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Executive Summary

Ecology and Environment Engineering, P.C. (EEEPC) completed a Remedial
Investigation (RI) at the Buoy 212 Dredge Spoil Disposal Area (Buoy 212) for the
Division of Environmental Remediation (DER) in the Department of
Environmental Conservation (NYSDEC) under State Superfund Contract Work
Assignment D004435-07. The Buoy 212 project site (NYSDEC Site 558018) is
located along the eastern shore of the Hudson River in the town of Fort Edward,
New York in Washington County. It is about 1.3 miles down-river (south) of
Champlain Canal Lock 7 and near the floating red nun Buoy 212 that marks the
eastern margin of the navigation channel of the Champlain Canal within the
Hudson River (see Figure 1-1 and 1-2). A large earthen basin or disposal cell at
this site received dredge spoil materials removed from the Champlain
Canal/Hudson River navigation channel south of Canal Lock 7 - with emphasis on
the navigation channel in the Hudson River between the Buoy 212 and Buoy 216
channel markers - in conjunction with routine and emergency maintenance
dredging operations of the Canal System between 1970 and 1979. Some of these
dredge spoil materials have been found to contain variable concentrations of
polychlorinated biphenyls (PCBs). The primary purpose of this investigation was
to evaluate surface soils, subsurface soils, surface drainage networks, and the
local groundwater setting for contamination attributable to dredge spoils placed at
the Buoy 212 site and to define the nature and extent of any identified
contamination. The results of the investigation have been used to assess the
potential threats posed by site contaminants relative to human health or the
environment.

RI Field Activities

The tasks associated with the Buoy 212 RI activities included site reconnaissance
and a records search; a surface soil sampling program; a subsurface soil sampling
program; exploration borehole and well drilling programs with concurrent
subsurface soil sampling elements; groundwater monitoring well installation and
groundwater sampling programs; a drainage network soil and water sampling
program; surveying and mapping programs; completion of a human health risk
evaluation and a screening-level ecological risk assessment; and report
preparation. The investigation began in April 2005 with a site reconnaissance.
The final work plan was submitted in February 2006. Field work programs were
conducted in late November 2005 and in late February/early March 2006, with
some supplemental investigation work completed in May through July 2008.
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Quarterly groundwater sampling was performed in March, June, October, and
December 2006.

Nature and Extent of Contamination
The following is a summary of the investigations conducted and the contaminants
of concern detected at the site:

Drainage network Soils. Drainage network soil samples were collected from
eight locations. Two of the eight drainage network samples contained PCBs at
concentrations of 2.9 parts per million (ppm) and 8.3 ppm. These results are at
concentrations greater than the NYSDEC Part 375-6.8 soil cleanup objective
(SCO) established for the unrestricted use of the site (0.1 ppm) and for the SCO
applicable to the restricted - commercial use of the site (1.0 ppm). The sample
with the higher PCB result was located in the Hudson River floodplain along the
southwestern margin of the closed and covered dredge spoil disposal area. The
other result was located along the margin of the cover on the eastern side of the
site in the vicinity of localized areas of disturbance (likely resulting from
burrowing animals that have brought dredge spoil materials to the surface).

Seventeen metals were detected in drainage network soil samples collected from
the site. Chromium, lead, mercury and zinc were present at concentrations
exceeding applicable NYSDEC SCOs and aluminum, calcium, iron, magnesium,
and potassium were found at concentrations exceeding alternative screening
criteria (New York State background (95th percentile), Source-Distant Data Set
from NYS Brownfield Cleanup Program, Technical Support Document, Appendix
D, September 2006). In general, the highest concentrations of metals were found
at a sample location in the Hudson River floodplain along the southwestern
margin of the site. This location is also where the drainage network soil sample
with the highest PCB result was collected.

Drainage Water. There are no sustained surface water bodies on this site. One
area where precipitation intermittently drains along the eastern margin and
collects intermittently in the southeastern part of the Buoy 212 property was
identified and sampled once. Water that collects in this area has the potential to
drain from the east side of the closed and covered former dredge spoil disposal
structure to the west side through a steel culvert when the water level is high
enough to spill through. Once on the west side of the dredge spoil disposal
structure, the water drains across a narrow floodplain shelf to the adjacent Hudson
River. At the time of sampling, water was flowing through the pass-through
culvert and samples were collected along the water path on the west side of the
disposal structure. None of the eight drainage water samples that were collected
contained PCBs. A total of 10 metals were detected in the drainage water
samples collected from the drainage network at the site. Of these, aluminum and
iron were detected at concentrations above the NYSDEC Class D surface water
standards they were compared to for assessment in nearly all of the eight samples,
but the results appear to represent natural conditions of the native soil rather than
contamination attributable to the disposal of dredge spoil materials at this site.
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Surface Soil. Surface soil samples (covering the 0 to 2-inch soil depth interval)
were collected from 65 locations at this site to assess direct human exposures.
Samples from the surface at some of the exploration boreholes advanced at this
site also contributed to the overall surface soil assessment. All 65 samples were
analyzed for PCBs. Results confirm PCBs at 42 surface soil sampling points with
21 samples reporting concentrations above 0.1 ppm (the unrestricted use SCO)
and 12 samples reporting concentrations above 1.0 ppm (the Restricted Use -
Commercial - SCO applicable to this site). The highest PCB concentration in
surface soil was 9.9 ppm in a sample collected from the Hudson River floodplain
along the southwestern margin of the closed and covered dredge spoil disposal
area. Nearly all of the other results found above the applicable SCOs were either
located along the margins of the cover over the site or on top of the cover in the
vicinity of areas where burrowing animals are thought to have brought dredge
spoil materials to the surface. PCBs in soil are the risk drivers for human health
and for wildlife.

The results also indicate that chromium and mercury (metals that may be
attributable to the contaminated dredge spoil materials at the site or, in some
cases, historical and reoccurring floodplain deposition of contaminated Hudson
River sediments) were found at levels exceeding their respective unrestricted and
commercial use SCO values in a few samples. These metals are not significant
risk drivers for either human health or for wildlife in light of their low frequency.

Subsurface Soil. One hundred and twenty-seven subsurface soil samples (deeper
than the 0 to 2-inch soil depth interval) were collected from 56 locations at this
site and analyzed for PCBs and metals. Results confirm PCBs in 76 subsurface
soil samples with 66 samples reporting concentrations above 0.1 ppm (the
unrestricted use SCO) and 53 samples reporting concentrations above 1.0 ppm
(the Restricted Use - Commercial - SCO applicable to this site). The highest PCB
concentration in the soil under the existing isolation cover was 47 ppm. The
highest PCB concentration in the subsurface soil outside of the existing isolation
cover and in the vicinity of the closed and covered former dredge spoil disposal
area was 2.4 ppm. Nearly all of the subsurface soil results found above the
applicable SCOs outside of the existing isolation cover were either located in
samples collected from the Hudson River floodplain or in the vicinity of areas
where burrowing animals are thought to have disturbed dredge spoil materials
along the margins of the closed and covered dredge spoil disposal area. PCBs in
soil are the risk drivers for human health and for wildlife.

The results also indicate that cadmium and chromium (metals that may be
attributable to the contaminated dredge spoil materials at the site or, in some
cases, historical and reoccurring floodplain deposition of contaminated Hudson
River sediments) were found at levels exceeding their respective unrestricted use
SCO values in a few subsurface soil samples analyzed for these metals. These
metals are not significant risk drivers for either human health or for wildlife at the
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site in light of their low frequency. The same rationale can be applied to the
findings for iron although iron may also be naturally occurring as well.

Groundwater. A total of 32 groundwater samples were collected from eight
groundwater monitoring wells around the site in March, June, September,
October, and December of 2006 to assess the overburden groundwater conditions
at the site. All 32 samples were analyzed for PCBs and metals. PCBs were not
detected in any of the groundwater samples and none of the primary metals of
concern at this site (cadmium, chromium, lead, and mercury) were found at levels
exceeding their respective SCO values for groundwater. Other metals (iron,
magnesium, manganese, and sodium) were found at levels that exceeded their
respective SCO values in the groundwater around the site, but these findings
appear to represent natural conditions.

Fate and Transport

The placement and stockpiling of dredge spoil material associated with routine
and emergency maintenance dredging operations of the New York State
Champlain Canal/Hudson River navigation channel between Canal Lock 7 (Fort
Edward) and the floating red nun channel marker Buoy 212 south of Lock 7, have
resulted in the disposal of hazardous wastes, including PCBs and metals. These
wastes, sporadically entrained within the sediment of the Hudson River and
subsequently removed with some of the sediment from the Champlain
Canal/Hudson River navigation channel as dredge spoil material in the past, have
contaminated the soil at the Buoy 212 site. Historical and reoccurring floodplain
deposition of contaminated Hudson River sediments appear to have contaminated
the soil upon the narrow floodplain shelf between the Hudson River and the
western margin of the closed and covered Buoy 212 dredge spoil disposal site.
Even though some environmental samples collected at the site contain metals that
can be attributed to site activities at concentrations above the recommended SCOs
or alternative screening criteria, in general, the number of metal exceedances was
less frequent than the number of PCB exceedances. Therefore, PCBs are the
primary contaminants of concern at this site.

Routes of Migration. Natural and man-induced mechanisms that can result in the
migration of contaminants from their source areas at this site include: overland
water flow, infiltration, groundwater flow, subsurface utilities, volatilization,
excavation, grading, and vehicular traffic. Based on the evaluation in Section 6,
transportation of PCBs via subsurface utilities, groundwater flow, and volatilization
is not expected to occur. Observations regarding the other migration routes are
summarized below:

m Overland water flow at the Buoy 212 site occurs primarily during heavy
precipitation events or spring snow melts as surface runoff. During heavy
precipitation events, runoff is shed radially away from the higher areas of the
closed and covered dredge spoil disposal area to the topographic low areas
along the eastern and western margins. Along the eastern margin, runoff from
Buoy 212 and nearby areas intermittently flows southward and collects in the
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southeastern part of the Buoy 212 property. Water that intermittently collects
in this area has the potential to drain from the east side of the closed and
covered former dredge spoil disposal structure to the west side through a steel
culvert when the water level is high enough to spill through. Once on the west
side of the dredge spoil disposal structure, the water drains across a narrow
floodplain shelf to the adjacent Hudson River. When the volume of collected
water is not great enough to spill through the steel culvert, the runoff either
infiltrates and/or evaporates without reaching the Hudson River as direct
runoff. Along the western margin, runoff accumulates in the lowest portions
of the narrow floodplain shelf and either drains slowly into the Hudson River
through breaks in the natural and armored bank levy or infiltrates and/or
evaporates without reaching the Hudson River as direct runoff.

m Recognizing that there are some areas of soil contamination that are not
covered by the relatively impermeable barrier in place over the Buoy 212
dredge spoil disposal structure, infiltration of precipitation and the subsequent
flow/percolation of water through the unsaturated zone to groundwater, can
cause water soluble contaminants on the surface or in the vadose zone to
migrate downward to the water table. Considering that PCBs are relatively
insoluble in water, they are not expected to appreciably leach into
groundwater. The potential for PCB migration by water is further reduced by
the presence of organic carbon in the soil between the surface and the top of
the groundwater table, providing carbon sites where PCBs may bind.

m The Buoy 212 dredge spoil disposal structure is closed and covered with a
relatively impermeable barrier and is fenced along its perimeter.
Unauthorized access to the closed and covered disposal cell and the adjoining
Hudson River floodplain area is limited. Considering the current setting of
the Buoy 212 site, the migration of PCBs bound to surface soil is very limited.

Qualitative Human Health Risk Evaluation. PCBs, cadmium, chromium, lead,
and, mercury have been identified as the chemicals of potential concern (COPCs)
in some of environmental samples collected at this site and were evaluated along
current and potential future exposure pathways to assess the potential for human
exposure risks. The magnitude of exposure and likelihood of potential adverse
health effects were assessed qualitatively through comparisons with appropriate
risk-based concentrations that were available.

Current human users at and near the closed and covered dredge spoil disposal
structure include adult New York State Department of Transportation (NYSDOT)
workers involved in sample collections, site inspections, and/or site maintenance
activities (like mowing and fence repair) as needed. NYSDOT workers were
assumed to be exposed to soil/dredge spoil material at the surface and/or brought
to the surface during earth moving activities, in all areas of the site, but primarily
within the fenced area where the closed and covered dredge spoil disposal
structure is situated. If the site is redeveloped in its current state, potential future
site users could include site residents and temporary construction, utility, and
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maintenance workers. During this hypothetical redevelopment, subsurface
soil/dredge spoil material could be brought to the surface as a result of grading
and excavation activities associated with construction. Thus, potential future site
residents and temporary construction, utility, and maintenance workers were
assumed to be exposed to soils/dredge spoil materials to a depth of 10 feet.

The estimated excess cancer risks associated with exposure to the identified
COPCs in soil for current site users (adult NYSDOT workers involved in sample
collections, site inspections, and/or site maintenance activities as needed) are
below the ranges generally considered acceptable by the United States
Environmental Protection Agency (EPA) and NYSDEC/New York State
Department of Health (NYSDOH), and the non-cancer hazard estimates for these
receptors are below the level of potential concern - a non-cancer hazard index of
1. Therefore, no adverse health effects would be expected in these receptors as a
result of exposure to COPCs at the site.

The estimated excess cancer risk calculated for potential future site users
(construction workers and adult and child residents) exposed to the identified
COPC:s in soil are within or below the generally acceptable range. The non-
cancer hazard estimates for potential future site construction workers and adult
residents exposed to soil are at or below the maximum generally acceptable value
of potential concern - a non-cancer hazard index of 1. The non-cancer hazard
index estimate calculated for exposure to soil for the potential future child
resident was 7, indicating that there may be the potential for adverse health effects
due to exposure to PCB-contaminated soil/dredge spoil material. However, due
to the uncertainly associated with reference doses and the conservative nature of
this assessment, resident child exposure to PCB-contaminated soil/dredge spoil
material is not likely to result in any adverse health effects. This potential hazard
is attributable to presumed PCB exposure to soil at the surface in the Hudson
River floodplain along the western margin of the Buoy 212 site outside of the
perimeter fence.

Screening Level Ecological Risk Assessment

The ecological risk assessment (ERA) evaluated the existing and potential
impacts from the Buoy 212 site to fish and wildlife receptors. This assessment
was limited to terrestrial and aquatic habitats that are within the Buoy 212 parcel
and does not include the nearby Hudson River or the Champlain Canal. The
Hudson River and the portions of the Champlain Canal that are within it are being
addressed by the EPA Hudson River PCBs Superfund Site remedial program.

The ERA results are summarized below.

m Chemicals detected in soil did not exceed the available phytotoxicity
screening benchmarks. Considering this, soils at the site do not pose a risk to
terrestrial plant communities.

m The mercury screening benchmark was marginally exceeded at four sampling
locations on site; however, three of the exceedances occurred in samples
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collected between 4 and 6 feet below the ground surface, where the potential
for exposure is limited. No other chemicals exceeded the available screening
benchmarks. Overall, these results suggest that risks to soil invertebrates from
chemicals in soil at the site are minimal.

Based on food-chain modeling results, total PCBs in soil are likely to pose a
risk to song birds, such as the American robin, and small mammals, such as
the short-tailed shrew, that feed extensively on soil invertebrates. Risks to
carnivorous birds and mammals and other wildlife species with large home
ranges appear to be minimal.

Immature stages of amphibians in the area where precipitation intermittently
drains along the eastern margin and collects intermittently in the southeastern
part of the Buoy 212 property may be at risk from aluminum and iron based
on comparison with surface water standards for these substances in the
drainage water samples collected at the site.

Benthic organisms in the intermittent drainage network along the eastern site
margin and on the floodplain shelf adjacent to the Hudson River may be
affected by several substances (total PCBs, cadmium, chromium, copper, iron,
lead, manganese, mercury, nickel, and vanadium) that were reported above
established benchmarks for benthic-life protection in the drainage network
soil samples collected from these areas. However, considering that only low-
level effect benchmarks were exceeded in a few of the samples, the likelihood
of a community-level impact is anticipated to be low.

Overall, the current environmental conditions at the site pose little or no risk to
communities of terrestrial plants and soil invertebrates, but may pose a risk to
some wildlife species that use the site and perhaps also to aquatic life in the
intermittent drainage network on the site and on the floodplain adjacent to the
Hudson River.

Conclusions and Recommendations

Conclusions.
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The placement and stockpiling of dredge spoil material associated with
routine and emergency maintenance dredging operations of the New York
State Champlain Canal/Hudson River navigation channel between Champlain
Canal Lock 7 (Fort Edward) and the floating red nun channel marker Buoy
212 south of Lock 7, have resulted in the disposal of hazardous wastes,
including PCBs and metals. These wastes, sporadically entrained within the
sediment of the Hudson River and subsequently removed with some of the
sediment from the Champlain Canal/Hudson River navigation channel as
dredge spoil material in the past, have contaminated the soil at the Buoy 212
dredge spoil disposal site.
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Historical and reoccurring floodplain deposition of contaminated Hudson
River sediments appear to have contaminated the soil upon the narrow
floodplain shelf between the Hudson River and the western margin of the
closed and covered Buoy 212 dredge spoil disposal site.

PCB-contaminated soils/dredge spoil materials are found throughout the
closed and covered dredge spoil disposal structure at the Buoy 212 site. These
soils/dredge spoil materials are typically dark gray to black, fine to medium
sands with varying amounts of silt, black shale fragments, pebble gravel, brick
fragments, coal fragments, fused slag, glass shards, and wood debris. Based
on observations made during borehole drilling and sampling, materials that
could be characterized as dredge spoils varied in thickness from a few inches
to nearly 13 feet under the cover established at the site.

PCBs are present in surface and subsurface soil in some areas of the site at
concentrations that exceed the recommended SCOs. However, considering all
factors associated with assessing the potential for human exposure, the
concentrations of PCBs found in the contaminated soil/dredge spoil are not
likely to result in adverse health effects and represent a low risk to humans
under the current and anticipated future uses for the site.

PCBs in surface soil samples (covering the 0 to 2-inch soil depth interval)
were confirmed at 42 surface soil sampling points with 21 samples reporting
concentrations above 0.1 ppm (the unrestricted use SCO) and 12 samples
reporting concentrations above 1.0 ppm (the restricted use - commercial -
SCO). The highest PCB concentration in surface soil was 9.9 ppm in a
sample collected from the Hudson River floodplain along the southwestern
margin of the closed and covered dredge spoil disposal area. Nearly all of the
other results found above the applicable SCOs were either located along the
margins of the cover over the site or on top of the cover in the vicinity of areas
where burrowing animals have brought dredge spoil materials to the surface.

PCBs in subsurface soil samples (deeper than the 0 to 2-inch soil depth
interval) were confirmed in 76 subsurface soil samples with 66 samples
reporting concentrations above 0.1 ppm (the unrestricted use SCO) and 53
samples reporting concentrations above 1.0 ppm (the Restricted Use -
Commercial - SCO). The highest PCB concentration in the soil under the
existing isolation cover was 47 ppm. The highest PCB concentration in the
subsurface soil outside of the existing isolation cover and in the vicinity of the
closed and covered former dredge spoil disposal area was 2.4 ppm. Nearly all
of the subsurface soil results found above the applicable SCOs outside of the
existing isolation cover were either located in samples collected from the
Hudson River floodplain or in the vicinity of areas where burrowing animals
are thought to have disturbed dredge spoil materials along the margins of the
closed and covered dredge spoil disposal area.
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Although the immature stages of amphibians in the area where precipitation
intermittently drains along the eastern margin and collects intermittently in the
southeastern part of the Buoy 212 property may be at risk from aluminum and
iron based on comparison with surface water standards for these substances,
environmental contamination attributable to the dredge spoil materials at the
site poses little or no risk to communities of terrestrial plants, invertebrates in
soil, or carnivorous birds and mammals.

Monitoring continues to demonstrate that groundwater is not being impacted
by any contaminants attributable to the dredge spoil materials at Buoy 212.

A single residential well near the site that draws water from the overburden
aquifer has been sampled and did not show any impact attributable to the site.

Recommendations for Future Work.

A detailed study of earthworms collected from the Buoy 212 parcel that
involves chemical analysis for total PCBs should be considered to establish a
site-specific measurement for the amount of PCB uptake in earthworms as
prey of invertivorous wildlife and reduce uncertainty in the risk estimates for
the American robin and short-tailed shrew.

Additional ecological evaluation should be considered for the Buoy 212 site
that involves the collection of drainage water and soil from the area where
precipitation intermittently flows along the eastern margin and collects
intermittently in the southeastern part of the Buoy 212 property for use in
short-term, chronic toxicity tests to assess whether chemicals that exceed
benchmarks in the water and soil from these areas result in observable
toxicity.

The findings of these proposed studies/evaluations (if implemented) will be
submitted under a separate cover. A companion feasibility study (FS) has been
done to address the contamination identified in this RI and provides remedial
alternative recommendations.
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Introduction

1.1 Purpose of the Remedial Investigation

Ecology and Environment Engineering, P.C. (EEEPC) completed the elements of
a remedial investigation (RI) at the Buoy 212 Dredge Spoil Disposal Area project
site (New York State Department of Environmental Conservation [NYSDEC] Site
558018) for the Division of Environmental Remediation in the NYSDEC under
State Superfund Contract Work Assignment D003493-51. Buoy 212is located on
the east bank of the Hudson River in the Town of Fort Edward, New York in
Washington County, New York (see Figure 1-1 and 1-2).

The purposes of this RI were to:

m Evaluate surface soils, subsurface soil, surface drainage networks, and the
groundwater setting for contamination attributable to the Buoy 212 Dredge
Spoil Disposal Area;

m Define the nature and extent of identified contamination at or in the vicinity of
the site;

m Define and evaluate potential pathways of contaminant migration;

m Generate a human health exposure risk assessment that documents whether or
not conditions at the site pose a potential human health exposure risk, and
provides data useful to the evaluation of remedial activities and alternatives;

m Generate an ecological risk assessment (ERA) that documents whether or not
conditions at the site pose a potential ecological risk; and

m Provide the data necessary to identify potential remedial alternatives to
mitigate contamination problems that pose threats to public health or the
environment.

1.2 Site Background

1.2.1 Site Description

The Buoy 212 Dredge Spoil Disposal Area site is located along the eastern shore
of the Hudson River in the town of Fort Edward (Washington County), about 1.3
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miles down-river (south) of Champlain Canal Lock 7 and near the floating red
nun Buoy 212 that marks the eastern margin of the navigation channel of the
Champlain Canal within the Hudson River (see Figures 1-1 and 1-2). The site
consists of a closed and covered basin and earthen containment berm complex
built by the Waterways Maintenance Division of the New York State Department
of Transportation (NYSDOT) to dewater and hold sediment removed from the
Champlain Canal/Hudson River navigation channel south of Canal Lock 7 - with
emphasis on the navigation channel in the Hudson River between the Buoy 212
and Buoy 216 channel markers - in conjunction with routine and emergency
maintenance dredging operations of the Canal System. The unlined settling basin
system at this site was initially constructed by excavating the native soils on the
property slightly and grading the displaced soils outward and upward to form the
various containment berms. During subsequent maintenance operations, it is
likely that some of the older dredge spoil materials were re-graded in order to
deepen the settling basin and accommodate the disposal of additional dredge spoil
materials. In its present closed and covered state, the dredge spoil disposal
structure is about 200 feet wide and extends about 850 feet along the shore of the
Hudson River with a foot-print covering nearly 4.1 acres on a parcel owned by
New York State. The adjoining property to the north is privately owned and
occupied by a single dwelling and a few outbuildings. The residence on this
property is connected to a public water supply. The adjoining property to the east
is occupied by a single dwelling and several outbuildings and small service
structures. There is a private well on this property that draws water from the
overburden aquifer. The well is approximately 300 feet away from the eastern
margin of the site. The adjoining property to the south is an open field and is
being used as a temporary support area and access point to the Hudson River for
the Hudson River Dredging Project.

The Hudson River and the Champlain Canal adjacent to Buoy 212 are part of the
United States Environmental Protection Agency’s (EPA’s) Hudson River PCBs
Superfund Site as listed on the National Priority List (NPL) and listed in the
Department’s “Registry of Inactive Hazardous Waste Disposal Sites in New York
State” under site number 546031 with a Class 2 designation (a site where
hazardous waste disposal has been confirmed and presents a significant threat to
public health and/or the environment - action is required). PCBs, from two
upstream General Electric plant site sources, are the main contaminants of
concern for this NPL site. These wastes, sporadically entrained within the
sediment of the Hudson River and subsequently removed with some of the
sediment from the Champlain Canal/Hudson River navigation channel as dredge
spoil material in the past, have contaminated the soils at the Buoy 212 site.

The geologic setting for the Buoy 212 site has a varied mixture of silts, sands,
gravel, and clay and that were placed over bedrock by natural processes and a
varied mixture of sand, silt, shale fragments, and debris that were placed over the
earlier lacustrine and alluvial deposits by unnatural processes a relatively short
time ago.
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1. Introduction

The overburden materials in the natural setting are located in most areas outside
of the basin and berm system at the site. The overall thickness of these native
soils at Buoy 212 is not known, but earlier work by others report similar
undisturbed silts, sands, gravel, and clay to a depth about 40 feet lower than the
bottom of the Buoy 212 dredge spoil disposal structure (Malcolm Pirnie 1992).

The overburden materials in the unnatural setting are best described as
mechanically reworked native soil mixed with dredge spoil materials in the closed
and covered dredge spoil disposal structure. The dredge spoils are typically dark
gray to black, fine to medium sands with varying amounts of silt, black shale
fragments, pebble gravel, brick fragments, coal fragments, fused slag, glass
shards, and wood debris. Based on observations made during borehole drilling
and sampling, materials that could be characterized as dredge spoils varied in
thickness from a few inches to nearly 13 feet.

Groundwater flow at this site typically moves away from the topographic rise on
the eastern side and toward the Hudson River in a general west-southwest
direction. Based on groundwater elevation measurements and other observations
made during the RI, lines of equal groundwater elevation are nearly parallel with
the shore of the River and groundwater appears to flow through the native
overburden soils just below the dredge spoil materials placed at the site most of
the year.

1.2.2 Operational/Disposal History

As described above, a single unlined settling basin and baffle system was
constructed at this site by the Waterways Maintenance Division of the NYSDOT
and was used to dewater and hold dredge spoil material removed from the
Champlain Canal/Hudson River navigation channel south of Champlain Canal
Lock 7 - with emphasis on the navigation channel in the Hudson River between
the Buoy 212 and Buoy 216 channel markers - in conjunction with routine and
emergency maintenance dredging operations of the Canal System. Available
NYSDOT records report that the Buoy 212 dredge spoil disposal area was used
between 1970 and 1979. The records covering this period report the disposal of
an unspecified volume of the 283,021 cubic yards (CY) of dredge spoil material
processed in 1970 for the given stretch of River and the disposal of 28,725 CY in
1976 from the navigation channel between the Buoy 212 and Buoy 216 channel
markers. Records also indicate that dredge spoils were also placed at Buoy 212 in
1979, but do not provide a specific volume out of the 66,930 CY processed that
year for the given stretch of river. The Buoy 212 site was last used in 1979 and
covered with 12-inches of sand and seeded. As described earlier, PCB
contamination at the Buoy 212 site is attributable to the presence of PCB wastes
(from activities at two upstream General Electric plant site sources) in some
Hudson River sediments that were removed from the Champlain Canal/Hudson
River navigation channel as dredge spoil material.
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1.2.3 Remedial History/Previous Investigations

During an assessment of areas with possible PCB contamination in the Upper
Hudson River Valley completed by Weston Environmental for NYSDEC in 1978,
it was found that the soils/dredge spoil materials at this site were contaminated
with PCBs at levels up to 264 parts per million (ppm). As mentioned previously,
the Buoy 212 site was last used in 1979 and covered with 12 inches of sand and
seeded. Monitoring wells were also installed and a monitoring program was
established. These actions were done in compliance with Toxic Substances
Control Act (TSCA) requirements imposed by the EPA when they issued an
approval for the temporary storage/disposal of PCB-laden material at this site in
September 1979. Monitoring confirmed PCB contamination in the local
groundwater and shallow soils at the site and a soil sampling program initiated in
1989 confirmed PCB contamination at the site within the limits of the closed
dredge spoil disposal structure.

In May of 1989, NYSDEC listed the site as a Class 2 site in the Registry of
Inactive Hazardous Waste Disposal Sites in New York State. A Class 2 site is a
site where hazardous waste presents a significant threat to the public health or the
environment and action is required.

In 1991, a TSCA-approved clay cover was added over the existing “standard turf”
cover. The new cover was constructed by the NYSDOT and the earlier
monitoring wells were replaced. Subsequent monitoring demonstrated that PCB
levels in the local groundwater diminished such that PCBs were no longer
detected in the groundwater following the installation of the TSCA-approved
cover. A follow-up assessment completed by Malcolm Pirnie in 1992 for
NYSDEC confirmed the presence of PCB contamination at the Buoy 212 site at
levels greater than 50 ppm, the definition of hazardous waste, in five of the 21
samples that had reportable PCB detections. PCB concentrations for all samples
ranged between non-detect (less than 2 ppm) and 180 ppm. Based on the results
of the Malcolm Pirnie study, it was estimated that the Buoy 212 site contained
65,500 CY of contaminated soil with a PCB concentration greater than 2 ppm.
The mass of PCBs at this site was also estimated to be 7,000 pounds in the
Malcolm Pirnie report.

The site was removed from the New York State Registry of Inactive Hazardous
Waste Disposal Sites in March 1998 because it was determined that TSCA
facilities do not meet the definition of inactive sites. Personnel from NYSDOT
inspect and sample the groundwater monitoring wells and maintain the site under
the TSCA program. The most recent TSCA program inspection occurred on May
20, 2010.

A series of 11 surface soil samples and two nearshore floodplain/sediment
samples were collected from the adjoining residential property to the north of the
Buoy 212 site in August of 1998 by NYSDEC. PCBs were detected at
concentrations of 10.4 ppm and 19.94 ppm in two of the 11 surface soil samples -
and at concentrations of 1 ppm and 6.5 ppm in the two nearshore floodplain/
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1. Introduction

sediment samples. These findings were included in the NYSDEC’s “July 2001
Dredge Spoils Investigation Report.”

In 2005, NYSDEC contracted EEEPC to perform the Buoy 212 RI/Feasibility
Study (FS) to characterize the nature and extent of contamination at the site and to
develop remedial alternatives to address that contamination. Reports covering the
details of RI/FS were finalized in February 2011. In these reports, it was
estimated that the Buoy 212 site contains approximately 56,000 CY of
contaminated material.

