 2009a) and

included the following:

e Field survey to determine whether there is any evidence of slender
pondweed (Stuckenia filiformis alpinus) in Koppers Pond and its outlet
channels; and

e Field reconnaissance of candidate reference ponds to determine their
accessibility and whether one or more ponds could serve as a suitable
representative of regional conditions.
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The methods used in these investigations were described in Technical Memorandum
No. 1: 2009 Field Sampling Program to Support the Ecological Risk Assessment of
Koppers Pond (AMEC, 2009b) and the Ecological Risk Assessment Guidance for
Superfund (ERAGS) Steps 3 through 5 Report (Integral, 2010a).

3.4.1 Slender Pondweed Field Survey

Appendix A of the SLERA (AMEC, 2009a) compiled correspondence with the New
York Natural Heritage Program (NYNHP) and NYSDEC concerning reported
observations of rare, threatened, or endangered (RTE) species at or near the Koppers
Pond Site. In December 2008, the RTE summary was updated by NYNHP to include the
potential presence of slender pondweed at or near Koppers Pond. This inclusion was
based on a historical record (from 1943), prior to the original construction of Koppers

Pond, that this species was reported “in cold brook, Chemung Street, Horseheads.”

The 2009 supplemental field investigation was conducted to determine if this species is
present in Koppers Pond under current environmental conditions and if the habitats of
Koppers Pond and the outlet channels are suitable to support this species. AMEC
(2009b) and Integral (2010b) present information on slender pondweed identification and
life history.

3.4.1.1 Survey Methods

In September 2009, Integral conducted an investigation to determine the presence of
slender pondweed in Koppers Pond and the outlet channels. The field survey
methodology was included as part of Technical Memorandum No. 1: 2009 Field
Sampling Program to Support the Ecological Risk Assessment of Koppers Pond
(AMEC, 2009b), approved by USEPA and NYSDEC in August 2009, and the field

program was implemented in September 2009.

There are several USEPA and New York guidance documents available for surveying
aquatic macrophytes. USEPA (1998) provides guidance for surveying of aquatic
macrophytes that can be performed as part of the bioassessment of lakes and reservoirs.
New York guidance documents describing aquatic plant survey methods include
NYSDEC (1995, 2006) and the New York Citizens Statewide Lake Assessment Program
(NYCSLAP) (2009). Because the slender pondweed is an RTE species in New York, a

nondestructive sampling method was used, and the selected survey method primarily
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focused on the visual determination of the presence or absence of the slender pondweed
from Koppers Pond or its outlet channels and whether the habitats are available to
support this species. Worksheets similar to the NYCSLAP Aquatic Plant Survey Form
(NYCSLAP, 2009) were used for this survey. Copies of these forms for the pond and its

outlet channels are provided in Appendix H.

The slender pondweed survey at Koppers Pond was performed on September 16, 2009.
The day was sunny, and the daily temperatures ranged from 44 to 73 °F (7 to 23 °C). It
was moderately breezy at the time of the survey. It was noted that the water levels were
12 to 18 inches higher at Koppers Pond during the September 2009 effort compared to
the May 2008 field investigation, but were apparently comparable to historical water
levels. This conclusion was based on the comparison of Site photographs during the two
sampling events and water levels on the utility pole located within the pond. This change
in water level may be due to several factors, including the increased precipitation in 2009
relative to 2008.

The shoreline survey consisted of a visual inspection performed by walking along the
accessible portions of the shoreline and the adjoining littoral zone to inspect for the
presence of slender pondweed. An estimate of the total macrophyte cover in the littoral
zone was made at eight survey stations along the shoreline and the overall abundance of
slender pondweed was recorded based on an ordinal scale (i.e., none, sparse, moderate, or
abundant), and its relative abundance to other macrophytes was determined. The optional
boat survey was not required because there was limited submerged aquatic vegetation
present within the pond and the survey locations were readily accessible using chest
waders. For the outlet tributaries, the visual survey was performed by walking along the
west and east outlets, and outlet channel downstream to Sample Location 17 (Figure 8).
A determination was made whether this species was present or if suitable substrate was
available, following the same approach as used for the pond shoreline survey. GPS
coordinates were collected for at each station using a Garmin 60CSx hand-held unit, and
digital photographs were collected to document field observations (Appendix H). The

survey locations are shown in Figure 9.

Field measurements of the following nine parameters were collected from each of the

survey locations:
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Depth ORP

Temperature Salinity

pH Total Dissolved Solids
Conductivity Turbidity

DO

Field water quality was measured using a Horiba U-22 Series multi-parameter water
quality meter. Field measurements of DO could not be obtained at one pond survey
location and turbidity could not be measured at one of the outlet channel survey locations

due to equipment failure.

This information was collected to allow comparisons to available comparable data for the
slender pondweed. The second objective was to collect a similar set of water quality
parameters relative to that collected from the 2008 sampling effort of Koppers Pond to
determine whether there have been significant changes in these parameters with time.
Each survey location was designated with the code “SP09-nnn” to distinguish this field

investigation from other sampling events.

3.4.1.2 Survey Results

The results from the slender pondweed survey were provided to USEPA and NYSDEC in
December 2009 as Technical Memorandum No. 2: Results from the 2009 Field Sampling
Program to Support the Ecological Risk Assessment of Koppers Pond (Integral, 2010b).
As described in that document, the visual survey for the slender pondweed in Koppers
Pond and its outlet channels showed that this species was not present in either of these
areas. Field measurements collected from each of the survey locations and inspection of
the substrate indicate that the habitat is not appropriate for this species. Slender
pondweed prefers more alkaline waters (Maine Department of Conservation, 2004) than

are present at either Koppers Pond or its outlet channels.

The slender pondweed was not observed at any of the eight pond locations or while
walking between these locations. The only submerged aquatic vegetation present in the
pond was small pockets of coontail (Ceratophyllum demersum). The lesser duckweed
(Lemna minor), a common floating aquatic plant, was present at the pond and covered
much of the water surface (greater than 50 percent) along the southern and southwestern

shorelines (i.e., backwater areas).
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For the outlet channels, five survey point locations along the east (SP09-001, SP09-002),
west (SP09-003, SP09-004), and main outlet channels (SP09-14), were examined
(Figure 9). The latter extended as far downstream as sediment sample location SDO17.
The sample log sheet for the outlet channel survey is also included in Appendix H. The
slender pondweed was not observed at any of these locations. There was also no
apparent submerged aquatic vegetation at any of these locations. Many of the outlet

channels had terrestrial vegetation overgrowing their surfaces.

Tables 4 and 5 present the field measurements collected from each of the survey points
from Koppers Pond and the outlet channels, respectively. As discussed in Technical
Memorandum No. 2 (Integral, 2010b), there were some differences between the water
quality parameter measurements that were collected from Koppers Pond and the outlet
channels between the 2008 and 2009 sampling events. These may be attributable to
seasonal factors (early spring for the 2008 samples and early fall for the 2009 samples),
or precipitation differences between the two sample years. In addition, the 2009 DO
readings were limited to near-shore areas of very shallow depth and were not
representative of the entire pond. These DO concentrations may have been influenced by
local aquatic macrophytes. In any case, the water quality parameter measurements from
both years indicated that the surface water in the pond was well oxygenated at the time of

sampling.

For the outlet channel, the water quality results were similar to those collected in May
2008, although the September 2009 samples were somewhat better oxygenated (i.e.,
greater DO and ORP). These differences may be attributable to increased flows from the
pond due to the higher water levels in 2009 compared to 2008.

3.4.2 Reconnaissance of Candidate Reference Ponds

The use of a reference area can facilitate the interpretation and evaluation of potential
risks in an ecological risk assessment. Comparison of the Site to a comparable reference
area is critical in the evaluation of the health of certain ecological communities that have
been selected as measurement endpoints in the assessment. The selection and use of

reference areas can also be critically important when ecologically significant chemicals
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may be present due to area-wide sources that are not attributable to Site-related releases.
The SLERA and the prior CDM (1999) draft BERA did not include evaluation of a

reference site.

The candidate reference pond selection methodology was included as part of Technical
Memorandum No. 1: 2009 Field Sampling Program to Support the Ecological Risk
Assessment of Koppers Pond (AMEC, 2009b). In the fall of 2009, AMEC conducted a
field reconnaissance of candidate reference ponds. The results of those investigations
were provided to USEPA and NYSDEC in December 2009 as Technical Memorandum
No. 2: Results from the 2009 Field Sampling Program to Support the Ecological Risk
Assessment of Koppers Pond (Integral, 2010b).

As described in Technical Memorandum No. 2, 15 distinct candidate ponds were
evaluated as part of the 2009 field effort. These were compared using different
hydrologic, land use, sediment lithology, and fish community metrics. Based on this
evaluation, four potential reference ponds (or reference pond groups) were identified as
candidates for further evaluation. These included the following:

e A group of ponds located behind the school west of Koppers Pond;

e The two Lowe Ponds, located in a county park near the county airport;
and

e A group of ponds near the “Center at Horseheads” industrial park
northeast of Koppers Pond.

Based on the evaluated metrics, Technical Memorandum No. 2 recommended that one of
the ponds from the group located at the “Center at Horseheads” be used as the reference
pond, and, upon review, USEPA concurred with this selection. The surrounding areas of
the other two candidate ponds are well-maintained lawns, while the area near the “Center
at Horseheads” is less so, and the latter is associated with a mud flat/wetland complex

that is more similar to that found at Koppers Pond.

3.5  October 2010 Sampling
In 2010, Integral completed the ERAGS Step 3 assessment, including a refined screening

of COPECs, problem formulation, and a summary of the Scientific/Management
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Decision Point (Integral, 2010a). From that assessment, and following USEPA review
and concurrence, Integral developed the ERAGS Steps 4 and 5 plan for the proposed
supplemental field work to fill data gaps. Table 6 summarizes the October 2010 data
collection program. Analytical laboratory data reports are included in Appendix F, and
data validation reports are included in Appendix G. A copy of the NYSDEC Division of
Fish, Wildlife, and Marine Resources Scientific Collector’s Permit License issued to

Integral for this work is included in Appendix D.

The supplemental field program employed sample collection and handling procedures
consistent with those provided in the FSP and described in Sections 3.1 and 3.2,
respectively. Where additional procedures were needed (e.g., plant sampling), these
procedures were described in the ERAGS Steps 3 through 5 Report (Integral, 2010a).
Laboratory analysis and data validation procedures followed those given in the QAPP
and described in Section 3.3. Again, where additional procedures were needed (e.g.,
sediment toxicity testing), these procedures were described in the ERAGS Steps 3
through 5 (Integral, 2010a).

3.5.1 Additional Biota Samples

To support the preparation of the SBERA, Integral collected Site-specific data on key
forage items for the proposed ecological receptors. These forage items included aquatic
invertebrates (for the semi-aquatic invertivores/omnivores) and plant material (for the
herbivorous receptors). The plant materials consisted primarily of submerged and

emergent macrophytes.

3.5.1.1 Aquatic Invertebrates

The supplemental investigation targeted crayfish as a surrogate for aquatic invertebrates
because of the difficulties often experienced in attempting to collect sufficient volumes of
aquatic invertebrate species to support analytical sample mass requirements. The field
sampling effort targeted one composite crayfish sample in the area bounded by the
confluence of the Industrial Drainageway to SD08-02. After repeated attempts using
electroshocking and crayfish traps, no crayfish could be collected. Sediment oligochaetes
or polychaetes were also not available in sufficient quantity to analyze for chemical

parameters in lieu of crayfish analysis from Koppers Pond.
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3.5.1.2 Plant Materials
The plant materials sampling locations consisted of the following:

e Single composite sample of floating aquatic plants (common
duckweed) from Koppers Pond;

e Qrass or similar leafy material, including a combination of new and
older leaves, from shrubs or small trees bordering Koppers Pond (near
SD08-07) and the East Outlet Channel (near SD08-15), representing
locations near the perimeter of the waterbodies that have elevated
COPEC concentrations relative to the refined screening values; and

e Plant root or rhizomes from emergent vegetation (cattails) at the
perimeter of Koppers Pond (near SD08-01).

Sample locations are shown in Figure 10.

The grass or leafy materials that were collected from herbaceous plants are likely to be
used as forage for ecological receptors. Two vegetation composite samples were
collected from the area bounding Koppers Pond. These included a mixture of
honeysuckle (Lonicera japonica), bullrush (Scirpus spp), soft rush (Juncus effusus), and
canary grass (Phalaris spp) from the shoreline near SD08-07, and a composite of wild
parsley (or wild parsnip; Pastinaca sativa), wild lettuce (Lactuca canadensis), and clover
(Trifolium spp) from the shoreline near SD08-15 (mud flat and outlet area).

The cattail root material was gently rinsed of sediment after collection and the outer
“skin” of the root material was included with the root mass for chemical analyses. The
root material was not peeled to be representative of the way in which an herbivore may

forage on the cattail roots.

The vegetation samples were analyzed for PCBs, TAL metals, and lipid content. Total
cyanides were not analyzed in these samples because the laboratory was unable to

identify a suitable USEPA method to analyze this chemical in plants.

3.5.1.3 Forage Fish
A single forage fish composite sample was successfully collected from the outlet

channels of Koppers Pond.
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3.5.2 Koppers Pond Sediment

A review of the historical (pre-2008) and current (2008) sediment sample results
indicated a data gap relative to the potential longer-term sediment toxicity. Therefore,
the following two longer-term toxicity tests (USEPA, 2000b) were performed using five

sediments from Koppers Pond collected in 2010:

e Test Method 100.4: Hyalella azteca 42-day (chronic) Test for
Measuring the Effects of Sediment-associated Contaminants on
Survival, Growth, and Reproduction; and

e Test Method 100.5: Life-cycle Test for Measuring the Effects of
Sediment-associated Contaminants on Chironomus tentans.

Sediments were re-collected from the following five sample locations in Koppers Pond
for toxicity testing in 2010: SD08-01, SD08-03, SD08-04, SD08-06, and SD08-08
(Figure 10). These were selected based upon review of the 1998 sediment toxicity results
(CDM, 1999) and their associated chemical data. Sediment samples were collected from
a small boat using a ponar dredge, which was the same sampling method used by CDM
for the sediment samples submitted for toxicity testing in 1998. The five sediment
samples (plus one duplicate) were analyzed for TCL SVOCs, PCBs, TAL, and TOC.

To supplement the initial benthic community assessment performed by CDM (1999), five
sediments collected from Koppers Pond and a composite sediment sample collected from
the Reference Pond (Section 3.5.5) were subsequently evaluated in a similar manner to
the 1999 CDM study, as summarized below:

e Identify, to the lowest practical taxon, the benthic invertebrate
organisms sorted (500 micron mesh size) from petite ponar grab
samples collected from Koppers Pond and a separate Reference Pond;
and

e Calculate benthic community metrics for each distinct sample and
compare the results for the Koppers Pond samples with the results
obtained from the Reference Pond composite sample.
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The 2010 Koppers Pond sediment samples were collected from locations near those
collected in 1998 to provide a comparison with the prior studies results. The rationale for
selection of the 2010 sampling locations was presented in the ERAGS Steps 3 through 5
Report (Integral, 2010b).

3.5.3 Additional Sediment Samples from Mud Flat Areas

As part of the 2010 field study, three additional mud flat samples from the 0- to 6-inch
depth interval were collected between the outlet channels (i.e., area near SD08-30) to
better characterize the potential exposure and ecological risk associated with this area.
Samples were collected using a hand shovel. Because of the higher water levels during
the October 2010 sampling, the mud flat samples were submerged by about 2 feet of
water. Sample locations are shown in Figure 10. The collected mud flat samples were
analyzed for TCL SVOCs, PCBs, TAL, and TOC.

3.5.4 Outlet Channel Sediment

Based on discussions with USEPA in October 2010, additional sampling of outlet
channel sediments was conducted on October 20, 2010. These samples were collected to
improve the downstream delineation of COPC concentrations in sediments and to
characterize materials being evaluated for removal for purposes of flood control at the

Hardinge facility.

Two sediment samples (SED10-18 and SED10-19) were collected from the upper three
inches of substrate downstream of previous sediment sample SED08-17. At both
sampling locations, but especially at SED10-19, the quantity of sediment was limited and
the sampled material appeared to be a hard clay. The approximate locations of these

samples are shown on Figure 10.

3.5.,5 Sediment and Biota Samples from a Reference Pond

The selected Reference Pond was the larger western portion of a series of ponds near a
former industrial complex that was converted to office/storage operations, called “Center
at Horseheads.” An abandoned rail line divides the western and eastern portion of the
ponds, which are connected via a series of culverts. Visual inspection during the October
2010 field investigation indicated that water flows from the western side to the eastern
side. The open water area of the western portion of the pond appears to be 6.5 acres,

based on the 2006 aerial photograph that was used as a based map for Figure 11.
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Like Koppers Pond, the Reference Pond is a shallow (2- to 4-foot deep) warm water
pond, with characteristics consistent with a eutrophic waterbody (Reschke, 1990). Its
sediment and adjoining soil substrates are similar to those in Koppers Pond and the
adjoining wetland areas. The bottom surface substrate is silty (mucky) and soft over
much of the pond. Detritus was commonly observed in the sampled sediments. The
underlying substrate was not determined because the ponar grab samplers used for
environmental sampling did not penetrate beyond the upper soft layers. Submerged
aquatic vegetation is abundant, consisting predominantly of coontail; duckweed was also
present as floating vegetation. Waterfowl (ducks and geese) were observed at the time of
sampling (October 2010). Based on anecdotal information, this waterbody is commonly

used for waterfowl hunting. Nearby marsh grassland is used for bird watching.

The Reference Pond sampling program consisted of the collection of the following:

e One composite sediment sample for chemical characterization and
sediment toxicity testing. This composite consisted of six grab
samples from throughout the reference pond.

e Five forage fish composites and five gamefish samples. The same
target species collected from Koppers Pond were collected from the
reference pond, to the extent possible.

e Three plant composite samples (one each for vegetated portions of
aquatic plants, root material/tubers of semi-aquatic plants, and leafy
portions of terrestrial plants).

Two crayfish composite samples were planned, but, as in Koppers Pond, no crayfish were
captured in repeated attempts using electroshock and crayfish traps. Sediment
oligochaetes or polychaetes were also not available in sufficient quantity to analyze for

chemical parameters in lieu of crayfish analysis.

The Reference Pond sediment samples were analyzed for SVOCs, TAL metals, PCBs,
and TOC. Sediment toxicity was evaluated using USEPA Test Methods 100.4 and 100.5.
The sediment sample for chemical analysis was an aliquot of the well mixed composite
sediment sample used for toxicity testing. Benthic community studies were also

conducted using the Reference Pond composite sediment sample (Section 3.5.2).

502/R10 _48 - %?%%LN GS



The biota samples, including both fish and plant material, were analyzed for PCBs and

total lipid (as appropriate).

The vegetation composite sample from the Reference Pond shoreline was a mixture of

privet (Ligustrum vulgare), aster (Aster spp), and sedge (Carex spp).
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40 SUMMARY OF RESULTS

This section presents the results of data collection and analytical testing of surface water,
sediment, fish tissue, and other biota samples. These sampling and analysis data are used
in the BHHRA and sBERA to identify COPCs and evaluate potential current and future
human health and environmental risks posed by the observed concentrations of these

constituents.

The presented data were developed using the sampling and analytical procedures defined
by the RI/FS Work Plan, FSP, and QAPP. Supplemental procedures for the 2010
sampling were presented in the ERAGS Steps 3 through 5 Report (Integral, 2010a).
Analytical laboratory data reports are included in Appendix F, and data validation reports
are provided in Appendix G.

4.1 POND AND OUTLET CHANNEL SURFACE WATER

4.1.1 Pond Hydrology Assessment

Figure 12 provides a hydrograph of the monitoring well and staff gauge water level
measurements for the pond hydrology study conducted over the three-month period of
May though August 2008. This figure also shows daily precipitation recorded at the
Elmira/Corning Regional Airport, approximately 3.5 miles west-northwest of Koppers
Pond, as reported by the U.S. Department of Commerce, National Oceanic and

Atmospheric Administration.

Examination of Figure 12 shows that the water levels in the pond and shallow
groundwater do not respond to specific precipitation events, but appear to correlate with
longer-term (seasonal) changes in the overall hydrologic water balance (i.e., rainfall,
runoff, evapotranspiration, and infiltration). The groundwater wells (especially wells
CW-9S, CW-9D, CW-10S, and CW-10D) show a declining trend through the early into
late spring, with decreases in water levels ranging from 1.6 feet (CW-10D) to 5.6 feet
(CW-9S) feet. Over this same period, the pond water level decreased by less than one
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foot. The more-consistent water levels in the pond are likely due, at least in part, to the
near-continuous discharge of approximately 1,400 gpm from the barrier well treatment
facility at the former Westinghouse Horseheads plant site.

Following the spring decline, the groundwater and pond water levels appear to track at all
five monitoring wells over the summer months. During this period, the water level in the
pond (approximately 885 feet MSL) is maintained about five feet higher than the
groundwater level at CW-9S, eight feet higher than at CW-10S, CW-10D and CW-9D,
and two feet higher than at MW-112S.

A correlation between the difference in groundwater and pond water levels with the
distance of the specific well from the pond is not apparent. Shallow wells CW-9S and
CW-10S are nearer to the pond than MW-1128S, but, as indicated on Figure 12, the
correlation between water levels in the pond and shallow groundwater is much better at
MW-112S than at CW-9S and CW-10S.

Based on these data, it appears that Koppers Pond does not significantly interact with
local shallow groundwater. This finding is consistent with the low-permeability, hard
clay layer beneath the sediments encountered throughout much of the pond and with the
conclusion of the Operable Unit 2 RI that described Koppers Pond as “perched” above
the groundwater because of the presence of low permeability materials at and below the
pond bottom (Ebasco, 1990).

4.1.2 Summary of Operable Unit 4 Surface Water Quality Data

The pond and outlet channel surface water sample analytical results, collected as part of
the May 2008 sampling effort, are summarized in Tables 7 through 11. These tables
present data for VOCs, SVOCs, pesticides and PCBs, metals, and other analytes,
respectively. Results of surface water samples collected from waters draining to Koppers
Pond are summarized in Tables 12 through 16, which likewise present data for VOCs,
SVOCs, pesticides and PCBs, metals, and other analytes, respectively, from samples
collected as part of the May 2008 field sampling. Tables 7 through 16 also list the
corresponding NYSDEC Surface Water Quality Standards for Class C freshwater (6 New
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York Code, Rules, and Regulations [NYCRR] Part 703). The comparison of pond and
outlet channel surface water quality data to the New York State 6 NYCRR 703 standards
is provided in Section 4.1.4.

4.1.3 Operable Unit 3 RI and Other Historical Surface Water Data

In 1994 and 1995, the Operable Unit 3 RI included two rounds of surface water sampling
from the Industrial Drainageway and Koppers Pond to characterize water quality and to
identify sources of COPCs. Three of the sampling locations were in Koppers Pond, and
three were located in the outlet channels. One sample (1995 sampling only) was located

in the Industrial Drainageway near its discharge to Koppers Pond.

In addition to the Operable Unit 3 RI data, CDM collected surface water quality
information in 1998 during the sediment sampling conducted in support of its ecological
risk evaluation of Koppers Pond (CDM, 1999). Similarly, during the fish sampling
conducted in July 2003, CEC collected water quality characterization data at four
locations in Koppers Pond. All of the surface water data from these past investigations
are summarized in Tables 2 and 3 of the PCSM (Koppers Pond RI/FS Group, 2007).

4.1.4 Comparison to Past Data and Data Assessment

All of the surface water characterization and quality data from prior studies were
collected at a time when treated industrial wastewaters were being discharged from the
former Westinghouse Horseheads plant site, and surface water sampling results showed
the presence of several metals that were regulated constituents in past SPDES permits
(e.g., aluminum, chromium, lead, zinc), as well as fluoride. Except for cooling water
from Cutler-Hammer operations, such discharges have now been eliminated, and the
reported data from prior sampling are not representative of current conditions.
Accordingly, only the Operable Unit 4 RI data have been incorporated into the database
for evaluating surface water with respect to the New York State 6 NYCRR 703 water
quality criteria or in use for human health or ecological risk assessment. Previously
collected surface water data from Koppers Pond and the outlet channels were not
included.

The 2008 surface water quality data presented in Table 7 through 16 show that TCL

organic compounds, TAL metals and cyanide, and other constituents were not detected in
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surface water at Koppers Pond or the outlet channels at concentrations above the New
York State surface water quality criteria. For waters draining to Koppers Pond, the

following were detected above surface water quality criteria:

e Sample 08-23, former Westinghouse plant, Cutler-Hammer discharge
— copper; and

e Sample 08-27, Junction Chamber #1 in underground discharge line
(upstream of former Westinghouse plant) —cyanide.

No TCL organic compounds, other TAL metals, or other constituents were detected in
any surface waters draining to Koppers Pond at concentrations above the New York State

surface water quality criteria.

4.2 PoOND AND OUTLET CHANNEL SEDIMENTS

4.2.1 Pond Sediment Thickness Assessment

The sediment thickness measurement locations, along with the inferred thickness isopach,
are shown on Figure 5. As shown on this figure, observed sediment thicknesses varied
from 0 to 38 inches throughout the pond. In the western portion of the pond, observed
sediment thicknesses uniformly decreased from the maximum of 38 inches near the outlet
of the Industrial Drainageway down to approximately 12 to 14 inches near the mouth of
the West Outlet Channel. In the eastern portion of the pond, observed sediment
thicknesses along the perimeter of the pond ranged from 9 to 26 inches, but little to no
sediment was observed to be present in much of the eastern portion of the pond further
from the shoreline. Based on the thickness measurements and the developed isopach
map, the total estimated volume of sediments is 21,400 cy, as calculated using
AutoCAD" software.

4.2.2 Summary of Operable Unit 4 Sediment Data

The pond sediment sample analytical results are summarized in Tables 17 through 23
which present data for VOCs, SVOC:s, pesticides and PCBs, metals, AVS/SEM, other
analytes, and grain-sized distribution, respectively. Results of sediment samples
collected from the pond outlet channels are summarized in Tables 24 through 28, and
results of sediment samples collected from flow paths draining to Koppers Pond are
summarized in Tables 29 through 33. The sediment data for Koppers Pond and its outlet
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channels (Tables 17 through 28) include, as applicable, the results from the
comprehensive sampling conducted in 2008 as well as the results from the limited

sediment sampling conducted in 2010.

As described in Section 2.1.1 of the BHHRA and Section 4.1 of the SBERA, these
analytical data were compared to appropriate screening values to determine COPCs and
COPEC:s, respectively.