An Interim Remedial Measure (IRM) was completed in August 2010 to address
an area where PCB-contaminated soils/dredge spoil materials were identified on
an adjacent property at concentrations above 0.1 ppm (the unrestricted use
Standards, Criteria and Guidance value). Approximately 100 CY of PCB-
contaminated soils/dredge spoil materials were excavated and removed to an off-
site disposal facility during the IRM Soil Removal Program. Subsequent soil
sampling confirmed that the remedial measure was effective and successful. The

causeway has been restored with clean materials (Precision Environmental
Services 2010).
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Remedial Investigation Activities

2.1 Site Reconnaissance and Records Search

Prior to work plan development, site reconnaissance was conducted at the Buoy
212 site on April 7, 2005 to identify potential sampling locations and to evaluate
equipment access with site personnel.

NYSDEC provided EEEPC with copies of pertinent historical site investigation
reports for review and incorporation into the project work plan and this RI report.
In addition, various environmental geographic information system (GIS) shape
files and property ownership data were obtained and used for this site
investigation.

EEEPC reviewed available reports from previous site investigation activities
including:

m  Malcolm Pirnie, 1977, Maintenance Dredging, Champlain Canal, Fort
Edward Terminal Channel, Fort Edward, New York;

m Malcolm Pirnie, 1979, Removal and Disposal of PCB-Contaminated River
Bed Materials;

m  Malcolm Pirnie, 1992, Hudson River PCB Project Dredge Spoil Stes
Investigation; and

m  Weston, 1978, Migration of PCBs from Landfills and Dredge Spoil Stesin
the Hudson River Valley, New York.

Historical aerial photographs and historical topographic maps were also reviewed
to assist in the understanding of the past use of this site and with the selecting of
site investigation sampling locations.

2.1.1 Health and Safety Monitoring

During the field investigation, the site safety officer performed air monitoring to
characterize potential airborne vapor and particulate concentrations, including
volatile organic vapors and explosive gases. The air monitoring was conducted
for the protection of site workers and the community and to characterize
environmental samples. Action levels for each monitoring instrument were
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2. Remedial Investigation Activities

detailed in the site-specific Health and Safety Plan (HASP) (EEEPC 2005).
Levels of organic vapors were measured in the workers’ breathing zone, for
which action levels are based. Oxygen-deficient and combustible gas monitors
were positioned at a location (e.g., at the top of the boreholes) that measured
worst-case concentrations and provided the earliest possible warning that a
hazardous condition may form. No organic vapors, oxygen deficiencies, or
combustible gas concentrations were detected during any part of the field
investigation.

During drilling, air monitoring was conducted downwind for particulates and
organic vapors in accordance with the Community Air Monitoring Plan (EEEPC
2005). The purpose of this program was to provide a measure of protection for
the downwind community and receptors and to confirm that remedial work
activities did not spread contamination away from the site through the air.
Continuous organic vapor monitoring was conducted in the breathing zone of
each drilling location during drilling/sampling using a photo-ionization detector
(PID) (MiniRAE 2000) equipped with a 10.6 electron-volt lamp. Concentrations
were monitored directly on the instrument display by the EEEPC site-safety
officer and were frequently recorded in a notebook during intrusive activities. No
organic vapors were detected above background levels during drilling, sampling,
or other investigation activities. Particulate monitoring was conducted using MIE
DataRam dust monitors equipped with omni-directional sampling ports capable of
measuring particulate matter of less than 10 microns (PM;). Particulate monitors
were placed downwind of each drilling location (except when precipitation
eliminated the need for dust monitoring or during inclement weather when rain or
temperatures below 40°F could damage the equipment). The monitors were
programmed to record time-weighted averages every 15 minutes and were
frequently monitored by EEEPC’s site-safety officer. During the Buoy 212
investigation, particulate monitoring was only conducted on two days during the
intrusive sampling activities due to weather limitations. Downwind particulate
levels did not exceed the action level of 100 micrograms per cubic meter (pg/m3)
at any time. Particulate monitoring results are provided in Appendix A.

Prior to initiating intrusive subsurface activities, EEEPC coordinated with site
personnel and the Underground Facilities Protection Organization to identify and
locate underground utilities.

2.2 Field Activities

The tasks associated with the Buoy 212 RI included site reconnaissance and a
records search (see Section 2.1); a surface soil sampling program, exploration
borehole and well drilling programs with concurrent subsurface soil sampling
elements; well installation and groundwater sampling programs; a drainage
network soil and water sampling program; surveying and mapping programs;
completion of a human health risk evaluation and a screening-level ecological risk
assessment; and report preparation.
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2. Remedial Investigation Activities

For reference, any boring advanced through the obvious cover over the closed
dredge spoil disposal structure at this site was called a cover borehole and given
the sample prefix CBH; any boring advanced in areas along the supposed margins
of the cover area was called a margin borehole and given the sample prefix MBH;
any boring installed in the area south of the closed dredge spoil disposal structure
was called a southern borehole and given the prefix SBH; and any sampling point
advanced using a hand auger at the site was given the prefix PBH in conjunction
with this remedial investigation.

The field investigation began on November 29, 2005, when eight drainage
network soil samples (SD-01 through SD-08) and eight drainage network water
samples (SW-01 through SW-08) were collected from areas where precipitation
intermittently drains and collects on the Buoy 212 property (see Section 2.2.1);
and 24 surface soil samples (SS-01 to SS-24) were collected at the site. Between
February 23, 2006 and March 1, 2006, 12 cover boreholes (CBH-01 through
CBH-12) and nine margin boreholes (MBH-01 through MBH-08 and MBH-08A)
were drilled and sampled. In addition, three new groundwater monitoring wells
(MW-05 through MW-07) were installed to supplement the four existing
groundwater monitoring wells at the site, the recovered soils were sampled, and
the new wells were developed (see Figure 2-1). Quarterly groundwater sampling
of the new and existing monitoring wells was conducted in March, June, October,
and December 2006.

Supplemental investigation work was completed at the Buoy 212 site in May,
June, and July of 2008 to further define the extent of contamination. During these
efforts, nine borings (SBH-01 through SBH-09) were advanced in an area south
of the dredge spoil disposal structure; four sampling points (PBH-01 through
PBH-04) were advanced near the presumed perimeter of the disposal structure
using a hand auger; and three surface soil samples (SS201- SS-203) were
collected on May 16, 2008. Work completed between June 10, 2008, and June
12, 2008, involved the installation of 28 more hand auger sampling points (PBH-
05 through PBH-28) near the presumed disposal structure’s perimeter; the
collection of two more surface soil samples (PBH-SS208a and PBH-SS20a) at the
site; and the collection of surface and subsurface soil samples on a neighboring
property where dredge spoil materials from the Buoy 212 site were used to
construct a narrow causeway for access to the dredge spoil dewatering/disposal
structure when it was first established in 1970 and where NYSDOT had set up a
field office and break area for workers while the Buoy 212 dredge spoil
dewatering/disposal structure was being used (see Appendix M). The last phase
of field work was completed on July 7, 2008, and involved the installation of
three additional hand auger sampling points (PBH-12, PBH-14 and PBH-16) near
the presumed disposal structure’s perimeter and the completion of site surveying
work. The RI field activities were performed in accordance with The Technical
Work Plan for the Remedial Investigation and Feasibility Sudy at the Buoy 212
Dredge Spoil Disposal Area developed by EEEPC and approved by NYSDEC in
November 2005.
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2. Remedial Investigation Activities

The methodologies and specific goals of each of these activities are described
further in this section. Analytical sampling results are discussed in Sections 4 and
5. A photographic log of the field activities and sampling locations is presented
in Appendix B. Appendix C provides all borehole and monitoring well
descriptive logs. Refer to Appendix E for all monitoring well development logs
and to Appendix G for all well purge and sampling records.

2.2.1 Drainage Network Soil and Water Sampling

There are no sustained surface water bodies on this site. One area where
precipitation intermittently drains along the eastern margin and collects
intermittently in the southeastern part of the Buoy 212 property was identified and
sampled once. Water that collects in this area has the potential to drain from the
east side of the closed and covered former dredge spoil disposal structure to the
west side through a steel culvert when the water level is high enough to spill
through. Once on the west side of the dredge spoil disposal structure, the water
drains across a narrow floodplain shelf to the adjacent Hudson River. At the time
of sampling, water was flowing through the pass-through culvert and samples
were collected along the water path on the west side of the disposal structure.
Soil samples were also collected along the water path at the locations where the
drainage water samples were collected for analysis. The location of these
sampling points is shown on Figure 2-1.

Eight drainage network soil samples (SD-01 through SD-08) and eight drainage
water samples (SW-01 through SW-08) were collected on November 29, 2005.
Drainage network soil and water sample sets were collected at three locations
(SW/SD-03 through SW/SD-05) in the drainage network along the eastern
margin, at three locations (SW/SD-06 through SW/SD-08) in the area runoff
collects intermittently in the southeastern part of the Buoy 212 property, and at
two locations (SW/SD-01 through SW/SD-02) along the drainage network on the
west side of the disposal structure and on the floodplain shelf adjacent to the
Hudson River.

The analyses selected for these samples are summarized in Tables 2-1 and 2-2.

2.2.2 Surface Soil Sampling

A total of 65 surface soil samples (covering the 0 to 2-inch soil depth interval)
were collected from 65 sampling locations at this site to assess direct human
exposures. Samples from the surface at some of the exploration boreholes
advanced at this site also contributed to the overall surface soil assessment.
Twenty-six samples were collected from locations on the closed and covered
dredge spoil disposal structure at this site and 39 samples were collected from
locations beyond the margins of the disposal structure, including 14 points in the
Hudson River floodplain along the west side of the site (see Figure 2-1).

The analyses selected for all of these samples are summarized in Table 2-3.
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Another series of 10 surface soil samples were collected at 10 locations on a
neighboring property where dredge spoil materials from the Buoy 212 site were
used to construct a narrow causeway for access to the dredge spoil
dewatering/disposal structure when it was first established in 1970 and where
NYSDOT had set up a field office and break area for workers while the Buoy 212
dredge spoil dewatering/disposal structure was being used. These samples are
discussed further in Appendix M and not in the main report because the soils
where PCB contamination was identified at concentrations above 0.1 ppm (the
unrestricted use SCO) were removed during an IRM and are no longer part of the
current site conditions that are being assessed.

2.2.3 Borehole/Well Drilling and Subsurface Soil Sampling

A total of 13 cover boreholes, nine margin boreholes, nine southern area
boreholes, 32 perimeter boreholes, and three new groundwater monitoring wells
were installed in and around the closed and covered dredge spoil disposal
structure as part of the exploration borehole and well drilling programs at the
Buoy 212 site. These programs, and their concurrent subsurface soil sampling
elements, were used to evaluate the subsurface soil local groundwater conditions
and chemistry at the Buoy 212 site; define the nature and three-dimensional extent
of any identified contamination at or in the vicinity of the site; and define and
evaluate potential pathways of contaminant migration. The information gathered
during this program was also used to define the extent of cover over the closed
dredge spoil disposal structure at this site. A sample collection summary,
including sampling depth, soil description, and the analyses performed, is
provided in Table 2-4. Drilling by machine was conducted between February and
March of 2006, using a CME-45 drill rig operated by GeoLogic NY, Inc., under
the supervision of an EEEPC field team. Supplemental drilling by machine was
conducted in May of 2008, using a direct-push technology rig operated by Aztech
Technologies, again with the supervision of an EEEPC field team. Borehole
installation by hand auger and shovel was conducted between May and June of
2008 by EEEPC field teams. Borehole and monitoring well logs are provided in
Appendix C.

A total of 127 subsurface soil samples were collected from the 13 cover
boreholes, the nine margin boreholes, the three new monitoring well boreholes, 25
of the perimeter boreholes, and six of the southern area boreholes. The cover
boreholes and the monitoring well boreholes were installed to a maximum depth
of 20.2 feet below the existing ground surface and up to five subsurface soil
sample intervals were collected for chemical analysis from each borehole.
Samples selected for chemical analysis at each of these boreholes included at
least: one sample of material that could be characterized as dredge spoil (if
present and distinguishable), one sample from a soil interval above any
distinguishable dredge spoil material, and one sample from a soil interval below
any distinguishable dredge spoil material, as applicable. The nine margin
boreholes were drilled to a maximum depth of 11 feet below the existing ground
surface. The southern area boreholes were installed to depths ranging between
two and eight feet using a direct-push drill rig. The perimeter boreholes were
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installed to a maximum depth of 2 feet using a hand auger or shovel. Up to three
subsurface soil samples were collected from each of these locations. As with the
cover borehole and monitoring well borehole locations, one soil sample selected
for chemical analysis at each of these other boreholes included at least one sample
of any material that could be characterized as dredge spoil (if present and
distinguishable) and one sample from a soil interval below any distinguishable
dredge spoil material, as applicable. All subsurface soil recoveries were screened
with a PID for organic vapors and a description of the soil core was recorded in
the logbook. All subsurface soil samples selected for chemical analysis were
placed in appropriate sample containers using a dedicated stainless-steel spoon for
each individual sample.

In addition, three representative samples of the primary soil types encountered at
the site during borehole drilling activities (clay, sand, and soil material that could
be characterized as dredge spoil), were submitted for geotechnical testing to
confirm soil descriptions and provide basic particle size distribution information
for use in the Feasibility Study. Test results for the “clay” sample did not match
the prevailing field descriptions as 79% of the sample was classified as silt and
clay that contained approximately 3.5% organic matter (see Appendix D). The
results for the “sand” sample were consistent with the field descriptions as over
90% of the sample material was classified as sand with approximately 0.5%
organic matter. The results for the “dredge spoil” sample were consistent with the
field descriptions with 80% of the sample classified as sand, 14% as silt, and a
total organic content of 7.3%.

A series of 19 subsurface soil samples were collected from 10 locations on a
neighboring property where dredge spoil materials from the Buoy 212 site were
used to construct a narrow causeway for access to the dredge spoil
dewatering/disposal structure when it was first established in 1970. NYSDOT
had set up a field office and break area for workers while the Buoy 212 dredge
spoil dewatering/disposal structure was being used. These samples are discussed
further in Appendix M and not in the main report because the soils where PCB
contamination was identified at concentrations above 0.1 ppm (the unrestricted
use SCO) were removed during an IRM and are no longer part of the current site
conditions that are being assessed.

2.3 Groundwater Investigation

2.3.1 Monitoring Well Installation

Three new groundwater monitoring wells (MW-05 through MW-07) were
installed to supplement the five existing groundwater monitoring wells at the site
in accordance with the work plan.

Each new monitoring well was constructed using a 10-foot segment of 2-inch
inner diameter (ID) polyvinyl chloride (PVC) screen with a 0.010-inch slot size,
followed by a sufficient length of 2-inch ID Schedule 40 PVC riser to reach an
appropriate working height above existing grade. All PVC connections were
flush-threaded and a threaded PVC cap was placed on the bottom of each screen
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prior to installation. U.S. Silica #0 sand was used to build a sand pack around the
screen that extended from below the screen to about 2-feet above the screen
elevation. The sand pack was followed by a 2-foot-thick pelletized bentonite seal.
After the bentonite seal was allowed to hydrate for a minimum of 30 minutes, a
5% bentonite/cement grout mixture was installed in the space above the bentonite
seal to about 1 foot below the ground surface. Each well is sealed and protected
at the surface by a poured concrete anti-percolation pad, a steel protective casing,
and a padlock. All PVC well risers were fitted with a watertight locking J-plug
cap. The three newly installed monitoring wells were all screened in a soil
interval below any soil material that could be characterized as dredge spoil. Table
2-4 summarizes the borehole drilling and subsurface samples collected and Table
2-5 summarizes the monitoring well construction data. Well boring and
construction logs are presented in Appendix C.

2.3.2 Monitoring Well Development

The EEEPC field team developed the newly installed monitoring wells on March
21,2006. Well development was conducted using a decontaminated submersible
pump at the maximum flow rate that would not draw the water level down to the
pump. The pump was slowly moved to different depth intervals within the
screened interval to draw fine particles out of the sand pack and into the well for
removal without surging the well. Temperature, pH, conductivity, and turbidity
measurements were recorded to monitor the progress of the development process.
Development was performed in most wells until pH, specific conductance, and
temperature stabilized over three consecutive readings and turbidity of the
discharge was 50 nephelometric turbidity units (NTUs) or less. Appendix E
contains the well development records for each well.

2.3.3 Groundwater Sampling

A total of 32 groundwater samples were collected from three new monitoring
wells and the existing five monitoring wells around the site in March, June,
September-October, and December of 2006 to assess the overburden groundwater
conditions at the site. All 32 samples were analyzed for PCBs and metals. In
addition, a single groundwater sample was collected from a residential well near
the site in June of 2008. The well draws water from the overburden aquifer. The
sample was analyzed for PCBs and metals.

The monitoring wells were sampled no sooner than 24 hours after
development/purging was completed in order to allow the well adequate time to
recover. Groundwater sampling was performed in accordance with the
procedures outlined in the RI work plan (EEEPC 2005).

Prior to sampling each monitoring well, static water levels were measured and
used to determine the volume of standing water in the well and the volume of
water to be purged in each case (typically three volumes of water standing in each
well; see Table 2-6). Submersible pumps with well-dedicated polyethylene
tubing were used for purging and sampling each well during all four rounds of
groundwater sampling. Dedicated bailers and new dedicated nylon cord were
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used for wells that had insufficient water for pumping. Temperature, pH,
conductivity, and turbidity measurements were recorded throughout the well
purging process and immediately prior to sampling. Purging was continued until
either groundwater turbidity was below 50 NTUs or five well volumes were
purged. Table 2-7 is a record summary of sample numbers, dates, and
groundwater parameters that were measured as part of the purging/sampling
process. See Appendix G for well purge and sample records.

2.4 Laboratory Analysis

Severn Trent Laboratories (STL) of Buffalo, New York, performed the laboratory
analyses for this project. STL followed NYSDEC Analytical Services Protocol
(ASP) of June 2000 for analytical methods, quality assurance (QA)/quality
control (QC), holding times, and reporting requirements. Laboratory data were
reported with full data package (Category B) and standard laboratory electronic
data deliverable (EDD) consistent with the Automatic Data Review (ADR)
program. Samples selected for PCB screening level analysis were reported with a
Category A data package.

Two analytical approaches were used to analyze for PCBs in soil: a screening
method and SW-846 EPA Method 8082. The screening method is a modified
EPA Method 8082 using a medium-level extraction approach. This laboratory
method used smaller sample size and higher detection limits to facilitate rapid
extraction and analysis of the samples and provided results within 72 hours. A
standard EPA Method 8082 extraction/analysis typically provides a lower
detection limit analysis for PCB samples and was used for confirmation purposes
during this project. Sixty-one percent of the soil samples collected and submitted
for PCB analysis were processed using the screening method, and approximately
21% of these samples were also processed using the standard EPA Method 8082
PCB analysis. The other 39% of the soil samples submitted for PCB analysis
were processed using the standard EPA Method 8082 PCB analysis. All
groundwater monitoring well samples and all drainage water samples were
analyzed using the standard EPA Method 8082 analysis. The water sample
collected from the nearby residential well was analyzed for PCBs using EPA
Method 608 (an alternative method similar to EPA Method 8082 that also
typically provides a low detection limit analysis for PCBs).

About 70% of the soil samples that were submitted for metals analysis were tested
for cadmium, chromium, lead, and mercury only, as these metals are known to be
sporadically entrained within the sediment of the Hudson River from upstream
sources, and because they are the metals that potentially pose the greatest human
health exposure risk at the site. The remaining 30% of the samples submitted for
metals analysis were tested for the full suite of 23 Target Analyte List (TAL)
metals. All groundwater monitoring well samples, all drainage network water
samples, and all surface soil samples collected along the intermittent drainage
network at the site, were analyzed for TAL metals plus mercury using EPA
Method 6010 and EPA Method 7471. The water samples collected from the
nearby residential wells were analyzed for TAL metals using EPA Method 200.7
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(an alternative method similar to EPA Method 6010 that also typically provides a
low detection limit analysis for PCBs).

2.5 Site Survey

Lu Engineers of Penfield, New York, performed some initial site survey during
the week of March 24, 2006. Surveying included measuring the horizontal
locations and vertical elevations of the 12 cap boreholes, nine margin boreholes,
three new groundwater monitoring wells, and the five existing groundwater
monitoring wells. Surface soil sampling locations and the eight drainage network
soil and water sample locations were located by EEEPC personnel using a
portable global positioning system (GPS) unit. Popli Consulting Engineers and
Surveyors of Penfield, New York, performed some additional site survey work on
July 7, 2008. The new surveying work provided horizontal locations and vertical
elevations for one of the cover boreholes, 21 of the perimeter boreholes, 36
additional points along the western property boundary, and the 10 sampling
locations on a neighboring property where dredge spoil materials from the Buoy
212 site were used to construct a narrow causeway for access to the dredge spoil
dewatering/disposal structure when it was first established in 1970 and where
NYSDOT had set up a field office and break area for workers while the Buoy 212
dredge spoil dewatering/disposal structure was being used. Vertical control was
established to the nearest +0.1 foot for all ground level readings and all
monitoring well inner casing elevations were measured to the nearest 0.01 foot.
Elevations were determined relative to the North American Vertical Datum of
1988 (NAVD 88). Coordinates were provided in the New York State Plane East
Zone (feet), North American Datum (NAD) 1983 to an accuracy of £0.5 foot.
GPS coordinate accuracy is estimated at +3 feet.

2.6 Investigation-derived Waste Handling

The following types of investigation-derived waste (IDW) were generated: soil
from the subsurface drilling program; water used to decontaminate equipment
used during the RI; groundwater from monitoring well development, purging, and
sampling; and spent personal protective equipment (PPE) and sampling
equipment. Investigation-derived soils and decontamination water were
containerized in 55-gallon steel drums and sampled to determine whether these
wastes were potentially contaminated with PCBs and/or metals. The analytical
results for the IDW are presented in Appendix F. Based on the analytical results,
most of the soil cuttings were returned to the ground near where they were
derived. Soils that contained trace levels of PCBs were placed in drums and
removed from the site by a licensed disposal company in April of 2009. All
decontamination water was containerized and later removed from the site for
disposal at a licensed disposal facility.

The groundwater generated from monitoring well development, purging, and
sampling was field-screened for organic compounds with a PID and visually
inspected to initially determine if the water was grossly contaminated. Based on
these observations and the first round of analytical results, all well development
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2. Remedial Investigation Activities

and well purge water was released to the ground near the monitoring well and
allowed to infiltrate.

All PPE and all disposable sampling equipment was handled and disposed of as
solid waste.
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Table 2-1 Drainage Network Sample Summary, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

SENIE Analysis
Identification Date and Time
Number Collected

Short List
PCB Screen PCB by 8082 TAL Metals Metals

Duplicate MS/MSD

I1-¢

B212-SW-01 11/29/05 9:20 X X
B212-SW-02 11/29/05 9:35 X X
B212-SW-03 11/29/05 9:50 X X
B212-SW-04 11/29/05 10:05 X X
B212-SW-05 11/29/05 10:20 X X
B212-SW-06 11/29/05 10:35 X X
B212-SW-07 11/29/05 10:50 X X
B212-SW-08 11/29/05 11:05 X X
Key:

MS/MSD = Matrix spike/matrix spike duplicate.
PCB = Polychlorinated biphenyl.

TAL = Target Analyte List.
TOC = Total organic carbon.
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Table 2-2 Drainage Network Sample Summary, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York
SENIE Analysis

Identification Date and Time Short List
Number Collected PCB Screen PCB by 8082 TAL Metals Metals Duplicate MS/MSD
B212-SD-01 11/29/05 9:20 X X X
B212-SD-02 11/29/05 9:35 X X X
B212-SD-03 11/29/05 9:50 X X X
B212-SD-04 11/29/05 10:05 X X X X X
B212-SD-05 11/29/05 10:20 X X X
B212-SD-06 11/29/05 10:35 X X X
B212-SD-07 11/29/05 10:50 X X X X X
X X X

B212-SD-08 11/29/05 11:05

Key:
MS/MSD = Matrix spike/matrix spike duplicate.
PCB = Polychlorinated biphenyl.
TAL = Target Analyte List.
TOC = Total organic carbon.
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Table 2-3 Surface Soil Sample Summary, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York
Analysis

Sample Identification  Date and Time  PCB  PCB by Short List
Number Collected Screen 8082 TAL Metals  Metals TOC Duplicate MS/MSD

B212-SS-01 11/29/05 15:15 X
B212-SS-02 11/29/05 15:28 X X
B212-SS-02/D 11/29/05 15:28 X X X
B212-SS-03 11/29/05 15:37 X X
B212-SS-04 11/29/05 15:46 X X
B212-SS-05 11/29/05 15:49 X
B212-SS-06 11/29/05 15:53 X
B212-SS-07 11/29/05 15:59 X X X
B212-SS-08 11/29/05 16:05 X X
B212-SS-09 11/29/05 16:24 X
B212-SS-10 11/29/05 16:28 X X
B212-SS-11 11/29/05 16:32 X
B212-SS-12 11/29/05 16:33 X
B212-SS-13 11/29/05 16:36 X
B212-SS-14 11/29/05 16:40 X
B212-SS-15 11/29/05 16:44 X
B212-SS-16 11/29/05 16:48 X
B212-SS-17 11/29/05 16:53 X
B212-SS-18 11/29/05 16:48 X
B212-SS-19 11/29/05 16:51 X
B212-SS-20 11/29/05 16:53 X X
B212-SS-21 11/29/05 16:58 X
B212-SS-22 11/29/05 17:04 X X X
B212-SS-22/D 11/29/05 17:04 X X X
B212-SS-23 11/29/05 17:10 X X X(8082 Only)
B212-SS-24 11/29/05 17:18 X
B212-PBH-01-01 5/16/08 10:23 X
B212-PBH-02-01 5/16/08 10:53 X
B212-PBH-03-01 5/16/08 11:29 X X
B212-PBH-04-01 5/16/08 12:02 X
B212-PBH-05-01 6/10/08 10:43 X
B212-PBH-06-01 6/10/08 11:11 X X
B212-PBH-07-01 6/10/08 11:20 X
B212-PBH-08-01 6/10/08 11:32 X
B212-PBH-09-01 6/10/08 11:41 X
B212-PBH-10-01 6/10/08 11:56 X
B212-PBH-11-01 6/10/08 13:35 X
B212-PBH-12-01 6/10/08 13:47 X
B212-PBH-13-01 6/10/08 14:01 X
B212-PBH-14-01 6/10/08 14:13 X X
B212-PBH-15-01 6/10/08 14:27 X X
B212-PBH-16-01 6/10/08 14:40 X
B212-PBH-17-01 6/11/08 7:42 X X
B212-PBH-18-01 6/11/08 8:06 X X
B212-PBH-19-01 6/11/08 8:34 X
B212-PBH-20-01 6/11/08 11:21 X
B212-PBH-21-01 6/11/08 11:38 X
B212-PBH-22-01 6/11/08 12:06 X X
B212-PBH-23-01 6/11/08 0:00 X
B212-PBH-19a-01 6/12/08 7:02 X
B212-PBH-23a-01 6/12/08 7:08 X X
B212-PBH-SS208a-01 6/12/08 7:18 X X
B212-PBH-SS20a-01 6/12/08 7:25 X X
B212-PBH-24-01 6/12/08 7:39 X X
B212-PBH-25-01 6/12/08 7:45 X
B212-PBH-26-01 6/12/08 8:02 X
B212-PBH-27-01 6/12/08 8:18 X
B212-PBH-28-01 6/12/08 8:39 X X
B212-SBH-01-01 5/16/08 9:45 X X
B212-SBH-02-01 5/16/08 10:45 X
B212-SBH-03-01 5/16/08 11:30 X
B212-SBH-04-01 5/16/08 11:45 X
B212-SBH-05-01 5/16/08 12:15 X
B212-SS201 5/16/08 8:09 X
B212-S8202 5/16/08 8:15 X
B212-S8203 5/16/08 8:29 X
Key:

MS/MSD = Matrix spike/matrix spike duplicate.
PCB = Polychlorinated biphenyl.
TAL = Target Analyte List.
TOC = Total organic carbon.
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Table 2-4 Subsurface Soil Sample Summary, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York
Sample Analysis

Identification Date and Time Short List
Number Collected PCB Screen PCB by 8082 TAL Metals Metals Duplicate MS/MSD Depth

B212-CBH-01-01 3/1/06 10:30 X 2.5-2.8 |Brown Sand - Cap

B212-CBH-01-02 3/1/06 10:45 X X X X (Metals Only) | X (Metals Only)| 6.0 -8.0 |Gray/Black Sand - Spoils

B212-CBH-01-03 3/1/06 10:55 X 13.5-14.0 |Gray/Black Sand- Spoils

B212-CBH-01-04 3/1/06 11:02 X 14.2 - 14.4 |Gray/Brown Silt Clay - Native Soil

B212-CBH-01-05 3/1/06 11:10 X 16.7-17 |Brown Sand - Native 3 ft below spoils

B212-CBH-02-01 2/28/06 15:47 X 3.5-3.7 |Tan Sand - cap

B212-CBH-02-02 2/28/06 16:03 X X 7.0 - 8.0 |Sand/Gravel - spoils

B212-CBH-02-03 2/28/06 16:14 X 11.5-12 |Sand - Spoils

B212-CBH-02-04 2/28/06 16:44 X 18.0 - 18.2 |Brown Silt - Spoils

B212-CBH-02-05 2/28/06 16:47 X 18.2 - 18.5 |Brown/Black Sand - Native underlying
Spoils

B212-CBH-03-01 2/28/06 11:31 X 5.0-6.0 |Black Sand - Spoils

B212-CBH-03-02 2/28/06 11:40 X 7.0 - 8.0 |Black Spoils

B212-CBH-03-03 2/28/06 11:50 X 8.9-9.7 |[Sand - spoils

B212-CBH-03-04 2/28/06 12:00
B212-CBH-03-05 2/28/06 12:18
B212-CBH-04-01 2/27/06 17:07

13.3-14 |[Sand - Spoils
21.8-22.2 |Brown Silt - Native
4.8 -5.4 |Black Sand - Spoils

B212-CBH-04-02 2/27/06 17:19 X 5.5-6  |Black Sand - Spoils
B212-CBH-04-03 2/28/06 8:14 X 11.0 - 12.0 |Black Gravel Sand - spoils
B212-CBH-04-04 2/28/06 8:31 15.4 -15.9 |Black Sand - Spoils
B212-CBH-04-05 2/28/06 8:41 X 17.5 - 18.0 |Black Sand Silt - immediately below
B212-CBH-05-01 2/27/06 15:27 3.6-4 |Tan Sand - cap

B212-CBH-05-02 2/27/06 15:33 X 5.5-6  |Black Sand Gravel - spoils
B212-CBH-05-03 2/27/06 15:46 X 8.2-9.5 |Black Clay Silt - spoils

B212-CBH-05-04 2/27/06 16:07
B212-CBH-05-05 2/27/06 16:12
B212-CBH-06-01 2/21/06 15:28
B212-CBH-06-02 2/21/06 15:45
B212-CBH-06-03 2/21/06 16:07
B212-CBH-06-04 2/21/06 16:40

15.5-16.0 |Black Silt - Native
16.0 - 16.4 |Black Silt - Native
0.6 - 0.8 |Brown Clay - Cover
X X 4-5.2  |Black Silt Sand Spoils
10.5 - 10.7 |Gray Sand - Spoils
18.4 - 18.5 |Brown Silty Clay - Native

B212-CBH-06-05 2/21/06 16:46 X 20.0 - 20.2 |Gray Sand - Native
B212-CBH-07-01 2/24/06 13:01 1.3-1.5 |Brown Clay - Cover
B212-CBH-07-02 2/24/06 13:06 X 4.2-5 |Gray/Black Sand - Spoils

B212-CBH-07-03 2/24/06 13:15
B212-CBH-07-04 2/24/06 13:20
B212-CBH-07-05 2/24/06 13:25
B212-CBH-08-01 2/24/06 9:20

8.2 - 8.5 |Black/White Sand Spoils
11.2 - 11.5 |Green/Brown Sand - Native
12.4 - 12.6 |Green/Brown Sand - Native

0.5-1 Brown Clay - Cover

B212-CBH-08-02 2/24/06 9:32 X X (Metals Only) 42-5 Black Sand Spoils
B212-CBH-08-03 2/24/06 10:00 13.2 - 13.5 |Black Sand Spoils
B212-CBH-08-04 2/24/06 10:32 X 14.6 - 15.2 |Green/Brown Sand - Native
B212-CBH-08-05 2/24/06 10:14 16.3 - 16.5 |Green/Brown Sand - Native
B212-CBH-09-01 2/24/06 7:53 X 1-14 |YellowBrown Sand - Cover

B212-CBH-09-02 2/24/06 8:09
B212-CBH-09-03 2/24/06 8:15
B212-CBH-09-04 2/24/06 8:30
B212-CBH-09-05 2/24/06 8:38
B212-CBH-10-01 2/23/06 16:35

4.6-4.9 |Black/Gray Sand Spoils
7-7.3 |Black Sand Spoils
11-11.3 [Green/Brown Sand - Native
12.3 - 12.5 |Green/Brown Sand - Native
2.6-2.8 |Yellow/Brown Sand - Cover
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Table 2-4 Subsurface Soil Sample Summary, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York
Analysis

Sample
Identification
Number

B212-CBH-10-02

Date and Time
Collected

2/23/06 16:42

PCB Screen PCB by 8082 TAL Metals

Short List
Metals

Duplicate

MS/MSD

Depth
4.1-5.1

Black Sand Spoils

X
B212-CBH-10-03 2/23/06 16:58 X 8.2-8.5 |Gray Sand - Native
B212-CBH-10-04 2/23/06 17:05 X X X (Metals Only)| 10.0-11.0 |Gray Sand - Native
B212-CBH-11-01 3/1/06 8:25 X 2.6-2.9 |Tan Sand - cap
B212-CBH-11-02 3/1/06 8:36 X X 5.1-6.0 |Black Sand - Spoils
B212-CBH-11-03 3/1/06 8:44 X X 7.0-7.4 |Gray/Black Sand - Spoils
B212-CBH-11-04 3/1/06 9:18 X 17.2 - 17.6 |Black Clay Silt - Native
B212-CBH-11-05 3/1/06 9:19 X 17.6 - 17.8 |Tan Clay Brown Silt - Native
B212-CBH-12-01 2/28/06 14:27 X 3.5-4.0 |Brown Sand - Cap
B212-CBH-12-02 2/28/06 14:31 X 5.5-6.0 |Black Sand Gravel - Spoils
B212-CBH-12-03 2/28/06 14:41 X X 7.5-8.0 |Gravel - Spoils
B212-CBH-12-04 2/28/06 14:50 X 11.5-12 |Sand - Spoils
B212-CBH-12-05 2/28/06 15:01 X 15.2 - 15.4 |Black Sand - native
B212-MBH-01-01 3/1/06 16:40 X 5.5-6.0 |Gray Sand - Spoils
B212-MBH-01-02 3/1/06 16:50 X 6.0 - 6.5 |Gray Sand - Native
B212-MBH-02-01 3/1/06 15:50 X X 5.0-6.0 |Gray/Black Sand Silt - Spoils
B212-MBH-02-02 3/1/06 16:10 X 9.5-10 |Gray/Black Sand Silt - Spoils
B212-MBH-02-03 3/1/06 16:15 X 10.5-11 |[Gray Sand - Native
B212-MBH-03-01 2/27/06 14:11 X 0-0.75 |Brown Clay Silt - Native
B212-MBH-03-02 2/27/06 14:16 X 1.2-2.2 |Dark Sand - Native
B212-MBH-04-01 2/27/06 14:33 X 0.5-1.5 |Tan Clay Silt - Native
B212-MBH-04-02 2/27/06 14:37 X 4.1-4.8 |Tan/Brown Clay Silt - Native
B212-MBH-05-01 3/1/06 15:00 X X 2.3-2.4 |Gray Sand - Spoils
B212-MBH-05-02 3/1/06 15:05 X X X (Metals Only)| 2.4-3.4 |Brown Silt - Native
B212-MBH-06-01 3/1/06 13:45 X X X 4.7-5.4 |Gray Sand - Native
B212-MBH-07-01 2/28/06 11:02 X X 2.7-3.4 |Brown Silt - Native
B212-MBH-07-02 2/28/06 11:09 X X 3.7-4.3 |Tan Sand - Native
B212-MBH-08-01 3/1/06 12:05 X X X (8082 Only) 3.5-4.0 |Black/Brown Sand - Native
B212-MBH-08-02 3/1/06 12:15 X 4.8-5.1 |Brown Silt - Native
B212-MBH-08A-01 3/1/06 12:30 X 1.5-2.0 |Gray/brown silt over sand - Native
B212-MW-05-01 2/22/06 8:46 X 0.4-0.8 |Yellow/Brown Sand - Cover
B212-MW-05-02 2/22/06 8:59 X X 4.4-5.7 |Black Sand Silt - Spoils
B212-MW-05-03 2/22/06 9:05 X 6.6-6.9 |Brown Sand - spoils
B212-MW-05-04 2/22/06 9:25 X 10.2 - 10.6 |Brown Silt - Spoils
B212-MW-05-05 2/22/06 10:06 X X X (Metals Only) 18- 19  |Yellow/Brown Silt Sand - Native
B212-MW-06-01 2/22/06 16:35 X X 0.3-0.9 |Brown Clay - Cap
B212-MW-06-02 2/22/06 16:52 X 4-43  |Gray/Black Sand - Spoils
B212-MW-06-03 2/22/06 16:53 X 4.9-5.1 |Brown Sand - Spoils
B212-MW-06-04 2/22/06 16:59 X 6-6.3 |Yellow/Brown Sand - Spoils
B212-MW-06-05 2/22/06 17:45 X X X (Metals Only) 19-20 |Gray Sand Silt - Native
B212-MW-07-01 2/23/06 11:00 X 1.4-1.6 |Brown Clay - Cap
B212-MW-07-02 2/23/06 11:15 X 4-44  |Black Sand - Spoils
B212-MW-07-03 2/23/06 11:16 X 4.8-5.2 |Green/Gray Sand - Spoils
B212-MW-07-04 2/23/06 11:40 X X 11.6 - 12 |Sand - Native
B212-MW-07-05 2/23/06 12:52 X X 14.6 - 14.8 |Sand - Native
B212-PBH-01-02 5/16/08 10:41 X 2.0-2.5 |No description.
B212-PBH-02-02 5/16/08 10:58 X 2.0-2.5 |Dark tan silts.
B212-PBH-03-02 5/16/08 11:39 X 2.0-2.5 |Brown silty clay.
B212-PBH-04-02 5/16/08 12:15 X 2.0-2.5 |Black silt/clay.
B212-PBH-05-02 6/10/08 10:45 X X 0.2-5.0 |Silty Sand, trace clay.
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Table 2-4 Subsurface Soil Sample Summary, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Sample Analysis
Identification Date and Time Short List

Number Collected PCB Screen PCB by 8082 TAL Metals Metals Duplicate MS/MSD Depth
B212-PBH-06-02 6/10/08 11:15 X 0.2-3.0 |Silty Sand, trace clay.
B212-PBH-07-02 6/10/08 11:25 X 0.2-3.0 |Silty Sand, trace clay.
B212-PBH-08-02 6/10/08 11:35 X X 0.2-3.0 |Silty Sand, trace clay.
B212-PBH-09-02 6/10/08 11:45 X X 0.2-3.0 |Silty Sand, trace clay.
B212-PBH-10-02 6/10/08 11:59 X 0.2-3.0 |Silty Sand, trace clay.
B212-PBH-11-02 6/10/08 13:39 X 0.2-2.0 |Silty Sand, trace clay.
B212-PBH-12-02 6/10/08 13:51 X 0.2-2.0 |Silty Sand, trace clay.
B212-PBH-13-02 6/10/08 14:05 X 0.2-2.0 |Sand, no clay.
B212-PBH-14-02 6/10/08 14:19 X 0.2-2.0 |Sand, no clay.
B212-PBH-15-02 6/10/08 14:32 X 0.2-2.0 |Clay followed by Silty Sand
B212-PBH-16-02 6/10/08 14:41 X X 0.2-2.0 |Sand, no clay.
B212-PBH-17-02 6/11/08 7:50 X 0.2-2.0 |Clay followed by Sand
B212-PBH-18-02 6/11/08 8:12 X 0.2-2.0 |Clay followed by Sand
B212-PBH-19-02 6/11/08 8:41 X 0.2-2.0 |Clay followed by Sand
B212-PBH-20-02 6/11/08 11:28 X 0.2 -2.0 |Silty Sand, trace clay.
B212-PBH-21-02 6/11/08 11:44 X X 0.2-2.0 |Clay
B212-PBH-22-02 6/11/08 12:11 X 0.2-2.0 [Clay followed by Silty Sand
B212-PBH-23-02 6/11/08 0:00 X 0.2-2.0 [Clay followed by Silty Sand
B212-PBH-26-02 6/12/08 8:08 X 0.2-2.0 [Sand followed by Silty Sand trace Clay
B212-PBH-27-02 6/12/08 8:21 X 0.2-2.0 |Silty Sand, trace clay.
B212-SBH-01-02 5/16/08 10:05 X 2.7-3.0 [Spoils
B212-SBH-01-03 5/16/08 10:10 X 0.3-0.7 |Spoils
B212-SBH-01-04 5/16/08 10:15 X 1.3-1.7 |Green clayey silt, trace gravel/sand.
B212-SBH-02-02 5/16/08 11:00 X X 1.5-2.2 |Silty sand
B212-SBH-03-02 5/16/08 11:40 X 1.5-2  [Silty sand
B212-SBH-04-02 5/16/08 12:05 X 1.5-1.8 |Silty clay
B212-SBH-05-02 5/16/08 12:45 X 1.7-2.2 [silty sand; trace gravel
B212-SBH-05-02/D 5/16/08 12:45 X X 1.7-2.2 |Gray silt; spoils
B212-SBH-05-03 5/16/08 12:50 X 2.7-3  |Gray silt; spoils
B212-SBH-05-04 5/16/08 12:55 X 0.7-1 Silty sand
B212-SBH-09-01 5/16/08 14:06 X 0.5-0.8 |Silty sand
B212-PBH-14-03 7/7/08 14:18 X 4.4-5.0 [No description.
B212-PBH-12-03 7/7/08 14:33 X 4.0-4.4 [No description.
B212-PBH-16-03 7/7/08 14:50 X 4.3-4.5 [No description.
B212-PBH-16-03/D 7/7/08 14:50 X X 4.3-4.5 |No description.
Key:

MS/MSD = Matrix spike/matrix spike duplicate.
PCB = Polychlorinated biphenyl.
TAL = Target Analyte List.
TOC = Total organic carbon.
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Monitoring

Well ID X Coordinate

Y Coordinate

TOIC

Elevation
(ft AMSL)

Previously-Existing Site Groundwater Monitoring Wells

Ground Surface
Elevation
(ft AMSL)

Table 2-5 Well Construction Summary, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Total Well
Depth
(ft BGS)

Screen
Interval
(ft BGS)

Sand Pack
Interval
(ft BGS)

B212-MWO01 | 733160.2980 1606408.2042 130.31 129.18 41.68 Data not available
B212-MWO02 | 732987.9816 1607091.8470 127.18 125.67 38.16 Data not available
B212-MWO03§ 733134.5200 1607213.5539 133.17 132.08 14.94 Data not available
B212-M3D 733127.1394 1607209.7672 133.24 132.19 49.55 Data not available
B212-MW04 | 733163.2069 1607208.2859 130.89 129.54 19.01 Data not available
Groundwater Monitoring Wells Installed Under This Rl

B212-MWO05 | 733044.1763 1606857.4290 137.21 134.94 23 23-13 23.3-11
B212-MWO06 | 733114.4298 1606555.4047 135.49 133.18 22 22-12 23-10
B212-MWO07 | 733259.7787 1606399.8765 127.59 125.33 16 16 -6 17-5
Notes:

1. Horizontal Datum is North American Datum 1983 (NAD 83) and coordinates are reported in State Plane Coordinate System, New York East Zone (feet).

2. Vertical datum is North American Vertical Datum 1988 (NAVD §8).

Key:
AMSL = above mean sea level.
BGS = below ground surface.
ft = feet.
TOIC = top of inner casing.
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Table 2-6 Groundwater Elevation Data, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York
Sample Collection Date

3/29/2006 T2/1172006
Inner Casing Water Level Water Level Water Level Water Level
Elevation Water Level Elevation Water Level Elevation Water Level Elevation Water Level Elevation
Well ID (ft AMSL) (ft BTOC) (ft AMSL) (ft BTOC) (ft AMSL) (ft BTOC) (ft AMSL) (ft BTOC) (ft AMSL)
B212-MW-01 130.31 10.77 119.54 9.70 120.61 11.45 118.86 10.35 119.96
B212-MW-02 127.18 7.65 119.53 6.70 120.48 8.10 119.08 7.26 119.92
B212-MW-03S 133.17 9.16 124.01 8.85 124.32 10.85 122.32 9.22 123.95
B212-MW-03D 133.24 13.53 119.71 12.58 120.66 14.42 118.82 13.04 120.20
B212-MW-04 130.89 7.67 123.22 7.00 123.89 9.15 121.74 7.57 123.32
B212-MW-05 137.21 17.52 119.69 15.56 121.65 18.65 118.56 17.00 120.21
B212-MW-06 135.49 15.71 119.78 14.77 120.72 17.00 118.49 15.25 120.24
B212-MW-07 127.59 7.83 119.76 6.50 121.09 9.05 118.54 7.34 120.25
Staff Gauge North 121.72 NA NA NA NA 1.53 120.19 1.90 119.82
Staff Gauge South 122.00 2.20 119.80 1.52 120.48 241 119.59 2.26 119.74

Note:
1. Reference elevation of staff gauge (to the top of gauge).

Key:
AMSL = Above mean sea level.
BTOC = Below top of casing.
ft= Feet.
NA = Not available.
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Table 2-7 Groundwater Sample Summary, Buoy 212 Dredge Spoil Disposal Area,
Fort Edward, New York

Purged Temperature Conductivity Turbidity
Well ID Sample Date Volume (gal) pH (s.u.) (°C) (uS/cm) (NTUs)
3/27/2006 15.00 6.640 9.200 1192.000 44.00
B212-MW-01 6/14/2006 26.20 7.370 11.000 1070.000 2.24
10/3/2006 15.00 7.510 10.900 1594.000 14.50
12/13/2006 16.00 7.460 9.300 1261.000 9.60
3/27/2006 14.70 6.570 10.500 1145.000 2.18
6/14/2006 15.00 7.310 11.900 1066.000 1.35
B212-MW-02
10/3/2006 15.00 7.600 11.200 1065.000 4.68
12/12/2006 16.00 7.400 9.900 1121.000 2.80
3/27/2006 5.00 7.030 8.000 458.400 1.49
B212-MW-03S 6/14/2006 5.00 6.670 11.200 474.500 1.42
10/3/2006 3.00 6.810 13.500 556.400 2.00
12/12/2006 5.25 6.790 11.200 584.300 2.40
3/27/2006 17.40 6.580 9.600 1143.000 1.13
6/13/2006 18.00 7.360 11.900 1065.000 0.74
B212-MW-03D 10/3/2006 18.00 7.590 11.100 1060.000 8.22
12/12/2006 18.00 7.780 8.620 1117.000 0.54
3/27/2006 5.40 7.180 7.500 504.400 15.00
B212-MW-04 6/14/2006 5.00 6.950 11.100 493.200 21.10
10/3/2006 4.50 6.970 13.900 544.100 24.80
12/12/2006 6.25 6.910 10.200 476.900 5.10
3/27/2006 9.60 6.860 11.500 1310.000 25.00
6/14/2006 21.00 6.640 13.000 1290.000 32.10
B212-MW-05
9/29/2006 5.00 6.510 12.300 1146.000 420.00
12/13/2006 15.00 6.820 11.200 1391.000 18.60
3/28/2006 7.00 6.190 9.500 1651.000 16.40
B212-MW-06 6/14/2006 9.60 6.580 10.300 1487.000 22.10
9/29/2006 4.00 6.420 11.500 1492.000 20.50
12/13/2006 7.00 6.610 11.400 1505.000 10.30
3/28/2006 10.20 6.560 4.600 512.200 18.00
6/14/2006 7.82 6.800 10.300 546.400 8.69
B212-MW-07
9/29/2006 5.00 6.360 12.400 513.000 23.60
12/13/2006 9.00 6.840 11.400 672.100 5.20

Key:
°C = Degrees Celsius.
D = Deep well
gal = Gallon.
NTUs = Nephelometric turbidity units.
s.u. = Standard units.
S = Shallow well
uS/cm = Microsiemens per centimeter.
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Physical Characteristics of the
Study Area

3.1 Environmental Setting

The Buoy 212 site is located along the eastern bank of the Hudson River near
channel marker 212 (see Figure 1-1). The site consists of a closed and covered
basin and earthen containment berm structure built to dewater and hold sediment
removed from the Champlain Canal/Hudson River navigation channel during
routine and emergency maintenance dredging operations in the past. The settling
basin system is unlined and was initially constructed by excavating the native
soils on the property slightly and grading the displaced soils outward and upward
to form the containment berms. In its present closed and covered state, the dredge
spoil disposal structure is about 200 feet wide and extends about 850 feet along
the shore of the Hudson River with a footprint covering nearly 4.1 acres on a
parcel owned by New York State. Two privately owned residential properties
exist to the north and east of the site. The adjoining property to the south is an
open field and is being used as a temporary support area and access point to the
Hudson River for the Hudson River Dredging Project.

The dredge spoil disposal structure is fenced and surrounded by trees on the north,
east, and west sides. Ground elevations across the site range between 125 feet
and 140 feet above mean sea level. The western margin of the Buoy 212 disposal
structure has stone riprap armoring near the base and out onto the Hudson River
floodplain and along the river shoreline in this area. The slopes of the disposal
structure on the western and eastern sides of the site are relatively steep with an
abrupt change in grade at the margins, while the slope at the southern end of the
site tapers gradually and levels out to the surrounding grade near the perimeter
fence and the extreme southern end of the disposal structure. The slope at the
northern end of the site is relatively moderate and gradually blends with the
surrounding grade in this area.

Stream gauge data collected for the Hudson River from gauges established by
EEEPC for another project site on the opposite shore near Buoy 212 shows that
the River surface elevation in this area fluctuated between 119 feet and 120 feet
above mean sea level during the investigation activities.

Regional climate data obtained from the National Oceanic and Atmospheric
Administration (NOAA) shows that the Buoy 212 site is located in a relatively
humid area of the northeastern United States, characterized by mild summers and
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3. Physical Characteristics of the Study Area

cold, but not commonly severe, winters. The majority of precipitation in the Fort
Edward/Glens Falls area is derived from moisture-laden air that is transported
northward by atmospheric processes from the Gulf of Mexico. According to
NOAA'’s records for Albany County, (approximately 40 miles south of the site),
the annual precipitation is evenly distributed over the year, with a 30-year average
of 38.6 inches. The greatest average monthly amounts occur during the growing
season, April through September. The average seasonal snowfall is 62.9 inches,
with the months of January and February accounting for approximately half of the
seasonal snowfall.

3.2 Geology

3.2.1 Regional Geology

The Buoy 212 site is located in the middle part of the town of Fort Edward along
the extreme western edge of Washington County in New York, just south of the
village of Fort Edward and along the eastern bank of the Hudson River. This part
of Washington County is grouped into the Hudson-Champlain Lowland
physiographic province (USDA SCS 1993). The Hudson-Champlain Lowland is
a broad depression of shale and limestone eroded by glacial ice and the
interglacial Hudson River.

Washington County in this area is almost entirely covered by glacial sediments,
except for minor amounts of alluvial deposits along the Hudson River and
present-day streams. Glacial deposits throughout the county vary in thickness and
generally consist of unsorted glacial till and lacustrine deposits of gravel, sand,
silt, and clay deposited by glacial melt water (USDA SCS 1993). These lake and
outwash deposits were formed during movements of the Wisconsin ice sheet
some 20,000 to 13,000 years ago. At some point, this ice sheet blocked drainage
down the Hudson Valley and created a large glacial lake (Lake Albany) across the
region that stretched approximately 200 miles from New York City to the city of
Glens Falls. The various rivers and streams that emptied into the glacial Lake
Albany formed delta and lake deposits in many places along the Hudson Valley.
When glacial Lake Albany finally drained, the sandy sediments on the former
lake floor deposits became susceptible to reworking by the prevailing northwest
winds.

Bedrock in the upper Hudson River Valley near the Buoy 212 site consists of a
variably folded, faulted, and lightly metamorphosed mixture of mid-Ordovician-
aged shale, siltstone, and greywacke sedimentary sequences that were being
deposited (reworked and deformed) in the broad shallow basin that existed in this
area in response to a combination of westward advancing thrust sheet
displacements, crustal flexure, episodic sediment influx, burial, and gravity-driven
adjustments during the Taconic Orogeny, a mountain building event that took
place approximately 450 million years ago. These lithologies are sometimes
designated as Snake Hill Shale or Canajoharie Shale on some geologic maps, but
naming such sequences of indistinguishable and mildly deformed shale, siltstone,
and greywacke in the tectonic mélange basin near the leading edge of the Taconic
overthrust belt is difficult and could be misleading. Further discussion of this
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3. Physical Characteristics of the Study Area

carries beyond the scope of the RI. Considering this, standard lithologic
descriptions will be used in this document instead of relying on uncertain
formation names found on maps and in the literature.

3.2.2 Site Geology

The nature of the overburden at the Buoy 212 site was characterized by direct
observation methods during this investigation. Soil samples that were recovered
during the various borehole drilling and exploration programs were inspected and
described. Overburden materials were observed to be 24 feet thick in one location
during this work and are reported in earlier work by others, to extend to a depth of
about 40 feet lower than the bottom of the Buoy 212 dredge spoil disposal
structure. Bedrock was not encountered at any of the borehole locations advanced
during the RI. Borehole and monitoring well drilling logs are presented in
Appendix C and include some measure of the relative soil density based on blow
counts recorded during split-spoon sampling.

The geologic setting for the Buoy 212 site has a varied mixture of silts, sands,
gravel, and clay that were placed over bedrock by natural processes and a varied
mixture of sand, silt, shale fragments, and debris that were placed over the earlier
lacustrine and alluvial deposits by unnatural processes a relatively short time ago.

The overburden materials in the natural setting are located in most areas outside
of the basin and berm structure at the site. The overall thickness of these native
soils at Buoy 212 is not known, but earlier work by others report similar
undisturbed silts, sands, gravel, and clay to a depth about 40 feet lower than the
bottom of the Buoy 212 dredge spoil disposal structure.

The overburden materials in the unnatural setting are best described as
mechanically reworked native soil mixed with dredge spoil materials in the closed
and covered dredge spoil disposal structure. The dredge spoils are typically dark
gray to black, fine to medium sands with varying amounts of silt, black shale
fragments, pebble gravel, brick fragments, coal fragments, fused slag, glass
shards, and wood debris. Based on observations made during borehole drilling
and sampling, materials that could be characterized as dredge spoils varied in
thickness from a few inches to nearly 13 feet.

The cover materials over the closed dredge spoil disposal structure at the Buoy
212 site consists of clay over sand. The clay cover varied in thickness from a few
inches near the margins to approximately 2 feet over most of the disposal
structure. The clay materials are typically light brown in color with occasional
yellowish mottling. The clay cover material is directly over the earlier sand cover
placed over the disposal structure to isolate the dredge spoils within. These sands
are typically light brown to grayish-brown in color, fine-grained, and vary in
thickness from a few inches to about 3 feet in some places over the site.

Figure 3-1 shows the trace of three stratigraphic cross-sections that were
developed using information gathered during the soil boring programs to show the
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3. Physical Characteristics of the Study Area

thickness and extent of the various soil, dredge spoil material, and cover material
observed at the site.

Cross-section A-A’ (see Figure 3-2) approximates a north to south cut through the
dredge spoil disposal structure near the Hudson River shoreline and shows that a
varied mixture of dark gray to black sand, silt, shale fragments, and debris (soil
that could be characterized as dredge spoil material) is present for most of
disposal structure's length. This sectional view also shows that the bottom
elevations of the former dewatering basin, and coincidently the lowest
observation of potentially contaminated dredge spoil material at the site, range
between 121.5 feet and 126 feet above mean sea level (AMSL). The upper
surface or highest expression of dredge spoils within the closed disposal structure
has elevations that range between 127.5 feet and 136.5 feet AMSL. The dredge
spoil disposal structure is thicker near the northern end and tapers toward the
southern end along trace of the cross section.

Cross-sections B-B' (see Figure 3-3) and C-C’ (see Figure 3-4) approximate east
to west cuts through the dredge spoil disposal structure in the southern and
northern portions of the main dewatering basin. Cross-section B-B’ in the north
shows that the base of the dredge spoil disposal structure ranges in elevation
between 124 and 127.5 feet. The highest expression of dredge spoil material was
about 136 feet AMSL at CBH-08 where the dredge spoil materials were the
thickest and measured about 12 feet. Cross-section C-C' toward the south depicts
the base of the dredge spoil structure at elevations that range between 124 and 126
feet AMSL. The highest point along this trace was about 135 feet AMSL at
CBH-01 where the dredge spoil materials were also the thickest and measured
about 10 feet.

The cross-sections depict the sand cover placed over the reworked dewatering and
disposal mound in late 1979 as a continuous, 6-inch to 2-foot thick layer over the
entire closed structure. The cross-sections also depict the second, more
impervious clay cover placed over the earlier cover and the spoils underneath in
1991, as another continuous, 6-inch to 5-foot thick layer over the entire closed
structure. The combination of these two cover layers put the top surface of the
potentially contaminated dredge spoil materials at depths ranging between about
1-foot and nearly 5 feet below the ground surface.

Native soil materials found below and along the margins of the closed and
covered dredge spoil disposal structure consist of brown to gray silty clays inter-
fingered with layers of gray to brown silty sand.

3.3 Hydrology

3.3.1 Regional Hydrology

The region immediately around the Buoy 212 site is part of the Upper Hudson
River Drainage Basin that covers about 4,600 square miles in area and includes all
of the rivers, creeks, streams and kills that flow into the Hudson River upstream
of the tidal influence at Troy, New York, and upstream of the Mohawk River at
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3. Physical Characteristics of the Study Area

Waterford, New York. The Hudson River here flows through forest and farmland
and is maintained at a depth of 12 feet for commercial navigation in the
Champlain Canal in most of the reach between Fort Edward and the Federal Dam
at Troy. The larger tributaries that flow into the Hudson River in this basin
between Fort Edward and Troy include the Snook Kill, the Moses Kill, the Batten
Kill, Fish Creek and the Hoosic River.

3.3.2 Site Hydrogeology

3.3.2.1 Surface Drainage and Runoff

The entire closed and covered dredge spoil disposal structure, and the parcel of
land occupied by it, is covered with grasses, trees, and other vegetation. Overland
water flow at the Buoy 212 site occurs primarily during heavy precipitation events
or spring snow melts as surface runoff. During heavy precipitation events, runoff
is shed radially away from the higher areas of the closed and covered dredge spoil
disposal area to the topographic low areas along the eastern and western margins.
Along the eastern margin, runoff from Buoy 212 and nearby areas intermittently
flows southward and collects in the southeastern part of the Buoy 212 property.
Water that intermittently collects in this area has the potential to drain from the
east side of the closed and covered former dredge spoil disposal structure to the
west side through a steel culvert when the water level is high enough to spill
through. Once on the west side of the dredge spoil disposal structure, the water
drains across a narrow floodplain shelf to the adjacent Hudson River. When the
volume of collected water is not great enough to spill through the steel culvert, the
runoff either infiltrates and/or evaporates without reaching the Hudson River as
direct runoff. Along the western margin, runoff accumulates in the lowest
portions of the narrow floodplain shelf and either drains slowly into the Hudson
River through breaks in the natural and armored bank levy or infiltrates and/or
evaporates without reaching the Hudson River as direct runoff.

3.3.2.2 Groundwater

To assist with the interpretation of groundwater movements and tendencies at the
Buoy 212 site, a round of static water level elevation readings were collected at
the beginning of the four groundwater sampling events in March, June,
September, and December 2006. Table 2-6 and Figures 3-5 through 3-8 present
the resulting groundwater elevation data sets and the series of interpreted
groundwater contour maps that are based on those measurements.

Groundwater elevations across the site ranged from approximately 118 feet to 123
feet above mean sea level during the investigation period. As expected, the
lowest groundwater elevations were observed during the September monitoring
event, when seasonal precipitation was relatively low.

Mapping shows that groundwater flow at this site typically moves away from the
topographic rise on the eastern side and toward the Hudson River in a general
west-southwest direction. Based on groundwater elevation measurements and
other observations made during the RI, lines of equal groundwater elevation are
nearly parallel with the shore of the river and groundwater appears to flow
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3. Physical Characteristics of the Study Area

through the native overburden soils just below the dredge spoil materials placed at
the site most of the year.