The screening for the BHHRA identified the following COPCs:

e PCB Arolcor 1254;

e Metals:
— Koppers Pond sediment: arsenic, cadmium, chromium, and lead;
— Outlet cannel sediment: arsenic and cadmium; and

e SVOCs: benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene;
benzo(ghi)perylene; dibenz(a,h)anthracene; and
indeno(1,2,3-cd)pyrene.

No VOC:s or pesticides were identified as COPCs for Koppers Pond or outlet channel

sediments.

The supplemental screening of COPECs performed as part of the ERAGS Steps 3 through
5 Report (sBERA Section 4.1) identified the following COPCs:

e PCB Arolcor 1254;

e Metals: barium, cadmium, chromium, copper, iron, lead, mercury,
nickel, selenium, silver, and zinc;

e Total Cyanide; and
e SVOCs: benzo(a)anthracene; benzo(a)pyrene; benzo(k)fluoranthene;

benzo(ghi)perylene; dibenz(a,h)anthracene; indeno(1,2,3-cd)pyrene; 4-
methylphenol; acenaphthylene; chrysene; pyrene; and total PAHs.

5 Aroclor 1254 was the only Aroclor detected in sediment; therefore, total PCBs is equivalent to Aroclor
1254 in sediment.
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No VOC:s or pesticides were identified as COPECs for Koppers Pond or outlet channel

sediments.

4221

Table 34 compares the analytical data from the five sediment sampling locations in

Comparison of 2008 and 2010 Sediment Data

Koppers Pond that were sampled both in 2008 and in 2010 (all 0- to 6-inch depth

increment). Table 34 lists the data from these two sampling events and shows the relative

percent difference (RPD) between the 2008 and 2010 analytical results. This comparison

is important in assessing whether the 2008 and 2010 data show distinct temporal trends or

whether the data from these two sampling events can be combined into a single data set

for evaluation in the BHHRA and sBERA. The data comparison is summarized as

follows:

502/R10

SVOCs: There were several cases in the SVOC comparisons where
RPDs of 200 percent were calculated, indicating that one of the pairs
was a non-detect result while the other was detected. This was
typically observed where the detected concentrations were low in one
sample and the paired sample had a Reporting Limits (RLs) higher
than the detected results. Excluding these situations, the average
RPDs across all SVOCs and samples ranged from 35 to 54 percent.

PCBs: Aroclor 1254 was the only PCB that was detected in both the
2008 and 2010 sediment samples. The RPD values ranged from 25 to
113 percent, with an average of 74 percent; only sample SD-08 had an
RPD value less than 50 percent. The samples collected in 2008
generally exhibited higher PCB concentrations than the samples
collected in 2010, except in Sample SD-06 where higher
concentrations were detected in the 2010 sample. The variability in
these results may be due to differences in the TOC in SD08-06

(2.3 percent) and SD10-06 (9.6 percent).

Metals: There was good agreement in the paired comparisons for
many of the metals (i.e., the RPD values were less than 50 percent).
The average RPDs across all metals and samples ranged from 16 to 41
percent.

TOC: The TOC RPD values ranged from 2 to 123 percent, with an

average of 45 percent. Four of the samples (SD-01, SD-03, SD-04,
and SD-08) had RPD values less than 50 percent. The maximum RPD
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value was observed in Sample SD-06. Some variability between
sampling events for TOC concentrations would be expected due to
natural variation in organic carbon sources.

In summary, there is reasonably good agreement between the 2008 and 2010 sediment
sample results collected from Koppers Pond, particularly for the metals results. PCB
results appear overall to be lower in the 2010 than in the 2008 data from samples
collected at similar locations. Metals results in the 2008 and 2010 data set are

comparable.

4.2.2.2  Distribution of Metals and PCBs in Koppers Pond Sediments

Figures 13, 14, and 15 show the distribution of selected metals and PCB concentrations in
sediments in Koppers Pond and the outlet channels. These figures present concentrations
at three distinct depth increments within the sediment, i.e., 0 to 6 inches, 6 to 18 inches,
and greater than 18 inches, respectively. The specific metals shown in these figures are
representative of those associated with past industrial discharges to the Industrial

Drainageway and Koppers Pond.

Sampled sediments show the presence of metals and PCBs throughout Koppers Pond.
Higher metals concentrations are associated with the 0- to 6-inch and the 6- to 18-inch
depth sediments in the upper portion of the western leg of the pond (i.e., Sample
Locations 01, 02, and 03). Metals concentrations are consistently lower in the deeper
(18- to 30-inch) sediment depth interval in the upper western leg and in sediments located
further to the south and east. There is variability in the distribution of metals with depth.
For example, the highest cadmium concentrations are consistently found in the 6- to 18-
inch depth sediments, whereas highest lead levels are in the 0- to 6-inch sediment

samples.

PCBs were found in sediment in all areas of Koppers Pond and at all depths of sampling.
Like the metals, PCB concentrations are greater in sediments in the upper portion of the
western leg of the pond (i.e., Sample Locations 01, 02, and 03), but were also relatively
high in sediments collected at Sample Location 13 at the upper eastern leg of the pond.
Throughout most of the pond, PCB concentrations are higher in deeper sediments than in
surficial (0- to 6-inch) samples. The maximum PCB concentration observed in any
sediment sample collected during the RI (i.e., 11 mg/kg) was detected at Sample
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Location 03 at a depth of 25 to 29 inches into the sediment, whereas overlying sediments
at Sample Location 03 exhibited PCB concentrations of 0.48 to 1.3 mg/kg in the 0- to 6-
inch interval (both estimated values from the 2010 and 2008 sampling respectively), 4.9
mg/kg in the 6- to 18-inch depth interval, and 7.2 mg/kg in the 18- to 25-inch interval.
This pattern of increasing PCB concentrations with depth is not evidenced in the south-
central portion of the pond at Sample Locations 06, 08, and 09.

4.2.2.3  Distribution of Metals and PCBs in Outlet Channel Sediments

Figure 13 shows the RI analytical data for key constituents in sediment samples collected
from the outlet channels, including those collected in May 2008 (i.e., SD08-14, SD08-15,
SD08-16, and SD08-17) and those collected further downstream in October 2010 (i.e.,
SED10-18 and SED10-19).

As indicated by the data presented in Figure 13, as well as the full data sets presented in
Tables 24 through 28, the outlet sediment samples show reduced COPC concentrations as
compared to the sediments in Koppers Pond. At the locations of sediment samples
collected in October 2010 downstream of previous sediment samples, COPC
concentrations are much reduced. At both 2010 sampling locations, but especially at
SED10-19, the quantity of sediment was limited and the sampled material appeared to be
a hard clay. COPC concentrations, including cadmium, chromium, copper, lead, zinc,
and PCBs, were 6 to more than 10 times lower at downstream location SED10-18 than at
upstream location SED08-17. At SD10-19, located further downstream, these COPC
concentrations were 8 to more than 100 times lower than the concentrations in the
sediment at upstream location SED08-17. Based on both the physical and chemical data,
Sample Location SD10-19 delineates the downstream extent of COPCs in the outlet

channel sediment.

4.2.3 Operable Unit 3 Rl and Other Historical Sediment Data

Past investigations of sediments in Koppers Pond were conducted in 1994 and 1995 as
part of the Operable Unit 3 RI, and subsequently in 1998 in support of the draft baseline
ecological risk assessment prepared by CDM. The sediment data from these past
investigations are discussed below and are summarized in the PCSM (i.e., Table 4 [TAL
metals and cyanide], Table 5 [TCL VOCs and SVOCs], and Table 6 [TCL pesticides and
PCBs]). These data tables are reproduced and included as Appendix I to this RI report.
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4.2.3.1 Operable Unit 3 RI Data

The Operable Unit 3 RI included two rounds of sediment samples collected at the same
time as the corresponding surface water samples. The initial round of samples was
collected in 1994 and included six locations in Koppers Pond and its outlet channels
(Figure I-1). These sediment samples were collected to a maximum depth of 24 inches
and were composited throughout the depth of recovery. Collected samples were analyzed
for TCL VOCs, SVOCs, pesticides, PCBs, and for TAL metals and total cyanides.

The second round of Operable Unit 3 RI sediment sampling was conducted in May and
June 1995 to further characterize Site conditions. These second round sediment samples
were analyzed for TCL SVOCs, PCBs, pesticides, certain TAL metals (i.e., cadmium,
chromium, lead, and mercury), and TOC. Unlike the earlier samples that were
composites collected over depths ranging to 24 inches, the second round sediment

samples were collected from the uppermost six inches of encountered material.

4.2.3.2 CDM Sampling Data

In support of its draft baseline ecological risk assessment, CDM collected sediment
samples from 14 locations in Koppers Pond and adjacent waterways in August 1998.
The sediment samples were typically collected from the uppermost six inches of the
sediment surface, although vertical sediment profiles with multiple samples were
collected at two locations. Collected sediment samples were analyzed for TAL metals
and cyanide and for TCL pesticides and PCBs.

4.2.4 Comparison to Past Data and Data Assessment

This section examines Koppers Pond sediment data from 1995, 1998, 2008, and 2010.
These comparisons were made to determine if there were differences in the metals and
PCB concentrations observed previously (1995/1998 data set) from those observed from
the Operable Unit 4 sampling (2008/2010 data set). Changes in concentrations provide
insights into possible ongoing sources of COPCs and a basis for assessing potential future

concentration trends.

4.2.4.1 Data Sets
The data from the first round of Operable Unit 3 sediment sampling (1994) are not
comparable to later data sets, including the Operable Unit 4 data, because the 1994 data

were collected as composites to depths of 24 inches. The second round of Operable
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Unit 3 sediment sampling (1995) and much of the CDM sediment data (1998) are based
on samples from the uppermost six inches of sediment, and these can be compared to the
data from the uppermost interval sampled in the Operable Unit 4 RI. These 1995/1998
data points are the following:

SAMPLE | SAMPLING SAMPLE SAMPLING
LOCATION DATE LOCATION DATE
SD-15B 06/06/95 SD-09 (0-6) 08/20/98
SD-17B 06/06/95 SD-10 08/19/98
SD-18B 06/06/95 SD-11 08/20/98
SD-05 08/18/98 SD-12 (0-6) 08/19/98
SD-06 08/19/98 SD-13 08/19/98
SD-07 08/19/98 SD-20 08/20/98

Not all constituents were analyzed in all samples, and some results were rejected in data

validation.

No VOC data are available from prior studies of Koppers Pond that are comparable to the
Operable Unit 4 data, i.e., 0- to 6-inch sediments. Prior data for SVOCs are limited to
three samples collected in June 1995 (SD-15B, SD-17B, and SD-18B), and the spatial
distribution of these three sampling points within Koppers Pond (see Figure I-1) does not
provide for a representative data set comparable to the 2008/2010 Operable Unit 4
sampling. Accordingly, no comparisons between prior and current VOC or SVOC data

were conducted for Koppers Pond sediments.

4.2.4.2 Methodology

Selected metals and PCB data from the 1995/1998 data set were compared statistically to
the data collected in the 2008 and 2010 Operable Unit 4 sampling. Descriptive statistics
were developed for each of the evaluated metals and PCBs data set, including arithmetic
mean, median, first quartile (25th percentile), third quartile (75th percentile), minimum,
and maximum. Except for the arithmetic mean, these statistics are non-parametric; data
sets were not evaluated for underlying distributions and were not log-transformed. In
calculating means, values reported as “non detect” were replaced by a value of one-half

of the corresponding RL.
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Box plots, also called “box-and-whisker” plots, were then developed for the data sets
using STATISTICA® software to show the distributional characteristics of the data. Each
box plot consists of a box, whiskers, and outliers. A line is drawn across the box at the
median. The bottom of the box is at the first quartile (Q1), and the top is at the third
quartile (Q3) value. The whiskers are the lines that extend from the top and bottom of the
box to the “adjacent values.” The “adjacent values” are the lowest and highest

observations that are still inside the region defined by the following limits:

Lower Limit: Q1 — 1.5 x (Q3 — Q1)
Upper Limit: Q3 + 1.5 x (Q3 — Q1)

The term (Q3-Q1) is also called the “inter-quartile range” (IQR). In this presentation,
points outside of the lower and upper limits are considered outliers and are plotted with
an open circle or filled triangle; the latter represents “extreme values” which are those
that are greater than three times the IQR. This approach to identifying outliers is non-
parametric as it does not assume a distribution type for the dataset. Figure 16 provides a

diagram explaining the components of the box plots presented in this report.

4.2.4.3 Data Comparisons - Surface (0- to 6-Inch) Sediments in Koppers Pond

The following paragraphs summarize the statistical comparisons between the prior 0- to
6-inch depth sediment data from Koppers Pond and the Operable Unit 4 sediment data
collected from the 0- to 6-inch depth increment. The inter-event comparisons were
calculated as percent differences to show the changes over time. Figures 17 and 18 are
box plots that provide graphical comparisons between the prior data and the Operable
Unit 4 data for selected metals and PCB. Statistics of the individual data sets are

summarized in Table 35.

Overall, metals concentrations found in the Operable Unit 4 (2008 and 2010) sampling of
Koppers Pond surface sediments are similar to those observed in prior data sets. Average
PCB concentrations in surface sediment appear to have been reduced from 1995/1998
through 2010.

Cadmium Results: Cadmium was detected in all 10 of the previously collected (i.e.,
1995 and 1998) 0- to 6-inch Koppers Pond sediment samples, in all 13 of the 2008 0- to

6-inch sediment samples and in all six of the 2010 0- to 6-inch sediment samples. The

502/R10 - 60 - %?%%LN GS



mean and median cadmium in the 2008 Operable Unit 4 data (261 mg/kg and 117 mg/kg,
respectively) are comparable to the corresponding values from the 1995/1998 data (243
and 109 mg/kg, respectively). The median value for the 2010 dataset (288 mg/kg) was
greater than those for the prior datasets, but the range of the 2010 results was within those

from the prior datasets.

The box plot provided in Figure 17 shows the similarity of the distribution of data within
these cadmium data sets. The 2008 cadmium values show a slightly larger range as the
maximum cadmium value detected in the 2008 sampling (739 mg/kg) was greater than
that observed in the 1995/1998 sampling (583 mg/kg). The 2010 maximum value (367

mg/kg) was lower than observed in the prior datasets.

Chromium Results: Chromium was detected in all 10 of the previously collected (i.e.,
1995/1998) 0- to 6-inch Koppers Pond sediment samples, in all 13 of the 2008 0- to 6-
inch sediment samples, and in all six of the 2010 0- to 6-inch sediment samples. The
mean and median chromium in the 2008 Operable Unit 4 data (245 mg/kg and 226
mg/kg, respectively) are similar to the corresponding values from the 1995/1998 data
(223 mg/kg and 218 mg/kg, respectively). The median value for the 2010 dataset (327
mg/kg) was greater than those for the prior datasets, but the range of the 2010 results was
within those from the prior datasets. The box plot provided in Figure 17 shows the
similarity of the distribution of data within these chromium data sets. As with cadmium,
the 2008 chromium values show a slightly larger range as the maximum chromium value
detected in the 2008 sampling (462 mg/kg) was greater than that observed in the
1995/1998 sampling (357 mg/kg). The 2010 maximum value (370 mg/kg) was slightly
higher than the maximum value for the 1995/1998 dataset.

Copper Results: Copper was detected in all seven of the 1995/1998, in all 13 of the
2008, and in all six 2010 sediments in the 0- to 6-inch interval. As is the case for
cadmium and chromium, the mean values are similar for the two data sets (1995/1998 —
358 mg/kg; 2008 — 368 mg/kg), but was slightly larger in the 2010 dataset (403 mg/kg).
The median of the 2008 Operable Unit 4 data (298 mg/kg) is lower than that of the
1995/1998 data (354 mg/kg), but was larger in the 2010 dataset (447 mg/kg). The box
plot provided in Figure 17 shows the similarity of the distribution of data within these
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copper data sets. As with cadmium and chromium, the 2008 copper values show a
slightly larger range as the maximum copper value detected in the 2008 sampling (820
mg/kg) was higher than that observed in the 1995/1998 sampling (694 mg/kg).

Lead Results: Lead was detected in all 10 of the 1995/1998 samples of sediments in the
0- to 6-inch interval, in all of the 2008 (13 samples) samples of sediments in the 0- to 6-
inch interval, and in all six of the 0- to 6-inch sediment samples collected in 2010. The
mean lead values in the two earlier data sets are comparable (1995/1998 — 632 mg/kg;
2008 — 648 mg/kg), but was larger in the 2010 dataset (869 mg/kg). The median and
maximum of the 2008 Operable Unit 4 data (348 mg/kg and 1,620 mg/kg, respectively)
are lower than the corresponding lead values from the 1995/1998 data (443 and 2,210
mg/kg, respectively). Although the median lead value for the 2010 samples was greater
than the prior datasets (869 mg/kg), the maximum value was lower (1,270 mg/kg).

Mercury Results: Mercury was detected in three of eight sediment samples (0- to 6-inch
interval) analyzed for mercury from the 1995/1998 sampling and, because of lower RLs,
in all 18 of the 0- to 6-inch sediment samples collected in 2008, and in all six of the 0- to
6-inch sediment samples collected in 2010. The mean and median mercury in the 2008
Operable Unit 4 data (0.53 mg/kg and 0.40 mg/kg, respectively) are similar to the
corresponding values from the 1995/1998 data (0.56 and 0.39 mg/kg, respectively), but
were slightly higher in the 2010 Operable Unit 4 data (0.71 and 0.80 mg/kg, respectively)
relative to the 1995/1998 data. The box plot provided in Figure 18 shows the similarity

of the distribution of data within these two mercury data sets.

Nickel Results: Valid nickel data are only available from six sediment samples collected
from the 0- to 6-inch interval in the 1995/1998 sampling. The mean and median nickel
concentrations, which were detected in all 13 of the 2008 Operable Unit 4 data (103
mg/kg and 117 mg/kg, respectively), and all six of the 2010 Operable Unit 4 data (100
mg/kg and 103 mg/kg, respectively), are comparable to the corresponding values from
the more limited 1995/1998 data (both 116 mg/kg). The box plot provided in Figure 18

shows the similarity of the distribution of data within these two nickel data sets.

Zinc Results: Zinc was detected in all of the 1995/1998 (7 samples), in all of the 2008
(13 samples), and in all of the 2010 (6 samples) samples of sediments in the 0- to 6-inch

interval. For zinc, the mean and median concentrations for the 2008 data (4,290 and
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1,720 mg/kg, respectively) were both lower than the corresponding values from the
1995/1998 data set (4,510 and 2,120 mg/kg). The mean and median concentrations for
the 2010 data (4,753 and 4,940 mg/kg, respectively) were greater than observed in either
of the earlier datasets. As shown in the box plot in Figure 18, however, the overall data
sets are comparable and the maximum zinc concentration is 12,500 mg/kg in both the
1995/1998 and 2008 datasets.

PCB Results: The average 2008 and 2010 PCB concentrations in surface (0- to 6-inch)
sediments of Koppers Pond were lower than comparable samples collected in 1995 and
1998. The mean, median, and maximum concentrations of total PCBs in the 2008
Operable Unit 4 data are lower than the corresponding values from the 1995/1998 data

(concentrations in units of microgram per kilogram [pg/kg]):

COMPARISON OF 1995/1998 T0 2008 PCB DATA IN SURFACE
(0- TO 6-INCH) SEDIMENTS IN KOPPERS POND

PARAMETER MBI 2008 DATASET AR
DATASET DIFFERENCE
Mean 960 841 12
Median 665 580 13
Maximum 4,500 2,700 40

For the locations sampled in both 2010 and 2008, the 2010 PCB concentrations in surface

(0 to 6-inch) sediment are lower.

COMPARISON OF 2008 T0O 2010 PCB DATA IN SURFACE
(0- TO 6-INCH) SEDIMENTS IN KOPPERS POND

(COMMON SAMPLING LOCATIONS ONLY)

PARAMETER 2008 DATASET | 2010 DATASET DIIDFEF'E(;EE'\;IEE
Mean 988 512 48
Median 1,300 520 60
Maximum 1,500 750 50

Aroclor PCBs were evaluated in the laboratory analyses of the sediment samples used in

these comparisons, and Aroclor 1254 was the only PCB that was detected. The apparent
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downward trend in PCB concentration in the upper (0- to 6-inch) sediments in Koppers
Pond may reflect the ongoing effects of the Industrial Drainageway remediation
completed in 2003. In that remediation, sediments exhibiting PCB concentrations greater
than 1 mg/kg, including some sediments with total PCB concentrations exceeding 50
mg/kg (Cummings/Riter, 2001), were removed from the Industrial Drainageway. After
sediment removal, clean soils were used to replace sediments and bank soils as needed to
reshape the channel. This Operable Unit 3 remedial action reduced the most apparent
migration route for PCBs to Koppers Pond. As a result of that remediation, recent
deposits of sediments transported to Koppers Pond via the Industrial Drainageway should

have lower concentrations of PCBs than historical levels.

4.2.4.4 Data Comparisons - Sediments in Outlet Channels

Seven samples of outlet channel sediments were collected as part of the Operable Unit 3
studies conducted in 1995 and in the CDM (1998) follow-up sampling. These samples
are the following (See Preliminary Conceptual Site Model, Figure 3):

SAMPLE | SAMPLING SAMPLE SAMPLING

LOCATION DATE LOCATION DATE
SD-16 06/06/95 SD-02 08/20/98
SD-19 06/06/95 SD-03 08/19/98
SD-20 06/06/95 SD-04 08/19/98

SD-01 08/20/98

All of these samples were collected of surface sediment and are comparable to the four
outlet channel sediment samples collected as part of the 2008 Operable Unit 4

investigations.

Table 35 includes summary statistics of the 1995/1998 and 2008 data sets for selected
metals and PCBs in sediment. Figures 19 and 20 provide box plot comparisons of these
data. In all cases, constituent concentrations in the outlet channel sediments are much

lower than the corresponding constituent concentration in Koppers Pond.

Data comparisons with respect to the outlet channel sediment samples are complicated by

differences in depositional environments in various reaches of these streams. In the
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Operable Unit 4 sampling, care was taken to ensure the outlet channel sediments were
collected from pool locations where sediments accumulate and constituent concentrations
tend to be higher, rather than in faster-moving scour (riffle) sections where constituent
concentrations tend to be lower. It is not known the degree to which depositional
environmental was a criterion for sample location selection in the 1995 or 1998 data sets,
and it appears that at least some of the earlier samples may represent scour sections. For
this reason, the data comparison may be biased to suggesting higher concentrations in the
2008 data.

In addition, the two outlet channel sediment samples collected in October 2010 (i.e.,
SD10-18 and SD10-19) are located downstream of the 2008 and prior sampling locations.
These two samples were specifically collected to assess whether the COPCs from
Koppers Pond affected the stream bottom downstream of the 2008 and prior sampling
locations, and how to manage materials removed from this channel during maintenance
for local flood control. At both SD10-18 and SD10-19 locations, the stream bottom was
a hard clay, not the soft alluvial sediments found upstream in the outlet channel and the
pond. Analyses of these samples indicated much lower COPC concentrations than found
upstream. At SD10-19, the furthest downstream sample, concentrations of cadmium

(0.7 mg/kg), chromium (18.7 mg/kg), copper (18.6 mg/kg), lead (19.2 mg/kg), zinc

(95 mg/kg), and PCBs (0.0029 mg/kg) are reduced by 95 to 99 percent compared to these
COPC concentrations at Sample Location SD08-17, situated approximately 340 feet

upstream.

Based on both the physical and chemical data, Sample Location SD10-19 delineates the
downstream extent of COPCs in the outlet channel sediment. Also, because of the
marked difference in the substrate sampled at SD10-18 and SD10-19, as compared to the
soft sediments sampled at upstream locations in 2008 and previously, the two 2010
sediment sample results were not included in the data sets used to assess temporal trends

in metals or PCB concentrations in the outlet channel sediments.

Statistical summaries of the 1995/1998 and the Operable Unit 4 2008 data sets are
included in Table 35 for selected metals and PCBs. Figures 19 and 20 are box plots that
provide graphical comparisons between the prior data and the Operable Unit 4 data for

these constituents.
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Metals concentrations appear generally higher in the Operable Unit 4 2008 data set than
in the 1995/1998 data, although peak concentrations of lead and nickel in prior data were
not reproduced. The maximum lead and nickel concentrations in the Operable Unit 4
data are much lower. The maximum chromium, copper, and mercury concentrations in
the Operable Unit 4 were comparable to the 1995/1998 data.

Comparisons were not made between PCB data sets because PCBs were not detected in
the outlet channel samples collected in 1995 and 1998. RLs for these prior analyses
ranged to 1,250 pg/kg, compared to the maximum of 182 ng/kg total PCBs in the 2008

data, so no meaningful comparisons can be made.

4.25 Sediment Toxicity

Short-term toxicity studies of 14 sediment samples (plus one field duplicate) were
performed in 1998 (CDM, 1999). These included one sample from the Industrial
Drainageway, nine samples (plus a field duplicate) from Koppers Pond, and four samples
from the outlet channels. There was no reduction in survival in any of these samples in
the chironomid test, and only one sediment sample (SD-13; located at the juncture of the
Industrial Drainageway and Koppers Pond) showed a statistically significant reduction in
survival in the amphipod test (average of 78 percent; the range was 50 to 100 percent for
the eight individual replicates in this sample). Short-term toxicity studies were not
conducted for the 2010 samples; however, based on the similarities in sediment chemical
concentrations reported for the 1998 and more-current sampling events, it is unlikely that
the Koppers Pond sediments currently exhibit short-term toxicity. However, the potential

chronic toxicity of the Koppers Pond sediments represented a data gap.

As part of the SBERA, the following long-term toxicity tests were conducted using five

sediment samples (plus one duplicate) from Koppers Pond to address this data gap:

e Test Method 100.4: Hyalella azteca 42-day (chronic) Test for
Measuring the Effects of Sediment-associated Contaminants on
Survival, Growth, and Reproduction
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Test Method 100.5: Life-cycle Test for Measuring the Effects of
Sediment-associated Contaminants on Chironomus tentans®

One composite sediment sample from the Reference Pond was similarly tested to provide

information on the potential sediment toxicity of ponds that are reflective of background

conditions.

The sBERA (Integral, 2012b) provides a detailed discussion and statistical analysis of the

results of the long-term sediment toxicity testing, which are summarized below.

There was no apparent lethal toxicity for either species and their
evaluated endpoints for the sediment composite collected from the
Reference Pond.