As measured on the groundwater contour map for March 2006 (see Figure 3-5),
the hydraulic gradient at the site ranges from 0.004 feet per foot (ft/ft) in the
middle of the site to 0.005 ft/ft at the northern end of the site. The June 2006
hydraulic gradient was considerably steeper, ranging from 0.013 ft/ft in the
middle of the site to 0.004 ft/ft at the northern end. In September, groundwater
elevations show a general inward gradient across the site. During this monitoring
event, Hudson River elevations were higher than the adjacent groundwater
elevations and the data showed an inward gradient of between 0.003 ft/ft and
0.004 ft/ft at the northern and southern ends of the site and a steeper gradient of
approximately 0.03 ft/ft was observed in the middle portion of the site. The result
of this scenario is a slight reversal of gradient near the shore of the Hudson River
and the appearance of a groundwater depression farther upland (see Figure 3-7).
The December data shows a flattening of the groundwater gradient and a more
typical flow direction toward the Hudson River with hydraulic gradients measured
approximately 0.003 ft/ft at the northern end and 0.008 in the middle of the site.
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Notes:

1. MW-3S and MW-4 are not included in this groundwater contouring as they appear
to draw from a perched zone overlying the main aquifer.

2. All groundwater elevations are in feet above mean sea level.
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Notes:

to draw from a perched zone overlying the main aquifer.

1. MW-3S and MW-4 are not included in this groundwater contouring as they appear
2. All groundwater elevations are in feet above mean sea level.
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Quality Assurance/Quality Control
Procedures

This section describes the QA/QC procedures utilized for each environmental
medium collected and analyzed for this project. The Quality Assurance Project
Plan (QAPP) presented in the work plan was followed for data collection
activities. The procedures described in the QAPP are consistent with the current
updates of the EPA sampling procedures as described in SW-846.

4.1 Field QC Samples

Field QC samples provide a means to determine if sample quality has been
compromised in the field or through shipping, and also to document overall
sampling precision. The following sections describe field QC samples that were
collected during this RI/FS.

Trip Blanks

Trip blanks check for the possible introduction of volatile organic compounds
(VOCs) from the time the samples are collected to the time they are analyzed.
Trip blanks were not generated because VOC analysis was not required.

Duplicate Samples

Consistency in both sample collection and sample analysis was checked through
analysis of duplicate samples. Duplicate samples consist of aliquots of sample
media placed in separate sample containers and labeled as separate samples.
Duplicate samples were collected at a rate of approximately one per 20 field
samples. Table 4-1 lists the duplicate samples and the original samples they
duplicated. Duplicate sample analytical data are presented in the Data Usability
Summary Reports (DUSRs) in Appendix F.

Field duplicate results indicated good overall precision. Some variability was
observed in the metals results for the drainage water field duplicate sample. The
variability is most likely a result of variations in sample turbidity.

Rinsate Samples

Rinsate samples were collected to check the effectiveness of the decontamination
process on sampling equipment. One rinsate sample was collected from
decontaminated split-spoons used for the collection of subsurface soil samples
during drilling. No contaminants were detected in any of the rinsate blanks at
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4. Quality Assurance/Quality Control Procedures

concentrations exceeding laboratory background. Appendix F contains rinsate
blank analytical data.

4.2 Laboratory QC Samples

Laboratory QC samples provide mechanisms to evaluate data quality based on
sample integrity, holding times, method and calibration blank results, spike
recoveries, surrogate recoveries, and duplicate precision. A complete listing of
samples analyzed is provided in the associated DUSRs (see Appendix F). The
DUSRs include attached outlier reports that were generated during data
validation. The outlier reports list specific analytes outside control limits and
associated samples. This is accomplished by routinely performing several
internal QC checks. QC procedures used during the RI sample analyses and any
potential concerns with sample analysis procedures are detailed below.

Holding Times

Holding times are established and monitored to ensure analytical results
accurately represent analyte concentrations in a sample at the time of collection.
Exceeding the holding time for a sample generally results in loss of the analyte
due to a variety of mechanisms, such as deposition on the sample container walls
or precipitation.

All samples were analyzed within the project-specified holding times.

Method and Calibration Blanks

Quality checks on the laboratory equipment, instrumentation, and methods
reagents are conducted by analysis of method blanks. Method blanks consist of
organic-free deionized water subjected to every step of the analytical process to
determine possible points of laboratory contaminant introduction. Instrument
calibration blanks are pure reagent matrix analyzed and compared to set
instrument response baselines.

Method and calibration blanks were performed at the required frequency.
Beryllium was detected in several calibration blanks as well as method blanks.
The laboratory noted beryllium project reporting limits were below their standard
reporting limits of 2 parts per billion (ppb) or 0.2 ppm and therefore, took no
corrective action based on beryllium detected in blanks. Sample beryllium results
were qualified “U” either at the practical quantitation limit (PQL) or at the
reported concentration.

Surrogate Spikes

Laboratory performance for individual samples analyzed for organic compounds
is established by the use of surrogate spikes. Samples are spiked with surrogate
compounds prior to preparation and analysis. Unusually low or high surrogate
recoveries may indicate some deficiency in the analytical process or that some
matrix effect exists. Surrogate results falling outside QC limits are presented as
outliers reported in the attachments to the DUSRs.
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Surrogate recoveries for several samples had recoveries outside of QC limits.
Positive results associated with low recoveries were qualified “J-” indicating a
low bias. Non-detect results were qualified “UJ.” Positive results associated with
high recoveries were qualified “J+” indicating a high bias. Non-detect results
associated with high surrogate results were not qualified. The variation in the
surrogate recoveries appear to be associated with sample matrix effects.

The EPA Method 8082 screening results for sample CBH-05-04 were qualified
“R,” and the results deemed unusable based on no recovery of one of the
surrogate compounds added and recovery below QC limits for the second
surrogate compound.

Spike Samples

Spike samples simulate the background effect and interferences found in the
actual samples, and the calculated percent recovery of the spike is used as a
measure of the accuracy of the total analytical method. Spike samples were
prepared by adding to an environmental sample (before extraction or digestion) a
known amount of pure analyte to be assayed. The percent recovery of the spike
analyte measures the accuracy of the method. Spikes were added at a
concentration approximately midpoint on the calibration curve. Spikes (e.g.,
laboratory control samples) added to a matrix blank were analyzed with each
sample batch to assess analytical performance not affected by sample matrix. If
matrix spike samples indicated a potential matrix effect, the matrix spike blanks
were evaluated to verify the problems were not due to an analytical concern.
Recoveries outside QC limits are presented as an outlier in the attachments to the
DUSR.

All laboratory control sample (LCS) analyses were performed at the required
frequency and were within control limits except for low Aroclor 1016 and Aroclor
1260 recoveries from one EPA Method 8082 LCS. Four associated sample
results were qualified “UJ” as estimated non-detect.

All matrix spike (MS) analyses were performed at the required frequency. MS
recoveries indicate potential matrix problems for select metals in soil samples.
The associated results are flagged “J” as estimated or “UJ” as estimated reporting
limit. The potential bias from matrix effects is indicated with a negative or
positive sign. The recoveries do not indicate an analytical concern. Aroclor
recoveries were low for one soil MS sample. PCB results are qualified “UJ.” MS
recoveries for several samples for metals were outside control limits and sample
results were qualified as noted above.

Laboratory Duplicate or Matrix Spike Duplicates

In addition to analytical error introduced by machinery and sample handling, error
can also occasionally result from analytical process interference by a sample
matrix. This can result in the reporting of analytes at concentrations higher or
lower than the true concentrations. Laboratory or matrix spike duplicates (MSDs)
are aliquots of the same sample that are split prior to analysis and are treated
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exactly the same throughout the analytical method. The relative percent
difference (RPD) between the values of the MS and MSD or between the original
and the duplicate was taken as a measure of the precision of the analytical
method.

MS/MSD analysis was performed at the required frequency. RPD values
exceeded QC limits for several MS/MSD pairs for calcium. The associated
results were flagged “J” as estimated or “UJ” as non-detect with estimated
reporting limits. RPD results did not indicate any analytical concerns.

4.3 Data Review

The samples were grouped by STL-Buffalo into sample delivery groups (SDGs)
based on batches of no more than 20 samples, daily delivery, or requested
turnaround time. The SDGs are listed with their associated samples in Appendix
F. A DUSR was generated for each SDG that included Category B deliverables.
A DUSR was not generated for the SDGs that contained results for PCB
screening by modified EPA Method 8082 analysis. Screening reports were
reviewed for completeness and compliance. DUSRs are included in Appendix F.
Data for IDW soil and water disposal were not reviewed. The data reviews (both
hard copy and electronic) followed the NYSDEC Guidance for the Development
of DUSRs, June 1999.

Table 4-2 provides a summary of analytical methods and samples collected.
Analytical data reports generated by the laboratory were checked to verify that
data reported are consistent with the work plan and QAPP. In addition, all full
analysis RI data were reviewed in accordance with the EPA Region II Data
Validation Checklists/Guidance and the appropriate methods from the NYSDEC
ASP, June 2000. The data review included an evaluation of the field and
laboratory QC samples noted in Section 4.2 using the following procedure:

m Automated Data Review (ADR) Set-up. EEEPC set up the ADR software
for all analytical parameters and QC criteria according to the QAPP. EEEPC
provided the libraries to the project laboratory, STL-Buffalo, for pre-
validation of their EDD submittals.

m Completeness. EEEPC performed a completeness check on all EDDs and
compared the data to the hard copy deliverable to verify the data were
reported consistently.

m Compliance. EEEPC processed EDDs using the ADR software to verify the
data reported are compliant with the QAPP requirements. EEEPC performed
an automated data validation of EDDs and generated reports of qualified data.
EEEPC reviewed the ADR reports, checked the hard copy reports and case
narratives, verified the automated qualifiers assigned by the program, review
calibration information, and developed a DUSR for each Level B SDG.
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m Reporting. EEEPC assigned data qualifiers and flagged all reportable data.
EEEPC generated summary tables of final qualified data included in
Section 5. Complete data tables are provided in Appendix F.

m Data Management. EEEPC developed a project-specific database with all
validated data stored in Microsoft Access format.

Any deviations from acceptable QC specifications are discussed in the DUSRs
(see Appendix F). The EEEPC data validators added appropriate qualifiers to the
data to indicate potential concerns with data usability. These qualifiers were
transferred to the data presented on summary tables in Section 5. For the RI data,
the following qualifiers were added:

J - The qualifier indicates an estimated value because the associated QC data
indicated a potential laboratory or matrix problem or interference. In
addition, J flags assigned by the laboratory indicate the results are below
the PQL, but above the instrument detection limit (IDL) or method
detection limit (MDL).

J+ - Results with a “+” have the potential for positive (high) bias and are
considered estimated.

J- - Results with a “-” have the potential for negative (low) bias and are
considered estimated.

U - The result is considered non-detect. The laboratory assigned this flag to
analytes not present at detectable concentrations (above the IDL or MDL).
The data validator assigned this flag when an analyte was considered non-
detect due to blank contamination. If the result is above the PQL, the PQL
is considered elevated.

UJ - The result is considered non-detect at the estimated PQL shown.

Overall, the data quality was acceptable and the laboratory analysis and reporting
procedures were representative of appropriate methodology for the samples
collected. Table 4-3 summarizes the qualified data records for the sample reports.
Six sample results were rejected for an overall completeness of greater than 99%.
Laboratory QC concerns did not have a significant impact on the overall
completeness and representativeness of the dataset. Copies of the laboratory
reports are provided electronically as part of Appendix F.

4.4 Comparability of PCB Screening Results

Sixty-one percent of the soil samples collected and submitted for PCB analysis
were processed using a screening method based on a modification of SW-846
EPA Method 8082, and approximately 21% of these samples were also processed
using the standard EPA Method 8082 PCB analysis for confirmation. The
modifications included the use of reduced sample size, a three-point calibration of
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Aroclor 1254, and quantification based on a single point calibration for any other
Aroclor detected. Overall correlation between screening and the standard EPA
Method 8082 analysis was good. A detailed comparison of the screening results
and confirmation samples was conducted for all six project sites included in the
Hudson River upland dredge spoil disposal area/site RI program and submitted to
NYSDEC under separate cover (Galloway et al 2007). A total of 302 samples at
the six project sites were compared for full and screening analysis. A summary of
the findings is provided below.

Screening results did not show false negatives. A total of 91 samples were
reported as non-detect for screening results. Confirmation samples had PCBs
detected below the screening reporting limits except for one sample. Screening
results did not show any false positives. All screening results that showed a
positive result also had a positive result in the confirmation samples. About half
of the screening samples used for comparison (i.e., 140) had positive results
below 1 ppm (restricted use residential soil cleanup objective from 6 NYCRR
375-6.8) and the confirmation sample results were very comparable. When the
concentrations reported by the screening test exceeded 1 mg/kg, the comparability
of the results decreased somewhat and there were more confirmation results with
much higher concentrations. The screening test results exhibited an overall
negative (low) bias compared to the confirmation sampling.

The negative bias at higher concentrations is most likely due to the larger sample
size and more effective extraction procedures for the confirmation samples. If the
contamination in the soils samples was not homogenous, the contamination would
be more likely to be detected with the greater sample size used in the confirmation
samples. A detailed evaluation of the positive results for both sets of samples
indicates the relationship between these values was best fit by a power function
(y=1.3714*x"1.0104, where y = standard 8082 result and x = screening result)
(see Appendix H). For decision-making purposes, screening values should be
adjusted using this relationship. For example, the SCO for restricted-
residential/restricted-commercial use is 1 ppm by standard EPA Method 8082
analysis, the corresponding adjusted screening value is approximately 0.73 ppm.
For a SCO of 0.1 ppm for unrestricted use by standard EPA Method 8082
analysis, the corresponding adjusted screening value is 0.075 ppm (see Appendix
H).

In terms of PCB identification, most samples contained Aroclors 1242 and 1248,
with some Aroclor 1254. The screening and confirmation data show similar
Aroclors. It should be noted that Aroclor 1242 and 1248 are very similar
chemically and often can be identified interchangeably due to slight matrix
effects.
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Table 4-1 Field Duplicate Sample Summary, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

SET [ Analysis
Matrix Sample ID Duplicate Sample ID
Soil 3/1/2006 CBH-01-02 CBH-01-02/D Metals Mercury
Soil 3/1/2006 CBH-03-02 CBH-03-02/D Screen
Soil 2/27/2006 | CBH-05-02 CBH-05-02/D Screen
Soil 2/21/2006 | CBH-06-02 CBH-06-02/D Screen PCBs
Soil 2/24/2006 | CBH-08-02 CBH-08-02/D Metals Mercury
Soil 3/1/2006 MBH-02-01 MBH-02-01/D Screen PCBs
Soil 2/28/2006 | MBH-07-01 MBH-07-01/D Screen
GW 6/14/2006 | MW-04-GW MW-04-GW/D PCBs Metals Mercury
Soil 2/22/2006 | MW-05-04 MW-05-04/D Screen
Soil 2/22/2006 | MW-05-05 MW-05-05/D Metals Mercury
GW 9/29/2006 | MW-06-GW MW-06-GW/D PCBs Metals Mercury
GW 12/13/2006 | MW-06-GW MW-06-GW/D PCBs Metals Mercury
GW 3/28/2006 | MW-07-GW MW-07-GW/D PCBs Metals Mercury
Soil 6/10/2008 | PBH-14-01 PBH-14-01/D PCBs
Soil 6/11/2008 | PBH-18-01 PBH-18-01/D PCBs
Soil 6/12/2008 | PBH-28-01 PBH-28-01/D PCBs
Soil 5/16/2008 | SBH-05-02 SBH-05-02/D PCBs
Drainage 11/29/2005 | SD-04 SD-04/D Screen PCBs Metals Mercury
network soil
Soil 11/29/2005 | SS-02 SS-02/D Screen PCBs
Soil 11/29/2005 | SS-22 SS-22/D Screen Metals Mercury
Key:
ID = Identification.
PCB = Polychlorinated biphenyl.

Screen

02:002699_ID07_02-B2009

PCB screening test.

Buoy212 RI Report Text Track Changes.docx-2/28/2011
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Table 4-2 Summary of Analytical Methods and Samples Collected,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward,

New York
Number of

Sample Lab Samples

Matrix Method ID Lab Method Description Analyzed
Soil 415.1 LK Total Organic Carbon by Lloyd Kahn 9
Aqueous 6010B Metals by ICP by 6010B 47
Soil 6010B Metals by ICP by 6010B 31
Soil 6010B Short | Metals by ICP by 6010B 23
Aqueous 7470A Mercury by 7470A 47
Soil 7471A Mercury by 7471A 45
Aqueous 8082 PCBs by 8082 47
Soil 8082 PCBs by 8082 161
Soil 8082-Screen | PCBs by Modified 8082 132

Key:
ID = Identification.
PCB = Polychlorinated biphenyl.

Table 4-3 Summary of Sample Completeness, Buoy 212 Dredge Spoil Disposal
Area, Fort Edward, New York
Sample Lab Method

Matrix Description Unqualified

Aqueous Metals 616 33 11 1 764 5

Aqueous Mercury 10 55

Aqueous PCBs 77 73 268 135

Soil TOC 11

Soil Metals 395 95 15 13 104 38

Soil Metals-Short 66 4 10 1

Soil Mercury 40 2 7 7 1

Soil PCBs 352 36 47 6 913 78 12

Soil PCBs-Screen 305 9 5 79 826 12 6
Total 1,872 179 | 168 99 | 2,938 | 269 18

Key:

ID = Identification.
J = Estimated value (“-" is biased low and "+" is biased high).
PCBs = Polychlorinated Biphenyls.
R = Sample results not usable (rejected).
TOC = Total organic carbon.
U = Not detected.
UJ = Not detected at an estimated reporting limit.
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Nature and Extent of
Contamination

5.1 Introduction

This section presents the analytical results of the RI field activities in order to
develop an understanding of the nature and extent of contamination at the site.
The information was used to assess the fate and transport of chemicals (see
Section 6) and identify chemicals of potential concern for risk evaluation (see
Section 7) that pose a potential threat to human health and/or the environment.

Screening

The analytical results (see Tables 5-1 through 5-5b) were screened against
existing NYS regulatory standards, guidance values, and criteria to identify
samples containing analyte concentrations that may represent a possible threat to
human health and/or the environment. Groundwater analytical data were
compared to standards and guidance values contained in NYSDEC, Technical and
Operational Guidance Series (TOGS1.1.1: Ambient Water Quality Sandards
and Guidance Values and Groundwater Effluent Limitations) (NYSDEC 1998a
and 1998b, with updates). Soil (surface, subsurface, and drainage network soil)
data were compared to soil cleanup objectives contained in NYSDEC, 6 New
York Codes, Rules, and Regulations (6 NYCRR) Subpart 375-6.8, Remedial
Program Soil Cleanup Objectives.

Under 6 NYCRR Subpart 375-6.8, NYSDEC presents various soil cleanup
objectives for protection of public health based on land use criteria which include:

m Unrestricted use, which is a use without imposed restrictions, such as
environmental easements or other land use controls; or

m Restricted use, which is a use with imposed restrictions, such as
environmental easements, which as part of the remedy selected for the site
require a site management plan that relies on institutional controls or
engineering controls to manage exposure to contamination remaining at a site.
Restricted use is separated into four different categories:

1. Residential use is a land use category that allows a site to be used for
any use other than raising livestock or producing animal products for
human consumption. Restrictions on the use of groundwater are
allowed, but no other institutional or engineering control relative to the
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5. Nature and Extent of Contamination

residential soil cleanup objectives, such as a site management plan,
would be allowed. This land use category will be considered for
single family housing;

2. Restricted-Residential use is a land use category that shall only be
considered when there is common ownership or a single
owner/managing entity of the site. Restricted-residential use shall, at a
minimum, include restrictions which prohibit any vegetable gardens
on a site, although community vegetable gardens may be considered
with NYSDEC's approval and single-family housing. Active
recreational uses, which are public uses with a reasonable potential for
soil contact, such as parks, are also included under this category;

3. Restricted-Commercial use is a land use for the primary purpose of
buying, selling or trading of merchandise or services. Commercial use
includes passive recreational uses, which are public uses with limited
potential for soil contact; and

4. Restricted-Industrial use is a land use for the primary purpose of
manufacturing, production, fabrication or assembly process and
ancillary services. Industrial uses do not include any recreational
component.

In addition, soil cleanup objectives are presented in 6 NYCRR Subpart 375-6.8
for the protection of groundwater and ecological resources, which should be
considered where applicable. The soil cleanup objectives for protection of

groundwater were not included in the screening process because groundwater data
is screened independently against NYSDEC TOGS 1.1.1 values.

This site is currently zoned as “Hudson River/Historic Canal Corridor,” (LaBerge
Group 2008) and is surrounded by residential and agricultural land uses. Due to
the potential continued use of this site for the same activity in the future, the
cleanup objectives selected for the Buoy 212 site is Unrestricted Residential use.

The list of inorganic analytes (i.e., metals) found in the 6 NYCRR Subpart 375-
6.8 regulation is limited to 15 metals because NYSDEC’s intention was to
develop cleanup objectives for a priority list of contaminants commonly found at
waste sites within New York State. NYS background values (95" percentile)
found in the Source-Distant Data Set from the NYS Brownfield Cleanup Program
- Technical Support Document, Appendix D, September 2006), were used as
screening criteria for those metals that were detected in site soils but are not listed
in 6 NYCRR Subpart 375-6.8. For metals without a stated 6 NYCRR Subpart
375-6.8 cleanup objective and without a NYS background values eastern United
States background values (95™ percentile) from Shacklette and Boerngen (1984)
were used as the soil cleanup objective.
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5. Nature and Extent of Contamination

Although the NYSDEC, Division of Fish, Wildlife and Marine Resources
provides criteria for screening contaminated sediments, the criteria are not
considered applicable to the soil samples collected from the drainage network at
the site because these samples are soil samples collected from intermittently wet
areas. As such, there are no existing benthic aquatic or other fish communities at
the drainage network soil sample locations because they are not wet or submerged
long enough to support aquatic life. Consequently, an appropriate cleanup
standard to evaluate the drainage network soil sample data is the 6 NYCRR
Subpart 375-6.8 soil criteria.

Likewise, the drainage network water samples collected at the site are not
representative of a surface water body such as a lake, river, or stream. Therefore,
ambient water quality criteria were used only as a comparison guide in evaluating
the drainage water analytical results. Taking this into account, the lowest
available class of freshwater criteria was selected for each metal. For most of the
metals the lowest criteria is for Class D waters, the best usage of which is for
fishing and the water must be suitable for fish survival, but not fish propagation.
For Class D waters, the standard/guidance value type applied is “acute protection
of aquatic life (A [A]).” For metals with no Class D standards or guidance values,
Class C was selected. The best usage of Class C waters is also for fishing, but the
water must be suitable for both fish survival and fish propagation. The
standard/guidance value type applied for Class C waters is “chronic protection of
aquatic life (A[C])”. For four of the metals in the analysis, there were no Class D,
C, or B standards/guidance values available. In these cases, Class A water
standards/guidance values were used. The best usage of Class A waters is as a
supply of drinking water (after typical treatment). The standard/guidance value
type applied for Class A water is “protection of human health (H [WS]) or
aesthetics (E).” For those metals identified as such in Table 5-2b, a site-wide
average water hardness was used to derive the screening value. The hardness was
calculated in ppm as follows:

Hardness (ppm) = 2.5 * [Ca] + 4.1 * [Mg];
Where,

[Ca] is the measured concentration of calcium in ppm, and
[Mg] is the measured concentration of magnesium in ppm.

Tables 5-1b through 5-5b present the inorganic analytical results for each sample
media collected at this site.

Additionally, guidance values and standards apply to total PCB concentrations
rather than individual Aroclor concentrations. As described in the Work Plan for
the Remedial Investigation and Feasibility Sudy at the Buoy 212 Dredge Spoil
Disposal Area (EEEPC 2005a), PCBs in soils were analyzed using both a
screening method and SW-846 EPA Method 8082. Sixty-one percent of the soil
samples collected and submitted for PCB analysis were processed using a
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screening method based on a modification of SW-846 EPA Method 8082, and
approximately 21% of these samples were also processed using the standard EPA
Method 8082 PCB analysis for confirmation. Screening results were compared
against the standard EPA Method 8082 analysis results as discussed in Section
4.3. The results indicate a potential low bias for the screening results at
concentrations near the screening criteria noted above. Based on these results, all
soil sample PCB-screening-test results presented in Tables 5-1a and 5-3a through
5-5a that are within 73% of exceeding the NYS cleanup objective were bolded to
show these samples may exceed criteria (see Section 4).

It is noted that Aroclor 1248 was the predominant PCB Aroclor detected in the
surface soil and the drainage network soil samples collected at this site. Aroclor
1242 was the predominant PCB Aroclor detected in subsurface soil samples.
PCB Aroclors were not detected in any groundwater or drainage water samples
collected at this site. Individual Aroclor data summary tables are presented in
Appendix H.

5.2 Drainage Network Soil and Water Samples

There are no sustained surface water bodies on this site. One area where
precipitation intermittently drains along the eastern margin and collects
intermittently in the southeastern part of the Buoy 212 property was identified and
sampled once. Water that collects in this area has the potential to drain from the
east side of the closed and covered former dredge spoil disposal structure to the
west side through a steel culvert when the water level is high enough to spill
through. Once on the west side of the dredge spoil disposal structure, the water
drains across a narrow floodplain shelf to the adjacent Hudson River. At the time
of sampling, water was flowing through the pass-through culvert and samples
were collected along the water path on the west side of the disposal structure.
Soil samples were also collected along the water path at the locations where the
drainage water samples were collected for analysis.

Eight drainage network soil samples (SD-01 through SD-08) and eight drainage
water samples (SW-01 through SW-08) were collected on November 29, 2005.
Drainage network soil and water sample sets were collected at three locations
(SW/SD-03 through SW/SD-05) in the drainage network along the eastern
margin, at three locations (SW/SD-06 through SW/SD-08) in the area runoff
collects intermittently in the southeastern part of the Buoy 212 property, and at
two locations (SW/SD-01 through SW/SD-02) along the drainage network on the
west side of the disposal structure and on the floodplain shelf adjacent to the
Hudson River. The purpose of the sampling was to assess the potential for
dispersion of site contaminants into the Hudson River and/or Champlain Canal
through natural drainage and erosion. These samples were submitted to the
laboratory for PCB and metals analyses as described in Section 2. A summary of
analytical results for total PCBs is provided below, presented in Tables 5-1a and
5-2a, and shown on Figure 5-1. The analytical results for metals are summarized
below and are presented in Tables 5-1b and 5-2b.
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PCBs

PCBs were detected in two of the eight drainage network soil samples with a
concentration of 2.92 ppm in sample SD-04 from the drainage network along the
eastern margin, and 8.3 ppm in sample SD-01 from the drainage network on the
west side of the disposal structure and on the floodplain shelf adjacent to the
Hudson River. The concentration of PCBs in both drainage network soil samples
exceed the NYSDEC Part 375-6.8 SCO established for the unrestricted use of the
site (0.1 ppm) and the SCO applicable to the Restricted - Commercial Use of the
site (1.0 ppm). The sample with the higher PCB result was located in the Hudson
River floodplain along the southwestern margin of the closed and covered dredge
spoil disposal area. The other result was located along the margin of the cover on
the eastern side of the site in the vicinity of localized areas of disturbance where
burrowing animals are thought to have brought dredge spoil materials to the
surface.

PCBs were not detected in any of the eight drainage water samples.

Metals

There were 17 metals detected in drainage network soil samples collected at the
site. Chromium, lead, mercury, and zinc were present at concentrations
exceeding NYSDEC SCOs and aluminum, calcium, iron, magnesium, and
potassium were found at concentrations exceeding alternative screening criteria
(New York State background concentrations). In general, the highest
concentrations of metals were found at sample location B212-SD-07 in the
Hudson River floodplain along the southwestern margin of the site. This location
is also where the drainage network soil sample with the highest PCB result was
collected.

There were 10 metals detected in the drainage water samples collected from the
drainage network at the site. Of these, aluminum and iron were found at
concentrations above the NYSDEC Class D surface water standards they were
compared to for assessment in nearly all of the eight samples, but the results
appear to represent natural conditions of the native soil rather than contamination
attributable to the disposal of dredge spoil materials at this site.

5.3 Soil Investigation

Surface and subsurface soil samples were collected from several discrete locations
at this site and from several points in the soil column during borehole drilling and
monitoring well installation programs for this RI. The samples were collected to
assess the potential for direct contact exposure to areas of potential contamination
and to and characterize subsurface soil conditions in and around the dredge spoil
disposal structure at this site. Soil samples were submitted to the laboratory for
PCB and metals analyses as described in Section 2. A summary of analytical data
for total PCBs is provided below, presented in Tables 5-3a through 5-5a, and
shown on Figures 5-1 and 5-2. The metals results are summarized below and are
presented in Tables 5-2b through 5-5b.
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5. Nature and Extent of Contamination

5.3.1 Surface Soil Samples

Surface soil samples (covering the 0 to 2-inch soil depth interval) were collected
from 65 locations at this site to assess direct human exposures. Samples from the
surface at some of the exploration boreholes advanced at this site also contributed
to the overall surface soil assessment. Twenty-six samples were collected from
locations on the closed and covered dredge spoil disposal structure at this site and
39 samples were collected from locations beyond the margins of the disposal
structure, including 14 points in the Hudson River floodplain along the west side
of the site. All 65 samples were analyzed for PCBs; 10 samples were analyzed
for cadmium, chromium, lead, and mercury only; and two samples were analyzed
for the full suite of 23 TAL metals.

PCBs

Results confirm PCBs at 42 surface soil sampling points with 21 samples
reporting concentrations above 0.1 ppm (the unrestricted use SCO) and 12
samples reporting concentrations above 1.0 ppm (the restricted use - commercial -
SCO applicable to this site). The highest PCB concentration in surface soil was
9.9 ppm in sample PBH-01-01 collected from the Hudson River floodplain along
the southwestern margin of the closed and covered dredge spoil disposal area.
Nearly all of the other results found above the applicable SCOs were either
located along the margins of the cover over the site or on top of the cover in the
vicinity of areas where burrowing animals are thought to have brought dredge

spoil materials to the surface. PCBs in soil are the risk drivers for human health
and for wildlife.

In the Hudson River floodplain along the southwestern margin of the closed and
covered dredge spoil disposal area, PCBs were found at levels above the 0.1 ppm
SCO at the surface at sample points SS-01 through SS-09, SS-24, and PBH-01
through PBH-04, with a concentration range between 0.18 ppm and 9.9 ppm. In
this area, PCBs were found above the 1.0 SCO at the surface at sample points SS-
01, SS-03, SS-07, SS-08, SS-24, and PBH-01, with a concentration range between
1.61 ppm and 9.9 ppm.

In those areas located along the margins of the cover over the site or on top of the
cover in the vicinity of areas where burrowing animals are thought to have
brought dredge spoil materials to the surface, PCBs were found at levels above
the 0.1 ppm SCO at the surface at sample points SS-20A, SS-21, PBH-13, PBH-
14, PBH-15, PBH-23, PBH-25, and PBH-28, with a concentration range between
0.23 ppm and 4.3 ppm. For these same sampling points, PCBs were found at
levels above the 1.0 ppm SCO in all but PBH-15 and PBH-23. The concentration
range for results above 1.0 ppm was between 1.97 ppm and 4.3 ppm.

PCBs at a concentration of 0.1 ppm were found at the surface in one area north
the Buoy 212 site. This sample was collected from an area sampled in the past
and reported upon in the Department's July 2001 Dredge Spoils Investigation
Report.
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5. Nature and Extent of Contamination

Refer to Figures 5-3 and 5-4 for depictions of the approximate extent of surface
soils with PCB concentrations > 0.1 ppm and with PCB concentrations > 1.0 ppm
- on or outside of the cover.

Metals

Results indicate that chromium and mercury (metals that may be attributable to
the contaminated dredge spoil materials at the site or, in some cases, historical
and reoccurring floodplain deposition of contaminated Hudson River sediments)
were found at levels exceeding their respective unrestricted and commercial use
SCO values in a few of the surface soil samples collected at this site. Other
metals including aluminum, calcium, cobalt, iron, manganese, nickel, potassium,
and sodium were found at levels exceeding their applicable SCO in one of the two
samples analyzed for the full suite of 23 Target Analyte List metals during this
project. None of these metals are significant risk drivers for either human health
or for wildlife in light of their low frequency.

5.3.2 Subsurface Soil Sampling Results from Boreholes

One hundred and twenty-seven subsurface soil samples (deeper than the 0 to 2-
inch soil depth interval) were collected from 56 locations at this site and analyzed
for PCBs and metals. Subsurface soil samples were collected from the 13 cover
boreholes (any boring advanced through the obvious cover over the closed dredge
spoil disposal structure), the nine margin boreholes (any boring advanced in areas
along the supposed margins of the cover area), the three new monitoring well
boreholes, six of the southern area boreholes (any boring installed in the area
south of the closed dredge spoil disposal structure), and 25 of the perimeter
boreholes (any sampling point advanced using a hand auger at the site) installed
in and around the closed and covered dredge spoil disposal structure as part of the
exploration borehole and well drilling programs at the Buoy 212 site. These
programs, and their concurrent subsurface soil sampling elements, were used to
evaluate the subsurface soil and local groundwater conditions and chemistry at the
Buoy 212 site; define the nature and three-dimensional extent of any identified
contamination at or in the vicinity of the site; and define and evaluate potential
pathways of contaminant migration. The information gathered during this
program also used to define the extent of cover over the closed dredge spoil
disposal structure at this site.

The cover boreholes and the monitoring well boreholes were installed to a
maximum depth of 20.2 feet below the existing ground surface and up to five
subsurface soil sample intervals were collected for chemical analysis from each
borehole. Samples selected for chemical analysis at each of these boreholes
included at least: one sample of any material that could be characterized as dredge
spoil (if present and distinguishable), one sample from a soil interval above any
distinguishable dredge spoil material, and one sample from a soil interval below
any distinguishable dredge spoil material, as applicable. The nine margin
boreholes were drilled to a maximum depth of 11 feet below the existing ground
surface. The southern area boreholes were installed to depths ranging between
two and eight feet using a direct-push drill rig. The perimeter boreholes were
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5. Nature and Extent of Contamination

installed to a maximum depth of 2 feet using a hand auger or shovel. Up to three
subsurface soil samples were collected from each of these locations. As with the
cover borehole and monitoring well borehole locations, one soil sample selected
for chemical analysis at each of these other boreholes included at least one sample
of any material that could be characterized as dredge spoil (if present and
distinguishable) and one sample from a soil interval below any distinguishable
dredge spoil material, as applicable. All subsurface soil recoveries were screened
with a PID for organic vapors and a description of the soil core was recorded in
the logbook. All subsurface soil samples selected for chemical analysis were
placed in appropriate sample containers using a dedicated stainless-steel spoon for
each individual sample.

The dark gray to black, fine to medium sands with varying amounts of silt, black
shale fragments, pebble gravel, brick fragments, coal fragments, fused slag, glass
shards, and wood debris that could be characterized as dredge spoil materials,
varied in thickness from a few inches to nearly 13 feet under the cover established
at the site.

Samples were submitted to the laboratory for PCBs and total metals analyses as
described in Section 2. A summary of the analytical results for total PCBs is
provided below, presented in Tables 5-4a and 5-5a, and illustrated on Figure 5-2.
The analytical results for metals are summarized below and are presented in
Tables 5-4b and 5-5b.

PCBs

Results confirm PCBs in 76 subsurface soil samples with 66 samples reporting
concentrations above 0.1 ppm (the unrestricted use SCO) and 53 samples
reporting concentrations above 1.0 ppm (the restricted use - commercial - SCO
applicable to this site). Samples containing PCB concentrations above 0.1 ppm
were generally collected at depths between 4 feet and 18.5 feet below grade. The
two highest PCB concentrations in the soil under the existing isolation cover were
47 ppm at a depth of 12 feet below grade in CBH-02, and 39 ppm at a depth of 14
feet below grade in CBH-03. The highest PCB concentration in the subsurface
soil outside of the existing isolation cover and in the vicinity of the closed and
covered former dredge spoil disposal area was 2.4 ppm. Nearly all of the
subsurface soil results found above the applicable SCOs outside of the existing
isolation cover were either located in samples collected from the Hudson River
floodplain or in the vicinity of areas where burrowing animals have disturbed
dredge spoil materials along the margins of the closed and covered dredge spoil
disposal area. PCBs in soil are the risk drivers for human health and for wildlife.

In the Hudson River floodplain along the southwestern margin of the closed and
covered dredge spoil disposal area, PCBs were found at levels above the 0.1 ppm
SCO at depth (deeper than 2-inches) at sample points PBH-01, PBH-02, and
PBH-04, with a concentration range between 0.27 ppm and 2.4 ppm. In this area,
PCBs were found above the 1.0 SCO at depth at sample point PBH-01, with a
concentration result of 2.4 ppm.
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5. Nature and Extent of Contamination

In those areas located along the margins of the cover over the site or on top of the
cover in the vicinity of areas where burrowing animals are thought to have
brought dredge spoil materials to the surface, PCBs were found at a level above
the 0.1 ppm SCO at depth in sample point PBH-26, with a concentration result of
0.97 ppm. For these same sampling points, PCBs were not found at above the 1.0
ppm SCO.

Refer to Figures 5-5 and 5-6 for depictions of the approximate extent of
subsurface soils with PCB concentrations > 0.1 ppm and with PCB concentrations
> 1.0 ppm - on or outside of the cover. Figures 5-7, 5-8, and 5-9 show the
distribution of PCB concentrations below the cover on the cross-sections drawn
for the site and discussed in Section 3.2.2 of this report.

Metals

Cadmium and chromium (metals that may be attributable to the contaminated
dredge spoil materials at the site or, in some cases, historical and reoccurring
floodplain deposition of contaminated Hudson River sediments) were found at
levels exceeding their respective unrestricted use SCO values in a few subsurface
soil samples analyzed for these metals. Cadmium was found at CBH-04 in a
sample interval between 5.5 and at 6 feet below grade and at CBH-08 in a sample
interval between 4.2 and 5 feet below grade. Chromium was found at CBH-08 in
a sample interval between 4.2 and 5 feet below grade and at PBH-21 in a sample
interval between 0.2 and 2 feet below grade. These metals are not significant risk
drivers for either human health or for wildlife at the site in light of their depth and
low frequency. Iron was found at a level exceeding the applicable SCO in one of
the four samples analyzed for the full suite of 23 Target Analyte List metals
during this project. This one sample came from a depth interval between 1.5 and
1.9 feet below grade at CBH-04A. Iron exceeding the applicable SCO at this
depth and in this low of a frequency is not significant risk driver for either human
health or for wildlife at the site.

5.4 Groundwater Investigation

A total of 32 groundwater samples were collected from the three new monitoring
wells and the existing five monitoring wells around the site in March, June,
September, October, and December of 2006 to assess the overburden groundwater
conditions at the site. All 32 samples were analyzed for PCBs and metals. In
addition, a single groundwater sample was collected from a residential well near
the site in June of 2008. The well draws water from the overburden aquifer. The
sample was analyzed for PCBs and metals.

Mapping shows that groundwater flow at this site typically moves away from the
topographic rise on the eastern side and toward the Hudson River in a general
west-southwest direction (see Figures 3-5 through 3-8). Based on groundwater
elevation measurements and other observations made during the Remedial
Investigation, lines of equal groundwater elevation are nearly parallel with the
shore of the River and groundwater appears to flow through the native overburden
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5. Nature and Extent of Contamination

soils just below the dredge spoil materials placed at the site most of the year.
Groundwater elevations across the site ranged from approximately 118 feet to 123
feet above mean sea level during the investigation period. As expected, the
lowest groundwater elevations were observed during the September monitoring
event, when seasonal precipitation was relatively low.

Samples were analyzed for PCBs and metals as described in Section 2. A
summary of the analytical results for PCBs and metals in groundwater is provided
below and is presented in Table 5-6.

PCBs

PCBs were not detected in any of the groundwater samples collected from the
monitoring wells at this site during any sample collection event associated with
this investigation. In addition, PCBs were not detected in the water sample
collected from the nearby residential well in June 2008.

Metals

Cadmium, chromium, lead, and mercury - the primary metals of concern at the
site and potentially attributable to the contaminated dredge spoil materials placed
here, were not found at levels exceeding their respective SCO values in any of the
groundwater samples. Other metals (iron, magnesium, manganese, and sodium)
were found at levels that exceeded their respective SCO values in the groundwater
around the site, but these findings appear to represent natural conditions. The
groundwater standards for these four metals are based on aesthetics and not the
protection of human health and, as such, are not considered to be a concern.
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Table 5-1a Summary of Total PCB Concentrations in Drainage Network Soil Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Total Organic Total PCB Total PCB Maximum Total PCB

Sample Carbon (mg/Kg - (mg/Kg - Field Duplicate ® Concentration @
Identification Date Collected (mg/Kg) Screening) Confirmation) (mg/KQ) (mg/Kg)
B212-SD-01 29-Nov-05 29000 8.3 8.3
B212-SD-02 29-Nov-05 5600 0.36U ND
B212-SD-03 29-Nov-05 8500 0.29U ND
B212-SD-04 29-Nov-05 35000 2.92 0.38 1.35(1.7) 2.92
B212-SD-05 29-Nov-05 29000 0.370 ND
B212-SD-06 29-Nov-05 14000 0.34U ND
B212-SD-07 29-Nov-05 1900 0.38U 38U ND
B212-SD-08 29-Nov-05 13000 0.34U ND

O Field duplicate samples listed in parentheses are from confirmation samples.

@ Bold and shaded values exceed soil cleanup objective of 0.1 mg/Kg, while bold italicized screening test values may exceed the soil cleanup objective (NYSDEC Part 375.6-8 Unrestrictc

Use). The ND values are at reporting limits that are above the soil cleanup objective, however, the method detection limits (MDL) are below that level. Concentrations between the MDL
and reporting limit are flagged "J" as estimated.

Key:
mg/Kg = Milligrams/kilogram.
ND = All Aroclors were non-detect.
U = Not detected at the reporting limit shown.
/D = Field duplicate sample.

Blank spaces indicate PCBs were not analyzed for confirmation or field duplicate samples.
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Table 5-1b Summary of Metals Concentrations in Drainage Network Soil Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Screening B212-SD-01 B212-SD-02 B212-SD-03 B212-SD-04  B212-SD-04/D  B212-SD-05
Analyte Criteria @ 11/29/2005 11/29/2005 11/29/2005 11/29/2005 11/29/2005 11/29/2005

Metals by Method 6010/7471 (mg/Kg)

Cadmium 25@ 1.6 0.35 0.40 1.4 12 0.65
Chromium 30 @ 716 3.9 7.2 20.7 212 10.8
Lead 63 110 5.1 113 32.7 35.1 16.6
Mercury 0.18 @ 0.249 0.022 U 0.049 0.191 0.239 0.099
Aluminum 15800 @ 9480 J 3060 J 9330 J 13200 J 14800 J 11400 J
Antimony 217@ 30.5 UJ 17.7 UJ 232 UJ 26.0 UJ 25.7 UJ 263 UJ
Arsenic 13@ 41U 24U 3.1 U 3.8 34U 35U
Barium 350 @ 7223 1527 4117 86.4 1 929 ] 673 1
Beryllium 72@ 0.52 UJ 0.15 UJ 0.41 UJ 0.73 UJ 0.65 UJ 0.51 UJ
Calcium 9190 @ 5240 J 1200 J 2890 J 3520 J 3620 J 4810 J
Cobalt 133 7.0 22 43 5.7 5.3 4.5
Copper 50 @ 27.9 7.4 6.2 15.0 16.7 11.1
Iron 25600 ¥ 16900 J 9960 J 13200 J 19100 J 13400 J 13500 J
Magnesium 5130 @ 2520 J 975 1 1710 J 2620 J 2950 J 2210 J
Manganese 1600 ¥ 538 J 955 ] 214 ] 244 ] 147 1 174 ]
Nickel 30@ 13.0 45 5.8 12.5 13.7 9.2
Potassium 1890 @ 915 J 376 J 422'] 1170 J 1350 J 709 J
Selenium 39 8.1 U 47 U 6.2 U 6.9 U 6.9 U 70 U
Silver 2@ 1.0 U 0.59 U 0.77 U 0.87 U 0.86 U 0.88 U
Sodium 211 @ 284 UJ 165 UJ 217 UJ 243 UJ 240 UJ 245 UJ
Thallium 163 @ 122U 71U 93 U 104 U 103 U 10.5 U
Vanadium 31 26.1 7.4 17.8 28.2 25.0 19.0
Zinc 109 @ 243 195 60.9 109 114 64.6

" Bold and shaded values exceed screening criteria.
@ Part 375-6.8 Unrestricted Use Soil Cleanup Objectives.

ONYS background (95th percentile), Source-Distant Data Set from NYS Brownfield Cleanup Program, Technical Support Document, Appendix D, September
2006.

“ Eastern United States background (95th percentile) from Shacklette and Boerngen 1984.
Key:

J = Estimated value ( "-" is biased low and "+" is biased high).

U = Not detected at the reporting limit shown.

mg/Kg = Milligrams/kilogram.

/D = Field duplicate sample.
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Table 5-1b Summary of Metals Concentrations in Drainage Network Soil Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Screening Sample ID B212-SD-06 B212-SD-07 B212-SD-08
Analyte Criteria @ Date 11/29/2005 11/29/2005 11/29/2005

Metals by Method 6010/7471 (mg/Kg)

Cadmium 259 0.43 0.55 0.47
Chromium 30 @ 8.2 27.1 9.9
Lead 63? 95 9.2 15.4
Mercury 0.18 @ 0.061 0.027 U 0.080
Aluminum 15800 @ 7360 J 18500 J 7630 J
Antimony 2179 20.6 UJ 19.5 UJ 20.9 UJ
Arsenic 13@ 2.7 U 2.8 28 U
Barium 350 @ 50.3 J 140 J 713 ]
Beryllium 72@ 0.35 UJ 0.88 UJ 0.40 UJ
Calcium 9190 @ 3040 J 12800 J 2850 J
Cobalt 133 4.1 11.4 5.3
Copper 50 @ 7.1 224 115
Iron 25600 ¥ 11300 J 27500 J 14500 J
Magnesium 5130 @ 1670 J 7250 J 1900 J
Manganese 1600 ¥ 175 1 479 J 288 J
Nickel 30 @ 6.0 29.6 7.0
Potassium 1890 ¥ 452 ] 3160 J 488 J
Selenium 3.9@ 55U 52U 56 U
Silver 2@ 0.69 U 0.65 U 0.70 U
Sodium 211 @ 192 UJ 182 UJ 195 UJ
Thallium 163 @ 82 U 78 U 83 U
Vanadium 31 153 31.0 18.8
Zinc 109 @ 44.0 63.7 48.4

" Bold and shaded values exceed screening criteria.
@ Part 375-6.8 Unrestricted Use Soil Cleanup Objectives.

G NYS background (95th percentile), Source-Distant Data Set from NYS Brownfield
2006.

“ Eastern United States background (95th percentile) from Shacklette and Boerngen 1
Key:

J = Estimated value ( "-" is biased low and "+" is biased high).

U = Not detected at the reporting limit shown.

mg/Kg = Milligrams/kilogram.

/D = Field duplicate sample.
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Table 5-2a Summary of Total PCB Concentrations in Drainage Network Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Sample Screening  Total PCB Result Field Duplicate Maximum Total PCB

Identification Date Collected Criteria (ug/L) Result (ug/L) Concentration (ug/L)
B212-SW-01 29-Nov-05 0.00012 0.47UJ ND
B212-SW-02 29-Nov-05 0.00012 0.48 UJ ND
B212-SW-03 29-Nov-05 0.00012 0.48 UJ ND
B212-SW-04 29-Nov-05 0.00012 0.48 UJ 0.48UJ ND
B212-SW-05 29-Nov-05 0.00012 0.47UJ ND
B212-SW-06 29-Nov-05 0.00012 0.48 UJ ND
B212-SW-07 29-Nov-05 0.00012 0.50U ND
B212-SW-08 29-Nov-05 0.00012 0.48 UJ ND

() Criteria are from NYSDEC Technical and Operational Guidance #1.1.1: Ambient Water Quality Standards and Guidance Values and Groundwater
Effluent Limitations, 1998, Table 1, Class A - D, Type W (fresh water) [micrograms per liter].

Key:
ng/L = Micrograms per liter.
ND = All Aroclors were non-detect.
U = Not detected at the reporting limit show.
UJ = Not detected at the estimated reporting limit shown.
Blank spaces indicate PCBs were not analyzed for field duplicates.
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Table 5-2b Summary of Metals Concentrations in Drainage Network Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Screening  SamplelD  B212-SW-01 B212-SW-02 B212-SW-03 B212-SW-04 B212-SW-04/D
Analyte Criteria (1) Date 11/29/2005 11/29/2005 11/29/2005 11/29/2005 11/29/2005
Metals by Method 6010/7471 (ug/L)
Aluminum 100 @ 232 231 1310 1090 275
Antimony 3@ 200 U 200 U 200 U 200 U 200 U
Arsenic 340 @ 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Barium 1000 29.2 29.2 14.1 43.8 35.1
Beryllium 1100 @ 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
Cadmium g 20 10 U 10 U 10U 2.6 1.0 U
Calcium NA 53600 J 53000 J 20500 J 62100 J 61700 J
Chromium 934 9 4.0 U 4.0 U 40 U 4.0 U 4.0 U
Cobalt 110 @ 4.0 U 4.0 U 40 U 4.0 U 4.0 U
Copper 24 &9 10.0 U 10.0 U 10.0 U 100 U 100 U
Iron 300 @ 293 303 1070 1200 364
Lead 360 @ 50 U 50 U 50 U 50U 50U
Magnesium 35000 20200 20000 9750 23300 23700
Manganese 300 @ 28.4 33.7 56.4 68.0 42.9
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Table 5-2b Summary of Metals Concentrations in Drainage Network Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Screening  SamplelD  B212-SW-01 B212-SW-02 B212-SW-03 B212-SW-04 B212-SW-04/D

Analyte Criteria (1) Date 11/29/2005 11/29/2005 11/29/2005 11/29/2005 11/29/2005
Metals by Method 6010/7471 (ug/L)
Mercury 14 @ 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U
Nickel 780 *© 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Potassium NA 2470 2370 802 2830 2660
Selenium 4.6 150 U 150 U 150 U 150 U 150 U
Silver 11 @9 3.0 U 3.0 U 3.0 U 30U 30U
Sodium NA 30800 J- 30400 J- 5410 J- 37700 J- 38800 J-
Thallium 20@ 20.0 U 20.0 U 200 U 20.0 U 20.0 U
Vanadium 190 @ 50 U 50 U 50 U 50 U 50U
Zinc 195 39 20.0 U 20.0 U 200 U 42.7 22.7

O Criteria are from NYSDEC Technical and Operational Guidance #1.1.1:
Ambient Water Quality Standards and Guidance Values and Groundwater
Effluent Limitations, 1998, Table 1, Class A - D (fresh water). Bold and
shaded values exceed criteria.

@ Class D, Type A(A).
& Class C, Type A(C).
@ Class A, Type H(WS).

©) Class A, Type (E).
© An average hardness value of 183 milligrams per liter, calculated from
the measured calcium and magnesium concentrations, was used to derive
this screening value.
Key:

J = Estimated value ( "-" is biased low and "+" is biased high).

ng/L = Micrograms/Liter.

NA = No applicable standard or guidance value.

U = Not detected at the reporting limit shown.

UJ = Not detected at the estimated reporting limit shown.

/D = Field duplicate sample.
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Table 5-2b Summary of Metals Concentrations in Drainage Network Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Sample ID B212-SW-05 B212-SW-06 B212-SW-07 B212-SW-08

Screening
Analyte Criteria (1) Date 11/29/2005 11/29/2005 11/29/2005 11/29/2005

Metals by Method 6010/7471 (ug/L)
Aluminum 100 @ 455 707 389 241
Antimony 3@ 200 U 200 U 200 U 200 U
Arsenic 340 @ 10.0 U 10.0 U 10.0 U 10.0 U
Barium 1000 31.7 21.2 23.4 26.3
Beryllium 1100 @ 0.11 U 0.11 U 0.11 U 0.11 U
Cadmium g 20 10U 10U 10U 10U
Calcium NA 54200 J 23600 J 37200 J 41600 J
Chromium 934 9 4.0 U 4.0 U 40 U 4.0 U
Cobalt 110 @ 40 U 40 U 40 U 40 U
Copper 24 *9) 10.0 U 10.0 U 10.0 U 10.0 U
Iron 300 @ 597 735 430 438
Lead 360 @ 50 U 50 U 50 U 50 U
Magnesium 35000 20600 8000 13000 14500
Manganese 300 @ 41.0 61.1 38.9 37.6
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Table 5-2b Summary of Metals Concentrations in Drainage Network Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Sample ID B212-SW-05 B212-SW-06 B212-SW-07 B212-SW-08

Screening
Analyte Criteria (1) Date 11/29/2005 11/29/2005 11/29/2005 11/29/2005

Metals by Method 6010/7471 (ug/L)
Mercury 1.4 0.200 U 0.200 U 0.200 U 0.200 U
Nickel 780 9 10.0 U 10.0 U 10.0 U 10.0 U
Potassium NA 2490 1450 1890 2340
Selenium 469 150 U 150 U 150 U 150 U
Silver 11 9 3.0 U 3.0 U 30U 30U
Sodium NA 31700 J- 12000 J- 18900 J- 20900 J-
Thallium 20 @ 200 U 200 U 200 U 200 U
Vanadium 190 @ 50 U 50 U 50 U 50 U
Zinc 195 39 200 U 200 U 200 U 200 U

O Criteria are from NYSDEC Technical and Operational Guidance #1.1.1:
Ambient Water Quality Standards and Guidance Values and Groundwater
Effluent Limitations, 1998, Table 1, Class A - D (fresh water). Bold and
shaded values exceed criteria.

@ Class D, Type A(A).
& Class C, Type A(C).
@ Class A, Type H(WS).

©) Class A, Type (E).
© An average hardness value of 183 milligrams per liter, calculated from
the measured calcium and magnesium concentrations, was used to derive
this screening value.
Key:

J = Estimated value ( "-" is biased low and "+" is biased high).

ng/L = Micrograms/Liter.

NA = No applicable standard or guidance value.

U = Not detected at the reporting limit shown.

UJ = Not detected at the estimated reporting limit shown.

/D = Field duplicate sample.
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Table 5-3a Summary of Total PCB Concentrations in Surface Soil Samples,
Buoy 212 Dredge Spoils Disposal Site, Fort Edward, New York

Total PCB Total PCB Maximum Total PCB

(mg/Kg - (mg/Kg - Field Duplicate @ Concentration ®
Sample Identification  Date Collected Screening) Confirmation) (mg/Kg) (mg/Kg)
B212-SS-01 29-Nov-05
B212-SS-02 29-Nov-05 0.27U0 0.066 0.24U (0.053) 0.066
B212-SS-03 29-Nov-05 2.11 211
B212-SS-04 29-Nov-05 0.73 0.26 0.73
B212-SS-05 29-Nov-05 0.59 0.59
B212-SS-06 29-Nov-05 0.37 0.37
B212-SS-07 29-Nov-05 2.5 1.52 25
B212-SS-08 29-Nov-05 1.61 1.61
B212-SS-09 29-Nov-05 0.27U0 ND
B212-SS-10 29-Nov-05 0.3U ND
B212-SS-11 29-Nov-05 0.26U ND
B212-SS-12 29-Nov-05 0.24U ND
B212-SS-13 29-Nov-05 0.32U ND
B212-SS-14 29-Nov-05 0.21U ND
B212-SS-15 29-Nov-05 0.27U0 ND
B212-SS-16 29-Nov-05 0.3U ND
B212-SS-17 29-Nov-05 0.25U ND
B212-SS-18 29-Nov-05 0.32U ND
B212-SS-19 29-Nov-05 0.25U ND
B212-SS-20 29-Nov-05 0.28U ND
B212-PBH-SS20A-01 12-Jun-08 3.5 35
B212-SS-21 29-Nov-05 1.97 1.97
B212-SS-22 29-Nov-05 0.28U 0.28U ND
B212-SS-23 29-Nov-05 0.27U0 0.27U0 ND
B212-SS-24 29-Nov-05 2.61 261
B212-SS201 16-May-08 0.062 0.062
B212-SS8202 16-May-08 0.017 0.017
B212-SS203 16-May-08 0.019 0.019
B212-PBH-SS208A-01 12-Jun-08 0.0052 0.0052
B212-PBH-01-01 16-May-08 9.9 9.9
B212-PBH-02-01 16-May-08 0.44 0.44
B212-PBH-03-01 16-May-08 0.45 0.45
B212-PBH-04-01 16-May-08 0.18 0.18
B212-PBH-05-01 10-Jun-08 0.041 0.041
B212-PBH-06-01 10-Jun-08 0.0068 0.0068
B212-PBH-07-01 10-Jun-08 0.020U ND
B212-PBH-08-01 10-Jun-08 0.026 0.026
B212-PBH-09-01 10-Jun-08 0.037 0.037
B212-PBH-10-01 10-Jun-08 0.1 0.1
B212-PBH-11-01 10-Jun-08 0.018 0.018
B212-PBH-12-01 10-Jun-08 0.020U ND
B212-PBH-13-01 10-Jun-08 2.1 21
B212-PBH-14-01 10-Jun-08 2.8 2.7 2.8
B212-PBH-15-01 10-Jun-08 0.63 0.63
B212-PBH-16-01 10-Jun-08 0.005 0.005
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Table 5-3a Summary of Total PCB Concentrations in Surface Soil Samples,
Buoy 212 Dredge Spoils Disposal Site, Fort Edward, New York

Total PCB Total PCB Maximum Total PCB

(mg/Kg - (mg/Kg - Field Duplicate @ Concentration ®
Sample Identification  Date Collected Screening) Confirmation) (mg/Kg) (mg/Kg)
B212-PBH-17-01 11-Jun-08 0.022U ND
B212-PBH-18-01 11-Jun-08 0.04 0.022U 0.04
B212-PBH-19-01 11-Jun-08 0.023 ND
B212-PBH-19a-01 12-Jun-08 0.021U ND
B212-PBH-20-01 11-Jun-08 0.022 0.022
B212-PBH-21-01 11-Jun-08 0.021U ND
B212-PBH-22-01 11-Jun-08 0.072 0.072
B212-PBH-23-01 11-Jun-08 0.23 0.23
B212-PBH-23a-01 12-Jun-08 0.012 0.012
B212-PBH-24-01 12-Jun-08 0.035 0.035
B212-PBH-25-01 12-Jun-08 4.3 4.3
B212-PBH-26-01 12-Jun-08 0.028 0.028
B212-PBH-27-01 12-Jun-08 0.02 0.02
B212-PBH-28-01 12-Jun-08 2 0.69 2
B212-SBH-01-01 16-May-08 0.004 0.004
B212-SBH-02-01 16-May-08 0.056 0.056
B212-SBH-03-01 16-May-08 0.078 0.078
B212-SBH-04-01 16-May-08 0.016U ND
B212-SBH-05-01 16-May-08 0.018U ND

O Field duplicate samples listed in parentheses are from confirmation samples.

@ Bold and shaded values exceed soil cleanup objective of 0.1 mg/Kg, while bold italicized screening test values may exceed the soil cleanup objective (NYSDEC Part
375.6-8 Unrestricted Use). The ND values are at reporting limits that are above the soil cleanup objective, however, the method detection limits (MDL) are below that level.
Concentrations between the MDL and reporting limit are flagged "J" as estimated.

Key:
mg/Kg = milligrams/kilogram.
ND = All Aroclors were non-detect.
U = Not detected at the reporting limit shown.
/D = Field duplicate sample.