Five metrics were used to evaluate the potential toxicity for the
Hyalella sediment toxicity test. There was no significant difference
between the Koppers Pond sediments and the Reference Pond sample
results based on the Hyalella tests for three of the five metrics. The
endpoints that were significantly different from the reference sample
include a survival endpoint (28-day survival) and 42-day mean weight
(growth endpoint), which are summarized below:

There is a statistically significant decrease in Hyalella growth
(based on average body weight) after 28 days relative to the
Reference Pond results (but not the control sediment) for three
Koppers Pond sediment samples (SD10-03, SD10-04, and SD10-
08). However, survival was unaffected and growth rate was
comparable across these (and other Koppers Pond) sediments after
42 days. Because the growth rate was greater than the control
sediment after 28 days, this is believed to be a testing artifact.

There is no statistically significant difference in Hyalella
reproduction (young per surviving female) between the Koppers
Pond samples and the Reference Pond, except for Sample SD10-
06. Although less than the other Koppers Pond samples (0.18
young compared to 0.66 to 3.0 young per female), the result for
SD10-06 is greater than that observed for the control sediment
(0.05 young per female).

Ten metrics were used to evaluate the potential toxicity for the
chironomid sediment toxicity test. There was no significant difference

8 This species has recently been renamed as C. dilutus.
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between the Koppers Pond sediments and the Reference Pond sample
results based on the Chrionomus test for two of the ten metrics. These
include 20-day mean weight (growth endpoint) and mean eggs per
female (reproduction endpoint). Statistical analyses were not required
for six of the ten metrics. The two metrics that showed potential
effects are summarized below:

- Survival is unaffected relative to the reference sample after 20
days, except in the duplicate sample from Location SD-01 (i.e.,
SD10-01Dup). The primary sample collected from Location
SD-01 in Koppers Pond (i.e., SD10-01) is statistically similar to
the Reference Pond).

- There is no statistically significant difference between the total
emergences of adult chironomids for the Koppers Pond samples
relative to the Reference Pond, except in Sample SD10-01.

Based on these results, there is no evidence of potential lethal toxicity in any of the pond
samples; however, there is some evidence of sublethal toxicity based on the Hyalella tests
in the area of Sample SD10-06, and some evidence of sublethal toxicity based on the
chironomid tests in the area of Sample SD10-01. The potential correlation of the toxicity
results and sediment COPEC concentrations was evaluated in the sSBERA. There were no
clear correlations between these parameters, suggesting other factors may be causing the
observed sublethal toxicity results in these samples.

4.2.6 Benthic Community Studies

An initial benthic community assessment was performed by CDM (1999), using
sediments collected in 1998. Five sediments collected from Koppers Pond and a
composite sediment sample collected from the Reference Pond in October 2010 were
subsequently evaluated in a similar manner to the 1999 CDM study. The sBERA
(Integral, 2012b) provides a detailed discussion of the results of the benthic community

studies, and the key results are summarized below:

e A larger number of taxa and a larger number of organisms were
reported in the October 2010 samples compared to the August 1998
samples. Chironomids were the dominant organisms reported for
Koppers Pond for both sampling years, although these were more
abundant in the 2010 samples. Aquatic worms (oligochaetes) were
also reported in small numbers in all of the 2010 samples but were not
reported in any of the 1998 samples from Koppers Pond. Fingernail
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clams (Family Sphaeriidae) were reported in one of the samples
collected in 1998 but were not reported in any of the 2010 samples.

e A larger number of taxa and a larger number of organisms were
reported in the Reference Pond composite sediment sample relative to
the Koppers Pond samples collected in 2010. The benthic community
in the Reference Pond was dominated by chironomids and midges.
Fingernail clams (Family Sphaeriidac) and mayflies (Caenis spp) were
also present in the Reference Pond sample. No aquatic worms were
present in samples from either area.

e The Hilsenhoff Biotic Index (HBI) is a benthic community metric that
relates macroinvertebrate assemblage tolerance toward nutrient
enrichment. The HBI values for the 1998 samples ranged from 5.40 to
6.00 (average: 5.80). The 2010 Koppers Pond samples ranged from
6.11 to 6.50, with an average of 6.29, and the Reference Pond had a
calculated HBI of 6.00. All of these values fall within the “Fair” water
quality range (5.51 to 6.50) according to the HBI.

The benthic communities of both Koppers Pond and the Reference Pond are consistent

with shallow, warm water bodies.

43  FIsHTISSUE

4.3.1 Summary of Operable Unit 4 Fish Tissue Data

Tables 36 and 37 present the individual results of the Operable Unit 4 RI (2008 and 2010)
fish tissue analyses. Table 38 summarizes the analytical results from game fish collected
from Koppers Pond in May 2008, and Table 39 summarizes the analytical results from
forage fish collected from Koppers Pond and the outlet channels in May 2008 and
October 2010, respectively. These summaries only include the results for those

constituents that were detected at least once in these samples.

4.3.1.1 2008 Fish Data from Koppers Pond

Tables 36 and 37 include the individual results of the 2008 fish tissue analyses. In these
analyses, the TAL metals and TCL pesticide results reported by TestAmerica Pittsburgh,
and the PCB and lipid results reported by TestAmerica Burlington, were used for the fish
tissue. As described in Section 3.3.4, the initial PCB and lipid results reported for fish
samples analyzed by TestAmerica Pittsburgh appeared biased low. A corrective measure
was implemented, and the PCB and lipid results from a second laboratory (TestAmerica

Burlington) were used in lieu of the original results. This reduced the uncertainty in the
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original reported results for these parameters in the fish samples. The metal results from
TestAmerica Pittsburgh are appropriate to use because the extraction method (acid
digestion) is less sensitive to the tissue matrix than the PCB analyses. Because of
insufficient sample mass for additional sample re-analyses, the pesticide results reported
by TestAmerica Pittsburgh could not be confirmed by TestAmerica Burlington.
Consequently, there is some uncertainty in the fish pesticide results compared to the

remaining parameters for these samples.

4.3.1.2 2010 Forage Fish Data from West Outlet Channel

Forage fish were not present in either the East or West Outlet Channels of Koppers Pond

during the sampling conducted in May 2008. The west outlet was re-sampled during the

October 2010 sampling event, and forage fish were successfully collected downstream of
the beaver dam, between the SD08-14 and SD08-17 sediment locations (Figure 8).

The forage fish that were collected in October 2010 from the west outlet included young-
of-year (YOY) largemouth bass, YOY white sucker, spotfin shiner, bluegill,
pumpkinseed and brown bullhead. These fish were combined into a single composite
sample for chemical analysis. The SLs of the fish included in that sample ranged from 35
to 131 mm (average of 78 mm), and body weights ranged from 0.5 to 19.1 g (average of
5.5 g). While one creek chub was also collected, it was not retained for chemical analysis
because this species was not collected from Koppers Pond. None of the fish collected in

the West Outlet Channel exhibited any external lesions or physical anomalies.

Table 39 includes the results from the testing of the forage fish sample collected from the
West Outlet Channel in 2010.

4.3.2 Operable Unit 3 Rl and Other Historical Data
4.3.2.1 Operable Unit 3 RI Data

After an initial (spring 1994) attempt to collect fish samples using normal fishing
techniques was unsuccessful, fish sampling from Koppers Pond using electroshocking
techniques was completed in June 1995 as part of the Operable Unit 3 RI. This sampling
resulted in the collection and tissue analysis from 15 fish samples (i.e., six white sucker
and nine common carp). Of these, three of the carp samples (i.e., CC-07, CC-08, and

CC-09) were composited into one sample for analysis because of the limited sample size
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available from these discrete fish tissue samples. Skinless fish filets from collected
specimens were analyzed for TCL VOCs, SVOC:s, pesticides, PCBs, TAL metals, and
cyanide, although limited sample size did not allow for analysis of all parameters in all
samples. The developed analytical data are presented in Table 7 of the Preliminary Site
Conceptual Model and included in Appendix J of this RI report.

4.3.2.2 July 2003 Sampling Data
In 2003, CEC, under contract to Viacom, conducted fish sampling in Koppers Pond to

provide updated information on PCB and metals concentrations in fish tissue. Fish were
collected using electroshocking techniques, resulting in a total of 24 fish samples for
analysis. Collected species included both bottom-feeding (i.e., common carp and white
sucker) and pelagic species (i.e., largemouth bass, pumpkinseed, black crappie, and green
sunfish). The samples of fish for potential human consumption (i.e., common carp, white
sucker, and largemouth bass) were prepared as skin-on filets with the belly flap included,
in accordance with NYSDEC (2002) procedures. Smaller fish species for ecological
evaluation (i.e., pumpkinseed, black crappie, and green sunfish) were analyzed as whole-
body samples. Table 8 of the Preliminary Site Conceptual Model presents the results of
these analyses; and these data are included in Appendix J of this RI report.

4.3.3 Comparison to Past Data

4.3.3.1 Comparison of 2003 and 2008 Collected Species and Morphometric
Parameters

Table 40 compares the species and key morphometric parameters (€.9., body weight) of
the fish collected in 2003 and 2008 from Koppers Pond. The primary focus of the 2003
field effort was on the collection of game fish, which included six species (black crappie,
common carp, green sunfish, largemouth bass, pumpkinseed, and white sucker). The
2008 game fish collections included five of these species (green sunfish were not
collected) plus bluegill. Smaller bluegill and pumpkinseeds collected in 2008 were

evaluated as forage fish.

Four of the species collected in 2008 (black crappie, common carp, largemouth bass, and
white sucker) had larger average body weights compared to the 2003 collections,
although the body weight ranges for these species were similar between the two sampling

events. The range of body weights for the pumpkinseeds also were similar for the 2003
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(18 to 84 g) and 2008 (5.7 to 83.7 g), but the mean body weight for this species was
lower in 2008 compared to 2003. This lower mean body weight may be due to the one

small fish included in this composite.

Body weight is related to fish length based on the following allometric equation
(Froese, 1998):
Log BW =Log o + Log L*B

BW is the body weight (g), a and 3 are species-specific constants, and L is the length (in
centimeters) measured as either TL (foremost point of the head to the tip of the tail) or SL
(tip of the upper lip to end of the vertebral column). Values for a and  are available on-
line (Froese and Pauly, eds., 2011). The values for a and B will differ for the same

specifies depending upon whether SL or TL values are used for the length measurements.

TLs were measured in the fish collected in 2003 whereas SLs were measured in the fish
collected in 2008 at the request of NYSDEC, so these are not directly comparable.
However, there is a species-specific numeric relationship between SL and TL, as

summarized in the table below for the species collecting during both sampling events.

SPECIES SL As DECIMAL
FRACTION OF TL
Black crappie 0.832
Common carp 0.826
Largemouth bass 0.874
Pumpkinseed 0.808
White sucker 0.858

These values were used to calculate the estimated mean values for TL shown in Table 40.

Based on these results, the average sizes and weights of four of the game fish (common

carp, largemouth bass, pumpkinseed, and white sucker) were comparable between the
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2003 and 2008 sampling events. The one major exception are the black crappie results
collected in 2008 (mean weight: 199 g), which were larger than the black crappies
collected in 2003 (mean weight: 59 g). The causes of the differences in sizes of the black

crappie between these sampling years are not known.

4.3.3.2 Comparison of 2003 and 2008 Fish Analytical Results

PCB and metal results were available for both the June 2003 (CEC, 2003) and May 2008
Koppers Pond fish samples. These results are summarized and compared for all game
fish on Table 41. The June 2003 fish were assessed as game fish by CEC (2003), even
though several of the fish samples were analyzed as whole body samples. Seven heavy
metals were evaluated for these comparisons. Comparisons were not made to the one
forage fish sample collected in 2010 because of the location of this sample (in outlet
channels rather than in the pond) and the much smaller individual fish size comprising

the composite forage fish sample.

A subset of these analytical results was evaluated further to assess whether there were
any temporal differences between these sampling events. These included seven metals
and total PCBs. This compilation was not based entirely on COPCs that were evaluated
in either of the risk assessments per se, but rather specific metals were selected to include
those associated with past discharges to the Industrial Drainageway, plus mercury. This
comparison focused only on the gamefish, because forage fish were not collected in the
2003 fish survey.

Cadmium Results: Cadmium was detected in 19 of the 24 game fish samples collected
in 2003, but was not detected in the 2008 samples. Table 41 shows that the mean
cadmium in the 2003 samples (0.14 mg/kg) was less than the RLs (0.26 to 3 mg/kg) for
these samples. The apparent difference between the 2003 and 2008 results was not
attributable to analytical issues because a lower detection limit for cadmium (0.1 mg/kg)
was reported in the 2008 samples. A box plot was not prepared for the cadmium results

because the 2008 samples were all not detected.

Chromium Results: Chromium was detected in all of the 2003 and 2008 game fish
samples. As shown in Table 41, the mean chromium concentration in the 2003 samples
(0.40 mg/kg) was less than the 2008 samples (0.59 mg/kg). The ranges of the chromium

results overlapped between the two sample years, as shown in the box plot for all game
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fish combined (Figure 21). This figure also shows the box plots for three individual
species. Review of this figure shows that the 2008 mean results were all greater than the

2003 mean results for the common carp, white sucker, and largemouth bass.

Copper Results: Copper was detected in all of the 2003 and 2008 game fish samples. As
shown in Table 41, the mean copper concentration in the 2003 samples (0.89 mg/kg) was
about twice that of the 2008 samples (0.46 mg/kg). The ranges of the copper results
overlapped between the two sample years, as shown in the box plot for all game fish
combined (Figure 22), although the range was narrower for the 2008 samples. This
figure also shows the box plots for three individual species. Review of this figure shows
that the 2008 mean results were all lower than the 2003 mean results for the common

carp, white sucker, and largemouth bass.

Lead Results: Lead was detected in all of the game fish samples collected in 2003 and in
2008. Table 41 shows that the mean lead concentration was lower in the 2008 samples
(0.06 mg/kg) compared to the 2003 samples (0.84 mg/kg). The ranges of the lead results
did not overlap between the two sample years, as shown in the box plot for all game fish
combined (Figure 23). This figure also shows the box plots for three individual species.
Review of this figure shows that the 2008 mean results were all lower than the 2003

mean results for the common carp, white sucker, and largemouth bass.

Mercury Results: Mercury was detected in all of the 2003 and 2008 game fish samples.
As shown in Table 41, the mean mercury concentration in the 2003 samples (0.03 mg/kg)
was lower than that observed in the 2008 samples (0.14 mg/kg). The ranges of the
mercury results for all game fish combined slightly overlapped between the two sample
years (Figure 24), although the observed concentrations were greater for the 2008
samples. This figure also shows the box plots for three individual species. The mercury
concentrations in the carp overlapped between the two sample years, but the ranges

differed for the white sucker and largemouth bass.

Nickel Results: Nickel exhibited a much lower detection frequency in the 2003 game
fish samples (8/24) than in the 2008 game fish samples (20/20). Box plots comparing the
2003 and 2008 results were not prepared due to the low detection frequency in the 2003
samples. The mean concentration of nickel in the game fish collected in 2008 was 0.038

mg/kg. The mean concentration from the 2003 samples could not be approximated by
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replacing non-detect measurements with one-half of the RL, because the RLs from the
2003 sampling event (range: 0.83 to 0.99 mg/kg) were greater than the observed positive
results from 2003 which were all estimated values above the minimum detection limit but
below the RL (range: 0.2 to 0.38 mg/kg; Table 41), yielding a mean value that was
greater than the observed concentrations. The highest nickel concentration detected in
the 2008 samples was less than the lowest positive nickel detection from the 2003

samples.

Zinc Results: Zinc was detected in all of the game fish samples collected in 2003 and in
2008 (Table 41). The mean zinc concentration was lower in the 2008 samples (9.45
mg/kg) compared to the 2003 samples (21.57 mg/kg). The ranges of the zinc results
overlapped between the two sample years, as shown in the box plot for all game fish
combined (Figure 25). This figure also shows the box plots for three individual species.
Review of this figure shows that the 2008 mean results were also lower than the 2003
mean results for the common carp, white sucker, and largemouth bass, although there was
overlap in concentrations for the common carp and white sucker between the two

sampling years.

PCB Results: As shown on Table 41, the June 2003 samples included three positively
detected PCB Aroclors (i.e., Aroclors 1248, 1254, and 1260) with total PCB
concentrations ranging from 267 to 2,400 micrograms per kilogram (pg/kg) (mean of 791
pg/kg). PCB Aroclors 1254 and 1260 were detected in the 2008 game fish samples.
Aroclor 1254 was the predominant PCB in the 2008 samples, and the total PCB
concentrations ranged from 90 to 2,060 pg/kg (mean of 525 pg/kg) in the 2008 samples.

The mean PCB results, normalized by percentage of body lipids, were similar between
the 2003 and 2008 sampling events (Figure 26) for white sucker and carp, but
approximately four times higher in the 2008 sampling event for largemouth bass and
black crappie, as shown below. It is noted that the lipid contents for the largemouth bass

and black crappie were significantly lower in the 2008 data than in the 2003 data.

Black Crappie: 4.2x increase in total PCBs (from 601 to 2,525 pg/kg);
Common Carp: 12 percent reduction in total PCBs (from 517 to 453 pg/kg);
Largemouth Bass: 3.7x increase in total PCBs (from 379 to 1,412 pg/kg); and
White sucker: 11 percent reduction in total PCBs (from 254 to 227 pg/kg)

502/R10 _75 - %&f%ﬂéﬂv GS



A comparison of the two remaining species collected in 2003 (green sunfish and
pumpkinseed) was not performed since these species were not collected in 2008. A
comparison between the 2003 and 2008 results for the forage fish could not be performed
because forage fish were not collected during the 2003 sampling event. A more detailed
analysis of these results was included in the BHHRA and sBERA.

4.4 KOPPERS POND VEGETATION SAMPLES

The vegetation samples were analyzed for PCBs, TAL metals, and lipid content. Total
cyanides were not analyzed in these samples because the laboratory was unable to
identify a suitable EPA method to analyze this chemical in plants. The analytical results

are presented by sample in Table 42. The concentration units are on a wet weight basis.

4.4.1 Duckweed

The Koppers Pond duckweed sample (VG10-14, VG10-14RE) had no detectable PCBs
(RL of 20 micrograms per kilogram wet-weight [pug/kgyw]), but 12 metals were detected
in this sample. Of the detected metals, five (i.e., cadmium, chromium, iron, lead and
zinc) were also sediment COPECs. The duckweed metals concentrations were lower
than those detected in the sediment samples collected from Koppers Pond. The lipid

content of the duckweed samples was 0.35 percent.

4.42 Cattails

Cattail roots were collected from one sample location (VG10-01) in Koppers Pond near
SD08-01. PCBs (as Aroclor 1254) were detected in this sample at low levels (54
ng/kgww). Thirteen metals were also detected in this sample. Of the detected metals,
eight (i.e., cadmium, chromium, copper, iron, lead, nickel, silver, and zinc) were
sediment COPECs. The metal concentrations in the cattail roots were generally greater
than were observed in the other vegetation samples collected from Koppers Pond. The
observed metal results may have been due, in part, to residual sediments present in the
outer skin of the cattail roots, which were not removed prior to processing by the

laboratory. Lipids were not detected in this sample (detection limit of 0.25 percent).
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4.4.3 Terrestrial Vegetation

The Koppers Pond terrestrial vegetation samples were collected from two locations (i.e.,
near SD08-07 and in the mud flat area) and consisted of different types of vegetation
(Table 42). Neither sample had detectable PCBs (detection limits of 20 and 21 pg/kgw).
Nine metals were detected in sample VG10-07. Of the detected metals, four (i.e., barium,
iron, lead, and zinc) were sediment COPECs. The metals concentrations in these samples
were less than those measured in other vegetation samples (including the duckweed and
cattail roots) collected from Koppers Pond. The lipid concentration in this sample was

1 percent.

4.5 REFERENCE POND

The sBERA (Integral, 2012b) describes the sampling and testing performed on
sediments, fish, and vegetation at the nearby Reference Pond in October 2010. The
findings of this testing and comparisons with similar testing for Koppers Pond media are

summarized below.

45.1 Sediment

45.1.1 COPC Concentrations

As described in Sections 3.1 and 3.3.1.2 of the SBERA, a Reference Pond sediment
sample, composited from six sampling locations within the Reference Pond (Figure 11),
was analyzed for TCL SVOCs, PCBs, TAL metals, and TOC. Both sieved (0.5 mm) and
unsieved samples were analyzed from this location. The analytical results are presented
in Table 43. The concentration units are reported on a dry-weight basis.

Eleven of the 19 SVOCs that were detected in the Koppers Pond sediment samples were
also detected in the Reference Pond sample. These included seven of the sediment
COPECs. The average concentrations for five of the seven sediment COPEC SVOCs
were below the refined ecological screening values (ESVs) presented in the ERAGS Steps
3 through 5 Report. The exceptions were benzo(a)pyrene and indeno(1,2,3-cd)pyrene.
There were no detectable PCBs in this sample. Twenty-one inorganics were detected in
this sample, including eleven of the sediment COPECs. The average concentrations for
nine of the 11 metals were below the refined ESVs from the ERAGS Steps 3 through 5

Report. The exceptions were barium and lead.
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The Reference Pond sediment sample was sieved prior to sediment toxicity testing to
remove indigenous chironomids that would interfere with the chironomid toxicity
bioassay. Because the Koppers Pond samples were unsieved prior to toxicity testing, the
analytical laboratory was requested to analyze both sieved and unsieved samples from
Reference Pond sample to determine whether sieving caused any changes in the

constituent concentrations.

Table 43 presents the results for those constituents detected in the sieved or unsieved
analyses. The analytical results are very similar, showing a RPD value of less than 50
percent for most of the constituents’. For the metals, the RPDs ranged from 0 to 72
percent (average of 19 percent). Chromium was the only metal parameter for which the
RPD exceeded 50 percent, with the sieved sampled having a greater concentration

(18.9 mg/kg) than measured in the unsieved sample (8.9 mg/kg). For the SVOCs, two of
the PAHs (i.e., anthracene and benzo(k)fluoranthene) were not detected in the unsieved
sample but were detected at low levels in the sieved sample. For the remaining SVOC:s,
the RPDs ranged from 8 to 48 percent (average of 26 percent). The percent solids were
similar between the sieved and unsieved sample, but the TOC content was greater in the
sieved sample compared with the unsieved sample. The cause of this difference is
unclear. As noted previously, the sieved sample from the Reference Pond was used for

toxicity testing.

45.1.2 Sediment Toxicity

Long-term chronic toxicity tests were performed on the composite sediment sample
collected from the Reference Pond in 2010. For the Hyalella tests, the 28-day survival in
the Reference Pond sediment was 97.5 percent with a mean survivor weight of 0.445
milligrams (mg), and the 42-day survival was 96.3 percent with a mean survivor weight
of 0.627 mg. For the Chironomus tests, the 20-day Survival for the Reference Pond
sediment was 91.7 percent with a mean survivor weight of 1.92 mg and a total emergence
of 77.1 percent. As described in Section 5.1.1 of the SBERA, these results indicate that
there was no apparent lethal toxicity for either species for the sediment composite

collected from the Reference Pond.

7 An RPD value of 50 percent was used as the benchmark for comparison because this is the typical RPD
value used during data validation to determine the suitability of replication of sample-duplicate pairs for
sediments.
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4.5.1.3 Benthic Communities

The composite sediment sample from the Reference Pond was evaluated for benthic
invertebrate organisms, and benthic community metrics were calculated. The benthic
community in the Reference Pond was dominated by chironomids and midges.
Fingernail clams (Family Sphaeriidae) and mayflies (Caenis spp) were also present in
this sample. The Reference Pond had a calculated HBI of 6.00, which falls within the

“Fair” water quality range.

4.5.2 Fish Samples

45.2.1 Forage Fish

Forage fish were collected from multiple locations within the Reference Pond in October
2010, and were predominantly bluegills with one pumpkinseed. Five composite samples
(representing a total of 11 fish) were analyzed from this area (Table 44). The SLs of the
fish included in the samples ranged from 68 to 164 mm (average of 139 mm), and the
BWs ranged from 5.3 to 83 g (average of 55 g). Lipid contents across the samples ranged
from 1.8 to 3.2 percent (average of 2.6 percent). None of these fish exhibited any
external lesions or physical anomalies. There were no significant differences between the
Koppers Pond and the Reference Pond condition factor values (which are calculated

based on body weight and specimen length).

Analytical results for the Reference Pond forage fish samples are presented in Table 45.
As shown in this table, there were no detectable PCBs in the five forage fish composite
samples collected from the Reference Pond (RL of 20 pg/kgyw), compared to the
Koppers Pond forage fish samples (average: 758 ng/kgyw; range: 334 to 1,540 ng/kgyw).

Seven to nine metals were detected at similar concentrations across the five samples
collected from the Reference Pond. There were no significant differences between the
mean concentrations in forage fish from the Reference Pond and Koppers Pond (plus the
West Outlet) for the sediment COPEC metals that were detected from fish from all of
these areas, except possibly for selenium, which had a higher average concentration, but
was detected infrequently, in Koppers Pond. Six other sediment COPEC metals (i.e.,
barium, cadmium, copper, lead, nickel, and zinc) were detected in the forage fish
collected from Koppers Pond and the West Outlet but these were not detected in the
Reference Pond fish.
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4.5.2.2 Gamefish
The gamefish collections from the Reference Pond provided analytical data for the
comparison to the Koppers Pond gamefish analytical results. These results were also

used to support the assessment of regional or background risks that were performed for
the BHHRA.

A total of 24 gamefish were collected from the Reference Pond in October 2010. These
included 6 black crappie, 12 bluegill sunfish, 5 largemouth bass, and 1 pumpkinseed
sunfish. No carp were present during the Reference Pond collections. Table 46
summarizes the species that were collected by location, their SLs and BWs, and their
external physical conditions. Three of the black crappie and two of the largemouth bass
were retained for chemical analysis. The fish that were not used for analysis were

returned to the Reference Pond.

The three black crappie retained for analysis exhibited average SL and BW of 239 mm
and 202 g, respectively. The two largemouth bass retained for analysis had an average
SL of 250 mm and average BW of 196 g. In both cases, the samples retained for analysis
were larger than the averages for these species. None of these fish exhibited any external

lesions or physical anomalies.

The laboratory (TestAmerica, Burlington, Vermont) prepared fillets and the samples were
analyzed for PCBs, TAL metals, and lipid content. One of the largemouth bass samples
(RLB10-01) was also run as a field duplicate. The initial PCB analyses showed detection
limits above the QAPP specifications. Consequently, these samples were re-analyzed at a
lower detection limit. These results are shown with the “RE” suffix in the data tables.
Table 47 presents the detailed analytical results by sample for the five fish samples (plus

one duplicate) analyzed. All results are reported as concentrations on a wet-weight basis.