Blank spaces indicate PCBs were not analyzed for confirmation or field duplicate samples.
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Table 5-3b Summary of Metals Concentrations in Surface Soil Samples,Buoy 212 Dredge Spoils Disposal Site, Fort Edward, New York

Sereening Sample ID B212-SS-03 B212-SS-07 B212-SS-10 B212-SS-20 B212-SS-22  B212-SS-22/D B212-PBH-03-01
Analyte Criteria @ Date 11/29/2005 11/29/2005 11/29/2005 11/29/2005 11/29/2005 11/29/2005 05/16/2008

Metals by Method 6010/7471 (mg/Kg)

Cadmium 25@ 0.75 0.95 0.65 0.89 0.42 0.38 1.5

Chromium 30 @ 9.9 30.3 9.3 21.4 7.8 7.8 17.3

Lead 63 7.6 53.7 13.2 12.9 9.7 8.7 221

Mercury 0.18 @ 0.047 0.215 0.051 0.040 0.043 0.049 0.131

Aluminum 15800 ¥ 10200 10300

Antimony 2179 19.0 UJ 16.5 UJ

Arsenic 13@ 25U 22U

Barium 350 @ 45.4 46.5

Beryllium 72@ 0.43 UJ 0.44 UJ

Calcium 9190 @ 2070 2300

Cobalt 1339 5.0 5.0

Copper 50 @ 6.7 6.0

Iron 25600 14800 J 14800 J

Magnesium 5130 @ 1700 J 1720 J

Manganese 1600 @) 216 ] 233 ]

Nickel 30 7.4 7.1

Potassium 1890 @ 452 426

Selenium 39® 51U 44 U

Silver 2@ 0.63 U 0.55 U

Sodium 211 @ 178 UJ 154 UJ

Thallium 1639 76 U 6.6 U

Vanadium 319 19.4 19.6

Zinc 109 @ 40.2 39.5
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Table 5-3b Summary of Metals Concentrations in Surface Soil Samples,Buoy 212 Dredge Spoils Disposal Site, Fort Edward, New York

B212-PBH-23A-

Screening Sample ID  B212-PBH-06-01 B212-PBH-17-01 B212-PBH-22-01 01 B212-PBH-24-01
Analyte Criteria @ Date 06/10/2008 06/11/2008 06/11/2008 06/12/2008 06/12/2008

Metals by Method 6010/7471 (mg/Kg)

Cadmium 25@ 0.33 0.38 0.30 0.43 J- 0.11J-

Chromium 30 8.9 39.7 11.9 225 5.6

Lead 63 9.8 14.7 6.3 125 39

Mercury 0.18 @ 0.061 0.028 0.027 0.013 J- 0.013 J-

Aluminum 15800 ¥ 27800

Antimony 2179 0.70 U

Arsenic 13@ 5.5

Barium 350 @ 233

Beryllium 72@ 12

Calcium 9190 @ 20700

Cobalt 1339 19.2

Copper 50 @ 31.2

Iron 25600 35600

Magnesium 5130 @ 10400

Manganese 1600 @ 671

Nickel 30 45.4

Potassium 1890 @ 3740

Selenium 39® 0.76 U

Silver 2@ 0.09 U

Sodium 211 @ 262

Thallium 1639 039U

Vanadium 31 41.6

Zinc 109 @ 88.1

02:002699_ID07_02-B2009

B212 AnalyticalSummaryTables.xls-B212 Metals Table 5-3b SS-2/28/2011

" Bold and shaded values exceed screening criteria.
@ Part 375-6.8 Unrestricted Use Soil Cleanup Objectives.

O'NYS background (95th percentile), Source-Distant Data Set from NYS Brownfield Cleanup Program, Technical Support
Document, Appendix D, September 2006.

“ Eastern United States background (95th percentile) from Shacklette and Boerngen 1984.
Key:

J = Estimated value ( "-" is biased low and "+" is biased high)

mg/Kg = milligrams/kilogram

/D = Field duplicate sample.

Blank spaces indicate metals were not analyzed.
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Table 5-4a Summary of Total PCB Concentrations in Borehole Subsurface Soil Samples,

Start
Date
Collected bgs)

1-Mar-06

Sample
Identification

B212-CBH-01-01

Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Depth (feet End Depth
(feet bgs)

Description
Brown Sand - Cap

Total PCB
(mg/Kg -
Screening)

Total PCB
(mg/Kg -
Confirmation)

Maximum Total

Field Duplicate ® PCB Concentration

(mg/Kg)

@ (mg/Kg)

B212-CBH-01-02 1-Mar-06 6.00 8.00 Gray/Black Sand - Spoils 7.4 6.5 7.4
B212-CBH-01-03 1-Mar-06 13.50 14.00 Gray/Black Sand- Spoils 8.5 8.5
B212-CBH-01-04 1-Mar-06 14.20 14.40 Gray/Brown Silt Clay - Native Soil 0.32U ND
B212-CBH-01-05 1-Mar-06 16.70 17.00 Brown Sand - Native 3 ft below spoils 0.3U ND
B212-CBH-02-01 28-Feb-06 3.50 3.70 Tan Sand - Cap 0.24U ND
B212-CBH-02-02 28-Feb-06 7.00 8.00 Sand/Gravel - Spoils 11 17 17
B212-CBH-02-03 28-Feb-06 11.50 12.00 Sand - Spoils 47 47
B212-CBH-02-04 28-Feb-06 18.00 18.20 Brown Silt - Spoils 6 6
B212-CBH-02-05 28-Feb-06 18.20 18.50 Brown/Black Sand - Native underlying Spoils 0.52 0.52
B212-CBH-03-01 28-Feb-06 5.00 6.00 Black Sand - Spoils 23 21 23
B212-CBH-03-02 28-Feb-06 7.00 8.00 Black Spoils 9.9 11 11
B212-CBH-03-03 28-Feb-06 8.90 9.70 Sand - Spoils 9.4 94
B212-CBH-03-04 28-Feb-06 13.30 14.00 Sand - Spoils 39 39
B212-CBH-03-05 28-Feb-06 21.80 22.20 Brown Silt - Native 03U ND
B212-CBH-04-01 27-Feb-06 4.80 5.40 Black Sand - Spoils 3.6 3.6
B212-CBH-04-02 27-Feb-06 5.50 6.00 Black Sand - Spoils 6.7 6.7
B212-CBH-04-03 28-Feb-06 11.00 12.00 Black Gravel Sand - Spoils 10 26 26
B212-CBH-04-04 28-Feb-06 |  15.40 15.90 Black Sand - Spoils 35 35
B212-CBH-04-05 28-Feb-06 17.50 18.00 Black Sand Silt - immediately below spoils 14 14
B212-CBH-04A-01 [16-May-08| 1.42 1.83 No description 0.14 0.14
B212-CBH-04A-02 | 16-May-08 4.33 4.50 No description 0.0058 0.0058
B212-CBH-05-01 27-Feb-06 3.60 4.00 Tan Sand - Cap 021U ND
B212-CBH-05-02 27-Feb-06 5.50 6.00 Black Sand Gravel - Spoils 6.1 4.4 6.1
B212-CBH-05-03 27-Feb-06 8.40 8.90 Black Clay Silt - Spoils 2.8 3.7 3.7
B212-CBH-05-04 27-Feb-06 |  15.40 16.00 Black Silt - Native 20.98 20.98
B212-CBH-05-05 27-Feb-06 16.00 16.40 Black Silt - Native 0.39 0.39
B212-CBH-06-01 21-Feb-06 0.60 0.80 Brown Clay - Cover 0.26U ND
B212-CBH-06-02 21-Feb-06 4.00 5.20 Black Silt Sand Spoils 13 14 11(11) 14
B212-CBH-06-03 21-Feb-06 10.50 10.70 Gray Sand - Spoils 4.3 4.3
B212-CBH-06-04 21-Feb-06 18.40 18.50 Brown Silty Clay - Native 0.22U ND
B212-CBH-06-05 21-Feb-06 20.00 20.20 Gray Sand - Native 0.24U ND
B212-CBH-07-01 24-Feb-06 1.30 1.50 Brown Clay - Cover 0.28U ND
B212-CBH-07-02 24-Feb-06 4.20 5.00 Gray/Black Sand - Spoils 19 16 19
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Table 5-4a Summary of Total PCB Concentrations in Borehole Subsurface Soil Samples,

Sample
Identification

Date
Collected

Start

bgs)

Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Depth (feet End Depth
(feet bgs)

Description

Total PCB
(mg/Kg -
Screening)

Total PCB
(mg/Kg -
Confirmation)

Maximum Total

Field Duplicate ® PCB Concentration
@ (mg/Kg)

B212-CBH-07-03 24-Feb-06 8.20 8.50 Black/White Sand Spoils 16 16
B212-CBH-07-04 24-Feb-06 11.20 11.50 Green/Brown Sand - Native 0.16 0.16
B212-CBH-07-05 24-Feb-06 12.40 12.60 Green/Brown Sand - Native 0.29U ND
B212-CBH-08-01 24-Feb-06 0.50 1.00 Brown Clay - Cover 0.28U ND
B212-CBH-08-02 24-Feb-06 4.20 5.00 Black Sand Spoils 24 24
B212-CBH-08-03 24-Feb-06 | 13.20 13.50 Black Sand Spoils 33 33
B212-CBH-08-04 24-Feb-06 14.60 15.20 Green/Brown Sand - Native 0.22U 0.22U ND
B212-CBH-08-05 24-Feb-06 16.30 16.50 Green/Brown Sand - Native 0.22U ND
B212-CBH-09-01 24-Feb-06 1.00 1.40 Yellow Brown Sand - Cover 0.32U 0.32U ND
B212-CBH-09-02 24-Feb-06 4.60 4.90 Black/Gray Sand Spoils 26 26
B212-CBH-09-03 24-Feb-06 7.00 7.30 Black Sand Spoils 1.7 1.7
B212-CBH-09-04 24-Feb-06 11.00 11.30 Green/Brown Sand - Native 0.23U ND
B212-CBH-09-05 24-Feb-06 12.30 12.50 Green/Brown Sand - Native 0.22U ND
B212-CBH-10-01 23-Feb-06 2.60 2.80 Yellow/Brown Sand - Cover 0.2U ND
B212-CBH-10-02 23-Feb-06 4.10 5.10 Black Sand Spoils 18 21 21
B212-CBH-10-03 23-Feb-06 8.20 8.50 Gray Sand - Native 0.27U ND
B212-CBH-10-04 23-Feb-06 10.00 11.00 Gray Sand - Native 0.23U ND
B212-CBH-11-01 1-Mar-06 2.60 2.90 Tan Sand - Cap 0.21U ND
B212-CBH-11-02 1-Mar-06 5.10 6.00 Black Sand - Spoils 8.1 7.6 8.1
B212-CBH-11-03 1-Mar-06 7.00 7.40 Gray/Black Sand - Spoils 8.2 8.2
B212-CBH-11-04 1-Mar-06 17.20 17.60 Black Clay Silt - Native 16 16
B212-CBH-11-05 1-Mar-06 17.60 17.80 Tan Clay Brown Silt - Native 0.27U ND
B212-CBH-12-01 28-Feb-06 3.50 4.00 Brown Sand - Cap 0.22U ND
B212-CBH-12-02 28-Feb-06 5.50 6.00 Black Sand Gravel - Spoils 5 5
B212-CBH-12-03 28-Feb-06 7.50 8.00 Gravel - Spoils 6.4 6.7 6.7
B212-CBH-12-04 28-Feb-06 11.50 12.00 Sand - Spoils 6.6 6.6
B212-CBH-12-05 28-Feb-06 15.20 15.40 Black Sand - Native 1.6 1.6
B212-MBH-01-01 1-Mar-06 5.50 6.00 Gray Sand - Spoils 16 16
B212-MBH-01-02 1-Mar-06 6.00 6.50 Gray Sand - Native 0.25 0.25
B212-MBH-02-01 1-Mar-06 5.00 6.00 Gray/Black Sand Silt - Spoils 13 23 23
B212-MBH-02-02 1-Mar-06 9.50 10.00 Gray/Black Sand Silt - Spoils 14 14
B212-MBH-02-03 1-Mar-06 10.50 11.00 Gray Sand - Native 0.26U ND
B212-MBH-03-01 27-Feb-06 0.00 0.75 Brown Clay Silt - Native 0.18U ND
B212-MBH-03-02 27-Feb-06 1.20 2.20 Dark Sand - Native 3 3
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Table 5-4a Summary of Total PCB Concentrations in Borehole Subsurface Soil Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Start Total PCB  Total PCB Maximum Total
Sample Date  Depth (feet End Depth (mg/Kg - (mg/Kg - Field Duplicate ® PCB Concentration
Identification Collected bgs) (feet bgs) Description Screening) Confirmation) (mg/Kg) @ (mg/Kg)

B212-MBH-04-01 27-Feb-06 0.50 1.50 Tan Clay Silt - Native 9.8 9.8
B212-MBH-04-02 27-Feb-06 4.10 4.80 Tan/Brown Clay Silt - Native 0.7 0.7
B212-MBH-05-01 1-Mar-06 2.30 2.40 Gray Sand - Spoils 7.4 9 9
B212-MBH-05-02 1-Mar-06 2.40 3.40 Brown Silt - Native 0.270 ND
B212-MBH-06-01 1-Mar-06 4.70 5.40 Gray Sand - Native 1 2.9 2.9
B212-MBH-07-01 28-Feb-06 2.70 3.40 Brown Silt - Native 0.16 0.12 0.16
B212-MBH-07-02 28-Feb-06 3.70 4.30 Tan Sand - Native 0.26U 0
B212-MBH-08-01 1-Mar-06 3.50 4.00 Black/Brown Sand - Native 9.2 8.14 9.2
B212-MBH-08-02 1-Mar-06 4.80 5.10 Brown Silt - Native 0.24U ND
B212-MBH-08A-01 | 1-Mar-06 1.50 2.00 Gray/brown silt over sand - Native 4.2 4.2
B212-PBH-01-02 16-May-08 2.00 2.50 No description 24 24
B212-PBH-02-02 16-May-08 2.00 2.50 Dark Brown Silty Sand 0.27 0.27
B212-PBH-03-02 16-May-08 2.00 2.50 Brown Silty Clay 0.052 0.052
B212-PBH-04-02 16-May-08 2.00 2.50 Black Silt/Clay 0.39 0.39
B212-PBH-05-02 10-Jun-08 0.17 5.00 Silty Sand/Trace Clay 0.021U ND
B212-PBH-06-02 10-Jun-08 0.17 3.00 Silty Sand/Trace Clay 0.02U ND
B212-PBH-07-02 10-Jun-08 0.17 3.00 Silty Sand/Trace Clay 0.021U ND
B212-PBH-08-02 10-Jun-08 0.17 3.00 Silty Sand/Trace Clay 0.021U ND
B212-PBH-09-02 10-Jun-08 0.17 3.00 Silty Sand/Trace Clay 0.021U ND
B212-PBH-10-02 10-Jun-08 0.17 3.00 Silty Sand/Trace Clay 0.021U ND
B212-PBH-11-02 10-Jun-08 0.17 2.00 Silty Sand/Trace Clay 0.02U ND
B212-PBH-12-02 10-Jun-08 0.17 2.00 Silty Sand/Trace Clay 0.23 0.23
B212-PBH-13-02 10-Jun-08 0.17 2.00 Sand 2.7 27
B212-PBH-14-02 10-Jun-08 0.17 2.00 Sand 2.6 2.6
B212-PBH-15-02 10-Jun-08 0.17 2.00 Clay over silty sand 0.0053 0.0053
B212-PBH-16-02 10-Jun-08 0.17 2.00 Sand 0.2 0.2
B212-PBH-17-02 11-Jun-08 0.17 2.00 Clay followed by sand 0.057 0.057
B212-PBH-18-02 11-Jun-08 0.17 2.00 Clay followed by sand 0.02U ND
B212-PBH-19-02 11-Jun-08 0.17 2.00 Clay followed by sand 0.065 0.065
B212-PBH-20-02 11-Jun-08 0.17 2.00 Silty Sand/Trace Clay 0.022U ND
B212-PBH-21-02 11-Jun-08 0.17 2.00 Clay 0.006 0.006
B212-PBH-22-02 11-Jun-08 0.17 2.00 Clay followed by Silty Sand 0.026 0.026
B212-PBH-23-02 11-Jun-08 0.17 2.00 Clay followed by Silty Sand 3.7 3.7
B212-PBH-26-02 12-Jun-08 0.17 2.00 Sand followed by Silty Sand/Trace Clay 0.97 0.97
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Table 5-4a Summary of Total PCB Concentrations in Borehole Subsurface Soil Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Start Total PCB  Total PCB Maximum Total
Sample Date  Depth (feet End Depth (mg/Kg - (mg/Kg - Field Duplicate ® PCB Concentration
Identification Collected bgs) (feet bgs) Description Screening) Confirmation) (mg/Kg) @ (mg/Kg)

B212-PBH-27-02 12-Jun-08 0.17 2.00 Silty Sand/Trace Clay 0.016 0.016
B212-SBH-01-02 16-May-08|  2.67 3.00 Spoils 41 41
B212-SBH-01-03 16-May-08 0.33 0.67 Spoils 2.1 21
B212-SBH-01-04 16-May-08 1.33 1.67 No description 0.02U ND
B212-SBH-02-02 16-May-08 1.50 2.20 Silty sand 0.018U ND
B212-SBH-03-02 16-May-08 1.50 2.00 Silty Sand 0.018U ND
B212-SBH-04-02 16-May-08 1.50 1.80 Silty clay 0.065 0.065
B212-SBH-05-02 16-May-08 1.70 2.20 Silty Sand/Trace gravel/gray silt/spoils 3.5 4.1 4.1
B212-SBH-05-03 16-May-08|  2.70 3.00 Gray Silt/Spoils 0.84 0.84
B212-SBH-05-04 16-May-08|  0.70 1.00 Silty Sand 1.4 14
B212-SBH-09-01 16-May-08 0.50 0.80 Silty Sand 0.0201 0.0201

M Field duplicate samples listed in parentheses are from confirmation samples.

@ Bold and shaded values exceed soil cleanup objective of 0.1 mg/Kg, while bold italicized screening test values may exceed the soil cleanup objective (NYSDEC Part 375.6-8 Unrestricted Use). The ND values are at
reporting limits that are above the soil cleanup objective, however, the method detection limits (MDL) are below that level. Concentrations between the MDL and reporting limit are flagged "J" as estimated.

Key:
bgs = Below ground surface.
mg/Kg = Milligrams/kilogram.
ND = All Aroclors were non-detect.
U = Not detected at the reporting limit shown.
PCB = Polychlorinated biphenyls.
Blank spaces indicate PCBs were not analyzed for confirmation or field duplicate samples.
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Table 5-4b Summary of Metals Concentrations in Borehole Subsurface Soil Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

B212-CBH-08-02/D

Sample ID B212-CBH-01-02 B212-CBH-01-02/D B212-CBH-04-02 B212-CBH-08-02
Screening  Depth (ft bgs) 6.0-8.0 6.0 - 8.0 55-6 42-5 42-5
Analyte Criteria @ Date 03/01/2006 03/01/2006 02/27/2006 02/24/2006 02/24/2006
Metals by Method 6010/7471 (mg/Kg)
Cadmium 25@ 1.2 1.2 2.6 J- 35 17.6
Chromium 30 25.0 22.1 27.5 365 456
Lead 63 243 225 30.6 J- 434 50.3
Mercury 0.18? 0.100 0.114 0.120 0.166 0.156
Aluminum 15800 @ 2480 2670
Antimony 2179 17.6 U 171 U
Arsenic 13@ 23U 23U
Barium 350 @ 29.2 353
Beryllium 72@ 0.14 U 0.17 U
Calcium 9190 @ 1490 1560
Cobalt 1339 2.0 2.0
Copper 50 10.1 11.6
Tron 25600 ® 4730 I+ 5130 J+
Magnesium 5130 @ 1110 1130
Manganese 1600 @ 36.1 39.3
Nickel 30@ 42 4.4
Potassium 1890 @ 404 452
Selenium 3.9@ 47 U 46 U
Silver 2@ 0.59 U 0.57 U
Sodium 211 164 U 160 U
Thallium 1639 70 U 6.8 U
Vanadium 319 7.9 6.1
Zinc 109 @ 30.1 30.2

M Bold and shaded values exceed screening criteria.

@ Part 375-6.8 Unrestricted Use Soil Cleanup Objectives.

©) NYS background (95th percentile), Source-Distant Data Set from NYS Brownfield Cleanup Program, Technical Support Document, Appendix

D, September 2006.

“ Eastern United States background (95th percentile) from Shacklette and Boerngen 1984.

Key:

bgs = Below ground surface..

J = Estimated value ( "-" is biased low and "+" is biased high).

U = Not detected at the reporting limit shown.

mg/Kg = Milligrams/kilogram.

/D = Field duplicate sample.

Blank spaces indicate metals were not analyzed.
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Table 5-4b Summary of Metals Concentrations in Borehole Subsurface Soil Samples,

Analyte

Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Screening
Criteria ®

Depth (ft bgs)

B212-CBH-10-04
10.0-11.0
02/23/2006

B212-CBH-11-03
70-7.4
03/01/2006

B212-MBH-05-02
24-34
03/01/2006

B212-MBH-06-01

47-54

03/01/2006

B212-CBH-04A-01

15-1.9
05/16/2008

Metals by Method 6010/7471 (mg/Kg)

Cadmium 25@ 025 U 0.57 J- 0.36 J- 0.33 0.59
Chromium 30@ 5.2 22.1 11.1 8.9 12.4
Lead 63 1.8 18.3 J- 46 J- 6.9 5.6
Mercury 0.18? 0.022 UJ 0.072 0.041 0.021 U 0.020 ]
Aluminum 15800 @ 7210 14700
Antimony 217 176 U 0.69 U
Arsenic 13@ 23U 2.7
Barium 350 @ 34.1 74.7
Beryllium 72@ 0.29 U 0.58
Calcium 9190 @ 1560 3920
Cobalt 1339 3.7 10.5
Copper 50 6.6 9.3
Tron 25600 8660 J+ 38000
Magnesium 5130 @ 1560 2150
Manganese 1600 @ 100 698
Nickel 30@ 6.4 9.4
Potassium 1890 @ 500 403
Selenium 3.9@ 47 U 0.75 U
Silver 2@ 0.59 U 0.09U
Sodium 211 @ 164 U 138
Thallium 1639 7.0 U 0.57]
Vanadium 319 12.8 30.1
Zinc 109 @ 28.3 429

M Bold and shaded values exceed screening criteria.
@ Part 375-6.8 Unrestricted Use Soil Cleanup Objectives.
©) NYS background (95th percentile), Source-Distant Data Set from NYS Bro
D, September 2006.
“ Eastern United States background (95th percentile) from Shacklette and Bo
Key:

bgs = Below ground surface..

J = Estimated value ( "-" is biased low and "+" is biased high).

U = Not detected at the reporting limit shown.

mg/Kg = Milligrams/kilogram.

/D = Field duplicate sample.

Blank spaces indicate metals were not analyzed.
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Table 5-4b Summary of Metals Concentrations in Borehole Subsurface Soil Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

B212-PBH-05-02

B212-PBH-08-02

B212-PBH-09-02

B212-PBH-16-02

B212-PBH-21-02

Screening  Depth (it bgs) 0.2-5.0 0.2-3.0 0.2-3.0 0.2-20 0.2-2.0
Analyte Criteria @ 06/10/2008 06/10/2008 06/10/2008 06/10/2008 06/11/2008
Metals by Method 6010/7471 (mg/Kg)
Cadmium 25@ 0.267 0.247 0.197 0.20J 0.31
Chromium 30 10.0 9.7 10.1 8.5 404
Lead 63 6.5 9.7 4.6 8.6 13.4
Mercury 0.18 @ 0.025 0.044 0.031 0.040 0.016
Aluminum 15800 @ 12000
Antimony 217 0.74 U
Arsenic 13@ 23]
Barium 350 @ 94.4
Beryllium 72@ 0.51
Calcium 9190 @ 2570
Cobalt 1339 6.8
Copper 50 7.5
Tron 25600 16300
Magnesium 5130 @ 1930
Manganese 1600 @ 446
Nickel 30@ 7.9
Potassium 1890 © 408
Selenium 3.9@ 0.81 U
Silver 2@ 0.14U
Sodium 211 @ 152U
Thallium 1639 0.41U
Vanadium 31® 222
Zinc 109 @ 49.7

M Bold and shaded values exceed screening criteria.
@ Part 375-6.8 Unrestricted Use Soil Cleanup Objectives.
©) NYS background (95th percentile), Source-Distant Data Set from NYS Bro
D, September 2006.
“ Eastern United States background (95th percentile) from Shacklette and Bo
Key:

bgs = Below ground surface..

J = Estimated value ( "-" is biased low and "+" is biased high).

U = Not detected at the reporting limit shown.

mg/Kg = Milligrams/kilogram.

/D = Field duplicate sample.

Blank spaces indicate metals were not analyzed.
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Table 5-5a Summary of Total PCB Concentrations in Monitoring Well Subsurface Soil Samples,
Buoy 212 Dredge Spoil Disposal Site, Fort Edward, New York

Maximum Total

Total PCB  Total PCB PCB
Sample Date  Start Depth End Depth (mg/Kg - (mg/Kg - Field Duplicate ® Concentration @
Identification Collected (feet bgs) (feet bgs) Description Screening) Confirmation) (mg/Kg) (mg/Kg)

B212-MW-05-01 22-Feb-06 0.40 0.80 Yellow/Brown Sand - Cover
B212-MW-05-02 22-Feb-06 4.40 5.70 Black Sand Silt - Spoils 24 16 24
B212-MW-05-03 22-Feb-06 6.60 6.90 Brown Sand - Spoils 0.29U ND
B212-MW-05-04 22-Feb-06 10.20 10.60 Brown Silt - Spoils 0.27U 022U ND
B212-MW-05-05 22-Feb-06 18.00 19.00 Yellow/Brown Silt Sand - Native 0.26U ND
B212-MW-06-01 22-Feb-06 0.30 0.90 Brown Clay - Cap 0.27U 0.27U ND
B212-MW-06-02 22-Feb-06 4.00 4.30 Gray/Black Sand - Spoils 10 10
B212-MW-06-03 22-Feb-06 4.90 5.10 Brown Sand - Spoils 0.26U ND
B212-MW-06-04 22-Feb-06 6.00 6.30 Yellow/Brown Sand - Spoils 0.21U ND
B212-MW-06-05 22-Feb-06 19.00 20.00 Gray Sand Silt - Native 0.27U ND
B212-MW-07-01 23-Feb-06 1.40 1.60 Brown Clay - Cap 0.34U ND
B212-MW-07-02 23-Feb-06 4.00 4.40 Black Sand - Spoils 7 7
B212-MW-07-03 23-Feb-06 4.80 5.20 Green/Gray Sand - Spoils 0.23U ND
B212-MW-07-04 23-Feb-06 11.60 12.00 Sand - Native 0.26U 0.26U ND
B212-MW-07-05 23-Feb-06 14.60 14.80 Sand - Native 0.23U ND

) Field duplicate samples listed in parentheses are from confirmation samples.

@ Bold and shaded values exceed soil cleanup objective of 0.1 mg/Kg, while bold italicized screening test values may exceed the soil cleanup objective (NYSDEC Part 375.6-8 Unrestricted Use). The ND values are at
reporting limits that are above the soil cleanup objective, however, the method detection limits (MDL) are below that level. Concentrations between the MDL and reporting limit are flagged "J" as estimated.

Key:
bgs = Below ground surface.
U = Not detected.
ng/Kg = Micrograms/kilogram.
mg/Kg = Milligrams/kilogram.
ND = All Aroclors were non-detect.
U = Not detected at the reporting limit shown.