There were no detectable PCBs in the five gamefish samples collected from the
Reference Pond. RLs ranged from 19 to 50 pg/kgw, compared to the Koppers Pond
gamefish samples (average: 525 pg/kgww; range: 90 to 2,060 pg/kgyw). Lipids

concentrations ranged from 0.33 to 0.61 percent, with an average of 0.45 percent.
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Eight metals were positively detected in the gamefish samples from the Reference Pond
(i.e., calcium, magnesium, manganese, mercury, potassium, selenium, sodium, and zinc).
None of these metals was identified as a sediment COPC for Koppers Pond, and only
mercury was identified as a fish COPC in Koppers Pond. In the Reference Pond samples,
mercury was the only metal that exceeded the Human Health-based Regional Screening
Levels (USEPA, 2010), but the observed concentrations were below the “background”
concentrations reported for gamefish in Yates and Onondaga Counties (see USEPA,
2009). There was no significant difference between the mercury data sets for the

Reference Pond and Koppers Pond.

A more detailed evaluation of the Reference Pond gamefish sample data is provided in
Appendix I of the sSBERA.

4.5.3 Vegetation
The vegetation samples collected in October 2010 from the Reference Pond consisted of

the following:

e Composite samples of floating aquatic plants (duckweed);

e Qrass or herbaceous material from shrubs or small trees bordering the
pond; and

e Plant roots or rhizomes from emergent vegetation (cattails) at the
perimeter of the pond.

Analytical results for the Reference Pond vegetation samples are summarized in
Table 48.

453.1 Duckweed

The Reference Pond duckweed sample (RVG10-01) had no detectable PCBs (RL of 20
ng/kgww). Twelve metals were detected in duckweed samples from the Reference Pond.
Of the detected metals, four (i.e., barium, iron, lead, and zinc) were sediment COPECs in
Koppers Pond. The duckweed metals concentrations were lower than those detected in
the composite sediment sample collected from the Reference Pond (Table 43). Lipids

were not analyzed in these samples due to insufficient sample mass.
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45.3.2 Cattails

The Reference Pond cattail sample was run in duplicate for the metals, and was also run
at a lower detection limit for PCBs. The Reference Pond cattail sample (RVG10-02RE)
had no detectable PCBs (RL of 20 pg/kg,). Eight metals were detected in the initial
sample analysis (RVG10-02); two of these (iron and zinc) were sediment COPECs in
Koppers Pond. Ten metals were detected in the duplicate analysis (RVG10-02DU), and
three of these were also sediment COPECs in Koppers Pond (iron, lead, and zinc). Lipids
were analyzed in one of these samples but were not detected (detection limit of 0.25

percent).

4.5.3.3 Terrestrial Vegetation

The Reference Pond terrestrial vegetation sample (RVG10-03RE) had no detectable
PCBs (RL of 20 pg/kgww). Ten metals were detected in this sample. Of the detected
metals, four (barium, iron, lead and zinc) were sediment COPECs in Koppers Pond. The
terrestrial vegetation metals concentrations were lower than those detected in the
composite sediment sample collected from the Reference Pond. Lipids were not

analyzed in these samples due to insufficient sample mass.

4.5.3.4 Comparison to Koppers Pond Vegetation

Across the different vegetation types, there were several metals, including aluminum,
calcium, iron, lead, silver and zinc, that were present at higher relative concentrations in
Koppers Pond compared to the Reference Pond. PCBs were detected in only the cattail
root sample from Koppers Pond and were not detected in any of the other vegetation
samples from Koppers Pond, or from the Reference Pond. Additional discussion
regarding the vegetation sample results is presented in Section 3.3.3 of the SBERA
(Integral, 2012).
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5.0 CONTAMINANT FATE AND TRANSPORT

Under the Scope of Work appended to the Settlement Agreement, a PCSM was prepared
to aid in scoping the RI by identifying likely COPCs, potential sources, and transport
pathways (Koppers Pond RI/FS Group 2007). The PSCM was based on data collected
during and subsequent to the Operable Unit 3 RI. Although the Operable Unit 4 RI
findings, including the BHHRA and sBERA evaluations, have modified the PCSM in
some respects, the fundamental Site understanding is similar to that presented in the
PCSM.

The following sections discuss the potential historic and ongoing sources of the COPCs
identified in environmental media associated with Koppers Pond, the pathways by which
such COPCs could enter or leave the pond, and the environmental persistence of these
COPCs. Potential human health risks associated with these COPCs are evaluated in the
BHHRA, and the sSBERA evaluates the potential for direct contact exposure pathways
and indirect pathways via consumption of prey that may potentially bioaccumulate
COPCs.

5.1  OVERVIEW

As described in the PCSM, in its simplest terms, Koppers Pond acts as a sediment trap for
surface water flow that enters the pond via the Industrial Drainageway and local surface
water runoff. The pond collects suspended solids that settle out in the more-quiescent
pond as well as scoured sediments that are transported along the bed of the drainageway.
These solids accumulate as pond sediment, and COPCs associated with the pond inflow
are concentrated in the sediments. COPCs include metals associated with past industrial
discharges, arsenic, mercury, PAHs, and PCBs. Not all of these COPCs contribute
significantly to risk for all potential receptors or exposure pathways. COPCs may be

reintroduced to the water column from the sediments by re-dissolution or bioturbation.

Acting as a sedimentation pond, the supernatant decanted to the pond outlets contains
much lower suspended solids. Although some carryover occurs, especially in times of

high flow, COPCs are present in lower concentrations in the outlet channel sediments.
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In addition to the flow from the Industrial Drainageway, local surface water runs off to
the pond, but such flows are much less than those from the drainageway. No significant

sources associated with such runoff were identified in RI sampling.

The pond elevation fluctuates in response to rainfall and runoff conditions in its
contributory watershed. Pond hydraulics are also affected by beaver dams, which have
been observed at various times in the pond outlet channel. Because of the flat-lying local
topography, the area of the pond surface expands significantly when water elevations rise
in the pond, forming areas referred to as mud flats. These mud flats primarily occur
along the western and southern banks of the pond. Because the pond influent from the
Industrial Drainageway traverses deeper portions of the pond to reach the shallower mud
flats, sediment deposition is minimal in such shoreline fringe areas and COPC

concentrations are much lower than those observed in pond sediments.

Some fish take in COPCs from sediment and surface water, and some of these COPCs,
especially PCBs and mercury, bioaccumulate in fish tissue. As evaluated in the BHHRA,
exposure to PCBs from fish consumption is the predominant pathway to potential human
health risks. Figure 27, which is reproduced from the BHHRA, summarizes the CSM
and potential exposure pathways for human receptors. Figure 28 is comprised of three
parts (a, b, and c) that present the CSM and potential exposure pathways for ecological
receptors for Koppers Pond under Average Water Level (AWL) and High Water Level
(HWL) conditions (Figures 28a and 28b, respectively) and for the outlet channels and
mud flat areas (Figure 28c¢).

5.2 POTENTIAL SOURCES
This section discusses the known and potential sources of the COPCs found in the surface

water, sediments, and fish in Koppers Pond.

5.2.1 Historical Sources

5.2.1.1 Former Westinghouse Horseheads Plant

Westinghouse constructed the Horseheads facility on former farmland and began
operations in 1952. This plant developed and manufactured television picture tubes,
vacuum switches, and similar electrical products. The plant was expanded several times

after its original construction.
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In 1985, Westinghouse and the Toshiba Corporation formed an entity (Toshiba-
Westinghouse Electric Corporation [TWEC]) to manufacture color television picture
screens and related electronic components. After forming TWEC, Westinghouse, under
what later became known as the Imaging and Sensing Technology Division (ISTD),

continued separate operations in another portion of the plant.

Beginning in 1988, Westinghouse sold off its business operations at the Horseheads

plant:

e In 1988, Westinghouse sold ISTD to the Imaging and Sensing
Technology Corporation (ISTC), which continued operations (e.g.,
manufacture of sensor and control products and spectral light sources)
at the site until about 2000.

e In 1989, Westinghouse sold its interest in TWEC to Toshiba
Corporation. Toshiba Display Devices, Inc. (TDD), and later MT
Picture Display Corporation of America-New York, LLC (MTPDA),
continued to occupy a portion of the Horseheads plant for
manufacturing operations until 2004.

e In 1994, Westinghouse sold its remaining Horseheads operations (i.e.,
manufacture of vacuum interrupters) to Cutler-Hammer, which
continues manufacturing operations at the plant.

CBS sold the plant property to MS-York LLC in April 2007.

Discharges from the former Westinghouse Horseheads plant site, including discharges
authorized under state and Federal permits, were historically a source of some of the
COPCs observed in Koppers Pond. The history of operations at that plant site is
complicated, and the history of wastewater treatment operations, treated discharges, and
discharge permitting is more complex. The following paragraphs briefly summarize the
wastewater discharge history of the former Westinghouse Horseheads plant site. The
Operable Unit 3 RI provides an inventory (through early 1996) of the various discharge

permits and the results of effluent monitoring associated with those permits.

With the initial construction of facilities in 1952, Westinghouse installed a wastewater

treatment plant to control the pH of wastewaters, but there were no provisions at that time
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to collect the solids generated by this treatment. The plant wastewater treatment system
was upgraded in the late 1950s to provide lime addition with separation of the
precipitated calcium fluoride. Westinghouse again upgraded its wastewater treatment
facilities in 1967 to improve metals precipitation and clarification processes. Until 1994,
when it completed the sale of all manufacturing operations at the Horseheads plant,
Westinghouse operations discharged treated wastewaters via designated Outfall 001 W.
From 1988 through 1996, wastewater discharges from ISTC were conveyed to the
Westinghouse wastewater treatment plant and to the TWEC/TDD wastewater treatment
plant and discharged at Outfall 001W and 001T, respectively.

When Westinghouse operations began in 1952, wastewater discharges were not
regulated; however, in 1957, Westinghouse submitted a permit application to the
NYSDOH to operate the wastewater treatment facilities at the site. With passage of the
Federal Water Pollution Control Act Amendments of 1972 (FWPCA), the National
Pollutant Discharge Elimination System (NPDES) permitting process was initiated.
Under the NPDES program, effluent limitations were established for specific types of
wastewater discharges. NYSDEC was granted primacy for permitting and began issuing
SPDES permits under FWPCA authority. Westinghouse applied for a SPDES permit,
which was received in March 1973. This permit placed effluent limitations on pH,
suspended solids, fluoride, chromium, copper, lead, and zinc. Subsequent permits,
renewed through 1996, placed effluent limitations on heavy metals (e.g., cadmium,
chromium, copper, lead, nickel, silver, and zinc), cyanide, fluoride, TCE, and other

parameters.

In 1986, TWEC was issued a separate permit for its process and cooling wastewater
discharges through its Outfall 001T. This permit was subsequently revised in 1990 by
TDD, and renewed at varying times until treated wastewater discharges were terminated
in 2004. TDD, and later MTPDA, operated its own wastewater treatment system at the
Horseheads plant site. Effluent limits for the treated wastewater from this system
included those for aluminum, arsenic, chromium, copper, cyanide, fluoride, iron, lead,

nickel, silver, zinc, and TCE.

From 1994 through 1996, Cutler-Hammer also conveyed wastewaters to the
Westinghouse on-site wastewater treatment plant that discharged to Outfall 001W. In
1996, the following changes were made:
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e Westinghouse closed its on-site wastewater treatment plant;

e Cutler-Hammer and ISTC plating wastewaters were rerouted to the
Chemung County Sewer Authority;

e Other Cutler-Hammer discharges (e.g., process and cooling waters)
were routed to a new designated outfall (001CH) under a separate
SPDES permit;

e ISTC process and cooling water discharges were routed to Outfall
001CH, although some ISTC wastewaters were also discharged via
Outfall 001T;

e OQOutfall 001W received only overflow discharges from the barrier well
treatment facility installed under Operable Unit 2 (i.e., water not
needed in plant site manufacturing operations); and

¢ Boiler blowdown, non-contact (compressor) cooling water, and
deionized water tank backwash discharges were directed to designated
Outfall 002W.

The Cutler-Hammer SPDES permit for Outfall 001CH, which is still active, provides

effluent limitations on several metals, including copper, lead, nickel, and zinc.

Following MTPDA'’s cessation of operations at the former Westinghouse plant site, CBS
terminated the discharges of non-contact (compressor) cooling water, and deionized
water tank wash from Outfall 002W, and, with the reduced demand for water from
manufacturing operations, the barrier well treatment facility effluent has been primarily
discharged directly to Outfall 001W. Cutler-Hammer continues to use a small amount of
the barrier well discharge water; usage rates for treated process water and cooling
systems previously varied from approximately 1.8 million gallons per month (60,000
gallons per day) in the winter to 7.8 million gallons per month (160,000 gallons per day)
in the summer. Over the last few years, water use has curtailed to approximately

0.7 million gallons per month (23,000 gallons per day) for cooling systems only. The
barrier well effluent contains very low to non-detectable levels of metals and other
monitored constituents. Outfall 002W now only receives storm water runoff from certain

plant site roofs.
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Beginning in early 1995, a whitish-brown floc was observed in the flow of the Industrial
Drainageway, and this floc was carried to Koppers Pond. Subsequent investigations by
NYSDEC and USEPA found that the floc entered the Industrial Drainageway at the
Chemung Street Outfall. NYSDEC described the floc as a microbial material that formed
under particular conditions of temperature and dissolved oxygen and the presence of
phosphate compounds. Chemical analyses (NYSDOH, 1997) showed the presence of
lead and other metals (e.g., copper and zinc). The floc apparently served as a substrate
for accumulating metals, and the metals associated with the floc were likely absorbed
from metals already present in the permitted discharges. NYSDEC further postulated
that the floc material had accreted on the inside of the underground piping that connected
the TDD discharge to the Chemung Street Outfall.

TDD modified its wastewater treatment system in an effort to curtail the floc formation.
These efforts, which were completed in 2001, appeared to reduce the quantity of floc
observable in the Industrial Drainageway, but did not immediately end its occurrence.
Analytical testing conducted at various times suggests that the lead and other metals
levels originally associated with the floc did not persist. Floc was no longer observed
during the May 2008 field sampling efforts or in subsequent field investigations
conducted for Operable Unit 4.

Other than as associated with the plant power supply and as sealed components (€.g.,
capacitors) incorporated into manufactured products, PCBs were not used at the former
Westinghouse plant site. Data from the Operable Unit 3 RI (Philip Environmental
Services Corporation, 1996) are consistent with this observation; the highest PCB
concentrations found in soil sampling at the former Westinghouse plant site were lower
than the PCB concentrations found in sediment and bank soils in the downstream

Industrial Drainageway.

5.2.1.2 Old Horseheads Landfill

From review of historical topographic maps and aerial photographs, it is apparent that the
Old Horseheads Landfill filled the northern portion of the open-water area of the pond
that had formed in the early 1950s. Surface water runoff from the landfill could carry
COPC:s for subsequent deposition in Koppers Pond. Investigations conducted for the

preparation of the 1991 closure investigation report (Fagan, 1991) indicated that only
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debris was placed as fill south of the overhead electric lines near the Village of
Horseheads boundary and that no municipal or industrial waste was placed south of the

electric lines in the lower lying wet areas.

The Supplemental RI completed in 1990 (Ebasco, 1990) included some soil sampling at
the Old Horseheads Landfill. Pesticides, PCBs, and PAHs were all detected in at least
one soil sample. PCB concentrations ranged to 300 mg/kg in a subsurface soil sample
(i.e., SB-9A, 10 to 12 feet below ground surface [bgs]); surficial concentrations were
much lower. The PCBs detected at SB-9A were identified as Aroclor 1248. The
pesticides B-BHC (benzene hexachloride, also known as hexachlorocyclohexane or
lindane), heptachlor, Endosulfan I, Endosulfan II, and endosulfan sulfate were detected,
with concentrations of individual compounds ranging to 3,800 ug/kg (i.e., Endosulfan I at
SB-8A, 15 to 17 feet bgs). At one boring, the total PAHs concentration in a subsurface
sample was in excess of 360,100 pg/kg (i.e., SB-6A, 5 to 7 feet bgs). Borings SB-6A,
SB-8A, and SB-9A were all located north of the overhead electric lines near the Village
of Horseheads boundary.

While these data indicate that Koppers Pond COPCs have been found at the Old
Horseheads Landfill and surface water runoff and soil erosion may have transported such
COPC:s to the Industrial Drainageway and Koppers Pond, PCBs were found in the
Industrial Drainageway upstream of the Old Horseheads Landfill. If the landfill were a
source, it was not the sole source of PCBs in the Industrial Drainageway or Koppers Pond
sediments. Inspection of the landfill during the Operable Unit 4 RI indicated no active or
recent seepage or other indication of COPC transport to the lower Industrial Drainageway

or Koppers Pond (e.9., soil erosion channels).

5.2.1.3 Former KCI Horseheads Plant

Based on a review of historical maps, aerial photographs, plant plans, and other
information, the KCI-Horseheads Plant was situated to the south and southeast of the
present-day Koppers Pond. Former wood-treating operations appear to have occurred in
the area immediately north of the terminus of Kentucky, Michigan, and Vermont

Avenues.
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Operations began in 1953 or 1954. The KCI-Horseheads Plant, which pressure-treated
wood using creosote preservative, ceased operations in 1963 and was dismantled. The

property was later acquired by the City of Elmira and Hardinge.

According to historical records, excess creosote from the plant’s treatment process was
recycled for reuse, aqueous wastes were evaporated in plant process tanks, non-
recyclable creosote wastes were burned in the plant boiler, and the plant did not dispose
of wastes on site (Ecology & Environment, Inc., 1991). The KCI Horseheads Plant was
reportedly served by public water, and sanitary wastes from the plant may have been
treated through an on-site septic system, as historical plant design plans note a “drain

13

field” connected to the plant’s “office” building near the southern end of the plant

property.

None of the historical maps, plans, or documents reviewed in Beazer’s files references
“Koppers Pond.” According to a property survey map dated August 7, 1953, there was
an area referred to as a “swamp” that lay to the north and northwestern portions of the
KCI Horseheads Plant property. Plant maps and plans do not reference any operational
structures situated in these northern and northwestern portions of the plant property;
instead, available maps and plans place all plant buildings, structures, and features in the
southern and southeastern portions of the plant property. The only potential plant
discharge point located during a review of historical files was one line marked on a 1954
plant plan as a “new ditch” that terminated at the southern tip of the plant property near
the confluence of “Rockwell’s Creek” and “Hartman Hollow Creek.” This 1954 plant
plan does not reference or explain the purpose or use of such “new ditch” by the KCI
Horseheads Plant.

In 1989 and 1991, respectively, NYSDEC completed Phase I and Phase II assessments of
the KCI Horseheads plant site and concluded that there was no evidence of past on-site
hazardous waste disposal. In 1992, the site was deleted from the NYSDEC registry of

known or suspected hazardous waste disposal sites.

Because of its location downstream of Koppers Pond, the lack of evidence of waste
disposal at the pond, and lack of information regarding PCB usage, it does not appear that
the former KCI Horseheads Plant was a significant contributor to COPCs in Koppers
Pond.
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5.2.1.4 Other Potential Historical Sources

In conjunction with the collection and evaluation of the Operable Unit 4 and other Site
data, the Group investigated other potential historical sources of the COPCs previously
found in the Industrial Drainageway and currently in Koppers Pond sediments. This

investigation identified two sites that are possible sources of PCBs:

e Former Great Atlantic & Pacific Tea Company, Inc. (A&P) site (now
the Southern Tier Crossing) — Environmental site assessments
conducted in preparation for redevelopment found evidence of a
release of PCBs associated with the powerhouse in the southwestern
portion of the property. Reported PCBs concentrations in soil ranged
to 370 mg/kg.

e New York State Electric and Gas Corporation (NYSEG) Elmira
Service Center — This facility handled PCB transformers and is a
generator of PCB waste.

These facilities are located just west of the former Westinghouse Horseheads plant site
and are within the watershed that drains to Koppers Pond (Figure 2). Historical drainage
pathways between these facilities and Koppers Pond have somewhat obscured by more-
recent development, but it appears that surface water runoff from both of these facilities

may have been routed to the Industrial Drainageway and then to Koppers Pond.

5.2.2  Ongoing Sources

Treated process discharges from the Cutler-Hammer operations at the former
Westinghouse Horseheads plant site (i.e., Outfall 001CH) have curtailed over the past
few years and no longer appear to be a potential source of ongoing contributions of
COPCs to Koppers Pond. Runoff from local industrial and commercial facilities, and
local roadways, may contain COPCs, but such contributions have not been quantified.
Based on the Operable Unit 4 field investigation results, seeps from the Old Horseheads
Landfill do not appear to have the potential for affecting Koppers Pond on an ongoing

basis.
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5.3 POTENTIAL ROUTES OF CONTAMINANT MIGRATION

Historical sources of COPCs to Koppers Pond included historical discharges to the
Industrial Drainageway and runoff from industrial and commercial facilities. This
transport likely occurred in both the particulate and dissolved phases. The particulate
phase included both suspended solids within the water column discharging to the pond
and the sediment bed load transported by flows in the Industrial Drainageway. Due to
their hydrophobic nature, PCBs and PAHs entering the aquatic environment exhibit a
high affinity for suspended particulates in the water column. As PCBs and PAHs tend to
sorb to these particles, they are eventually settled out of the water column onto the

bottom sediments.

The Industrial Drainageway continues to represent the principal conveyance to the pond,
but flows are limited to surface water runoff and treated groundwater from the former
Westinghouse facility and non-point source runoff from the upstream watershed. Also,
because impacted sediments were removed from the Industrial Drainageway in 2002 and
2003, the sediment bed load in the drainageway no longer represents a source of COPCs
to Koppers Pond. Based on the sediment depth assessment, Koppers Pond represents a
solids sink (analogous to a detention basin) which accumulates solids as the water
velocities decrease within the pond. Because of the V-shape of the pond, and the fact that
the Industrial Drainageway enters the western “wing” of the pond, sediments that have
historically entered the pond from the Industrial Drainageway are more likely to
accumulate in the western portion of the pond, rather than the eastern portion (the latter

would likely accumulate soil runoff from the adjoining properties).

Metals can also enter the pond in the dissolved phase and precipitate once in the pond.
Although this mechanism may have been operative historically, more-recent water
quality data indicate that this is no longer appears to be a significant contaminant

transport mechanism.

The settled solids represent a potential on-going source of COPCs within the pond.
Transfer of the chemicals, via uptake by emergent vegetation and bioturbation by benthic
aquatic organisms and food chain transfer to higher trophic level organisms, represent the
principal mechanisms whereby COPCs may move between environmental media within

Koppers Pond. As unimpacted sediment (e.g., bed load from the Industrial Drainageway)
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continues to be transported to and deposited in the pond, the COPC concentrations in the
upper surface of the pond sediments will be reduced and the relative contribution from

the sediments will likely decrease with time.

Transport of chemicals out of Koppers Pond into the outlet channels is dependent on
water levels and local topography in this area. Most of the area around the pond is low
and wet, providing additional detention proximal to the pond when water levels rise. As
reported above, the RI analytical data for sediment samples collected from the outlet
channels show significantly reduced COPC concentrations compared to Koppers Pond
sediments. Outlet sediment samples collected in October 2010 (i.e., SED10-18 and
SED10-19) downstream of previous sediment sample SED08-17 define the downstream
extent of impacted sediment (Figure 10). At both sampling locations, but especially at
SED10-19, the quantity of sediment was limited and the sampled material appeared to be
a hard clay. COPC concentrations, including cadmium, chromium, copper, lead, zinc,
and PCBs, were 6 to more than 10 times higher at upstream location SED08-17 than at
the downstream location SED10-18. At upstream location SED08-17, these COPC
concentrations were 8 to more than 100 times higher than the concentrations in the

sediment at SD10-19, located further downstream.

Similarly, surface soils samples collected in the periodically inundated low-lying areas
around the pond (i.e., SD08-30, SD08-40, SD10-31, SD10-32, and SD10-33) all showed
metals concentrations lower than corresponding average values for pond sediments. PCB
concentrations in mud flat soil sampled ranged from non-detect (with an RL of 16 pg/kg)
to 43 pg/kg.

5.4 CONTAMINANT PERSISTENCE

The PCBs and metals that comprise the COPCs associated with Koppers Pond are
generally persistent and long-lived constituents in freshwater aquatic environments.
PAHs are moderately persistent particularly in comparison to PCBs. The persistence of
these COPCs in sediments, in terms of both total and bioavailable concentrations, has
been a topic of considerable scientific research. By their very nature, these constituents
in sediment are residual and relatively immobile due to their limited solubility. Although
there can be significant variability for the half-lives of PAHs and PCBs in lake sediment

depending on the specific chemical form of the contaminant and a wide variety of site-
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specific factors related to the physical characteristics of the sediment and overlying water
column, under most circumstances, concentrations of PAHs and PCBs in lake sediments
tend to be relatively stable with time. To varying degrees, PAHs are amenable to
biodegradation processes. Total metals concentrations are affected only by physical
processes that affect sediment distribution, although bioavailability can be affected by

chemical and biological processes.

54.1 PAHs

Observations made at Koppers Pond (Section 4.2.4) suggest that PAH concentrations
tend to be higher in the shallow (0- to 6-inch) sediments, but PAH concentrations are not
markedly different in historical sediment data (1995 and 1998) from that developed in
samples collected as part of Operable Unit 4 in 2008 and 2010. The occurrence of PAHs
in both the 1995/1998 and 2008/2010 data sets may not be reflective of the persistence of
these compounds, but rather the possible ongoing contribution from road runoft, fossil
fuel combustion, or other common sources of PAHs (e.g., Burgess, et al., 2003).

Ongoing contribution of the common sources of PAHs would likely offset that which
could be lost during their degradation, resulting in interpretation that the PAHs are being
persistent in the shallow sediments. For example, the RI data have shown that there are
elevated PAH concentrations in the sediments upstream and there is likely ongoing
loading from the Industrial Drainageway into Koppers Pond, as well as more localized
sources (such as from trail-bike use near the pond). The total PAH concentrations in the
upstream sediments ranged from 3.1 to 285 mg/kg (mean of 76.7 mg/kg), while the
shallow surface sediments of Koppers Pond ranged from 1.0 to 16.5 (mean of 6.9 mg/kg).

PAHs are generally metabolized by fish and were not analyzed in the fish tissue samples
collected for Operable Unit 4. As a result, PAHs were not considered in fish
consumption pathways in the BHHRA.

54.2 PCBs

At Koppers Pond, PCB concentrations tend to be higher in deeper sediments, and
between the 1995/1998 and 2008/2010 data sets, PCB concentrations in sediment appear
to be decreasing slightly. The decrease in PCB concentrations is at least in part likely
due to the reduction of PCBs in sediment in Industrial Drainageway by the remediation

completed in 2003. To some degree, the PCBs could also be subject to biological
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degradation. Under anaerobic conditions, the primary metabolic pathway for PCBs is
reductive dechlorination in which chlorine removal and substitution with hydrogen by
bacteria result in a reduced organic compound with fewer chlorine molecules (USEPA,
2008). PCBs are bioaccumulative, and PCB concentrations in fish tissue samples did not
reflect the apparent decreasing concentrations in sediment. On a lipids-normalized basis,
PCB concentrations in the bottom-feeding species (i.e., common carp and white sucker)
decreased slightly from the 2003 to the 2008 data set, but lipids-normalized PCB
concentrations increased in the pelagic species (i.€., black crappie and largemouth bass).
This increase may, however, be due to lower lipids contents measured in the 2008 fish

samples relative to the 2003 samples.

543 Metals

Metals of potential concerns include arsenic, cadmium, chromium, copper, lead, mercury,
nickel, and zinc. For metals, solubility primarily depends on the specific metal complex
(e.g., metal hydroxide, metal sulfides) as well as the pH and ORP conditions in the water
column. Observations at Koppers Pond Site show that metals concentrations in sediment
are highly variable with depth and variable across sampling locations within the pond.
Overall, metals concentrations in sediment have remained relatively consistent between
the time of prior sampling (1995 and 1998) and the Operable Unit 4 sampling (2008 and
2010), although lead concentrations appear to be slightly lower. The reduction of lead
concentration could be associated with changes in treated industrial wastewater
discharges from the former Westinghouse Horseheads plant site that occurred over this

time frame (Section 5.1.1.1).

Observations of metals concentrations over time in fish tissue samples from Koppers
Pond likewise indicate significant variability. Copper lead, nickel, and zinc
concentrations appear to have decreased in fish tissue from the 2003 sample set to the
2008 samples, whereas the chromium concentrations appear to have increased. The
corresponding fish tissue data are inclusive with respect to mercury, which is

bioaccumulative, and the cadmium data similarly do not indicate a temporal pattern.
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6.0 BASELINE RISK ASSESSMENT

The assessment of potential human health and environmental risk is a critical component
of the RI/FS process. Comprehensive risk evaluations were completed for Koppers Pond
in accordance with USEPA guidance, and a separate BHHRA (Integral, 2012a) and
sBERA (Integral, 2012b) have been prepared. These documents, which detail the
assumptions, procedures, and findings of the risk assessments, are companion documents
to this RI report. This section summarizes the BHHRA and sBERA.

6.1  BASELINE HUMAN HEALTH RISK ASSESSMENT

The objective of the BHHRA is to assess potential risks to human health from exposure
to constituents present in surface water, sediment, and fish tissue at Koppers Pond under
both current and future Site conditions. The results of the BHHRA are to be used in
evaluating whether Site-related risks are acceptable or whether remedial actions are

needed to address identified unacceptable risks.

The Koppers Pond BHHRA relies on the analytical results from the 2008 Operable Unit 4
investigations as well as Operable Unit 4 data more recently collected in 2010. This
combined data set includes samples of surface water and sediment collected from both
Koppers Pond and its outlet channels and from several species of gamefish taken from
Koppers Pond. The COPCs differ between the pond and outlet channels and among the
affected media, but generally include PAHs, PCBs, and metals (i.e., arsenic, cadmium,

chromium, lead, and mercury).

The exposure scenarios selected in the USEPA-approved Memorandum on Exposure
Scenarios and Assumptions (AMEC, 2009¢) and the Pathway Analysis Report AMEC,
2009d), and evaluated in the Koppers Pond BHHRA, are the following:

e Dermal contact with and incidental ingestion of surface water from the
pond during wading events related to teenage trespassing activities;

e Dermal contact with and incidental ingestion of pond sediment during
wading events related to teenage trespassing activities;
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e Dermal contact with and incidental ingestion of surface water from the
outlet channels during wading events related to teenage trespassing
activities;

e Dermal contact with and incidental ingestion of sediment in the outlet
channels during wading events related to teenage trespassing activities;
and

e Consumption of gamefish taken from Koppers Pond by an adult,
adolescent, and young child.

The COPC concentrations and other values used as input for exposure calculations rely
on multiple conservative assumptions that lead to reasonable maximum exposure (RME)

scenarios.

The results of the BHHRA indicate that no adverse non-cancer or cancer effects are
expected from direct contact with sediment and surface water for either Koppers Pond or
the outlet channels (Table 49). A total receptor HI across all pathways, media, and
exposure points for the teenage trespasser for these scenarios is 0.03. This HI is well
below the USEPA’s target value of 1.0, indicating there is no unacceptable non-cancer
exposure. The total cancer risk for the teenage trespasser was similarly determined
across all pathways, media, and exposure points associated with direct contact with
sediment and surface water for Koppers Pond and the outlet channels; the calculated
cancer risk is 9.6x10”. Again, this total cancer risk for all exposure points is lower than
the low end of the acceptable cancer risk range established in the NCP (i.e., 1x10 to
1x10™ or a probability of developing cancer of one in a million to one in ten thousand),

and no unacceptable cancer risk is indicated.

Ingestion of fish results in an RME cancer risk of 3.1x10™ (or 3.1 in 10,000). This cancer
risk represents the total risk by combining risks for a child (ages 1 to 6), adolescent (ages
7 to 13), and an adult (13 years and older). This RME cancer risk is above the 10 to 10™
acceptable risk range established in the NCP. Non-cancer HI values are 21.1 for the
young child; 20.3 for adolescent; and 15.6 for the adult. Both the cancer and non-cancer
results are based primarily on exposures to PCBs. Exposure assumptions for the RME
individual include an assumption of fish ingestion of 25 grams per day for the adult

greater than 13 years of age; 8 grams per for the young child 1 to 6 years; and 16 grams
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per day for the 7 to 13 year old with an assumed total exposure period of 30 years based
on the 90" percentile residence time. The calculated HIs are above the goal of protection
of an HI=1.

The central tendency exposure (CTE) cancer risks and non-cancer health hazards are
provided to more fully characterize the variability and uncertainty of the risk estimates
among individuals within the potentially exposed population by describing the health
effects associated with average exposure. The CTE cancer risk is 2.6x10” (or 2.6 in
100,000). The CTE non-cancer HIs are 5.7 for the young child; 5.5 for the adolescent;
and 4.0 for the adult. Exposure assumptions for the CTE individual include fish ingestion
rates of 8 grams per day for the adult; 3 grams per day for the young child; and 5 grams
per day for the adolescent with an assumed total exposure period of 9 years based on the
50™ percentile residence time. Assumptions also include a 20 percent loss of PCBs from

cooking. The calculated CTE HIs exceed the goal of protection of 1 for all age groups.

The process of evaluating human health cancer risks and non-cancer health hazards
involves multiple steps. Inherent in each step of the process are uncertainties that affect
the final calculated cancer risks and non-cancer health hazard estimates. Uncertainties
may exist in numerous areas, including environmental PCB concentration data, derivation

of toxicity values, and estimation of potential site exposures.

Appendix C of the BHHRA provides an alternative risk analysis that developed both
RME and CTE fish ingestion rates based on the sustainable yield of fish from Koppers
Pond. These rates were used in place of the fish ingestion rates from USEPA’s 1997
Exposure Factors Handbook (available at the time of the assessment). The alternative
ingestion rates are lower than those used in the BHHRA, which are based on creel
surveys. Using the ingestion rates provided in BHHRA Appendix C, the total alternate
RME cancer risk is 7.5x107 (or 7.5 in 100,000). This RME cancer risk is within the 10
to 10 acceptable risk range established in the NCP. The non-cancer HI for the alternate
RME young child (1 to 6 years) is 5.3. The HI for the adolescent (7 to 13 years) is 5.1,
and for the adult (13 years and older), the HI is 3.7. Exposure assumptions include fish
ingestion rates of 6 grams per day for the adult, 2 grams per day for the young child, and
4 per day grams for the adolescent with an assumed total exposure period of 30 years
based on the 90" percentile residence time. The alternate RME HIs exceed USEPA’s
goal of protection of a HI = 1. The primary constituent is PCBs Aroclor 1254.
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As reported in Appendix C of the BHHRA, for the CTE case, which reflects the average
alternate fish ingestion rates and 20 percent loss of PCBs from cooking, the total cancer
risk for the CTE individual is 1.2x107 (or 1.2 in 100,000). This CTE cancer risk is
within the 10 to 10™* acceptable risk range established in the NCP. The HI value for the
alternate CTE young child (1 to 6 years) is 0.9, for the adolescent (7 to 13 years) is 0.8,
and for the adult (13 years and older) is 0.6. Exposure assumptions for the CTE
individual include fish ingestion rates of 1.2 grams per day for the adult; 0.4 grams per
day for the young child; and 0.8 grams per day for the adolescent with an assumed total
exposure period of 30 years based on the 90" percentile residence time. A 20 percent
loss of PCBs due to cooking is also assumed. The non-cancer health hazards are less
than USEPA’s goal of protection of a HI = 1.

In summary, the results of the BHHRA indicate that exposures to COPCs in the sediment
and surface water for both the outlet channels and Koppers Pond do not pose a significant
health concern. Under the USEPA-requested default conditions, and highly conservative
exposure assumptions, the potential risks from fish consumption exceed the target range
of acceptable risks. The use of alternate assumptions based on Site-specific conditions

results in potential risks that are within the acceptable risk range.

6.2 SUPPLEMENTAL BASELINE ECOLOGICAL RISK ASSESSMENT

The objective of the SBERA is to assess potential risks to ecological receptors from
exposure to constituents present in environmental media at Koppers Pond. The results of
the SBERA are used to evaluate whether potential Site-related risks are acceptable or

whether remedial actions are needed to address identified unacceptable risks.

The Koppers Pond sBERA relies on the analytical results from the 2008 Operable Unit 4
investigations and the supplemental field investigation performed in 2010. This
combined data set includes samples of surface water, sediment, aquatic and semi-aquatic
vegetation, mud flat soils, and forage fish from Koppers Pond, its outlet channels, and a
nearby Reference Pond. Empirical data for aquatic or terrestrial invertebrates are not
available, so the constituent concentrations in these media have been estimated based on

literature uptake factors from sediments or soils. COPECs selected for evaluation in the
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sBERA differ by media. No COPECS were retained for the surface water. The sediment
COPEC:s included several SVOCs (e.g., PAHs), PCBs, and several metals. The only
COPEC:s retained for biota samples were PCBs.

The sBERA represents the final three steps of the eight-step process under ERAGS. It
builds on two documents — the SLERA (AMEC, 2009a), which provided ERAGS Steps 1
and 2, and the ERAGS Steps 3 through 5 Report (Integral, 2010a), which presented the
exposure scenarios, receptors, and exposure assumptions to be used in this analysis. An
initial list of COPECs was identified in the SLERA using conservative screening
benchmarks. A refined COPEC list, which was carried through to the SBERA, was
developed in the ERAGS Steps 3 through 5 Report using refined screening benchmarks.
All of the COPEC screening was based on the maximum observed chemical
concentrations in the different media. In addition, the results from two interim technical
memoranda (Technical Memorandum No. 1: 2009 Field Sampling Program to Support
the Ecological Risk Assessment of Koppers Pond [AMEC, 2009b] and Technical
Memorandum No. 2: 2009 Field Sampling Results, Koppers Pond Ecological Risk
Assessment [Integral, 2010b]) have been incorporated into the SBERA.

The following assessment endpoints and receptors are evaluated in the SBERA:

e Benthic Invertebrates: An assessment of the potential effects on
benthic macroinvertebrates as a potential prey base for higher trophic
level species resulting from exposure to constituents in sediment and
surface water. This includes an evaluation of factors that control
bioavailability and toxicity (e.g., AVS and SEM ratios), the benthic
community structure, and benthic toxicity at several locations in
Koppers Pond, and comparisons to similar analyses for the Reference
Pond.

e Amphibians and Reptiles: An assessment of the potential effects on
amphibians and reptiles from exposure to PCBs in sediment. This
evaluation focuses on comparison of Koppers Pond PCB sediment
concentrations with sediment concentrations evaluated in literature
studies that considered potential population effects for these receptors.

e Forage Fish: An assessment of the potential effects of exposures to
fish to PCBs in sediment. This evaluation focuses on comparison of
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forage fish PCB concentrations to studies from the literature that have
evaluated potential effects to these receptors based on whole body
tissue residues of PCBs.

Herbivorous Birds: An assessment of the potential effects on mid-to-
upper trophic level herbivorous bird populations resulting from
consumption of forage exposed to constituents in surface sediment
and/or surface water. The mallard duck has been selected as the
representative receptor for this group.

Piscivorous Birds: An assessment of the potential effects on mid-to-
upper trophic level piscivorous bird populations resulting from
consumption of prey (e.g., fish) and forage exposed to constituents in
surface sediment and/or surface water. The Great Blue Heron has
been used to represent this group.

Herbivorous Mammals: An assessment of the potential effects on
mid-to-upper trophic level herbivorous mammal populations as a result
of consumption of forage (e.9., vegetation) exposed to constituents in
surface sediment and/or surface water. The muskrat has been used as
the representative receptor for this group.

Piscivorous Mammals: An assessment of the potential effects on mid-
to-upper trophic level piscivorous mammal populations resulting from
consumption of prey and forage exposed to constituents in surface
sediment and/or surface water. The mink is the receptor used to
evaluate this group.

Omnivorous Mammals: An assessment of the potential effects on
mid-to-upper trophic level omnivorous mammal populations resulting
from consumption of prey and forage exposed to constituents in
surface sediment and/or surface water. The raccoon has been selected
as the representative receptor for this group.

Between the 2008 and 2010 field investigations, the water elevation of Koppers Pond

increased due the presence of a beaver dam in the West Outlet. The Mud Flat Area

located between the outlet tributaries was dry in 2008 but submerged in 2010.

Consequently, the potential ecological risks from Koppers Pond and its outlets have been

evaluated both under AWL and HWL scenarios, believed to represent conditions

observed in 2008 and 2010, respectively.
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For all of the receptors except the benthic invertebrates, amphibians and reptiles, the HQ
approach (i.e., ratio of average concentration to benchmark) has been used to assess the
potential risks. For the benthic invertebrates, amphibians and reptiles, the approach taken
is discussed below. HI, which represent the sums of HQs, are presented in Table 50. The

results for each receptor are summarized as follows:

e Aguatic Receptor (Benthic Invertebrates): The risk characterization
for the benthic invertebrates is based on four endpoints. These
included: (1) comparison of observed sediment concentrations to
benchmarks, (2) assessment of divalent metal bioavailability, (3)
benthic community assessment, and (4) sediment toxicity testing.

The simple analytical and benchmark screenings show that the metals
in Koppers Pond exceed their relevant benchmarks. In addition, the
Method II AVS/SEM/TOC evaluation shows that there is the potential
for increased bioavailability in two of the samples (SD08-03 and
SD08-4). However, the Hyalella and chironomid toxicity studies show
no significant toxicity in either of these samples, relative to the
Reference Pond sample. Therefore, despite the potential for increased
bioavailability of some metals in this sample, no manifestation of
toxicity is observed. Potential toxicity was observed in the chironomid
bioassay at SD-01. However, none of the measured endpoints
correlates with any of the COPEC sediment concentrations. In
addition, there are no significant differences in the benthic communities
at the evaluated locations (chironomids were the predominant
invertebrate at both Koppers Pond and the Reference Pond) or in
relation to sediment COPEC concentrations.

Media concentrations are far lower in the Outlet Tributary sediment
samples relative to Koppers Pond. Neither benthic community analysis
nor benthic toxicity testing has been performed on these sediment
samples. However, it is anticipated that the results from Koppers Pond,
which show that there is no apparent correlation between the media
concentrations and toxicity or benthic community metrics, are also
relevant to the outlet area.

e Aquatic Receptor (Amphibians and Reptiles): The risk
characterization for the amphibian and reptiles focuses on PCBs
(because they are the only biota COPEC) and is based on a comparison
to studies that evaluate the potential linkage(s) between sediment PCB
concentrations and amphibian population effects. There is no
conclusive linkage between sediment PCB concentrations and
amphibian population effects. The sediment and mud flat PCB
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concentrations are well below those concentrations reported in the
literature that are alleged to elicit toxicity to this receptor group. Based
on this result, and in conjunction with the lack of a correlation between
benthic toxicity (generally regarded as a more sensitive receptor than
amphibians) and PCB levels in sediments, it is concluded that the
amphibians and reptiles do not have a significant risk from PCBs
present in the sediments at Koppers Pond and the Outlet/Mud Flat
Area.

Aquatic Receptor (Forage Fish): The risk characterization for the fish
is based on a comparison of whole body fish tissue PCB concentrations
to tissue benchmarks. PCBs were detected in the forage fish collected
from Koppers Pond in 2008, and the forage fish collected from the
West Outlet in 2010, but none of the individual forage fish PCB results
exceeds the whole-body tissue-based toxicity reference value (TRV) for
PCBs. Therefore, it is unlikely that there is a significant risk to fish
populations at or near the Site due to their PCB body burdens.

Herbivorous Bird (Mallard Duck): The assessment of exposures to
COPEC:s is based on the ingestion of sediments or mud flat soils,
terrestrial invertebrates, and vegetation. The evaluated exposure areas
include Koppers Pond and the Outlet/Mud Flat Area, and the Reference
Pond. The HI values are below one for all of the evaluated areas under
the AWL and HWL scenarios. Based on these results, this receptor is
unlikely to be at a significant risk based on exposure to the
environmental media, prey, or forage items at Koppers Pond or the
Outlet/Mud Flat Area.

Piscivorous Birds (Great Blue Heron): The assessment of exposures
to COPEC:s is based on the ingestion of sediments, aquatic
invertebrates, and fish. The latter is the predominant dietary
component. The evaluated exposure areas include Koppers Pond and
the Outlet/Mud Flat Area, under the AWL and HWL scenarios, and the
Reference Pond. The HI values for Koppers Pond under the AWL and
HWL scenarios are greater than one, but none of the individual
COPECs has HQ values that exceed one. When iron is excluded from
the HI calculation, the HI value does not exceed one. This receptor is
unlikely to have a potential risk based on exposure to the environmental
media, prey, or forage items at Koppers Pond or the Outlet/Mud Flat
Area.

Herbivorous Mammals (Muskrat): The assessment of exposures to
COPEC:s is based on the ingestion of sediments, aquatic invertebrates,
and plants. The muskrat has the smallest home range of the evaluated
receptors and the largest calculated risks. The evaluated exposure areas
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include Koppers Pond and the Outlet/Mud Flat Area, under the AWL
and HWL scenarios, and the Reference Pond. The HI values exceed
one for all evaluated areas, including the Reference Pond. Iron and
cadmium contribute the greatest amount to the calculated HI values.
When iron is excluded from the HI calculations, the HI value is reduced
but still exceeds one for Koppers Pond and the Outlet/Mud Flat Areas
under both the AWL and HWL scenarios. The sediment and biota iron
concentrations in Koppers Pond and the Reference Pond are similar,
suggesting that they are representative of regional levels and unrelated
to any history of releases to the Site. Based on these results, this
receptor has a potential risk as a result of exposure to the cadmium
levels in the environmental media, prey, or forage items at Koppers
Pond and the Outlet/Mud Flat Area.

e Piscivorous Mammals (Mink): The assessment of exposures to
COPEC:s is based on the ingestion of sediments, aquatic invertebrates,
vegetation, and fish. The latter is the predominant dietary component.
The evaluated exposure areas include Koppers Pond the Outlet/Mud
Flat Area, and the Reference Pond. The HI values are less than one for
all of the evaluated areas under the AWL and HWL scenarios. Based
on these results, this receptor is unlikely to be at a significant risk as a
result of exposure to the environmental media, prey or forage items at
Koppers Pond or the Outlet/Mud Flat Area.

e Omnivorous Mammals (Raccoon): The assessment of exposures to
COPEC:s is based on the ingestion of sediments or mud flat soils,
terrestrial invertebrates, and vegetation. The evaluated exposure areas
include Koppers Pond, the Outlet/Mud Flat Area, and the Reference
Pond. The HI values are less than one for all of the evaluated areas
under the AWL and HWL scenarios. Based on these results, this
receptor is unlikely to be at a significant risk as a result of exposure to
the environmental media, prey or forage items at Koppers Pond or the
Outlet/Mud Flat Area.

The exposure assumptions and uptake factors used to estimate aquatic invertebrate
COPEC concentrations, and the TRVs used to assess the potential ecological risks,
include some degree of uncertainty. When all of the uncertainty is combined, it is likely

that actual risks are overestimated.

In summary, the results of the SBERA indicate that exposures to COPECs in the
environmental media of Koppers Pond, its outlet channels, and the Reference Pond do

not pose a significant ecological concern for any of the evaluated receptors, except for
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cadmium in the muskrat. The muskrat risks may be not be accurate because the risks
include exposure resulting from consumption of aquatic invertebrates, and the
concentrations in these invertebrates have been modeled as there are no empirical data

regarding concentrations in invertebrates to support this exposure pathway.
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7.0 SUMMARY AND CONCLUSIONS

The objective of the RI was to characterize environmental media at Koppers Pond
sufficiently to allow for the evaluation of the need for remedial action and, if remedial
action is deemed necessary, for the development and evaluation of remedial alternatives
in the FS. Several pertinent studies related to the Site had previously been completed,
and as a result, the scope of the RI was tailored to meet the specific circumstances for
Koppers Pond. Data-gathering activities for the Koppers Pond RI were principally aimed

at collecting current information regarding surface water, sediment, and fish tissue.

7.1 SUMMARY OF FINDINGS

The following sections succinctly summarize the data collected during the RI regarding
the likely sources of COPCs, transport mechanisms, exposure pathways, and potential
receptors. This summary addresses the physical setting, institutional elements, and
chemical and biological characterization data. The conclusions of the baseline risk

assessments are presented in Section 7.2.

7.1.1 Physical Setting

Hydrology
e Koppers Pond is a shallow, flow-through pond with typical water

depths of approximately 2 to 4 feet and an open water area that,
depending on the pond stage, covers approximately 9 to 12 acres.

e Koppers Pond is situated in a previously low-lying, wet area that
apparently began to fill with water with the onset of discharges from
the former Westinghouse Horseheads plant, which began operating in
1952. Portions of the pond area may have been excavated as a sand
and gravel borrow pit.

e The Industrial Drainageway begins approximately 2,300 feet to the
north-northwest of Koppers Pond at the outlet of the “Chemung Street
Outfall” and discharges to Koppers Pond (Figure 2). This
drainageway conveys surface water runoff from a 1,350-acre
watershed comprised primarily of commercial and industrial properties
as well as discharges from the former Westinghouse Horseheads plant
site.
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Sediments

The current base flow of the Industrial Drainageway (approximately
70 percent of the total flow on an annual average basis) is comprised
of the discharge from the groundwater recovery and treatment system
installed and operated as part of Operable Unit 2 at the Kentucky
Avenue Wellfield Site. It is not known how much longer this
groundwater recovery system will be required. The hydraulics of the
pond will be significantly altered once this treatment system discharge
is terminated.

Two outlet streams flow from the southern end of Koppers Pond and
merge about 500 feet downstream to a single outlet channel that flows
past the Hardinge plant site and into Halderman Hollow Creek. From
there, the creek flows through mixed industrial, commercial, and
residential areas and discharges into Newtown Creek approximately
1.5 miles south of Koppers Pond.

Due to a low-permeability, hard clay layer beneath the sediments
throughout much of the pond (which would be expected from its
origins as a low-lying swampy area), the surface water pond does not
significantly interact with groundwater.

The pond bottom is comprised of soft, mucky (silty) sediments that
range in thickness from 0 to 38 inches. Grain-size determination of
three samples showed the silt and clay content of the sediment ranging
from 85 to 97 percent.

The total volume of sediments was determined to be approximately
21,400 cy; the solids content of the sediments ranged from 25 to 59
percent for the shallow (0- to 6-inch) sediment and from 34 to 67
percent for deeper sediments.

7.1.2 Institutional Elements

Land Ownership

Land Use
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Koppers Pond is situated on property owned by EWB, Hardinge, and
the Village of Horseheads.

The pond is situated in an area zoned for industrial use and currently
surrounded by vacant and active industrial and governmental
properties. To the north and northeast is the Old Horseheads Landfill,
to the south is the Kentucky Avenue Well site, to the southeast is the
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Hardinge facility, to the east is Fennell Spring Company, and to the
west is a Norfolk Southern railroad right-of-way with active tracks.

Access to Koppers Pond is impeded by the railroad tracks and by the
adjacent industrial and governmental properties that are partially
fenced. Nevertheless, the presence of litter and off-road vehicle tracks
suggest that periodic trespassing occurs in the area. Individuals have
been observed bank fishing in Koppers Pond.

No recreational or other use of the pond is authorized by any of the
property owners. “No Trespassing” signs are posted at the Hardinge
property, and the Village and Town of Horseheads have periodically
undertaken more aggressive efforts to discourage trespassing. Such
measures include posting “No Trespassing” signs and increased police
patrols.

7.1.3 Chemical and Biological Characterization

Sources of COPCs
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Historical sources of metals to the pond include industrial discharges
from the former Westinghouse Horseheads plant site, as well as from
urban and industrial runoff. Ongoing sources include runoff and, to
some extent, industrial discharges, although these discharges have been
reduced with many of the past operations no longer discharging to the
Drainageway.

The previously observed “floc” in the Industrial Drainageway, which
was indentified as a potential source of metals in Koppers Pond, is no
longer present and suspected accumulations of such floc in the
aboveground piping leading to the Chemung Street Outfall was not
observed.

The source of the PCBs found in Koppers Pond sediment has not been
determined. Fluid-filled electrical equipment was not manufactured at
the former Westinghouse plant site, and sampling conducted as part of
the Operable Unit 3 RI did not find high PCB concentrations in plant
site soils. An investigation by the Group identified a past PCB release
to soil at the nearby former A&P/Southern Tier Crossing site and PCB
transformer handling at the NYSEG Elmira Service Center. The extent
to which the PCBs at these facilities were transported to the Industrial
Drainageway and Koppers Pond is not known.
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COPCs in Surface Water

Although historical data had indicated elevated concentrations of

certain COPCs, surface water in Koppers Pond and its outlet channel is

not degraded and meets ambient water quality criteria. Exposure to
COPC:s in surface water does not comprise a significant source of
exposure in either the human health or ecological risk assessment.

COPCs in Sediment
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Metals, PCBs, and PAHs have been detected in pond sediments at
concentrations above screening levels for both human health and
ecological risk assessment. Metals of potential concerns include
arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc.
VOC:s are not present in elevated concentrations in Koppers Pond
sediment.