Blank spaces indicate PCBs were not analyzed for confirmation or field duplicate samples.
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Table 5-5b Summary of Metals Concentrations in Monitoring Well Subsurface Soil Samples,
Buoy 212 Dredge Spoil Disposal Site

Analyte

Screening
Criteria

(@)

Sample ID
Depth (ft bgs)

18 -19

02/22/2006

B212-MW-05-05 B212-MW-05-05/D

18 -19

02/22/2006

B212-MW-06-05

19-20

02/22/2006

B212-MW-07-05
14.6 - 14.8
02/23/2006

Metals by Method 6010/7471 (mg/Kg)

Cadmium 253 023 U 024 U 027 U 023 U
Chromium 30 @ 5.4 8.0 7.2 7.0
Lead 63 @ 1.4 1.2 23 2.9
Mercury 0.18? 0.020 U 0.022 U 0.020 U 0.022 U
Aluminum 15800 @ 6130 J 6600 J 7160 J 5390 J
Antimony 2179 17.0 U 179 U 19.9 UJ 175 U
Arsenic 13@ 23 U 24U 27U 23U
Barium 350 @ 2717 326 ] 46.0 J 36.8 J
Beryllium 72@ 0.29 UJ 0.29 UJ 031 UJ 0.37 UJ
Calcium 9190 2520 2720 2400 4640
Cobalt 13.3 @ 22 2.1 2.0 4.0
Copper 50 @ 2.8 3.7 5.4 5.5
Tron 25600 ? 11300 7J 12600 J 6790 J 8710 ]
Magnesium 5130 @ 1510 J 1500 J 1620 J 2030 J
Manganese 1600 134 J 153 J 102 J 111 ]
Nickel 30 @ 38 42 5.0 6.2
Potassium 1890 @ 233 284 568 655
Selenium 3.9@ 45 U 48 U 53U 47 U
Silver 2@ 057 U 0.60 U 0.66 U 0.58 U
Sodium 211 @ 159 U 180 190 163 U
Thallium 163 @ 6.8 U 71 U 8.0 U 70 U
Vanadium 31® 15.3 17.4 10.9 15.1

02:002699_ID07_02-B2009

B212 AnalyticalSummaryTables.xls-B212 Metals Table 5-5b MW -2/28/2011

1of2



s

Table 5-5b Summary of Metals Concentrations in Monitoring Well Subsurface Soil Samples,
Buoy 212 Dredge Spoil Disposal Site

Sample ID B212-MW-05-05 B212-MW-05-05/D B212-MW-06-05 B212-MW-07-05

Screening Depth (ft bgs) 18-19 18-19 19 - 20 14.6 - 14.8

Analyte Sfieie @ Date 02/22/2006 02/22/2006 02/22/2006 02/23/2006
Zinc 109 @ 26.7 27.6 31.3 29.6

" Bold and shaded values exceed screening criteria.
@ Part 375-6.8 Unrestricted Use Soil Cleanup Objectives.
G NYS background (95th percentile), Source-Distant Data Set from NYS Brownfield Cleanup Program, Technical Support Document, Appendix D, September 2006.
“ Eastern United States background (95th percentile) from Shacklette and Boerngen 1984.
Key:
bgs = Below ground surface.
J = Estimated value ( "-" is biased low and "+" is biased high).
U = Not detected at the reporting limit shown.
mg/Kg = Milligrams/kilogram.
/D = Field duplicate sample.
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-01- B212-MW-01- B212-MW-01- B212-MW-01- B212-MW-02-

Screening Sample ID e e GW e e
Analyte Criteria ¥ Date 03/27/2006 06/14/2006  10/03/2006  12/13/2006  03/27/2006

PCBs by Method 8082 (ug/L)
AROCLOR 1016 0.09 0.47 U 0.47 UJ 0.48 U 0.48 U 047 U
AROCLOR 1221 0.09 047 U 0.47 UJ 0.48 U 0.48 U 047 U
AROCLOR 1232 0.09 0.47 U 0.47 UJ 0.48 U 0.48 U 0.47 U
AROCLOR 1242 0.09 047 U 0.47 UJ 0.48 U 0.48 U 047 U
AROCLOR 1248 0.09 0.47 U 0.47 UJ 0.48 U 0.48 U 0.47 U
AROCLOR 1254 0.09 047 U 0.47 UJ 0.48 U 0.48 U 047 U
AROCLOR 1260 0.09 0.47 U 0.47 UJ 0.48 U 0.48 U 0.47 U
Metals by Method 6010/7471 (ug/L)
CADMIUM 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
CHROMIUM 50 40 U 40 U 40 U 40 U 40 U
LEAD 25 50U 50U 50U 50U 50U
MERCURY 0.7 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U
ALUMINUM NA 2830 200 U 409 406 200 U
ANTIMONY 3 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U
ARSENIC 25 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
BARIUM 1000 100 67.5 84.0 62.1 99.4
BERYLLIUM 3 0.26 U 0.18 U 0.19 U 0.04 U 021 U
CALCIUM NA 122000 108000 144000 115000 113000
COBALT NA 40 U 40 U 40 U 40 U 40 U
COPPER 200 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
IRON 300 9650 3710 5520 4920 3900
MAGNESIUM 35000 54200 48700 66800 53500 60900
MANGANESE 300 306 216 211 197 126
NICKEL 100 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-01- B212-MW-01- B212-MW-01- B212-MW-01- B212-MW-02-

ve-¢

Screening  Sample ID GW GW GW GW GW
Analyte Criteria @ Date 03/27/2006 06/14/2006  10/03/2006  12/13/2006  03/27/2006

POTASSIUM NA 3530 2390 2880 2330 2230
SELENIUM 10 150 U 150 U 150 U 150 U 150 U
SILVER 50 30U 30U 30U 30U 30U
SODIUM 20000 93700 87000 140000 96000 71000
THALLIUM 0.5 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U
VANADIUM NA 5.1 50U 50U 50U 50U
ZINC 2000 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
'New York State Department of Environmental Conservation, Technical
and Operational Guidance #1.1.1: Ambient Water Quality Sandards and
Guidance Values and Groundwater Effluent Limitations , 1998, Table 1,
Class GA.
Bolded and shaded values exceed screening criteria.
Key:

J = Estimated value ( "-" is biased low and "+" is biased high)

PCB = Polychlorinated Biphenyls

U = Not detected (lab reporting limit show)

UJ = Not detected, reporting limit is estimated

png/L = micrograms/Liter

/D = Field Duplicate Sample
02:002699_ID07_02-B2009
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-02- B212-MW-02- B212-MW-02- B212-MW- B212-MW-
Screening Sample ID GW GW GW 03D-GW 03D-GW
Analyte Criteria ¥ Date 06/14/2006  10/03/2006  12/12/2006  03/27/2006  06/13/2006

PCBs by Method 8082 (ug/L)
AROCLOR 1016 0.09 0.48 UJ 0.48 U 0.48 U 0.47 U 0.47 UJ
AROCLOR 1221 0.09 0.48 UJ 0.48 U 0.48 U 047 U 047 U
AROCLOR 1232 0.09 0.48 UJ 0.48 U 0.48 U 0.47 U 047 U
AROCLOR 1242 0.09 0.48 UJ 0.48 U 0.48 U 047 U 047 U
AROCLOR 1248 0.09 0.48 UJ 0.48 U 0.48 U 0.47 U 047 U
AROCLOR 1254 0.09 0.48 UJ 0.48 U 0.48 U 047 U 047 U
AROCLOR 1260 0.09 0.48 UJ 0.48 U 0.48 U 0.47 U 0.47 UJ
Metals by Method 6010/7471 (ug/L)
CADMIUM 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
CHROMIUM 50 40 U 40 U 40 U 40 U 40 U
LEAD 25 50U 50U 50U 50U 50U
MERCURY 0.7 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U
ALUMINUM NA 200 U 1530 200 U 200 U 200 U
ANTIMONY 3 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U
ARSENIC 25 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
BARIUM 1000 96.4 101 92.6 102 96.8
BERYLLIUM 3 0.11 U 0.19 U 0.04 U 021 U 045 U
CALCIUM NA 109000 96600 99800 101000 96700
COBALT NA 40 U 40 U 40 U 40 U 40 U
COPPER 200 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
IRON 300 3730 4970 3570 4620 4450
MAGNESIUM 35000 60400 53400 56300 43400 41300
MANGANESE 300 124 154 120 139 131
NICKEL 100 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-02- B212-MW-02- B212-MW-02- B212-MW- B212-MW-

Screening  Sample ID GW GW GW 03D-GW  03D-GW
Analyte Criteria @ Date  06/14/2006  10/03/2006  12/12/2006  03/27/2006  06/13/2006

_ 2740

SELENIUM . . . 150 U

SILVER 50 30 U 30 U 30 U 30 U 30 U

SODIUM 20000 66600 67500 70500 101000 97900

THALLIUM 0.5 200 U 200 U 200 U 200 U 200 U

VANADIUM NA 50 U 50 U 50 U 50 U 50 U

ZINC 2000 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

'New York State Department of Environmental Conservation, Technical
and Operational Guidance #1.1.1: Ambient Water Quality Sandards and
Guidance Values and Groundwater Effluent Limitations , 1998, Table 1,
Class GA.

Bolded and shaded values exceed screening criteria.

Key:
J = Estimated value ( "-" is biased low and "+" is biased high)
PCB = Polychlorinated Biphenyls

U = Not detected (lab reporting limit show)
UJ = Not detected, reporting limit is estimated

png/L = micrograms/Liter

/D = Field Duplicate Sample
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-
03D-GW

10/03/2006

B212-MW-
03D-GW

12/12/2006

B212-MW-
03S-GW

03/27/2006

B212-MW-
03S-GW

06/14/2006

B212-MW-
03S-GW

10/03/2006

Screening ~ Sample ID

Criteria @ Date

Analyte

PCBs by Method 8082 (ug/L)

AROCLOR 1016 0.09 0.48 U 0.48 U 0.47 U 0.48 UJ 0.47 U
AROCLOR 1221 0.09 0.48 U 0.48 U 047 U 0.48 U 047 U
AROCLOR 1232 0.09 0.48 U 0.48 U 0.47 U 0.48 U 047 U
AROCLOR 1242 0.09 0.48 U 0.48 U 047 U 0.48 U 047 U
AROCLOR 1248 0.09 0.48 U 0.48 U 0.47 U 0.48 U 047 U
AROCLOR 1254 0.09 0.48 U 0.48 U 047 U 0.48 U 047 U
AROCLOR 1260 0.09 0.48 U 0.48 U 0.47 U 0.48 UJ 0.47 U
Metals by Method 6010/7471 (ug/L)

CADMIUM 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
CHROMIUM 50 40 U 40 U 40 U 40 U 40 U
LEAD 25 50U 50U 50U 50U 50U
MERCURY 0.7 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U
ALUMINUM NA 200 U 200 U 200 U 200 U 200 U
ANTIMONY 3 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U
ARSENIC 25 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
BARIUM 1000 96.8 96.3 154 17.6 30.8
BERYLLIUM 3 0.19 U 0.04 U 021 U 0.38 U 025 U
CALCIUM NA 89800 94400 47000 46700 51700
COBALT NA 40 U 40 U 40 U 40 U 40 U
COPPER 200 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
IRON 300 4320 4380 50.0 U 50.0 U 50.0 U
MAGNESIUM 35000 38000 41300 17600 17400 20000
MANGANESE 300 135 136 30U 30U 4.4
NICKEL 100 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-  B212-MW-  B212-MW-  B212-MW-  B212-MW-
Screening  SamplelD  03D-GW  03D-GW  03S-GW  03S-GW  03S-GW

Analyte Criteria @ Date  10/03/2006  12/12/2006  03/27/2006  06/14/2006  10/03/2006

_

SELENIUM

SILVER 50 30 U 30 U 30 U 30 U 30 U

SODIUM 20000 96800 95200 24800 29300 37000

THALLIUM 0.5 200 U 200 U 200 U 200 U 200 U

VANADIUM NA 50 U 50 U 50 U 50 U 50 U

ZINC 2000 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

'New York State Department of Environmental Conservation, Technical
and Operational Guidance #1.1.1: Ambient Water Quality Sandards and
Guidance Values and Groundwater Effluent Limitations , 1998, Table 1,
Class GA.

Bolded and shaded values exceed screening criteria.

Key:
J = Estimated value ( "-"
PCB = Polychlorinated Biphenyls

U = Not detected (lab reporting limit show)

is biased low and "+" is biased high)

UJ = Not detected, reporting limit is estimated

png/L = micrograms/Liter

/D = Field Duplicate Sample
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW- B212-MW-04- B212-MW-04- B212-MW-04- B212-MW-04-
03S-GW GWI/D GW GW GW
12/12/2006  06/14/2006  03/27/2006  06/14/2006  10/03/2006

Screening ~ Sample ID

Criteria @ Date

Analyte

PCBs by Method 8082 (ug/L)

AROCLOR 1016 0.09 0.47 U 0.47 UJ 0.47 U 0.48 UJ 0.49 U
AROCLOR 1221 0.09 047 U 0.47 UJ 047 U 0.48 U 0.49 U
AROCLOR 1232 0.09 0.47 U 0.47 UJ 0.47 U 0.48 U 0.49 U
AROCLOR 1242 0.09 047 U 0.47 UJ 047 U 0.48 U 0.49 U
AROCLOR 1248 0.09 0.47 U 0.47 UJ 0.47 U 0.48 U 0.49 U
AROCLOR 1254 0.09 047 U 0.47 UJ 047 U 0.48 U 0.49 U
AROCLOR 1260 0.09 0.47 U 0.47 UJ 0.47 U 0.48 UJ 0.49 U
Metals by Method 6010/7471 (ug/L)

CADMIUM 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
CHROMIUM 50 40 U 40 U 40 U 40 U 40 U
LEAD 25 50U 50U 50U 50U 50U
MERCURY 0.7 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U
ALUMINUM NA 200 U 279 543 608 J 673
ANTIMONY 3 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U
ARSENIC 25 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
BARIUM 1000 21.5 58.2 51.4 70.9 68.3
BERYLLIUM 3 0.04 U 024 U 021 U 0.31 U 0.19 U
CALCIUM NA 61500 37100 37900 39200 42100
COBALT NA 40 U 40 U 40 U 40 U 40 U
COPPER 200 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
IRON 300 50.0 U 2230 1160 4540 J 2410
MAGNESIUM 35000 23900 15100 16000 16000 17200
MANGANESE 300 30U 34.3 20.6 61.5] 65.6
NICKEL 100 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW- B212-MW-04- B212-MW-04- B212-MW-04- B212-MW-04-

Screening  SampleID  03S-GW GW/D GW GW GW
Analyte Criteria @ Date 12/12/2006 06/14/2006  03/27/2006  06/14/2006  10/03/2006

_

SELENIUM

SILVER 50 30 U 30 U 30 U 30 U 30 U

SODIUM 20000 24000 36800 35800 38800 39900

THALLIUM 0.5 200 U 200 U 200 U 200 U 200 U

VANADIUM NA 50 U 50 U 50 U 6.2 50 U

ZINC 2000 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

'New York State Department of Environmental Conservation, Technical
and Operational Guidance #1.1.1: Ambient Water Quality Sandards and
Guidance Values and Groundwater Effluent Limitations , 1998, Table 1,
Class GA.

Bolded and shaded values exceed screening criteria.

Key:
J = Estimated value ( "-" is biased low and "+" is biased high)
PCB = Polychlorinated Biphenyls

U = Not detected (lab reporting limit show)
UJ = Not detected, reporting limit is estimated

png/L = micrograms/Liter

/D = Field Duplicate Sample

02:002699_ID07_02-B2009
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-04- B212-MW-05- B212-MW-05- B212-MW-05- B212-MW-05-
Sample ID GW GW GW GW GW
12/12/2006  03/27/2006  06/14/2006  09/29/2006  12/13/2006

Screening
Criteria Date

Analyte

PCBs by Method 8082 (ug/L)

AROCLOR 1016 0.09 0.48 U 0.47 U 0.47 U 0.48 U 0.47 U
AROCLOR 1221 0.09 0.48 U 047 U 047 U 0.48 U 047 U
AROCLOR 1232 0.09 0.48 U 0.47 U 0.47 U 0.48 U 047 U
AROCLOR 1242 0.09 0.48 U 047 U 047 U 0.48 U 047 U
AROCLOR 1248 0.09 0.48 U 0.47 U 0.47 U 0.48 U 047 U
AROCLOR 1254 0.09 0.48 U 047 U 047 U 0.48 U 047 U
AROCLOR 1260 0.09 0.48 U 0.47 U 0.47 U 0.48 U 0.47 U
Metals by Method 6010/7471 (ug/L)

CADMIUM 5 1.0 U 1.0 U 1.0 U 1.0 U 1.9
CHROMIUM 50 40 U 40 U 40 U 16.5 40 U
LEAD 25 50U 50U 50U 50U 50U
MERCURY 0.7 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U
ALUMINUM NA 200 U 2450 5610 16400 1310
ANTIMONY 3 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U
ARSENIC 25 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
BARIUM 1000 46.7 127 136 174 117
BERYLLIUM 3 0.04 U 022 U 0.83 U 0.79 U 0.14 U
CALCIUM NA 34700 149000 140000 151000 142000
COBALT NA 40 U 24.3 27.5 25.3 259
COPPER 200 10.0 U 10.0 U 10.0 U 11.1 10.0 U
IRON 300 625 155000 182000 133000 185000
MAGNESIUM 35000 14300 31300 29200 29800 28400
MANGANESE 300 23.9 5540 4380 8900 5610
NICKEL 100 10.0 U 10.0 U 10.0 U 12.0 10.0 U
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-04- B212-MW-05- B212-MW-05- B212-MW-05- B212-MW-05-

Screening  Sample ID GW GW GW GW GW
Analyte Criteria @ Date ~  12/12/2006  03/27/2006  06/14/2006  09/29/2006  12/13/2006

_

SELENIUM

SILVER 50 30 U 30 U 30 U 30 U 30 U

SODIUM 20000 30800 4510 4210 4500 3660

THALLIUM 0.5 200 U 200 U 200 U 200 U 200 U

VANADIUM NA 50 U 10.2 14.3 36.1 8.8

ZINC 2000 10.0 U 19.8 234 71.8 14.0

'New York State Department of Environmental Conservation, Technical
and Operational Guidance #1.1.1: Ambient Water Quality Sandards and
Guidance Values and Groundwater Effluent Limitations , 1998, Table 1,
Class GA.

Bolded and shaded values exceed screening criteria.

Key:
J = Estimated value ( "-" is biased low and "+" is biased high)
PCB = Polychlorinated Biphenyls

U = Not detected (lab reporting limit show)
UJ = Not detected, reporting limit is estimated

png/L = micrograms/Liter

/D = Field Duplicate Sample

02:002699_ID07_02-B2009
Buoy 212 3-GW Table Rnd 1-4.x1s-2/28/2011
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-06- B212-MW-06- B212-MW-06- B212-MW-06- B212-MW-06-
Sample ID GWI/D GWI/D GW GW GW
09/29/2006  12/13/2006  03/28/2006  06/14/2006  09/29/2006

Screening
Criteria Date

Analyte

PCBs by Method 8082 (ug/L)

AROCLOR 1016 0.09 0.48 U 0.48 U 0.47 U 0.47 UJ 0.48 U
AROCLOR 1221 0.09 0.48 U 0.48 U 047 U 0.47 UJ 0.48 U
AROCLOR 1232 0.09 0.48 U 0.48 U 0.47 U 0.47 UJ 0.48 U
AROCLOR 1242 0.09 0.48 U 0.48 U 047 U 0.47 UJ 0.48 U
AROCLOR 1248 0.09 0.48 U 0.48 U 0.47 U 0.47 UJ 0.48 U
AROCLOR 1254 0.09 0.48 U 0.48 U 047 U 0.47 UJ 0.48 U
AROCLOR 1260 0.09 0.48 U 0.48 U 0.47 U 0.47 UJ 0.48 U
Metals by Method 6010/7471 (ug/L)

CADMIUM 5 1.0 U 1.9 1.0 U 1.0 U 1.0 U
CHROMIUM 50 40 U 40 U 40 U 40 U 40 U
LEAD 25 50U 50U 50U 50U 50U
MERCURY 0.7 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U
ALUMINUM NA 1460 J 434 656 2080 851 ]
ANTIMONY 3 20.0 U 20.0 U 20.0 U 20.0 U 20.0 U
ARSENIC 25 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
BARIUM 1000 129 166 169 171 130
BERYLLIUM 3 0.29 U 0.15 U 045 U 0.88 U 0.30 U
CALCIUM NA 212000 185000 180000 177000 216000
COBALT NA 16.9 21.7 23.6 20.0 18.9
COPPER 200 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
IRON 300 153000 217000 264000 224000 179000
MAGNESIUM 35000 35700 32200 29700 28900 36900
MANGANESE 300 9650 8120 7850 8630 9640
NICKEL 100 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-06- B212-MW-06- B212-MW-06- B212-MW-06- B212-MW-06-

Screening  SamplelD  GWI/D GW/D GW GW GW
Analyte Criteria @ Date 09/29/2006  12/13/2006  03/28/2006  06/14/2006  09/29/2006
SELENIUM T0 150 U 150 U 150 U 150 U 150 U
SILVER 50 30 U 30 U 30 U 30 U 30 U
SODIUM 20000 8320 7360 6410 6310 8450
THALLIUM 0.5 200 U 200 U 200 U 200 U 200 U
VANADIUM NA 98 8.6 10.6 13.0 8.2
ZINC 2000 14.8 12.7 13.6 12.6 12.6

'New York State Department of Environmental Conservation, Technical
and Operational Guidance #1.1.1: Ambient Water Quality Sandards and
Guidance Values and Groundwater Effluent Limitations , 1998, Table 1,
Class GA.

Bolded and shaded values exceed screening criteria.

Key:
J = Estimated value ( "-" is biased low and "+" is biased high)
PCB = Polychlorinated Biphenyls

U = Not detected (lab reporting limit show)
UJ = Not detected, reporting limit is estimated

png/L = micrograms/Liter

/D = Field Duplicate Sample

02:002699_ID07_02-B2009
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-06- B212-MW-07-
Sample ID GW GW/D
12/13/2006 03/28/2006

B212-MW-07-GW B212-MW-07-GW
03/28/2006 06/14/2006

Screening
Analyte Criteria @ Date

PCBs by Method 8082 (ug/L)

AROCLOR 1016 0.09 0.48 U 0.47 U 0.47 U 0.47 UJ
AROCLOR 1221 0.09 0.48 U 0.47 U 047 U 0.47 UJ
AROCLOR 1232 0.09 0.48 U 0.47 U 0.47 U 0.47 UJ
AROCLOR 1242 0.09 0.48 U 0.47 U 047 U 0.47 UJ
AROCLOR 1248 0.09 0.48 U 0.47 U 0.47 U 0.47 UJ
AROCLOR 1254 0.09 0.48 U 0.47 U 047 U 0.47 UJ
AROCLOR 1260 0.09 0.48 U 0.47 U 0.47 U 0.47 UJ
Metals by Method 6010/7471 (ug/L)

CADMIUM 5 2.0 1.0 U 1.0 U 1.0 U
CHROMIUM 50 40 U 40 U 40 U 40 U
LEAD 25 50U 50U 50U 50U
MERCURY 0.7 0.200 U 0.200 U 0.200 U 0.200 U
ALUMINUM NA 348 1970 1890 361
ANTIMONY 3 20.0 U 20.0 U 20.0 U 20.0 U
ARSENIC 25 10.0 U 10.0 U 10.0 U 10.0 U
BARIUM 1000 161 40.7 40.4 26.2
BERYLLIUM 3 0.15 U 021 U 021 U 0.11 U
CALCIUM NA 180000 63500 63300 69400
COBALT NA 20.8 4.5 4.1 40 U
COPPER 200 10.0 U 10.0 U 10.0 U 10.0 U
IRON 300 211000 23800 23600 20600
MAGNESIUM 35000 31200 13100 13000 14500
MANGANESE 300 7890 1350 1340 1230
NICKEL 100 10.0 U 10.0 U 10.0 U 10.0 U
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

B212-MW-06- B212-MW-07-

Screening  Sample ID GW GW/D  B212-MW-07-GW B212-MW-07-GW
Analyte Criteria @ Date 12/13/2006  03/28/2006 03/28/2006 06/14/2006
SELENIUM T0 16.4 150 U 150 U 150 U
SILVER 50 30 U 3.0 U 30 U 30 U
SODIUM 20000 7120 16500 16300 19300
THALLIUM 0.5 200 U 200 U 200 U 200 U
VANADIUM NA 83 6.1 5.0 50 U
ZINC 2000 12.0 137 203 10.0 U

'New York State Department of Environmental Conservation, Technical
and Operational Guidance #1.1.1: Ambient Water Quality Sandards and
Guidance Values and Groundwater Effluent Limitations , 1998, Table 1,
Class GA.

Bolded and shaded values exceed screening criteria.

Key:
J = Estimated value ( "-" is biased low and "+" is biased high)
PCB = Polychlorinated Biphenyls

U = Not detected (lab reporting limit show)
UJ = Not detected, reporting limit is estimated

png/L = micrograms/Liter

/D = Field Duplicate Sample

02:002699_ID07_02-B2009
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Screening  Sample ID  B212-MW-07-GW B212-MW-07-GW

Analyte Criteria @ Date 09/29/2006 12/13/2006
PCBs by Method 8082 (ug/L)
AROCLOR 1016 0.09 0.48 U 0.48 U
AROCLOR 1221 0.09 0.48 U 0.48 U
AROCLOR 1232 0.09 0.48 U 0.48 U
AROCLOR 1242 0.09 0.48 U 0.48 U
AROCLOR 1248 0.09 0.48 U 0.48 U
AROCLOR 1254 0.09 0.48 U 0.48 U
AROCLOR 1260 0.09 0.48 U 0.48 U
Metals by Method 6010/7471 (ug/L)
CADMIUM 5 1.0 U 1.0 U
CHROMIUM 50 40 U 40 U
LEAD 25 50U 50U
MERCURY 0.7 0.200 U 0.200 U
ALUMINUM NA 601 200 U
ANTIMONY 3 20.0 U 20.0 U
ARSENIC 25 10.0 U 10.0 U
BARIUM 1000 32.0 28.2
BERYLLIUM 3 0.07 U 0.04 U
CALCIUM NA 55400 86100
COBALT NA 40 U 4.2
COPPER 200 10.0 U 10.0 U
IRON 300 13400 25600
MAGNESIUM 35000 10800 17900
MANGANESE 300 1000 1670
NICKEL 100 10.0 U 10.0 U
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Table 5-6 Summary of PCBs and Metals Concentrations in Groundwater Samples,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Screening  Sample ID  B212-MW-07-GW B212-MW-07-GW

Analyte Criteria @ Date 09/29/2006 12/13/2006

_

SELENIUM

SILVER 50 300 300
SODIUM 20000 28400 18400
THALLIUM 0.5 200 U 200 U
VANADIUM NA 50U 50U
ZINC 2000 10,0 U 10,0 U

'New York State Department of Environmental Conservation, Technical
and Operational Guidance #1.1.1: Ambient Water Quality Sandards and
Guidance Values and Groundwater Effluent Limitations , 1998, Table 1,
Class GA.

Bolded and shaded values exceed screening criteria.

Key:
J = Estimated value ( "-" is biased low and "+" is biased high)
PCB = Polychlorinated Biphenyls

U = Not detected (lab reporting limit show)
UJ = Not detected, reporting limit is estimated

png/L = micrograms/Liter

/D = Field Duplicate Sample

02:002699_ID07_02-B2009
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On or Outside of the Cover, Buoy 212 Dredge
Spoil Disposal Area, Fort Edward, New York
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Figure 5-5  Approximate Extent of Subsurface Soils (> 2 inches)
with PCB Concentrations = 0.1 ppm -
On or Outside of the Cover, Buoy 212 Dredge
Spoil Disposal Area, Fort Edward, New York
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On or Outside of the Cover, Buoy 212 Dredge
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Fate and Transport

6.1 Introduction

This section describes the chemical persistence and the behavioral character of the
contaminants identified at the Buoy 212 site, and discusses the natural and man-
induced mechanisms that may result in, and/or influence, the migration of those
contaminants. Using this information along with site-specific data and various
observations made during this RI, the potential pathways of contaminant
migration will be assessed.

The placement and stockpiling of dredge spoil material associated with routine
and emergency maintenance dredging operations of the New York State
Champlain Canal/Hudson River navigation channel between Canal Lock 7 (Fort
Edward) and the floating red nun channel marker Buoy 212 south of Lock 7, have
resulted in the disposal of hazardous wastes, including PCBs and metals. These
wastes, sporadically entrained within the sediment of the Hudson River and
subsequently removed with some of the sediment from the Champlain
Canal/Hudson River navigation channel as dredge spoil material in the past, have
contaminated the soil at the Buoy 212 site. Historical and reoccurring floodplain
deposition of contaminated Hudson River sediments appear to have contaminated
the soil upon the narrow floodplain shelf between the Hudson River and the
western margin of the closed and covered Buoy 212 dredge spoil disposal site.
Even though some environmental samples collected at the site contain metals that
can be attributed to site activities at concentrations above the recommended SCOs
or alternative screening criteria, in general, the number of metal exceedances was
less frequent than the number of PCB exceedances. Therefore, PCBs are the
primary contaminants of concern at this site and are the only contaminants
considered further in this discussion. Conclusions regarding the nature and extent
of PCB contamination at the site are summarized below.

m A total of 32 groundwater samples were collected from the three new
monitoring wells and the existing five monitoring wells around the site in
March, June, September, October, and December of 2006 to assess the
overburden groundwater conditions at the site. All 32 samples were analyzed
for PCBs. PCBs were not detected in any of the groundwater samples
collected from the monitoring wells at this site during any sample collection
event associated with this investigation.
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A single groundwater sample was collected from a residential well near the
site in June of 2008. The well draws water from the overburden aquifer. The
sample was analyzed for PCBs. PCBs were not detected in the water sample
collected from this residential well.

There are no sustained surface water bodies on this site. One area where
precipitation intermittently drains along the eastern margin and collects
intermittently in the southeastern part of the Buoy 212 property was identified
and sampled once. Water that collects in this area has the potential to drain
from the east side of the closed and covered former dredge spoil disposal
structure to the west side through a steel culvert when the water level is high
enough to spill through. Once on the west side of the dredge spoil disposal
structure, the water drains across a narrow floodplain shelf to the adjacent
Hudson River. At the time of sampling, water was flowing through the pass-
through culvert and samples were collected along the water path on the west
side of the disposal structure. Eight drainage water samples were collected -
three locations were in the drainage network along the eastern margin, three
locations were in the area runoff collects intermittently in the southeastern
part of the Buoy 212 property, and two locations were along the drainage
network on the west side of the disposal structure and on the floodplain shelf
adjacent to the Hudson River. All samples were submitted to the laboratory
for PCB analysis. PCBs were not detected in any of the eight drainage water
samples.

Eight drainage network soil samples were collected from the drainage network
at the site at the same locations where the drainage water samples were
collected for analysis. All eight soil samples were analyzed for PCBs. PCBs
were detected in two of the eight drainage network soil samples with a
concentration of 2.92 ppm in sample SD-04 and 8.3 ppm in sample SD-01.
The concentrations of PCBs in both drainage network soil samples exceed the
SCO established for the unrestricted use of the site (0.1 ppm) and the SCO
applicable to the restricted - commercial use of the site (1.0 ppm). The sample
with the higher PCB result was located in the Hudson River floodplain along
the southwestern margin of the closed and covered dredge spoil disposal area.
The other result was located along the margin of the cover on the eastern side
of the site in the vicinity of an area where burrowing animals are thought to
have brought dredge spoil materials to the surface.

Surface soil samples (covering the 0 to 2-inch soil depth interval) were
collected from 65 locations at this site to assess direct human exposures.
Samples from the surface at some of the exploration boreholes advanced at
this site also contributed to the overall surface soil assessment. Twenty-six
samples were collected from locations on the closed and covered dredge spoil
disposal structure at this site and 39 samples were collected from locations
beyond the margins of the disposal structure, including 14 points in the
Hudson River floodplain along the west side of the site. All 65 samples were
analyzed for PCBs. Results confirm PCBs at 42 surface soil sampling points
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with 21 samples reporting concentrations above 0.1 ppm (the unrestricted use
SCO) and 12 samples reporting concentrations above 1.0 ppm (the restricted
use - commercial - SCO applicable to this site). The highest PCB
concentration in surface soil was 9.9 ppm in sample PBH-01-01 collected
from the Hudson River floodplain along the southwestern margin of the
closed and covered dredge spoil disposal area. Nearly all of the other results
found above the applicable SCOs were either located along the margins of the
cover over the site or on top of the cover in the vicinity of areas where
burrowing animals are thought to have brought dredge spoil materials to the
surface.

m One hundred and twenty-seven subsurface soil samples (deeper than the 0 to
2-inch soil depth interval) were collected from 56 locations at this site.
Subsurface soil samples were collected from the 13 cover boreholes, the nine
margin boreholes, the three new monitoring well boreholes, six of the
southern area boreholes, and 25 of the perimeter boreholes installed in and
around the closed and covered dredge spoil disposal structure as part of the
exploration borehole and well drilling programs at the Buoy 212 site. All 127
samples were analyzed for PCBs. Results confirm PCBs in 76 subsurface soil
samples with 66 samples reporting concentrations above 0.1 ppm (the
unrestricted use SCO) and 53 samples reporting concentrations above 1.0 ppm
(the restricted use - commercial - SCO applicable to this site). Samples
containing PCB concentrations above 0.1 ppm were generally collected at
depths between 4 feet and 18.5 feet below grade. The two highest PCB
concentrations in the soil under the existing isolation cover were 47 ppm at a
depth of 12 feet below grade in CBH-02, and 39 ppm at a depth of 14 feet
below grade in CBH-03. The highest PCB concentration in the subsurface
soil outside of the existing isolation cover and in the vicinity of the closed and
covered former dredge spoil disposal area was 2.4 ppm. Nearly all of the
subsurface soil results found above the applicable SCOs outside of the
existing isolation cover were either located in samples collected from the
Hudson River floodplain or in the vicinity of areas where burrowing animals
are thought to have disturbed dredge spoil materials along the margins of the
closed and covered dredge spoil disposal area.