Elevated concentrations of the various COPCs occur throughout the
pond, although concentrations generally tend to be higher in the
western leg of the pond as compared to the eastern leg.

Vertical profiling sampling did not reveal consistent patterns of
concentrations with the depth interval of the sediment. PAH
concentrations tend to be higher in the shallow (0- to 6-inch)
sediments, whereas PCB concentrations tend to be higher in deeper
sediments. Metals concentrations are highly variable with depth with
varying patterns depending on the specific metal and the location
within the pond.

Metals and PAH concentrations in the 2008 and 2010 surface sediment

data collected for Operable Unit 4 are generally similar to the metals
and PAH concentrations observed in prior (1995/1998) sampling.

Average PCB concentrations in surface sediment appear to have
decreased somewhat between the 1995/1998 data and the 2008 data,
and the 2010 PCB data suggest a continuing decreasing concentration
trend.

Metals, PCB, and PAH concentrations were shown to be generally
lower in the outlet channel than in the pond sediment samples. Based
on both the physical composition of the channel bottom (i.e., hard
clay, not the soft alluvial sediments found upstream) and the chemical
data, Sample Location SD10-19 delineates the downstream extent of
impacted sediments in the outlet channel.

Metals, PCB, and PAH concentrations were lower in samples taken in
the periodically inundated mud flat areas than in the pond sediments.
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Biota
e Metals and PCBs have been detected in fish tissue. Because of PCB
levels in fish found in 1988 sampling, the NYSDOH issued a fish
advisory for Koppers Pond. The NYSDOH advisory, which is still in
effect, is for carp with a recommendation to eat no more than one meal
per month and for infants, children under the age of 15, and women of
childbearing age to eat no fish from Koppers Pond.

e Metals concentrations in fish samples collected in 2003 and 2008 show
variable patterns with no overall trends in concentrations.

e On a lipid-normalized basis, PCB concentrations in fish samples
collected in 2003 and 2008 showed decreasing concentrations in the
bottom-feeding species, but increases in pelagic species. These
increases may be the result of very low lipids concentrations measured
in the 2008 samples.

7.2 CONCLUSIONS OF BASELINE RISK ASSESSMENTS

The results of the BHHRA indicate that exposures to COPCs in the sediment and surface
water for both the outlet channels and Koppers Pond do not pose a significant health
concern based on direct contact. Under the USEPA-requested default conditions to
assess fish consumption from the Pond, and conservative exposure assumptions, the
potential risks from fish consumption exceed the target range of acceptable cancer risk of
10 to 10™* and exhibit an HI greater than 1.0. An alternative risk assessment

(Appendix C to the BHHRA), based on Site-specific sustainable yields of fish from
Koppers Pond, found reductions in the RME individual’s cancer risks and non-cancer
hazards; however, the non-cancer hazards remained above USEPA’s goal of protection of
a HI of 1. The cancer risks and non-cancer hazards to the CTE individual are below the
NCP range of 10 to 10, and the HI values for all receptors are less than the goal of
protection of an HI = 1 (Appendix C to the BHHRA).

The results of the SBERA indicate that exposures to COPECs in the environmental media
of Koppers Pond, its outlet channels, and the Reference Pond do not pose a significant
ecological concern for any of the evaluated receptors, except for cadmium in the muskrat.

The muskrat risks may be not be accurate because the risks include exposure resulting
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from consumption of aquatic invertebrates. Concentrations in these invertebrates have
been modeled in the SBERA, as there are no empirical data regarding concentrations in

invertebrates that would support this exposure pathway.
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TABLE 1
DETAILS OF MONITORING WELLS AND STAFF GAUGE
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

: : . Top of Riser Elevation
Location ID Northing Easting (@)
(feet MISL)
CW-9S 782631.31 433694.19 893.13
CW-9D 782615.65 433682.48 893.42
CW-10S 783055.52 434053.22 892.43
Cw-10D 783070.57 434064.88 893.74
MW-112S 783843.22 434079.30 896.79
Staff Gage 782876.82 433008.57 890.11

Note :

@ Reference point for water level monitoring.
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TABLE 2
INVENTORY OF SURFACE WATER AND SEDIMENT SAMPLING
LOCATIONS, MAY 2008
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

Sample

Location ID®@ Location Description

08-01 to 08-09 Western portion of Koppers Pond
08-10 to 08-13 Eastern portion of Koppers Pond
08-14 to 08-17 Outlet channels from Koppers Pond

08-20 At the outlet of a culvert under the railroad tracks west of
Koppers Pond

08-21 Chemung Street Outfall

08-22 Former Westinghouse Plant — Barrier Well discharge

08-23 Former Westinghouse Plant — Cutler-Hammer discharge

08-24 Junction Chamber #4 in underground discharge line

08-25 Junction Chamber #3 — discarded — does not flow to
Chemung Street Outfall

08-26 Junction Chamber #2 — discarded — does not flow to
Chemung Street Outfall

08-27 Junction Chamber #1 in underground discharge line
(upstream of former Westinghouse Plant)

08-28 Outlet of stormwater retention pond west of former
Westinghouse Plant

08-29 Inlet of stormwater retention pond west of former
Westinghouse Plant

08-30 Mud flat immediately south of Koppers Pond

08-40 Mud flat immediately west of Koppers Pond

08-41 Drainage channel from Chemung County Department of

Public Works facility

@ Sampling locations are shown on Figures 6 and 7. In those figures, the
““08-** prefix is omitted.
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TABLE 3
SUMMARY OF KEY MORPHOMETRICS AND CONDITIONS OF FISH COLLECTED FROM KOPPERS POND, MAY 2008
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

Sample . Std Length Weight .

IDp Species Group (mm)(g) (g)g’) Condition
CC08-01 Carp - Cyprinus carpio Gamefish 560 2,569 Healthy, no physical anomalies
CC08-02 Carp - Cyprinus carpio Gamefish 517 1,909 Healthy, no physical anomalies
CC08-03 Carp - Cyprinus carpio Gamefish 573 2,816 Healthy, no physical anomalies
CC08-04 Carp - Cyprinus carpio Gamefish 621 3,818 Healthy, no physical anomalies
CC08-05 Carp - Cyprinus carpio Gamefish 553 2,188 Healthy, no physical anomalies
WS08-01 White sucker - Catostomus commersoni Gamefish 407 612 Healthy, no physical anomalies
WS08-02 White sucker - Catostomus commersoni Gamefish 390 666 Healthy, no physical anomalies
WS08-03 White sucker - Catostomus commersoni Gamefish 342 373 Healthy, no physical anomalies
WS08-04 White sucker - Catostomus commersoni Gamefish 383 523 Healthy, no physical anomalies
WS08-05 White sucker - Catostomus commersoni Gamefish 412 633 Healthy, no physical anomalies
LB08-01 Largemouth bass - Micropterus salmoides Gamefish 407 843 Healthy, no physical anomalies
LB08-02 Largemouth bass - Micropterus salmoides Gamefish 377 783 Healthy, no physical anomalies
LB08-03 Largemouth bass - Micropterus salmoides Gamefish 395 812 Healthy, no physical anomalies
LB08-04 Largemouth bass - Micropterus salmoides Gamefish 382 759 Healthy, no physical anomalies
LB08-05 Largemouth bass - Micropterus salmoides Gamefish 380 717 Healthy, no physical anomalies
LB08-06 Largemouth bass - Micropterus salmoides Gamefish 381 651 Healthy, no physical anomalies
BC08-01 Black crappie - Pomoxis nigromaculatus Gamefish 292 285 Healthy, no physical anomalies
BC08-02 Black crappie - Pomoxis nigromaculatus Gamefish 268 188 Healthy, no physical anomalies
BC08-03 Black crappie - Pomoxis nigromaculatus Gamefish 218 110 Healthy, no physical anomalies
BC08-04 Black crappie - Pomoxis nigromaculatus Gamefish 275 213 Healthy, no physical anomalies
FF08-01 Bluegill - Lepomis macrochirus Forage Fish 167 90 Healthy, no physical anomalies
FF08-02 Bluegill - Lepomis macrochirus Forage Fish 148 65 Healthy, no physical anomalies
FF08-03 Bluegill - Lepomis macrochirus Forage Fish 183 115 Healthy, no physical anomalies

Bluegill - Lepomis macrochirus Forage Fish 93 14 Healthy, no physical anomalies

FF08-04® Bluegill - Lepomis macrochirus Forage Fish 63 3.8 Healthy, no physical anomalies
Bluegill - Lepomis macrochirus Forage Fish 102 20 Healthy, no physical anomalies

Bluegill - Lepomis macrochirus Forage Fish 106 21.8 Healthy, no physical anomalies

Pumpkinseed - Lepomis gibbosus Forage Fish 101 20.2 Healthy, no physical anomalies

FF08-05® Pumpkinseed - Lepomis gibbosus Forage Fish 106 22.3 Healthy, no physical anomalies
Pumpkinseed - Lepomis gibbosus Forage Fish 71 6.3 Healthy, no physical anomalies

Pumpkinseed - Lepomis gibbosus Forage Fish 68 5.7 Healthy, no physical anomalies

FF08-06 Pumpkinseed - Lepomis gibbosus Forage Fish 157 83.7 Healthy, no physical anomalies

Notes :

@ Forage fish samples FF08-04 and FF08-05 are each composites of four individual fish in order to obtain the mass required for chemical analyses. The remaining
forage fish samples yielded sufficient tissue mass with a single fish.

® Units: mm = millimiters; g = grams
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TABLE 4

FIELD DATA
SURFACE WATER QUALITY MEASUREMENTS IN KOPPERS POND

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

Measurement Sample 1.D.@: b SW08-02 | SW08-04 | SW08-05 | SW08-08 | SW08-10 | SW08-13
Sample Date;| O 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08
pH S.u. 7.99 8.13 7.84 8.10 8.01 7.91
ORP mV 70.1 69.4 69.7 66.3 53.7 17.9
Dissolved Oxygen mg/L 10.49 10.54 9.17 10.75 10.33 8.73
Specific Conductance pumho/cm 680 665 690 652 652 658
Temperature °C 15.29 14.58 16.03 14.30 14.21 13.34
Measurement Sample 1.D.?: Units® SP09-005 | SP09-006 | SP09-007 | SP09-009 [ SP09-010 | SP09-011 | SP09-012 | SP09-013 [ SP09-008
Sample Date: 9/16/09 9/16/09 9/16/09 9/16/09 9/16/09 9/16/09 9/16/09 9/16/09 9/16/09
pH s.u. 8.10 8.41 8.19 8.05 8.14 8.33 8.33 8.46 8.20
ORP mV 239 256 241 203 212 222 226 237 214
Dissolved Oxygen mg/L 17.21 - 3.2 11.46 16.6 16.89 15.39 175 12.54
Specific Conductance pmho/cm 920 900 1,510 950 900 880 900 630 1,040
Temperature °C 17.91 18.06 15.2 16.46 18.87 19.55 19.37 19.93 15.04
Turbidity NTU 160 52.2 631 158 26.3 5.7 18.6 4.9 134
Salinity % 0.04 0.04 0.08 0.04 0.04 0.04 0.04 0.03 0.05
TDS mg/L 587 581 1,090 606 579 566 575 401 670
Notes :

@ For sampling locations see Figure 8.
®) Abbreviations are as follows:
s.u. = standard units.
mV = millivolts.
mg/L = milligrams per liter.
pmho/cm = microohms per centimeter.
NTU = Nephelometric turbidity units
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TABLE 5
FIELD DATA
SURFACE WATER QUALITY MEASUREMENTS IN KOPPERS POND OUTLET CHANNELS

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

@ For sampling locations see Figure 8.

®) Abbreviations are as follows:
s.u. = standard units.
mV = millivolts.
mg/L = milligrams per liter.

pumho/cm = microohms per centimeter.
NTU = Nephelometric turbidity units.

502/T18-pond_outletchannel_water-rev/Other (2)

Measurement Sample 1.D.©: ) SW08-14 | SW08-15 | SW08-16 | SW08-17
Sample Date:| ' 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08
pH S.u. 7.91 8.14 7.99 7.76
ORP mV 157 152 120 114
Dissolved Oxygen mg/L NA NA NA NA
Specific Conductance pmho/cm 970 949 961 971
Temperature °C 15.8 15.7 14.9 14.9
Measurement Sample 1.D.®: ) SP09-001 | SP09-002 | SP09-003 | SP09-004 | SP09-014
Sample Date:| UM 9/16/09 | 9/16/09 | 9/16/09 | 9/16/09 | 9/16/09
pH S.u. 5.90 7.00 7.27 7.56 8.46
ORP mV 363 313 301 233 229
Dissolved Oxygen mg/L 12.57 8.26 15.73 5.26 12.1
Specific Conductance pmho/cm 1,020 1,070 980 1,380 960
Temperature °C 18.58 16.85 17.28 15.04 18.82
Turbidity NTU 9.5 104 - 283 144
Salinity % 0.05 0.05 0.04 0.08 0.04
TDS mg/L 650 640 620 1,070 610
Notes :




TABLE 6

SUMMARY OF 2010 DATA COLLECTION
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

NUMBER OF
MEDIUM SAMPLES DESCRIPTION LOCATION
KOPPERS POND
Fish 1 Forage fish composite Western outlet channel
Composite sample of floating
1 aquatic plants (duckweed) Throughout Koppers Pond
. Grass or similar leafy material Bordering Koppers Pond near SD08-07
Plant Material
from shrubs or small trees East Outlet Channel near SD08-15
1 ]Ii’lant (cattail) root or rhlzomes Perimeter of Koppers Pond near SD08-01
rom emergent vegetation
Sediment/Surface Soil 3 Sediments from mudflats, 0 to 6- | Between the outlet channels in area near SD08-
inch depth 30
Sediment 6 Pond sediments, 0- to 6-inch SD08-01 (plus duplicate), SD08-03, SD08-04,
depth SD08-06, and SD08-08
REFERENCE POND
. Forage fish composites
Fish — -
Individual game fish
1 Composite sample of floating
aquatic plants (duckweed)
Plant Material 1 Grass or similar leafy material
from shrubs or small trees
1 Plant (cattail) root or rhizomes
from emergent vegetation
Sediment 1 Composite pond sediments, 0- to
6-inch depth
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ANALYTICAL DATA SUMMARY - VOLATILE ORGANIC COMPOUNDS

TABLE 7

SURFACE WATER IN KOPPERS POND AND OUTLET CHANNELS
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

c . (@b) NYSDEC Class C SW08-02 | Sw08-04 | SW08-05 [ SW08-08 | SW08-10 [ SW08-13 | SW08-14 [ SW08-15 | SW08-16 [ SW08-17
onstituent Surface Water Standard® 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08

Acetone - 5 y@ 5U 5U 5U 5U 5U 5U 5U 5U 5U
Benzene 10 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Bromodichloromethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Bromoform -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Bromomethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
2-Butanone -- 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
Carbon disulfide -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Carbon tetrachloride -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Chlorobenzene 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Dibromochloromethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Chloroethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Chloroform -- 0.083 J© 1U 1U 1U 1U 1U | 0.069J 1U 1U 1U
Chloromethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Cyclohexane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dibromo-3-chloropropane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dibromoethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dichlorobenzene 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,3-Dichlorobenzene 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,4-Dichlorobenzene 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Dichlorodifluoromethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1-Dichloroethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dichloroethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
cis-1,2-Dichloroethene -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
trans-1,2-Dichloroethene -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1-Dichloroethene -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dichloropropane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
cis-1,3-Dichloropropene -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
trans-1,3-Dichloropropene -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
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ANALYTICAL DATA SUMMARY - VOLATILE ORGANIC COMPOUNDS

TABLE 7

SURFACE WATER IN KOPPERS POND AND OUTLET CHANNELS
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

C . (@b) NYSDEC Class C SW08-02 | Sw08-04 | SW08-05 [ SW08-08 | SW08-10 [ SW08-13 | SW08-14 [ SW08-15 | SW08-16 [ SW08-17
onstituent Surface Water Standard® 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08
Ethylbenzene -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
2-Hexanone -- 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
Isopropylbenzene -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Methyl acetate -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Methylcyclohexane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Methylene chloride 200 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
4-Methyl-2-pentanone -- 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
Methyl tert-butyl ether -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Styrene -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1,2,2-Tetrachloroethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Tetrachloroethene -- 1U 1U 1U 1U 1U 1U 1U 1U 0.22J 1U
Toluene 6000 0.28 J 1U 1U 1U 1U 1U 0.21J 1U 1U 1U
1,2,4-Trichlorobenzene 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1,1-Trichloroethane - 0.36 J 1U 1U 1U 1U 1U 0.29 J 1U 1U 1U
1,1,2-Trichloroethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Trichloroethene 40 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Trichlorofluoromethane -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1,2-Trichloro-1,2,2-trifluoroethane - 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Vinyl chloride -- 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Xylenes (total) -- 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U

Notes :

All concentrations reported in units of micrograms per liter (ug/L).

® Data provided by analytical laboratory report for SDG C8E140218.

© New York Code, Rules and Regulation (NYCRR) Title 6, Part 703: Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (August 1999).

"--" indicates that a corresponding water quality standard does not exist.

Data Legend :

U - analyte not detected at concentration listed.
J - associated result is quantitatively uncertain.

e)

For clarity, all detections are shown in bold-face type.
For sampling locations see Figure 8.
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TABLE 8

ANALYTICAL DATA SUMMARY - SEMIVOLATILE ORGANIC COMPOUNDS

SURFACE WATER IN KOPPERS POND AND OUTLET CHANNELS

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

HORSEHEADS, NEW YORK

Constituent® NYSDEC Class C SW08-02 | SW08-04 | SW08-05 | SwW08-08 | SW08-10 | SW08-13 | SW08-14 | SW08-15 | SW08-16 | SW08-17
Surface Water Standard®© | 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08

Acenaphthene - 0.19 y9 019U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.16 J 0.19 U 0.19 U
Acenaphthylene -- 019 U 0.19 U 019 U 0.19 U 0.19 U 0.19 U 019 U 0.19 U 019 U 0.19 U
Acetophenone -- 0.94 U 0.95 U 0.95 U 0.95 U 097 U 0.96 U 0.95 U 0.95 U 0.95 U 0.95 U
Anthracene -- 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U
Atrazine -- 0.94 U 0.95 U 0.95 U 0.95 U 0.97 U 0.96 U 0.95 U 0.95 U 0.95 U 0.95 U
Benzaldehyde - 094 UJ| 0.057 J 0.95 UJ 0.95 UJ 0.97 UJ 096 UJ| 0.95 UJ 0.13J 0.95 UJ 0.95 UJ
Benzo(a)anthracene - 019U 019U 019U 019U 019U 019U 019U | 0.051J 019U 019U
Benzo(b)fluoranthene - 0.25© 019U 019U 019U 019U 019U 019U 0.27 019U 019U
Benzo(k)fluoranthene -- 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U
Benzo(ghi)perylene -- 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19UJ| 0.19UJ 0.19 UJ 0.19 UJ 0.19 UJ
Benzo(a)pyrene - 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U
1,1'-Biphenyl - 0.94 U 0.95 U 0.95 U 0.95 U 097 U 0.96 U 0.95 U 0.95 U 0.95 U 0.95 U
bis(2-Chloroethoxy)methane -- 0.94 U 0.95 U 0.95 U 0.95 U 097 U 0.96 U 0.95 U 0.95 U 0.95 U 0.95 U
bis(2-Chloroethyl) ether -- 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U
bis(2-Ethylhexyl) phthalate 0.6 0.94 U 0.95 U 0.95 U 0.95 U 097 U 0.96 U 1.2 U 12U 0.95 U 0.95 U
4-Bromophenyl phenyl ether -- 0.94 U 0.95 U 0.95 U 0.95 U 097 U 0.96 U 0.95 U 0.95 U 0.95 U 0.95 U
Butyl benzyl phthalate -- 0.94 U 0.95 U 0.95 U 0.95 U 0.97 U 0.96 U 15U 13U 0.95 U 0.95 U
Caprolactam -- 1.8 U 1.8 U 26U 16 U 1.7 U 17U 36U 34U 1.6 U 17U
Carbazole -- 019 U 0.19 U 0.19 U 0.19 U 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U
4-Chloroaniline -- 0.94 U 0.95 U 0.95 U 0.95 U 0.97 U 0.96 U 0.95 U 0.95 U 0.95 U 0.95 U
4-Chloro-3-methylphenol -- 0.94 U 0.95 U 0.95 U 0.95 U 0.97 U 0.96 U 0.95 U 0.95 U 0.95 U 0.95 U
2-Chloronaphthalene -- 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U 019 U 0.19 U
2-Chlorophenol -- 0.94 U 0.95 U 0.95 U 0.95 U 0.97 U 0.96 U 0.95 U 0.95 U 0.95 U 0.95 U
4-Chlorophenyl phenyl ether -- 0.94 U 0.95 U 0.95 U 0.95 U 0.97 U 0.96 U 0.95 U 0.95 U 0.95 U 0.95 U
Chrysene - 0.05J 019U 019U 019U 019U 019U 019U | 0.061J 019U 019U
Dibenz(a,h)anthracene -- 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19UJ| 0.19UJ 0.19 UJ 0.19 UJ 0.19 UJ
Dibenzofuran - 0.17 J 0.95 U 0.17 J 017 J 0.17 J 017 J 0.16 J 0.17J 0.16 J 0.17J
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TABLE 8

ANALYTICAL DATA SUMMARY - SEMIVOLATILE ORGANIC COMPOUNDS

SURFACE WATER IN KOPPERS POND AND OUTLET CHANNELS

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

HORSEHEADS, NEW YORK

Constituent®® NYSDEC Class C SW08-02 | SW08-04 | SW08-05 | SW08-08 | SW08-10 | SW08-13 [ SW08-14 [ SW08-15 [ SW08-16 | SW08-17
Surface Water Standard©| 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08

Di-n-butyl phthalate -- 0.34J 0.35J 041 0.32J 0.43J 0.39J 0.58 J 0.61J 0.37 J 0.95 U
3,3"-Dichlorobenzidine -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
2,4-Dichlorophenol 1 019U 019U 019U 019U 019U 019U 019U 019U 019U 019U
Diethyl phthalate -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
2,4-Dimethylphenol 5 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
Dimethyl phthalate -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
4,6-Dinitro-2-methylphenol -- 47U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U
2,4-Dinitrophenol 5 47U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U
2,4-Dinitrotoluene -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
2,6-Dinitrotoluene -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
Di-n-octyl phthalate -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
Fluoranthene -- 0.51 0.44 0.45 019U 019U 019U 0.45 0.51 0.43 019U
Fluorene -- 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.47 0.19 U 0.19 U
Hexachlorobenzene 0.00003 019U 019U 019U 019U 019U 019U 019U 019U 019U 019U
Hexachlorobutadiene 0.01 019U 019U 019U 019U 019U 019U 019U 019U 019U 019U
Hexachlorocyclopentadiene 0.45 0.94 UJ 0.95 UJ 0.95 UJ 0.95 UJ 0.97 UWJ 0.96 UJ 0.95 UJ 0.95 UJ 0.95 UJ 0.95 UJ
Hexachloroethane 0.6 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
Indeno(1,2,3-cd)pyrene -- 0.19 UWJ 0.19 UJ 0.19 UWJ 0.19 UJ 0.19 UWJ 0.19 UJ 0.19 UWJ 0.19 UJ 0.19 UJ 0.19 UJ
Isophorone -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
2-Methylnaphthalene -- 019U 019U 019U 019U 019U 019U 019U 019U 019U 019U
2-Methylphenol -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
4-Methylphenol -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
Naphthalene -- 019U 019U 019U 019U 019U 019U 019U 019U 019U 019U
2-Nitroaniline -- 47U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U
3-Nitroaniline -- 47U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U
4-Nitroaniline -- 47U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U
Nitrobenzene -- 019U 019U 019U 019U 019U 019U 019U 019U 019U 019U
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TABLE 8

ANALYTICAL DATA SUMMARY - SEMIVOLATILE ORGANIC COMPOUNDS

SURFACE WATER IN KOPPERS POND AND OUTLET CHANNELS

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

HORSEHEADS, NEW YORK

Constituent®® NYSDEC Class C SW08-02 | SW08-04 | SW08-05 | SW08-08 | SW08-10 | SW08-13 [ SW08-14 [ SW08-15 [ SW08-16 | SW08-17
Surface Water Standard®© | 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08
2-Nitrophenol -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
4-Nitrophenol -- 47U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U 48 U
N-Nitrosodiphenylamine -- 019U 019U 019U 019U 019U 019U 019U 019U 019U 019U
N-Nitrosodi-n-propylamine -- 019U 019U 019U 019U 019U 019U 019U 019U 019U 019U
2,2'-oxyhis(1-Chloropropane) -- 019U 019U 019U 019U 019U 019U 019U 019U 019U 019U
Pentachlorophenol e"(1.005pH-5.134) = ~18 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
Phenanthrene -- 0.26 0.17J 0.23 0.18 J 0.18J 019U 0.17J 0.23 0.18 J 0.2
Phenol 5 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 011 0.19 U 0.19 U 0.19 U 0.19 U
Pyrene -- 0.067 J 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.069 J 0.19 U 0.19 U
2,4,5-Trichlorophenol -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U
2,4,6-Trichlorophenol -- 094 U 095U 095U 095U 097 U 0.96 U 095U 095U 095U 095U

Notes :

@ All concentrations reported in units of micrograms per liter (ug/L).
® pata provided by analytical laboratory report for SDG C8E140218.
© New York Code, Rules and Regulation (NYCRR) Title 6, Part 703: Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (August 1999).

@ Data Legend :

U - analyte not detected at concentration listed.
J - associated result is quantitatively uncertain.
UJ - the reporting limit is estimated.

© For clarity, all detections are shown in bold-face type.
For sampling locations see Figure 8.

502/T18-pond_outletchannel_water-rev/SVOCs

indicates that a corresponding water quality standard does not exist.
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TABLE 9

ANALYTICAL DATA SUMMARY - PESTICIDES AND PCBs

SURFACE WATER IN KOPPERS POND AND OUTLET CHANNELS

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

HORSEHEADS, NEW YORK

Constituent® NYSDEC Class C SW08-02 | Sw08-04 | SW08-05 | SW08-08 | SW08-10 | SW08-13 | SW08-14 | SW08-15 | SW08-16 | SW08-17
Surface Water Standard®| 05/12/08 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08
Pesticides:
Aldrin 0.001 0.047 U@ | 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
alpha-BHC - 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
beta-BHC - 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
delta-BHC - 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
gamma-BHC (Lindane) - 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
alpha-Chlordane 0.00002 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
gamma-Chlordane - 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
4,4'-DDD 0.00008 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
4,4'-DDE 0.000007 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
4,4'-DDT 0.00001 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
Dieldrin 0.0000006 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
Endosulfan | 0.009 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
Endosulfan 11 0.009 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
Endosulfan sulfate - 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
Endrin 0.002 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
Endrin aldehyde - 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
Endrin ketone - 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
Heptachlor 0.0002 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
Heptachlor epoxide 0.0003 0.047 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U
Methoxychlor 0.03 0.094 U 0.095 U 0.095 U 0.095 U 0.096 U 0.095 U 0.095 U 0.095 U 0.095 U 0.096 U
Toxaphene 0.000006 19U 19U 19U 19U 19U 19U 19U 19U 19U 19U
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TABLE 9

ANALYTICAL DATA SUMMARY - PESTICIDES AND PCBs

SURFACE WATER IN KOPPERS POND AND OUTLET CHANNELS

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

HORSEHEADS, NEW YORK

Constituent® NYSDEC Class C SwW08-02 | SwW08-04 | SW08-05 | SW08-08 | SW08-10 | SW08-13 | SW08-14 | SW08-15 | SW08-16 | SWO08-17
Surface Water Standard®| 05/12/08 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08 | 05/12/08
Polychlorinated Biphenyls:

Aroclor 1016 0.000001 0.38 U 038 U 0.38 U 038 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1221 0.000001 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1232 0.000001 0.38 U 038 U 0.38 U 038 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1242 0.000001 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1248 0.000001 0.38 U 0.38 U 0.38 U 038 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1254 0.000001 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1260 0.000001 0.38 U 0.38 U 0.38 U 038 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U

Notes :

@ All concentrations reported in units of micrograms per liter (ug/L).
®) Data provided by analytical laboratory report for SDG C8E140218.
© New York Code, Rules and Regulation (NYCRR) Title 6, Part 703: Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (August 1999).

"--" indicates that a corresponding water quality standard does not exist.

@ Data Legend :

U - analyte not detected at concentration listed.
For sampling locations see Figure 8.
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TABLE 10
ANALYTICAL DATA SUMMARY - METALS

SURFACE WATER IN KOPPERS POND AND OUTLET CHANNELS
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

Constituent® NYSDEC Class C SW08-02 SW08-04 | SW08-05 | SW08-08 | SW08-10 | SW08-13 | SW08-14 | SW08-15 | SW08-16 | SW08-17
Surface Water Standard® 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08 5/12/08
Total Metals:
Aluminum -- 4099 305 446 246 178 215 417 126 180 298
Antimony - 0.23 J® 0.38J 0.43 1] 0.47J 0.72J 0.63J 0.34J 0.27J 0.49 J 0411
Arsenic - 0.26 J 1U 0.331J 0211 1U 0.17J 0211 0.79J 1U 1U
Barium - 122 123 104 118 119 111 129 118 125 123
Beryllium - 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Cadmium - 7.1 3.9 34 2.2 0.59J 077 J 2.1 1U 0.52J 0.97J
Calcium - 67,400 68,600 54,600 63,900 64,200 59,100 70,500 63,500 69,000 65,200
Chromium - 9.3J 740 73 59J 49 52J 6.7 J 381J 52J 6J
Cobalt - 0.38J 0.331J 0.36 J 0.29J 0.253J 0.28 J 0.38J 0243 0.27J 0411
Copper - 9.9 6.9 7.2 5 3 3.6 55 2 3.8 6.6
Iron - 529 411 550 340 260 297 559 267 291 490
Lead - 25.7 16.1 11.8 12.3 9.1 9.8 11.6 6.2 115 16.9
Magnesium - 13,400 13,700 10,700 13,200 13,600 12,300 14,200 13,600 14,000 13,000
Manganese - 10 9.3 8.3 9.1 8.4 8.6 12.9 285 11.7 17.8
Nickel - 2.8 2.4 2.6 2.2 1.9 2 2.4 15 2.2 2.8
Potassium - 1,070 1,110 893 1,050 1,070 994 1,180 1,400 1,150 1,060
Selenium -- 5U 5U 5U 5U 0.44 J 0.28 J 0.34J 5U 5U 5U
Silver - 0.72J 0.38J 0.33J 0.19J 1U 0.087 J 0221 1U 1U 1U
Sodium -- 88,400 92,400 68,300 89,800 93,900 84,400 94,700 93,400 95,600 87,900
Thallium - 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Vanadium - 0.66 J 0.98 J 1.2 0.77 J 0.433J 0.57J 0.75J 05J 1U 0.69 J
Zinc - 119 J 73710 64.4J 424 ] 13.8J 246 J 49.2 ) 254 ) 13.6 J 26.6 J
Mercury - 02U 02U 02U 02U 02U 02U 02U 02U 02U 02U
Dissolved Metals'”;
Aluminum 100 24.1J 22210 2057 22] 19.3J 206 J 17.3J 165J 18.3J 19.1J
Antimony - 0.36 J 05J 0.43 1] 0.78 J 0.88J 0.99J 0411 0.75J 0.57J 0.63J
Arsenic 150 1U 1U 1U 1U 1U 1U 0.29J 1U 0.28 J 1U
Barium - 122 118 124 119 120 119 120 117 116 120
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TABLE 10

ANALYTICAL DATA SUMMARY - METALS
SURFACE WATER IN KOPPERS POND AND OUTLET CHANNELS
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

HORSEHEADS, NEW YORK

@ Al concentrations reported in units of micrograms per liter (ug/L).
® pata provided by analytical laboratory report for SDG C8E140218.

© New York Code, Rules and Regulation (NYCRR) Title 6, Part 703: Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (August 1999).
"--" indicates that a corresponding water quality standard does not exist.

@ For clarity, all detections are shown in bold-face type.

©  Data Legend :
U - analyte not detected at concentration listed.

J - associated result is quantitatively uncertain.
@ Dissolved metal samples were field filtered.
For sampling locations see Figure 8.
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. NYSDEC Class C SWO08-02 | SWO08-04 | SW08-05 | SW08-08 | SWO08-10 | SW08-13 | SWO08-14 | SW08-15 | SWO08-16 | SWO08-17
Constituent Surface Water Standard® 5/12/08 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08
Dissolved Metals (continued)®:
Beryllium 1100 1U 1U 1U 1uU 1uU 1uU 1u 1u 1u 1u
Cadmium 0.85e”(0.7852InH-2.715) = ~4.3 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Calcium - 72,600 71300 | 71,000 | 66,300 | 65800 | 65400 | 69300 | 66,100 | 65,400 70,500
Chromium 0.86€”(0.819InH+0.6848) = ~160 3.3 3.4 3.1 2.9 2.7 2.8 3.1 3.3 3.1 3.4
Cobalt 5 019 J 0193 | 0173 | o163 | 0183 | 0173 | 0213 023 | 0197 0213
Copper 0.966M(0.845InH-1.702) = ~19 1337 0823 | 0573 | 0793 | 0973 | o083 | 066 0873 | 0723 0.74 J
Iron - 50 U 50 U 50 U 50 U 50 U 50 U 50 U 54 U 50 U 50 U
Lead [1.46203-(0.145712InH)]e(1.273InH-4.297) = ~10 32 243 143 243 243 243 173 193 213 217
Magnesium - 14,400 14400 | 14100 | 13800 | 13800 | 13800 | 14200 | 14200 | 13,400 14,000
Manganese - 46 3.2 5.6 2.4 15 1.2 5.7 5.7 3.7 3.9
Nickel 0.997€0.846InH+0.0584) = ~110 12 12 0.84J 11 13 12 12 12 15 14
Potassium - 1,100 1,100 1,120 1,050 1,070 1,050 1,070 1,120 1,050 1,140
Selenium 46 5U 5U| 0383 | 0213 5U s5U|l 0313 5U|l 0263 0.26 J
Silver 0.1 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Sodium - 100,000 101,000 | 97,800 | 97,300 | 99,100 | 97,400 | 94600 | 98500 | 93,00 | 100,000
Thallium 8 1U 1U 1U | 00273 | 00353 | 00853 1u 1u 1u 1u
Vanadium 14 1U 1u 1u 1u 1u 1uU 1u 1u 1u 1u
Zinc eM(0.85InH+0.5) = ~180 35J 317 26J 26J 327 273 273 5.2 347 417
Mercury 0.0007 02U 02U 02U 02U 02U 02U 02U 02U 02U 02U
Notes :




TABLE 11
ANALYTICAL DATA SUMMARY - OTHER ANALYTES
SURFACE WATER QUALITY MEASUREMENTS IN KOPPERS POND
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

 w NYSDEC Class C _ SW08-02 | SWO08-04 | SWO08-05 | SW08-08 | SWO08-10 | SW08-13 | SW08-14 | SW08-15 | SW08-16 | SW08-17
Constituent Surface Water Standard® | OmC 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08 | 5/12/08

Cyanide (total) 5.2 ug/L 10 y© 10U 10U 10U 10U 10 Ul 10U 10U 10U 10U
Fluoride 0.02e70907InH+7.394) = ~4.8 | mg/L 0.43 0.45 0.39 0.49 05 05 0.44 0.49 05 05
Hardness - mg/L CaCO;| 254 248 260 246 238 262 254 234 244 254
Nitrite 100 mg/L 0.05 U 005U | 005U | 0066 005U | 005 U| 0068 0.067 0.05U | 0087
Ammonia Nitrogen 2.0 mg/L 00673 | 00433 | o013 00423 | 0036J | 0063 J| 00813 | 013 0.093J | 00883
Total Suspended Solids -- mg/L 16 15 29 14 12 17 16 22 12 45

Notes :
@ Data for laboratory parameters provided by analytical laboratory report for SDG C8E140218.
® New York Code, Rules and Regulation (NYCRR) Title 6, Part 703: Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (August 1999).
"--" indicates that a corresponding water quality standard does not exist.
© Data Legend :
U - analyte not detected at concentration listed.
J - associated result is quantitatively uncertain.
UJ - the reporting limit is estimated.
For clarity, all detections are shown in bold-face type.
For sampling locations see Figure 8.
@ The listed standard for total ammonia is from NYSDEC (1998) and corresponds to the concentration of un-unionized ammonia that meets the 6 NYCRR 703 water quality standard
for non-trout waters at a water pH of 7.75 and a temperature of 15°C.
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TABLE 12
ANALYTICAL DATA SUMMARY - VOLATILE ORGANIC COMPOUNDS
SURFACE WATER DRAINING TO KOPPERS POND

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

c . @b) NYSDEC Class C SW08-21 SW08-22 SWo8-22 SW08-23 | SW08-24 | SW08-27 | SW08-28 | SWO08-29
onstituent (dup)
Surface Water Standard® 5/6/08 5/6/08 5/6/08 5/6/08 5/7/08 5/7/08 5/7/08 5/7/08

Acetone -- 5y 5U 5U 5U 5U 4117 5U 5U
Benzene 10 1U 1U 1U 1U 1U 1U 1U 1U
Bromodichloromethane -- 1U 1U 1U 1U 0.12 J 1U 1U 1U
Bromoform -- 11U 1UJ 1UJ 11U 1U 1U 1U 1U
Bromomethane -- 1U 1U 1U 1U 1U] 1Ud 1Ud 1UJ
2-Butanone -- 5U 5U 5U 5U 5U 1.1 5U 5U
Carbon disulfide -- 1UJ 11U 1UJ 1UJ 1U 1U 1V 1U
Carbon tetrachloride -- 1UJ 1UJ 1UJ 1UJ 1U 1U 1U 1U
Chlorobenzene 5 1U 1U 1V 1U 1V 1U 1U 1V
Dibromochloromethane -- 1U 1U 1U 1U 1U 1U 1U 1U
Chloroethane -- 1U 1U 1U 1U 1U 1U 1U 1U
Chloroform -- 0.199 J 0241 0241 0.31J 0231 1U 0.15J 1U
Chloromethane -- 1U 1V 1V 1U 1U 1U 1V 1U
Cyclohexane -- 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dibromo-3-chloropropane -- 1UJ 11U 1UJ 1UJ 1V 1U 1V 1U
1,2-Dibromoethane -- 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dichlorobenzene 5 1U 1V 1V 1U 1U 1V 1V 1V
1,3-Dichlorobenzene 5 1U 1U 1U 1U 1U 1U 1U 1U
1,4-Dichlorobenzene 5 1U 1U 1U 1U 1V 1U 1U 1U
Dichlorodifluoromethane -- 1U 1U 1U 1U 1U 1U 1U 1U
1,1-Dichloroethane -- 1U 1U 1U 1U 1V 1V 1U 1U
1,2-Dichloroethane -- 1U 1U 1U 1U 1U 1U 1U 1U
cis-1,2-Dichloroethene -- 1U 1U 1U 1U 01 1U 1U 1U
trans-1,2-Dichloroethene -- 1U 1U 1U 1U 1U 1U 1U 1U
1,1-Dichloroethene -- 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dichloropropane -- 1U 1U 1U 1U 1U 1U 1V 1U
cis-1,3-Dichloropropene -- 1UJ 10U 11U 1UJ 1V 1U 1U 1U
trans-1,3-Dichloropropene -- 1UJ 10U 10U 1UJ 1U 1U 1V 1U
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TABLE 12

SURFACE WATER DRAINING TO KOPPERS POND

HORSEHEADS, NEW YORK

ANALYTICAL DATA SUMMARY - VOLATILE ORGANIC COMPOUNDS

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

c . @ab) NYSDEC Class C SW08-21 SW08-22 SW08-22 SW08-23 | SW08-24 | SW08-27 | SW08-28 | SWO08-29
onstituent (dup)
Surface Water Standard® 5/6/08 5/6/08 5/6/08 5/6/08 5/7/08 5/7/08 5/7/08 5/7/08

Ethylbenzene -- 1U 1U 1V 1U 1V 1U 1U 1U
2-Hexanone -- 5U 5U 5U 5U 5U 5U 5U 5U
Isopropylbenzene -- 1U 1V 1U 1U 1U 1U 1V 1U
Methyl acetate - 1U 1U 1U 1U 1U 14 1U 1U
Methylcyclohexane -- 1U 1U 1U 1U 1U 1U 1U 1V
Methylene chloride 200 1U 1U 1U 1U 1U 1U 1U 1U
4-Methyl-2-pentanone -- 5U 5U 5U 5U 5U 5U 5U 5U
Methy! tert-butyl ether -- 1U 1U 1U 1U 1U 1U 1U 1U
Styrene -- 1U 1U 1U 1V 1U 1U 1V 1U
1,1,2,2-Tetrachloroethane -- 1U 1U 1U 1U 1U 1U 1U 1U
Tetrachloroethene -- 1U 1U 1U 1U 1U 1U 1V 1V
Toluene 6000 1U 1U 1U 1U 1U 1U 1U 1U
1,2,4-Trichlorobenzene 5 1U 1U 1V 1U 1U 1U 1U 1V
1,1,1-Trichloroethane - 0.76 J 1.2 1.2 1U 1.2 1U 1U 1U
1,1,2-Trichloroethane -- 1U 1U 1U 1U 1U 1V 1U 1U
Trichloroethene 40 0.52 J 0.49J 0.46 J 1U 0.56 J 1U 1U 1U
Trichlorofluoromethane -- 1U 1U 1U 1V 11U 11U 11U 1UJ
1,1,2-Trichloro-1,2,2-trifluoroethane -- 1U 1U 1U 1U 1U 1U 1U 1U
Vinyl chloride -- 1U 1U 1V 1U 1U 1U 1V 1U
Xylenes (total) - 3U 3U 3U 3U 3U 3U 3U 3U

Notes :

@ All concentrations reported in units of micrograms per liter (ug/L).
®) Data provided by analytical laboratory reports for SDGs C8E070123 and C8E080374.
© New York Code, Rules and Regulation (NYCRR) Title 6, Part 703: Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (August 1999).

"--" indicates that a corresponding water quality standard does not exist.

@ Data Legend :

U - analyte not detected at concentration listed.
J - associated result is quantitatively uncertain.
UJ - the reporting limit is estimated.
© For clarity, all detections are shown in bold-face type.

For sampling locations see Figure 7.
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TABLE 13
ANALYTICAL DATA SUMMARY - SEMIVOLATILE ORGANIC COMPOUNDS
SURFACE WATER DRAINING TO KOPPERS POND
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

. @b) NYSDEC Class C SW08-21 SW08-22 SWo8-22 SW08-23 | SW08-24 | SW08-27 | SW08-28 [ SW08-29
Constituent (dup)
Surface Water Standard®© 5/6/08 5/6/08 5/6/08 5/6/08 5/7/08 5/7/08 5/7/08 5/7/08

Acenaphthene -- 0.15 j@e® 0.15J 0.19 U 0.19 U 0.19 U 0.19 U 0.15 J 0.19 U
Acenaphthylene -- 019U 019U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 019U
Acetophenone -- 094 U 095U 094 U 094 U 095U 0.054 J 095U 094 U
Anthracene -- 0.19 U 0.19 U 019U 019U 019U 019U 0.24 019U
Atrazine -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
Benzaldehyde -- 0.94 UJ 0.95 UJ 0.94 UJ 0.94 UJ 095 UJ | 0.098J 095 UJ | 0.057J
Benzo(a)anthracene -- 0.19 U 0.071J 0.19 U 0.19 U 0.19 U 0.49 0.52 0.19 U
Benzo(b)fluoranthene -- 0.19 U 0.27 019U 0.19 U 0.19 U 0.75 0.64 0.19 U
Benzo(k)fluoranthene -- 0.19 U 01J 0.19 U 0.19 U 0.19 U 0.53 0.52 0.19 U
Benzo(ghi)perylene -- 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.6 0.55 0.19 U
Benzo(a)pyrene -- 0.19 U 0.19 U 0.19U 0.19 U 0.19 U 0.47 0.45 0.19 U
1,1'-Biphenyl -- 094 U 095U 094 U 094 U 095U 0.19J 095U 094 U
bis(2-Chloroethoxy)methane -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
bis(2-Chloroethyl) ether -- 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
bis(2-Ethylhexyl) phthalate 0.6 094 U 14U 18U 094 U 095U 094 U 095U 14U
4-Bromophenyl phenyl ether -- 0.94 U 0.95 U 0.94 U 0.94 U 0.95 U 094 U 0.95 U 094 U
Butyl benzyl phthalate -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
Caprolactam -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
Carbazole -- 0.19 U 0.19 U 019U 019U 019U 0.38 019U 019U
4-Chloroaniline -- 094 U 095U 094 U 094 U 095U 094 U 095U 1.7
4-Chloro-3-methylphenol -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
2-Chloronaphthalene -- 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
2-Chlorophenol -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
4-Chlorophenyl phenyl ether -- 0.94 U 0.95 U 0.94 U 094 U 0.95 U 0.94 U 0.95 U 0.94 U
Chrysene - 019U 01J 019U 019U 019U 0.69 0.62 019U
Dibenz(a,h)anthracene -- 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.62 0.7 0.19 U
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TABLE 13

ANALYTICAL DATA SUMMARY - SEMIVOLATILE ORGANIC COMPOUNDS
SURFACE WATER DRAINING TO KOPPERS POND
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

HORSEHEADS, NEW YORK

. (@b) NYSDEC Class C SW08-21 SW08-22 SWo8-22 SW08-23 | Sw08-24 | SwW08-27 [ SW08-28 [ SW08-29
Constituent (dup)
Surface Water Standard® 5/6/08 5/6/08 5/6/08 5/6/08 5/7/08 5/7/08 5/7/08 5/7/08
Dibenzofuran -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
Di-n-butyl phthalate -- 0.3J 0.29 J 094 U 094 U 095U 0.36 J 0.37 J 094 U
3,3-Dichlorobenzidine -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
2,4-Dichlorophenol 1 0.19 U 0.19U 0.19U 0.19U 0.19 U 0.19 U 0.19U 0.19 U
Diethyl phthalate -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
2,4-Dimethylphenol 5 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
Dimethyl phthalate -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
4,6-Dinitro-2-methylphenol -- 47U 48 U 47U 47U 48 U 47U 48 U 47U
2,4-Dinitrophenol 5 47U 48 U 47U 47U 48 U 47U 48 U 47U
2,4-Dinitrotoluene -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
2,6-Dinitrotoluene -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
Di-n-octyl phthalate -- 094 U 095U 094 U 094 U 095U 0.29 J 0.26 J 0.94 U
Fluoranthene -- 0.19 U 0.19 U 0.19U 0.19 U 0.19U 1.1 0.56 0.19U
Fluorene -- 0.19U 0.19U 0.19 U 0.19 U 0.19U 0.48 0.47 0.46 U
Hexachlorobenzene 0.00003 0.19U 0.19U 0.19 U 0.19 U 0.19 U 019U 0.19U 0.19 U
Hexachlorobutadiene 0.01 0.19 U 0.19 U 0.19 U 0.19U 0.19U 0.19 U 0.19U 019U
Hexachlorocyclopentadiene 0.45 0.94 U 0.95 U 0.94 U 0.94 U 0.95 U 0.94 U 0.95 U 0.94 U
Hexachloroethane 0.6 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
Indeno(1,2,3-cd)pyrene -- 0.19 U 0.19U 0.19 U 0.19U 0.19U 0.61 0.59 019 U
Isophorone -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
2-Methylnaphthalene -- 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19U
2-Methylphenol -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
4-Methylphenol -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
Naphthalene -- 0.19U 0.19 U 0.19 U 0.19U 0.19U 0.19U 0.19 U 0.19 U
2-Nitroaniline -- 47U 48 U 47U 47U 48 U 47U 48 U 47U
3-Nitroaniline -- 47U 48 U 47U 47U 48 U 47U 48 U 47U
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TABLE 13
ANALYTICAL DATA SUMMARY - SEMIVOLATILE ORGANIC COMPOUNDS
SURFACE WATER DRAINING TO KOPPERS POND
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

. @b) NYSDEC Class C SW08-21 SW08-22 SWo8-22 SW08-23 | SW08-24 | SW08-27 | SW08-28 [ SW08-29
Constituent (dup)

Surface Water Standard®© 5/6/08 5/6/08 5/6/08 5/6/08 5/7/08 5/7/08 5/7/08 5/7/08
4-Nitroaniline -- 47U 48U 47U 47U 48U 47U 48U 47U
Nitrobenzene -- 019U 0.67 0.19 U 0.19 U 019U 0.19 U 019U 0.45
2-Nitrophenol -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
4-Nitrophenol -- 47U 48U 47U 47U 48U 47U 48U 47U
N-Nitrosodiphenylamine -- 0.19 U 0.19 U 0.19 U 019U 0.19 U 0.19 U 0.19 U 0.19 U
N-Nitrosodi-n-propylamine -- 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
2,2'-oxybis(1-Chloropropane) -- 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
Pentachlorophenol e"(1.005pH-5.134) = ~8.2 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
Phenanthrene -- 0.19 U 019U 0.19 U 0.19 U 0.19 U 051U 025U 021U
Phenol 5 0.083 J 019U 019U 0.13J 019U 0.18J 0.094 J 019U
Pyrene -- 0.19 U 0.19 U 0.19 U 0.19 U 019U 0.55 0.19 019U
2,4,5-Trichlorophenol -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U
2,4,6-Trichlorophenol -- 094 U 095U 094 U 094 U 095U 094 U 095U 094 U

Notes :
@ All concentrations reported in units of micrograms per liter (ug/L).
®) Data provided by analytical laboratory reports for SDGs C8E070123 and C8E080374.
© New York Code, Rules and Regulation (NYCRR) Title 6, Part 703: Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (August
"--" indicates that a corresponding water quality standard does not exist.

Data Legend :
U - analyte not detected at concentration listed.
J - associated result is quantitatively uncertain.
UJ - the reporting limit is estimated.

© For clarity, all detections are shown in bold-face type.

(d)
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SURFACE WATER DRAINING TO KOPPERS POND

TABLE 14
ANALYTICAL DATA SUMMARY - PESTICIDES AND PCBs

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

Constituent® NYSDEC Class C swos-21 | swos22 | SWO822 | gwogo3 | swos-24 | swos-27 | swos-28 | Swos-29
onstituent (dup)
Surface Water Standard®© 5/6/08 5/6/08 5/6/08 5/6/08 5/7/08 5/7/08 5/7/08 5/7/08
Pesticides:
Aldrin 0.001 0.047 U@| 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
alpha-BHC -- 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
beta-BHC -- 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
delta-BHC -- 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
gamma-BHC (Lindane) -- 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
alpha-Chlordane 0.00002 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
gamma-Chlordane -- 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
4,4'-DDD 0.00008 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
4,4'-DDE 0.000007 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
4,4-DDT 0.00001 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
Dieldrin 0.0000006 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
Endosulfan | 0.009 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
Endosulfan 11 0.009 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
Endosulfan sulfate - 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
Endrin 0.002 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
Endrin aldehyde -- 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
Endrin ketone -- 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
Heptachlor 0.0002 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
Heptachlor epoxide 0.0003 0.047 U 0.047 U 0.047 U 0.048 U 0.047 U 0.047 U 0.047 U 0.048 U
Methoxychlor 0.03 0.094 U 0.094 U 0.094 U 0.095 U 0.094 U 0.094 U 0.094 U 0.094 U
Toxaphene 0.000006 19U 19U 19U 19U 19U 19U 19U 19U
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TABLE 14
ANALYTICAL DATA SUMMARY - PESTICIDES AND PCBs
SURFACE WATER DRAINING TO KOPPERS POND
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

Consti @b) NYSDEC Class C SW08-21 | SwW08-22 SWo8-22 SW08-23 | SW08-24 | SW08-27 | SW08-28 | SWO08-29
onstituent (dup)
Surface Water Standard® 5/6/08 5/6/08 5/6/08 5/6/08 5/7/08 5/7/08 5/7/08 5/7/08
Polychlorinated Biphenyls:
Aroclor 1016 0.000001 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1221 0.000001 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1232 0.000001 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1242 0.000001 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1248 0.000001 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1254 0.000001 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Aroclor 1260 0.000001 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U

Notes :
@ All concentrations reported in units of micrograms per liter (ug/L).
® pata provided by analytical laboratory reports for SDGs C8E070123 and C8E080374.
© New York Code, Rules and Regulation (NYCRR) Title 6, Part 703: Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (August 1999).
"--" indicates that a corresponding water quality standard does not exist.

Data Legend :
U - analyte not detected at concentration listed.

For sampling locations see Figure 7.

(d)
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TABLE 15

ANALYTICAL DATA SUMMARY - METALS

SURFACE WATER DRAINING TO KOPPERS POND

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

HORSEHEADS, NEW YORK

) 5 NYSDEC Class C SW08-21 SW08-22 SW08-22 | o\nog-23 | swos-24 SW08-27 SW08-28 | Swo08-29
Constituent'® (dup)
Surface Water Standard® 5/6/08 5/6/08 5/6/08 5/6/08 5/7/08 5/7/08 5/7/08 5/7/08
Total Metals:

Aluminum - 9.6 J@e 44 8.8J 7213 124 J 36 41.3 421
Antimony - 2U 2U 2U 2U 2U 2U 2U 2U
Arsenic - 1U 02J 1U 1U 0.18 J 0.47 J 1U 0.24 J
Barium - 128 112 131 98.2 127 92.4 73.7 75.4
Beryllium - 1U 1U 1U 1U 1U 1U 1U 1U
Cadmium - 0.13 J 1U 1U 1U 1U 1U 1U 1U
Calcium - 73,700 62,100 73,300 51,400 72,300 78,400 53,500 56,200
Chromium - 2.9 2.8 3 2.7 2.9 25 2.5 2.5
Cobalt - 012 J 0.12 J 05U 05U 0.11J 0.83 0.11J 0.12 J
Copper - 2.4 5.9 47 25 2.1 3.2 1.2 1.2
Iron - 9.1J 1753 50 U 202 J 187 J 817 87.7 202
Lead - 0.42 ] 022 0.2 J 0.64 J 0.1J 2.1 0.15 J 0.14 J
Magnesium - 14,100 12,300 14,500 9,970 14,100 9,920 11,200 9,060
Manganese - 0.63 0.088 J 05U 0.77 0.55 310 43 49
Nickel - 0.14 J 0.16 J 0.13 J 012 J 017 J 0.69 J 0.2 J 0.32J
Potassium - 1,180 J 979 J 1,160 J 920 J 1,160 2,660 1,680 1,610
Selenium - 0.46 J 5U 0.37J 0.34 J 0.37J 0.79 J 0.62 J 0.41J
Silver - 1U 1U 1U 0.36 J 1U 1U 1U 1U
Sodium - 98,100 84,800 101,000 66,400 99,000 277,000 106,000 97,600
Thallium - 1U 1U 1U 1U 1U 1U 1U 1U
Vanadium - 1U 0.69 J 1U 0.52 J 1U 1U 1U 1U
zZinc - 6.4 6.4 4] 7.2 5.3 112 8.8 7.8
Mercury - 02U 02U 02U 02U 02U 02U 02U 02U
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TABLE 15

ANALYTICAL DATA SUMMARY - METALS
SURFACE WATER DRAINING TO KOPPERS POND

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

HORSEHEADS, NEW YORK

Constituent® NYSDEC Class C swos-21 | swos-22 | WO | swogo3 | Swos24 | Swos-27 | SW08-28 | SWo08-29
onstituent (dup)
Surface Water Standard® 5/6/08 5/6/08 5/6/08 5/6/08 5/7/08 5/7/08 5/7/08 5/7/08

Dissolved Metal Q
Aluminum 100 7313 6.9J 547 6.6 J 713 4317 7173 3773
Antimony - 2U 2U 2U 2U 2U 2U 2U 2U
Arsenic 150 0.19J 1U 1U 0.33J 1U 0.31J 0.21J 1U
Barium -- 129 130 127 97 128 90.6 72.5 71.9
Beryllium 1100 1U 1U 1U 1U 1U 1U 1U 1U
Cadmium 0.85e”(0.7852InH-2.715) = ~3.9 1U 1U 1U 1U 1U 1U 1U 1U
Calcium - 72,900 73,000 70,700 51,800 74,600 80,800 51,800 54,800
Chromium 0.86€”\(0.819InH+0.6848) = ~142 2.6 2.7 2.8 2.5 3 2.4 2.4 2.2
Cobalt 5 0.13J 012 J 01J 0.14 J 0.15J 0.87 0.14J 0113
Copper 0.96€”(0.845InH-1.702) = ~17 2 1137 0.78 J 20 2 147 6.8 11
Iron -- 50 U 50 U 50 U 50 U 50 U 235 22J 28.8 J
Lead [1.46203-(0.145712InH)]e” (1.273InH-4.297) = ~8.9 0.25J 0.18 J 0.12 J 0.35J 0.097 J 0.07 J 0.29 J 0.14 J
Magnesium - 13,800 13,800 13,500 9,780 14,000 9,840 10,800 8,720
Manganese -- 0.72 05U 05U 1.4 0.21J 313 1.7 47.7
Nickel 0.997e”(0.846InH+0.0584) = ~102 0.46 J 0.19J 0.14 J 0.63 J 052 J 092 J 051 0.37J
Potassium -- 1,210 J 1,180 J 1,140 J 948 J 1,230 2,560 1,660 1,590
Selenium 4.6 0.73J 0.36 J 5U 0.33J 5U 0.43J 5U 0413
Silver 0.1 1U 1U 1U 0.093 J 1U 1U 1U 1U
Sodium - 99,700 100,000 96,800 67,400 101,000 285,000 104,000 95,300
Thallium 8 1U 1U 1U 1U 1U 1U 1U 1U
Vanadium 14 1U 1U 1U 1U 1U 0.18 J 1U 0.24 J
Zinc €”\(0.85InH+0.5) = ~162 10.2 14.8 5.8 10.6 5.2 41 11.6 7.5
Mercury 0.0007 02U 02U 02U 02U 02U 02U 02U 02U

Notes :

a)
)
<)

oG

All concentrations reported in units of micrograms per liter (ug/L).
Data provided by analytical laboratory reports for SDGs C8E070123 and C8E080374.
New York Code, Rules and Regulation (NYCRR) Title 6, Part 703: Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (August 1999).

"--" indicates that a corresponding water quality standard does not exist.

=

) Data Legend :

U - analyte not detected at indicated reporting limit (RL).
J - estimated concentration of analyte detected above the Method Detection Limit (MDL), but below the RL.

o)

For clarity, all detections are shown in bold-face type.

@ Dissolved metal samples were field filtered.
For sampling locations see Figure 7.
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KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

TABLE 16
ANALYTICAL DATA SUMMARY - OTHER ANALYTES
SURFACE WATER DRAINING TO KOPPERS POND

HORSEHEADS, NEW YORK

Consti @ NYSDEC Class C . SW08-21 | SW08-22 SWo8-22 SW08-23 | SW08-24 | SW08-27 | SW08-28 | SW08-29
onstituent Units (dup)
Surface Water Standard® 5/6/08 5/6/08 5/6/08 5/6/08 5/7/08 5/7/08 5/7/08 5/7/08
Field Parameters:
pH s.u. 6.73 6.99 NA® 7.45 7.22 7.51 7.41 7.11
ORP mV 135 126 NA 129 108 -44 83 125
Specific Conductance pmho/cm 970.8 977.3 NA 696.9 980.4 1,864 925.2 859.1
Temperature °C 15.2 131 NA 15.9 15.1 13.9 17.1 134
Laboratory Parameters:
Cyanide (total) 5.2 ug/L 10 y© 10U 10U 10U 10U 7.2 10U 10U
Fluoride 0.02e(0.907InH+7.394) = ~4.4 mg/L 0.25@ 0.24 0.24 0.25 0.26 0.1 0.09 J 0.09J
Hardness -- mg/L CaCO, 250 246 246 174 244 244 182 178
Nitrite 100 mg/L 0.05 U 0.05U 0.05 U 0.05U 0.05 UJ 0.05 UJ 0.05UJ | 0.05UJ
Ammonia Nitrogen 2.00 mg/L 0.1U 012U 0.1U 011U 0.14 U 0.74 0.14 U 0.1U
Total Suspended Solids -- mg/L 4U 4 U 4 U 9 9 26 4 4U

Notes :

@ Data for laboratory parameters provided by analytical laboratory reports for SDGs C8E070123 and C8E080374.

® New York Code, Rules and Regulation (NYCRR) Title 6, Part 703: Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (August 1999).
"--" indicates that a corresponding water quality standard does not exist.

© Data Legend :

U - analyte not detected at concentration listed.
J - associated result is quantitatively uncertain.

UJ - the reporting limit is estimated.
For clarity, all detections are shown in bold-face type.

For sampling locations see Figure 7.
© NA indicates readings were not collected.
® The listed standard for total ammonia is from NYSDEC (1998) and corresponds to the concentration of un-unionized ammonia that meets the 6 NYCRR 703
water quality standard for non-trout waters at a water pH of 7.75 and a temperature of 15°C.
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TABLE 17
ANALYTICAL DATA SUMMARY - VOLATILE ORGANIC COMPOUNDS
KOPPERS POND SEDIMENTS
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

Concentration (ug/kg) at Indicated Depth (inches)

e Sample 1.0.0- SD0B-01 SD08-02 SD08-03 SD08-03 SD08-04 SD08-05

Constituent Sample Date: 5/14/08 5/14/08 5/14/08 5/14/08 5/14/08 5/13/08
Sample Depth;| 0106 | 6to18 | 18t030|30t035] Oto6 | 6to18 [6to 18 (dup) 18 t030] 30t038| 0to6 | 61018 |18t025| 25t029| 0to6 | 6t018 | 18t020| Oto6 |0to6 (dup)| 6to 13
Acetone 74039 ssu | a7uwi|a3ur | ssuU | 51U | 46Ul sous| a2u | 76us| 520 | s1u | ssu | 72ui| 36U | 51U | s4au | e3U | 38U
Benzene 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Bromodichloromethane 18U | 15U | 12u1|11u3 | 14U | BUI| 12W 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Bromoform 18U3 | 15U3| 12u1|1103 | 14U | BUI| 12W 1203 tous| wui| 13U | 1BuI| 1sw| BU| ou| 1BU| U | U | 95U
Bromomethane 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | wuI| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
2-Butanone 18U | 15U3| 12ur|110 | 14U | BUI| 12W 1203 10U | wuI| 13U | 1BUI| sw| BU| ou| 1BU| U | U | 95U
Carbon disulfide 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13u | 1BU| 15U | 1BU| ou| 1BU| U | U | 95U
Carbon tetrachloride 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | wui| 13u | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Chlorobenzene 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Dibromochloromethane 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Chloroethane 18U | 15U | 12u1|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Chloroform 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Chloromethane 18U | 15U | 12ur|11u3 | 14U | BUI| 12W 1203 10U | Ui 13u | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Cyclohexane 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
1,2-Dibromo-3-chloropropane 18U3 | 1503| 1201|1103 | 14ul| BUI| 12W 1203 tous| wus| 13us| 1BuI| 15us| 1BUI| our| 1BUI| U] Ul | 95w
1,2-Dibromoethane 18U | 15U | 12u1|11u3 | 14U | BUI| 12W 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
1,2-Dichlorobenzene 18U 3490 | 2w|1w | 1u | Bw| 2u 1203 10U | wuI| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
1,3-Dichlorobenzene 18U3 | 743 | 12ur|11u | 14U | BUI| 122W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
1,4-Dichlorobenzene 18Ul | 15 2ui|1tw | 14u| BW| 2w 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Dichlorodifluoromethane 18U | 15U | 12ur|11u3 | 14U | BUI| 12W 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
1,1-Dichloroethane 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
1,2-Dichloroethane 18U | 15U | 12ui|11u | 14U | BUI| 12W 1203 10U | Ui 13u | 1BU| 15U | 1BU| ou| 1BU| U | U | 95U
cis-1,2-Dichloroethene 18U | 15U | 12ur|11u3 | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
trans-1,2-Dichloroethene 18U | 15U | 12ui|11u3 | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
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TABLE 17
ANALYTICAL DATA SUMMARY - VOLATILE ORGANIC COMPOUNDS
KOPPERS POND SEDIMENTS
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

Concentration (ug/kg) at Indicated Depth (inches)

e Sample 1.0.0- SD0B-01 SD08-02 SD08-03 SD08-03 SD08-04 SD08-05

Constituent Sample Date: 5/14/08 5/14/08 5/14/08 5/14/08 5/14/08 5/13/08
Sample Depth;| 0t06 | 6to18 | 18t030|30t035] Oto6 | 6to18 [6to 18 (dup) 18 t030] 30t038| 0to6 | 61018 |18t025| 25t029| 0t06 | 6t018 | 18t020| Oto6 |0to6 (dup)| 6to 13
1,1-Dichloroethene 18U | 15U | 12ur|11u3 | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
1,2-Dichloropropane 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
cis-1,3-Dichloropropene 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | U | 15U | BU| ou| 1BU| U | U | 95U
trans-1,3-Dichloropropene 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Ethylbenzene 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
2-Hexanone 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Isopropylbenzene 18U3 | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Methyl acetate 18U | 15U | 12ur|11u3 | 14U | BUI| 12W 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Methylcyclohexane 18U | 15U | 12ui|11u3 | 14U | BUI| 12W 1203 10U | wui| 13u | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Methylene chloride 18U 150 | 120 11U | 14U | BW| 12W 120 | 120 | ui| 13U | 1BU| 15U | 1BU| oul| 1BU| U | U | 95U
4-Methyl-2-pentanone 18U | 1503| 1201|1103 | 14U | BUI| 12W 1203 10U | U] 13U | 18U | sw| BU| ou| 1BU| U | U | 95U
Methyl tert-butyl ether 18U | 15U | 12ur|11u3 | 14U | BUI| 12W 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Styrene 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
1,1,2,2-Tetrachloroethane 18U | 15U | 12ur|11u3 | 14U | BUI| 12W 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Tetrachloroethene 18U3 | 15U | 12u1|11u3 | 14U | BUI| 12W 1203 10U | Ui 13u | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Toluene 18U | 15U | 12u1|11u | 14U | BUI| 12W 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
1,2,4-Trichlorobenzene 18U | 149 | 12ur|11u | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
1,1,1-Trichloroethane 18U | 15U | 12ur|11u | 14U | BUI| 12W 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
1,1,2-Trichloroethane 18U | 15U | 12u1|11u3 | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Trichloroethene 18U | 15U | 12ui|11u3 | 14U | BUI| 12W 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Trichlorofluoromethane 18U3 | 15U3| 1201|1103 | 14ul| BUI| 12W 1203 10U | ul| 1Bus| 1BU | 1sw| 1BUI| oul| BUI| WU | U [95IU
1,1,2-Trichloro-1,2.2-trifluoroethane | 18UJ | 15U | 1203|110l | 14U | 13U3| 12U 1203 10U | wui| 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Vinyl chloride 18U | 15U | 12ur|110 | 14U | BUI| 12W 1203 10U | Ui 13U | 1BU| 15U | BU| ou| 1BU| U | U | 95U
Xylenes (total) 5501 | 44U | 3501|3203 | 43U | 30Ul 35 W 37Ul 31U | s7ul| 30U | 38U | 44U | saus| 27u | 3BU | 4aau | a7ru | 28U
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TABLE 17
ANALYTICAL DATA SUMMARY - VOLATILE ORGANIC COMPOUNDS

KOPPERS POND SEDIMENTS
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

Concentration (ug/kg) at Indicated Depth (inches)

. (@b) Sample 1.D.©: SD08-06 SD08-07 SD08-08 SD08-09 SD08-10 SD08-11 SD08-12 SD08-13
Constituent Sample Date: 5/14/08 5/14/08 5/13/08 5/13/08 5/13/08 5/13/08 5/13/08 5/13/08
Sample Depth:] 0to6 | 6t09 [ Oto6 | 6to18 |18to22| Oto6 | 6to18 |18t020| Oto6 6to10 | Oto6 | 6to18 [ 18t023 | Oto6 | 6t09 [ Oto6 | 6to12 | Oto6 | 6to18 | 18t027.5
Acetone 41U 30U 76 U)| 48U 37U 80 UJ 39U |40U 36J 181J 317 100 360 J 65 U 48U | 73UJ 63U | 73J (61U 200
Benzene 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11vu 16U 12U | 18U 16U | 19U 15U 12U
Bromodichloromethane 0ouU | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11u 16U 12U | 18W 16U | 19U 15U 12U
Bromoform 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11u 16U 12U | 18U 16U | 19U 15U 12U
Bromomethane 0uU | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11u 16U 12U | 18W 16U | 19U 15U 12U
2-Butanone 0ouU | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 25 71 16U 12U | 18 W 16U | 143 | 15U 39
Carbon disulfide 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 581J 16U 12U | 18U 16U | 19U 15U 6.7 J
Carbon tetrachloride 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11vu 16U 12U | 18U 16U | 19U 15U 12U
Chlorobenzene 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11u 16U 12U | 18U 16U | 19U 15U 12U
Dibromochloromethane 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11u 16U 12U | 18W 16U | 19U 15U 12U
Chloroethane 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11u 16U 12U | 18U 16U | 19U 15U 12U
Chloroform 0ouU | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11vu 16U 12U | 18U 16U | 19U 15U 12U
Chloromethane 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11vu 16U 12U | 18W 16U | 19U 15U 12U
Cyclohexane 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11u 16U 12U | 18U 16U | 19U 15U 12U
1,2-Dibromo-3-chloropropane 10U 75U 19UJf 12U | 92U)J| 20UJ| 98U |10U 8.4 U 77U 14U 13U 11u wB6UJ| 12U)| 18U 16U | 19U 15U 12U
1,2-Dibromoethane 0ouU | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11u 16U 12U | 18U 16U | 19U 15U 12U
1,2-Dichlorobenzene 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11u 16U 12U | 18W 16U | 19U 15U 12U
1,3-Dichlorobenzene 0U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11vu 16U 12U | 18 W 16U | 19U 15U 12U
1,4-Dichlorobenzene 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11vu 16U 12U | 18U 16U | 19U 15U 12U
Dichlorodifluoromethane 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11vu 16U 12U | 18U 16U | 19U 15U 12U
1,1-Dichloroethane 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11vu 16U 12U | 18U 16U | 19U 15U 12U
1,2-Dichloroethane 10U | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11u 16U 12U | 18W 16U | 19U 15U 12U
cis-1,2-Dichloroethene 0uU | 75U 19U 12U | 92U 20UJ| 98U (10U 8.4 U 77U 14U 13U 11vu 16U 12U | 18U 16U | 19U 15U 12U
trans-1,2-Dichloroethene 10U | 75U 19U 12U | 92U 20U0J| 98U (10U 8.4 U 77U 14U 13U 11vu 16U 12U | 18W 16U | 19U 15U 12U
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TABLE 17

ANALYTICAL DATA SUMMARY - VOLATILE ORGANIC COMPOUNDS

KOPPERS POND SEDIMENTS

KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND

HORSEHEADS, NEW YORK

Concentration (ug/kg) at Indicated Depth (inches)

e Sample D] SD08-06 SD08-07 SD08-08 SD08-09 SD08-10 SD08-11 SD08-12 SD08-13
Constituent Sample Date;|  5/14/08 5/14/08 5/13/08 5/13/08 5/13/08 5/13/08 5/13/08 5/13/08
Sample Depth:| 0106 | 6t09 | 0to6 | 6to18 [18t022| 0to6 | 6t018 |18t020| 0to6 | 6t010 | Oto6 | 6to18 | 18t023 | 0to6 | 6t09 | Oto6 | 6t012 | 0to6 | 6t018 | 180275
1,1-Dichloroethene 10U | 750 | 19w 120 | 92u | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U |BUI|1BU | 12U
1,2-Dichloropropane 10U | 750 | 19w| 120 | 92u | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
cis-1,3-Dichloropropene 10U | 750 | 19w 120 | 92u | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
trans-1,3-Dichloropropene 10U | 750 | 19w 120 | 92u | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
Ethylbenzene 10U | 750 | 19w 120 | 92u | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
2-Hexanone 10U | 750 | 19w| 12U | 92u | 20w | 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
Isopropylbenzene 10U | 750 | 19w 120 | 92u | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
Methyl acetate 10U | 750 | 19w 120 | 92U | 20uw| 98u |10u | 569 | 77U 733 | BU| 11U [16U | 12U | 1BUI| 16U 893 |15U | 12U
Methylcyclohexane 10U | 750 | 19w 120 | 92u | 20w | 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
Methylene chloride 10U | 750 | 19U | 120 | 92u | 20U | 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U |19U [15U | 12U
4-Methyl-2-pentanone 10U | 750 | 19w 120 | 92U | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
Methyl tert-butyl ether 10U | 750 | 19w 12U | 92U | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | BU| 16U | BUI|1BU | 12U
Styrene 10U | 750 | 19w| 12U | 92u | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
1,12,2-Tetrachloroethane 10U | 750 | 19w 120 | 92u | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
Tetrachloroethene 10U | 750 | 19w 120 | 92u | 20w | 98u |10u | 84u | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
Toluene 10U | 750 | 19w 120 | 92U | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | BU| 16U | BUI|1BU | 12U
1,2,4-Trichlorobenzene 10U | 750 | 19w 120 | 92u | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U |BUI|1BU | 12U
1,1,1-Trichloroethane 10U | 750 | 19w 120 | 92u | 20w | 98u |10u | 84u | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
1,1,2-Trichloroethane 10U | 750 | 19w 12U | 92U | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
Trichloroethene 10U | 750 | 19w| 12U | 92U | 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16U | 220 | 1BU| 16U | BUI|1BU | 12U
Trichlorofluoromethane woul| 750 | 19uw| 120 | e2ui| 20uw| 98u |10u | 84U | 77U | 14U | BU| 11U [16ul| 22us]| BUI| 16U | BUI|1BU | 12U
1,1,2-Trichloro-1,2,2-trifluoroethane | 10U | 75U | 19ul| 12U | 92U | 20u1| 98U |0uU | 84u | 77u | 14u | 13U | 11U | 16U | 12U | 18U3| 16U | UI|15U | 12U
Vinyl chloride 10U | 750 | 19w 120 | 92u | 20w | 98u |10u | 84u | 77U | 14U | BU| 11U [16U | 220 | BU| 16U | BUI|1BU | 12U
Xylenes (total) 30U | 20 | s7u3| ssu | 27u | eous| 20U [30U | 25U | 28U | 41U | 39U | 32U | 48U | 36U |55UI| 47U | s6UI|46U | 36U
Notes :

@ All concentrations reported in units of micrograms per kilogram (ug/kg) on a dry-weight basis.

® Data provided by analytical laboratory reports for SDGs C8E140236 and C8E150368.
° For sampling locations see Figure 8.

@ Data Legend :
U - analyte not detected at concentration listed.
J - associated result is quantitatively uncertain.
UJ - the reporting limit is estimated.

For clarity, all detections are shown in bold-face type.

=
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TABLE 18
ANALYTICAL DATA SUMMARY - SEMIVOLATILE ORGANIC COMPOUNDS
KOPPERS POND SEDIMENTS
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

Concentration (ug/kg)® at Indicated Depth (inches)

) . Sample 1.D.©; SD08-01 SD08-02 SD08-03
Constituent
Samp|e Date: 5/14/08 5/14/08 5/14/08

Sample Depth: Oto6 6to 18 18t030 | 30to 35 Oto6 6to18 |6to18 (dup)| 18to 30 30to 38 Oto6 6to 18 18 to 25 251029
1,1'-Biphenyl 1,200 yJ@ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
2,2'-oxybis(1-Chloropropane) 250 UJ 200 U 160 U 72U 190 U 170 U 150 U 82 U 7U 250 UJ 170 U 85 U 190 U
2,4,5-Trichlorophenol 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
2,4,6-Trichlorophenol 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
2,4-Dichlorophenol 250 UJ 200 U 160 U 72 U 190 U 170 U 150 U 82 U 7U 250 UJ 170 U 85 U 190 U
2,4-Dimethylphenol 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
2,4-Dinitrophenol 6,300 UJ 5,000 U | 4,000U | 1,800 U 4,900 U 4,400 U | 3,900 U 2,100 U 180 U 6,400 UJ [ 4,400 U | 2,200 U 4,900 U
2,4-Dinitrotoluene 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
2,6-Dinitrotoluene 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
2-Chloronaphthalene 250 UJ 200 U 160 U 72 U 190 U 170 U 150 U 82 U 7U 250 UJ 170 U 85 U 190 U
2-Chlorophenol 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
2-Methylnaphthalene 250 UJ 200 U 160 U 72U 190 U 170 U 150 U 82U [239 3 250 UJ 170 U 85 U 190 U
2-Methylphenol 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
2-Nitroaniline 6,300 UJ 5,000 U | 4,000U | 1,800 U 4,900 U 4,400 U | 3,900 U 2,100 U 180 U 6,400 UJ [ 4,400 U | 2,200 U 4,900 U
2-Nitrophenol 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
3,3"-Dichlorobenzidine 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
3-Nitroaniline 6,300 UJ 5,000 U | 4,000U | 1,800 U 4,900 U 4,400 U | 3,900 U 2,100 U 180 U 6,400 UJ [ 4,400 U | 2,200 U 4,900 U
4,6-Dinitro-2-methylphenol 6,300 UJ 5,000 U | 4,000U | 1,800 U 4,900 U 4,400 U | 3,900 U 2,100 U 180 U 6,400 UJ [ 4,400U | 2,200 U 4,900 U
4-Bromophenyl phenyl ether 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
4-Chloro-3-methylphenol 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
4-Chloroaniline 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
4-Chlorophenyl phenyl ether 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
4-Methylphenol 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 2313 1,200 UJ 860 U 420 U 960 U
4-Nitroaniline 6,300 UJ 5,000 U | 4,000U | 1,800 U 4,900 U 4,400 U | 3,900 U 2,100 U 180 U 6,400 UJ [ 4,400 U | 2,200 U 4,900 U
4-Nitrophenol 6,300 UJ 5,000 U | 4,000U | 1,800 U 4,900 U 4,400 U | 3,900 U 2,100 U 180 U 6,400 UJ [ 4,400 U | 2,200 U 4,900 U
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TABLE 18
ANALYTICAL DATA SUMMARY - SEMIVOLATILE ORGANIC COMPOUNDS
KOPPERS POND SEDIMENTS
KENTUCKY AVENUE WELLFIELD SITE, OPERABLE UNIT 4, KOPPERS POND
HORSEHEADS, NEW YORK

Concentration (ug/kg)® at Indicated Depth (inches)

. ®) Sample 1.D.“: SD08-01 SD08-02 SD08-03
Constituent
Samp|e Date: 5/14/08 5/14/08 5/14/08

Sample Depth: 0to6 6to 18 18t030 | 30to 35 0to6 6to18 |6to18(dup)| 18t0o30 | 30to38 0to6 6to 18 1810 25 25t0 29
Acenaphthene 250 UJ 160 J 160 U 72U 210 160 J 150 U 82 U 7.5 230 J 140 J 85 U 190 U
Acenaphthylene 250 UJ 200 U 160 U 72U 190 U 170 U 150 U 82 U 7U 310 J 190 85 U 190 U
Acetophenone 1,200 UJ 960 U 770 U 350 U 960 U 850 U 760 U 410 U 34U 1,200 UJ 860 U 420 U 960 U
Anthracene 510 J 300 160 U 72U 430 270 220 82 U 11 450 J 280 85 U 190 U
Atrazine 1,200 UJ 960 U 770 