6.2 Potential Sources of Contamination and Routes of
Migration
6.2.1 Source Areas
The closed and covered basin and earthen containment berm complex at this site
had been used to dewater and hold sediment/dredge spoil material associated with
routine and emergency maintenance dredging operations of the New York State
Champlain Canal/Hudson River navigation channel between Champlain Canal
Lock 7 (Fort Edward) and the floating red nun channel marker Buoy 212 south of
Lock 7 in the past. Some of these dredge spoil materials have been found to
contain variable concentrations of PCBs and have been confirmed as a source for
some of the known distribution of PCB contamination at this site. Historical and
reoccurring floodplain deposition of contaminated Hudson River sediments
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appear to have contaminated the soil upon the narrow floodplain shelf between
the Hudson River and the western margin of the closed and covered Buoy 212
dredge spoil disposal site. Some of the soils in the floodplain have been found to
contain variable concentrations of PCBs and have been confirmed as a source for
some of the known distribution of PCB contamination at this site.

Previous studies (Malcolm Pirnie 1992) estimated that the closed and covered
basin and earthen containment berm structure at the Buoy 212 site contained
72,400 cubic yards of PCB-contaminated materials (not including the interim
cover constructed in 1991). Taking into account the extent of exploration work
and sampling done to define the nature and three-dimensional extent of any
identified contamination at or in the vicinity of the site during this remedial
investigation, the estimated volume of contaminated material in the closed and
covered dredge spoil disposal structure was revised to be 56,000 CY.

6.2.2 Potential Routes of Migration

Natural and man-induced mechanisms that can result in the migration of
contaminants from their source areas include: overland water flow, infiltration,
groundwater flow, subsurface tunnels and utilities, volatilization, excavation,
grading, and vehicular traffic. Considering subsurface tunnels and utilities were not
identified within the study area, acknowledging that PCBs were not present in the
groundwater at and around the site, and recognizing that the volatilization of PCBs
within the closed and covered dredge spoil disposal structure at this site is not likely,
this discussion will only cover potential migration through overland water flow,
infiltration, and a few man-induce mechanisms including excavation, grading, and
vehicular traffic. The impacts of these mechanisms vary by source area and specific
site conditions.

Overland Water Flow

Overland water flow could result in the migration of site contaminants if those
contaminants are exposed at or on the ground surface, present in soils at or near
the surface, and/or are exposed to the influence of overland water flow.

Overland water flow at the Buoy 212 site occurs primarily during heavy
precipitation events or spring snow melts as surface runoff. During heavy
precipitation events, runoff is shed radially away from the higher areas of the
closed and covered dredge spoil disposal area to the topographic low areas along
the eastern and western margins. Along the eastern margin, runoff from Buoy
212 and nearby areas intermittently flows southward and collects in the
southeastern part of the Buoy 212 property. Water that intermittently collects in
this area has the potential to drain from the east side of the closed and covered
former dredge spoil disposal structure to the west side through a steel culvert
when the water level is high enough to spill through. Once on the west side of the
dredge spoil disposal structure, the water drains across a narrow floodplain shelf
to the adjacent Hudson River. When the volume of collected water is not great
enough to spill through the steel culvert, the runoff either infiltrates and/or
evaporates without reaching the Hudson River as direct runoff. Along the
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western margin, runoff accumulates in the lowest portions of the narrow
floodplain shelf and either drains slowly into the Hudson River through breaks in
the natural and armored bank levy or infiltrates and/or evaporates without
reaching the Hudson River as direct runoff.

Infiltration

Infiltration of precipitation would be expected in areas that are not covered by a
relatively impermeable barrier such as concrete, asphalt, or clay. At the Buoy 212
site, a clay cover that is up to 24-inches thick prevents the infiltration of
precipitation into the closed disposal structure. However, recognizing that there
are some areas of soil contamination that are not covered by the relatively
impermeable barrier in place over the dredge spoil disposal structure, infiltration
of precipitation and the subsequent flow/percolation of water through the
unsaturated zone to groundwater, can cause water soluble contaminants on the
surface or in the vadose zone to migrate downward to the water table.
Considering that PCBs are relatively insoluble in water, they are not expected to
appreciably leach into groundwater. The potential for PCB migration by water is
further reduced by the presence of organic carbon in the soil between the surface
and the top of the groundwater table, providing carbon sites where PCBs may
bind.

Man-induced Mechanisms

The Buoy 212 dredge spoil disposal structure is closed and covered with a
relatively impermeable barrier and is fenced along its perimeter. Unauthorized
access to the closed and covered disposal cell and the adjoining Hudson River
floodplain area is limited. Considering the current setting of the Buoy 212 site,
the migration of PCBs bound to surface soil is very limited.

6.3 Contaminant Persistence and Behavioral

Characteristics
In general, chemical compounds of a similar chemical type behave similarly in the
environment. However, considering that a chemical's behavior is dependent on their
physical and chemical properties as well as prevailing environmental conditions,
such as the presence of bacteria, pH variations, and oxidation-reduction conditions,
significant differences in behavior of chemical compounds may be observed. Water
solubility is a critical property affecting the environmental transport of a chemical:
highly soluble chemicals can be rapidly leached from soil and are generally more
mobile in groundwater or surface water that comes in contact with the contaminated
soil. A compound’s volatilization rate out of the water depends on its vapor pressure
and water solubility: highly water-soluble compounds generally have lower
volatilization rates from water than compounds with low water solubility. Vapor
pressure and Henry’s Law constants are measures of volatilization behavior.

PCBs are a group of 209 different synthetic chlorinated compounds called
congeners, in which one to 10 chlorine atoms are attached to a biphenyl base (two
benzene rings consisting of hydrogen and carbon atoms). Most PCB congeners
are colorless to light yellow oily liquids or waxy solids that reportedly have no
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known smell or taste, however, some persons have reported that they can detect
PCBs by smell. PCBs were commercially produced for use in the United States
from 1929 through the early 1980s and are not known to exist naturally (Erickson
1986). They were (and continue to be) marketed worldwide under various trade
names. Monsanto Corporation was the major producer of PCBs in the United
States and sold the compound under the trade name Aroclor. Aroclor
formulations are identified by a four-digit numbering system, where the first two
digits indicate the type of mixture and the last two digits indicate the approximate
chlorine content by weight percent (varying between 21 and 68%). For example,
Aroclor 1242 contains an average chlorine weight percent of 42%. The only
exception to this identification system is Aroclor 1016 (with an average chlorine
weight percent of 41%) since it is the distillate obtained when Aroclor 1242 is
fractionated (ATSDR 2000).

Although the physical and chemical properties vary widely across the compound
class, in general, PCBs have low vapor pressures and are relatively insoluble in
water (their degree of solubility decreases with increased chlorination) (ATSDR
2000). PCBs are chemically and physically stable compounds that do not readily
degrade in the environment after disposal or dissemination. Most PCBs do not
mix with water in the environment and instead, settle into riverbeds, lake bottoms,
and on floodplains. In the water, a small amount of PCBs might remain
dissolved, but most adhere to organic particles and bottom sediments. PCBs also
bind strongly to soil.

Due to their non-flammability, chemical stability, high boiling point and electrical
insulating properties, PCBs were used in hundreds of industrial and commercial
applications including dielectric fluids for capacitors and transformers, heat
transfer fluids, hydraulic fluids, lubricating and cutting oils, and as additives in
pesticides, paints, carbonless copy “NCR” paper, adhesives, sealants, plastics,
reactive flame retardants, and as a fixative for microscopy. More than 1.5 billion
pounds of PCBs were manufactured in the United States before production was
banned in 1977.

Their chemical and physical stability has also been responsible for their
continuing low-level persistence in the environment. PCBs are generally
unalterable by microorganisms or by chemical reaction (they do not readily
degrade). The stable nature of PCBs also lends to accumulation in the fatty
tissues of animals once the PCBs are released into the environment. These
accumulations increase as the tissue from contaminated animals moves through
the food web. Because of bioaccumulation, the concentration of PCBs found in
fish tissues is expected to be considerably higher than the average concentration
of PCBs in the water from which the fish were taken.

Acute toxic effects in the environment include death of animals, birds, or fish, and
death or low growth rate in plants. Chronic effects from PCBs may include
shortened lifespan, reproductive problems, lower fertility, and changes in
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appearance or behavior. The primary concern of PCBs in surface water is the
chronic effect of bioaccumulation.

Under specific conditions PCBs may be destroyed by chemical, thermal, and
biochemical processes. Because of their high thermodynamic stability, all
degradation mechanisms are difficult. Intentional degradation as a treatment of
unwanted PCBs generally requires high heat or catalysis. Environmental and
metabolic degradation generally proceeds quite slowly relative to most other
compounds.

Incineration is the conventional destruction technology for these extremely
recalcitrant compounds, but other technologies, such as solvent extraction and
thermal desorption, also are being applied. PCBs remedial technologies will be
evaluated in the FS that will be submitted under separate cover.
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7.1 Introduction

Section 5 summarizes the contaminants that were detected in surface soil,
subsurface soil, drainage network soil and water, and ground water at the site.
The data summary tables provided in Section 5 show that PCBs and various
metals are present in some of the environmental samples collected at the site, and
identifies those with concentrations that exceed NYS regulatory standards and
guidance values. Although these regulatory criteria were developed to be
protective of health, the mere presence of environmental contamination at higher
concentrations does not necessarily pose an actual risk to human health.

For contamination to pose a human health risk, both of the following conditions
must be true:

m There must be a complete pathway of exposure from the contamination to
human receptors; and

m The magnitude of a receptors’ exposure to contamination must be sufficient to
cause an adverse health effect.

If there is no complete pathway of exposure, there will be no risk associated with
the contamination. If a complete pathway exists, but the magnitude of the
receptor’s exposure is low, the associated risk may not be significant. Both
factors need to be considered when evaluating potential human health risks posed
by site contamination.

For soil at the Buoy 212 site, the chemicals of potential concern (COPCs) were
identified by comparing the concentration of each chemical detected in soil that
could be characterized as dredge spoil material from areas under the cover at the
site, surface and subsurface soil from areas outside of the existing isolation cover
at the site including from the Hudson River floodplain or in the vicinity of areas
where burrowing animals are thought to have disturbed dredge spoil materials
along the margins of the closed dredge spoil disposal structure, and drainage
network soils from the drainage network at the site, with the applicable NYSDEC
SCOs provided in 6 NYCRR Subpart 375-6.8. For metals with no established
SCO, alternative screening criteria were used in the comparison, including NY'S
background (Source-Distant Dataset from NYSDEC 2006) and eastern United
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States background soil concentrations (Shacklette and Boerngen 1984).
Restricted commercial soil cleanup objectives were used to evaluate the site in
Section 5 of this report, however, for the purpose of this human health risk
assessment, the SCOs for unrestricted residential use were used for screening.
Using the more stringent unrestricted residential screening levels for the human
health evaluation ensures that all COPCs are considered and takes into account
such things as the potential for recreational use at the closed and covered dredge
spoil disposal structure and the current lack of SCOs to cover such a recreational
scenario.

Drainage network soil samples collected from the drainage network at the site
were considered to be surface soils for the purpose of this assessment and
evaluated using the soil screening values.

Class GA groundwater standards and guidance values (NYSDEC 1998) were used
as a comparison base for the chemicals detected in groundwater at this site.
Chemicals with concentrations that exceeded either promulgated groundwater
standards or the established SCOs were selected as the COPCs for groundwater.

The chemicals identified as being of potential concern in the environmental media
at the Buoy 212 site are summarized in Table 7-1.

For soil (including soil that could be characterized as dredge soil material and
drainage network soil), the COPCs include PCBs, chromium, cadmium, lead, and
mercury. Iron, calcium, potassium, magnesium, sodium, and the other metals
detected in soil or drainage network soil at concentrations exceeding the
alternative screening criteria, do not have any NYSDEC-published health-based
screening criteria as these metals are all essential micronutrients. Considering this
and recognizing that all of the metals in this group were found at concentrations
below levels typically associated with adverse health effects, none of these metals
were included as a COPC for soil during this assessment.

Complete exposure pathways for drainage water and groundwater were not
identified at the Buoy 212 site and the chemicals in these two environmental
media were not evaluated in this risk assessment.

Soil samples collected for PCB analysis during this project were processed using
two similar analytical methods, standard EPA Method 8082 and a screening-level
analysis based on EPA Method 8082, which primarily differed only in the method
used to extract PCBs from the sample matrix. The two methods are discussed in
more detail in Section 4.4. Sixty-one percent of the soil samples collected and
submitted for PCB analysis were processed using the screening method, and
approximately 21% of these samples were also processed using the standard EPA
Method 8082 PCB analysis. The other 39% of the soil samples submitted for
PCB analysis were processed using the standard EPA Method 8082 PCB analysis.
Comparison of the results of the two methods used on the same samples showed
that, on average, standard EPA Method 8082 gave higher results than the
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screening method. Thus the PCB data were effectively expressed in two different
scales, much like temperatures expressed in the Fahrenheit and Celsius scales. To
use the results in risk assessment calculations, it was necessary to convert all of
the values to a single scale. Being the standard EPA method, Method 8082 is
considered more reliable than the modified screening method; therefore, for
samples with results available from both methods, the standard EPA Method 8082
values were used. For samples with only screening method results, the screening
test values were converted to estimated EPA Method 8082 values using the
mathematical relationship between the two sets of values obtained by regression
analysis. Comparison of the analyses indicated that a power function best
described the relationship between PCB concentrations reported for the two
analytical methods, assuming a variety of shapes for the underlying data
distribution (see Appendix H). The mathematical relationship used to correct the
screening test data was:

y=1.3714x"""

Where:
x =reported screening test PCB concentration; and
y =estimated EPA Method 8082 PCB concentration.

6 NYCRR Subpart 375-6.8 SCOs for PCBs are expressed in terms of total PCBs.
Total PCB concentrations in site samples were calculated by summing all
detected concentrations for individual Aroclors in the samples.

7.2 Conceptual Site Model

Under the existing site conditions (see Section 1.2 for a site description), the
residents living adjacent to the closed and covered dredge spoil disposal structure
are unlikely to have any contact with soils at Buoy 212 site during outdoor
activities and considering the limited access to all areas at the site, recreational
use of the Buoy 212 property is also unlikely. The only current human users at
and near this site include adult NYSDOT workers involved in sample collections,
site inspections, and/or site maintenance activities (like mowing and fence repair)
as needed. NYSDOT workers were assumed to be exposed to soil/dredge spoil
material at the surface and/or brought to the surface during earth moving
activities, in all areas of the site, but primarily within the fenced area where the
closed and covered dredge spoil disposal structure is situated. Exposure could
occur through incidental ingestion via hand-to-mouth contact, dermal contact, and
inhalation of airborne particles or vapors.

The site has been closed and covered since late 1979 and was improved in 1991
when a clay cover was placed over the older cover and fencing was installed
around the perimeter of the structure to restrict access to the dredge spoil disposal
structure. No alternate future use of the site is expected, however, alternate future
uses cannot be ruled out. Residential properties adjoin the dredge spoil disposal
structure at the Buoy 212 site, and although redevelopment is highly unlikely, it is
possible that residential redevelopment could occur. If the site is redeveloped in
its current state, potential future site users could include site residents and
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temporary construction, utility, and maintenance workers. During this
hypothetical redevelopment, subsurface soil/dredge spoil material could be
brought to the surface as a result of grading and excavation activities associated
with construction. Thus, potential future site residents and temporary
construction, utility, and maintenance workers were assumed to be exposed to
soils/dredge spoil materials to a depth of 10 feet through incidental ingestion via
hand-to-mouth contact, dermal contact, and inhalation of airborne particles or
vapors. Considering that public water is available now and most likely would be
for any hypothetical future residential use of the site, the exposure pathway for
groundwater is and is likely to remain incomplete and further evaluation is
unnecessary.

7.3 Risk Assessment Approach

Risk and hazard estimates were prepared for the receptors and exposure pathways
identified in the conceptual site model using the Spatial Analysis and Decision
Assistance (SADA) computer program, version 4.1 (TIEM 2005).

7.3.1 Exposure Assessment

Default exposure factor values recommended in various EPA risk assessment
guidance documents were used in the computations. These values are equal to or
somewhat higher and more conservative (health protective) than values identified
in the draft Brownfield Cleanup Program technical support document
(NYSDEC/NYSDOH 2006). A summary of the exposure factor values used in
this assessment is provided in Table I-1 and I-2 in Appendix I. NYSDOT
workers were assumed to be exposed to soil/dredge spoil material at the surface
and/or brought to the surface during earth moving activities, in all areas of the
site, but primarily within the fenced area where the closed and covered dredge
spoil disposal structure is situated. It is also assumed that a maintenance worker
mows the open areas of the site two times per month over a six month growing
season during the year, which yields 12 days of exposure per year for that worker.
Potential future residents and temporary construction, utility, and maintenance
workers were assumed to be exposed to existing surface and subsurface soils to a
depth of 10 feet below grade. In addition, as a worse case, it is assumed that
future site residents will obtain their drinking and household water from wells
installed on site even though public water is available.

When calculating risk and hazard, it was assumed that a receptor has random
access across the entire site. While the maximum detected value was used for site
screening to identify COPCs, the 95t percentile of the mean of the concentration
data (95% upper confidence limit) was used to calculate the exposure point
concentration for each chemical. The 95" percentile provides a conservative
estimate of the true average concentration at the site. One-half of a samples
detection limit was used to calculate exposure point concentrations when a
contaminant was not detected in a particular sample. To evaluate PCB risks and
hazards at this site and to compare the sample results with the soil cleanup
objectives listed for total PCBs in 6 NYCRR Subpart 375-6.8, the detected
concentration for each Aroclor (Aroclor 1016, Aroclor 1221, Aroclor 1232,
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Aroclor 1242, Aroclor 1248, Aroclor 1254, and Aroclor 1260) found in a
particular sample was summed to provide a total PCB concentration for that
sample. The summed PCB concentrations were used to calculate the exposure
point concentration as described above. When PCBs were not detected in the
sample, the detection limit for each Aroclor was summed and one-half of the
summed detection limit was used in calculating the exposure point concentration.
When duplicate samples were collected, the average concentrations of each
contaminant at a sampling point were used as exposure point concentrations to
calculate point risk and hazard estimates.

7.3.2 Toxicity Assessment

Quantitative toxicity estimates - cancer potency factors and non-cancer reference
doses - provided by the SADA program were used. These values were compiled
by the Risk Assessment Information System (RAIS 2006) from the hierarchy of
toxicity values recommended by the EPA:

1. Integrated Risk Information System (IRIS) and cited references.

2. Provisional Peer Reviewed Toxicity Values (PPRTV) and cited references
developed for the EPA Office of Superfund Remediation and Technology
Innovation programs.

3. Other toxicity values including:

m California Environmental Protection Agency toxicity values, available
on the California Environmental Protection Agency’s Internet website
at http://www.oehha.ca.gov/risk/chemical DB/index.asp;

m The Agency for Toxic Substances and Disease Registry (ATSDR)
Minimal Risk Levels (MRLs - addressing non-cancer effects only),
available on ATSDR’s Internet website at
http://www.atsdr.cdc.gov/mrls.html;

m The EPA Superfund Health Effects Assessment Summary Tables
database and cited references; and

m Additional sources of toxicity values.

7.4 Risk Estimates

A summary of the area-wide risk estimates for all receptor groups is provided in
Table 7-2. Detailed risk estimate tables are included in Appendix L.

Current Site Use

The estimated excess cancer risks associated with exposure to the identified
COPCs (PCBs, chromium, cadmium, lead, and mercury) in soil for current site
users (adult NYSDOT workers involved in sample collections, site inspections,
and/or site maintenance activities as needed) are below the 1E-04 to 1E-06 range
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generally considered acceptable by the EPA and NYSDEC/NYSDOH, and the
non-cancer hazard estimates for these receptors are below the level of potential
concern - a non-cancer hazard index of 1. Therefore no adverse health effects
would be expected in these receptors as a result of exposure to COPCs at the site.
A detailed summary of the excess cancer risks and hazards calculated for
maintenance workers can be found in Table I-3 located in Appendix 1.

Future Site Use

The estimated excess cancer risk calculated for potential future site users
(construction workers and adult and child residents) exposed to the identified
COPCs in soil are within or below the generally acceptable range of 1E-04 to 1E-
06. The non-cancer hazard estimates for potential future site construction workers
and adult residents exposed to soil are at or below the maximum generally
acceptable value of potential concern - a non-cancer hazard index of 1. The non-
cancer hazard index estimate calculated for exposure to soil for the potential
future child resident was 7, indicating that there may be the potential for adverse
health effects due to exposure to PCB-contaminated soil/dredge spoil material.
However, due to the uncertainly associated with reference doses and the
conservative nature of this assessment, resident child exposure to PCB-
contaminated soil/dredge spoil material is not likely to result in any adverse health
effects. This potential hazard is attributable to presumed PCB exposure to soil at
the surface in the Hudson River floodplain along the western margin of the Buoy
212 site outside of the Buoy 212 perimeter fence. Detailed risk and hazard
summaries for future receptors can be found in Tables I-4 and I-5.

7.5 Human Health Risk Summary

Human health excess cancer risk and non-cancer hazard estimates were calculated
for current and potential future users of the Buoy 212 Dredge Spoil Disposal Site.
Current human site users are adult NYSDOT workers involved in sample
collections, site inspections, and/or site maintenance activities (like mowing and
fence repair) as needed. NYSDOT workers were assumed to soil/dredge spoil
material at the surface and/or brought to the surface during earth moving
activities, in all areas of the site, but primarily within the fenced area where the
closed and covered dredge spoil disposal structure is situated. If the site is
redeveloped in its current state, potential future site users include site residents
and temporary construction, utility, and maintenance workers. During this
hypothetical redevelopment, subsurface soil/dredge spoil material could be
brought to the surface as a result of grading and excavation activities associated
with construction. Thus, potential future residents and temporary construction,
utility, and maintenance workers were assumed to be exposed to soils/dredge
spoil materials to a depth of 10 feet.

For soil at the Buoy 212 site, the chemicals of potential concern (COPCs) were
identified by comparing the concentration of each chemical detected in soil that
could be characterized as dredge spoil material from areas under the cover at the
site, surface and subsurface soil from areas outside of the existing isolation cover
at the site including from the Hudson River floodplain or in the vicinity of areas
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where burrowing animals are thought to have disturbed dredge spoil materials
along the margins of the closed dredge spoil disposal structure, and drainage
network soils from the drainage network at the site, with the applicable NYSDEC
SCOs provided in 6 NYCRR Subpart 375-6.8. For metals with no established
SCO, alternative screening criteria were used in the comparison, including NY'S
background (Source-Distant Dataset from NYSDEC 2006) and eastern United
States background soil concentrations (Shacklette and Boerngen 1984).

For soil (including soil that could be characterized as dredge soil material and
drainage network soil), the COPCs include PCBs, chromium, cadmium, lead, and
mercury. Risk and hazards were calculated for each of these chemicals, with the
exception of lead. Because of the unique toxicological effects of lead exposure,
the risk associated with lead exposure is assessed differently than other
contaminants found at the Buoy 212 site. Lead assessment is discussed further in
the uncertainties section of this document. Iron, calcium, potassium, magnesium,
sodium, and the other metals detected in soil or drainage network soil at
concentrations exceeding the alternative screening criteria, do not have any
NYSDEC-published health-based screening criteria as these metals are all
essential micronutrients. Considering this and recognizing that all of the metals in
this group were found at concentrations below levels typically associated with
adverse health effects, none of these metals were included as a COPC for soil
during this assessment.

Complete exposure pathways for drainage water and groundwater were not
identified at the Buoy 212 site and the chemicals in these two environmental
media were not evaluated in this risk assessment.

While the maximum detected value was used for site screening to identify
COPCs, the 95™ percentile of the mean of the concentration data (95% upper
confidence limit) was used to calculate exposure point concentrations for each
chemical. Exposure point concentrations were combined with applicable
exposure factors and toxicity information to calculate excess cancer risk and the
non-cancer hazards.

The estimated excess cancer risks associated with exposure to the identified
COPCs (PCBs, chromium, cadmium, lead, and mercury) in soil for current site
users (adult NYSDOT workers involved in sample collections, site inspections,
and/or site maintenance activities as needed) are below the 1E-04 to 1E-06 range
generally considered acceptable by the EPA and NYSDEC/NYSDOH, and the
non-cancer hazard estimates for these receptors are below the level of potential
concern - a non-cancer hazard index of 1. Therefore no adverse health effects
would be expected in these receptors as a result of exposure to COPCs at the site.

The estimated excess cancer risk calculated for potential future site users
(construction workers and adult and child residents) exposed to the identified
COPC:s in soil are within or below the generally acceptable range of 1E-04 to 1E-
06. The non-cancer hazard estimates for potential future site construction workers
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and adult residents exposed to soil are at or below the maximum generally
acceptable value of potential concern - a non-cancer hazard index of 1. The non-
cancer hazard index estimate calculated for exposure to soil for the potential
future child resident was 7, indicating that there may be the potential for adverse
health effects due to exposure to PCB-contaminated soil/dredge spoil material.
However, due to the uncertainly associated with reference doses and the
conservative nature of this assessment, resident child exposure to PCB-
contaminated soil/dredge spoil material is not likely to result in any adverse health
effects. This potential hazard is attributable to presumed PCB exposure to soil at
the surface in the Hudson River floodplain along the western margin of the Buoy
212 site outside of the Buoy 212 perimeter fence.

Nature of Potential Adverse Effects

The majority of excess cancer risk or non-cancer hazard was associated with soil
exposure to PCBs in contaminated soil/dredge spoil material. Potential adverse
effects of exposure to PCBs are presented below. The information presented in
this section is drawn from the ATSDR public health statements for PCBs
(ATSDR 2000) and manganese (ATSDR 2000Db).

Polychlorinated Biphenyls

Many studies have looked at how PCBs can affect human health. A
characteristic, acne-like skin condition (chloracne) can occur in people exposed to
high levels of PCB compounds. These effects on the skin are well documented,
and are not likely to result from general environmental exposure. Some studies in
workers suggest that exposure to PCBs may also cause irritation of the nose and
lungs, gastrointestinal discomfort, changes in the blood and liver, and depression
and fatigue. Several studies have linked low birth weights of babies and abnormal
responses to tests of infant behavior to exposure of their mothers to PCBs during
pregnancy. Other studies suggest that the immune system may be affected in
children born to and nursed by mothers exposed to increased levels of PCBs.

In animals, PCB exposure has been linked to various kinds of health effects,
including anemia, acne-like skin conditions, and liver, stomach, and thyroid gland
injuries. Other effects caused by PCBs in animals include reductions in the
immune system function, behavioral alterations, and impaired reproduction.
Some PCBs can mimic or block the action of hormones from the thyroid and
other endocrine glands. Because hormones influence the normal functioning of
many organs, some of the effects of PCBs may result from endocrine changes.

Studies of workers provide some evidence that PCBs were associated with certain
types of cancer in humans, such as cancer of the liver and biliary tract. Rats that
ate food containing PCB mixtures throughout their lives developed liver cancer.
Based on the evidence for cancer in animals, the Department of Health and
Human Services (DHHS) has stated that PCBs may reasonably be anticipated to
be carcinogens. Both the EPA and the International Agency for Research on
Cancer (IARC) have determined that PCBs are probably carcinogenic to humans.
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7.6 Uncertainties

There are numerous uncertainties associated with all aspects of environmental risk
assessments. Key uncertainties affecting the exposure assessment are the
frequency and extent of exposure to contaminated media. These are difficult
parameters to estimate. For example, it was assumed that the NYSDOT workers
involved in site maintenance activities come to the site to mow two times a month
during the growing season. Consider too, that the potential future exposure
scenarios evaluated are hypothetical. When site-specific information is not
available, the exposure factor values used in evaluating these scenarios are the
standard default values judged by the EPA to be adequately protective for these
receptors.

There are various uncertainties associated with quantitative toxicity estimates,
however, the values recommended by EPA that were used include safety factors
that make them much more likely to overestimate than underestimate a chemical’s
true toxicity.

Lead was detected at a level above the applicable SCG value in one soil sample
collected along the drainage network on the west side of the disposal structure and
on the floodplain shelf adjacent to the Hudson River. Lead in soil was not
evaluated considering the unique toxicology of lead and considering that the 110
ppm concentration of lead found in the given sample is well below EPA’s Soil
Lead Hazard Standard of 400 ppm (EPA 2001).

There is uncertainty associated with the application of the adjustment factor to
EPA Method 8082-screening values. However, the adjustment factor was
developed using site-specific data (see Section 7.1 Appendix H) and the use of
this factor is preferable (more conservative and health-protective) than using the
unadjusted data. Finally, there is uncertainty about whether the postulated
exposure scenarios will actually occur. The current exposure scenario are known
or likely to occur; however the potential future scenarios and their associated risk
estimates are hypothetical and may never actually occur.
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Table 7-1 Frequency of Exceedance (FOE) of Screening Criteria in Environmental
Media at the Site Buoy 212 Dredge Spoil Disposal Area, Fort Edward,

New York
Drainage Drainage
CAS Surface  Subsurface Network Groundwater  Network
Chemical Number  Soil FOE  Soil FoE Soil FoE FoE Water FoE
Aluminum | 7429-90-5 1/2 0/7 1/8 0/32 8/8
Antimony 7440-36-0 0/2 0/7 0/8 0/32 0/8
Arsenic 7440-38-2 0/2 0/7 0/8 0/32 0/8
Barium 7440-39-3 1/2 0/7 0/8 0/32 0/8
Beryllium 7440-41-7 0/2 0/7 0/8 0/32 0/8
Cadmium | 7440-43-9 0/11 3/16 0/8 0/32 0/8
Calcium 7440-70-2 1/2 0/7 1/8 0/32 0/8
Chromium | 7440-47-3 1/11 2/16 1/8 0/32 0/8
Cobalt 7440-48-4 0/2 0/7 0/8 0/32 0/8
Copper 7440-50-8 0/2 0/7 0/8 0/32 0/8
Iron 7439-89-6 1/2 1/7 1/8 28/32 7/8
L ead 7439-92-1 6/11 0/16 1/8 0/32 0/8
Magnesium | 7439-95-4 1/2 0/7 1/8 14/32 0/8
Manganese | 7439-96-5 1/2 0/7 0/8 13/32 0/8
Mercury 7439-97-6 1/11 0/16 2/8 0/32 0/8
Nickel 7440-02-0 0/2 0/7 0/8 0/32 0/8
Potassium 7440-09-7 1/2 0/7 1/8 0/32 0/8
Selenium 7782-49-2 0/2 0/7 0/8 1/32 0/8
Silver 7440-22-4 0/2 0/7 0/8 0/32 0/8
Sodium 7440-23-5 1/2 0/7 4/8 21/32 0/8
Thallium 7440-28-0 0/2 0/7 0/8 0/32 0/8
Vanadium 7440-62-2 0/2 0/7 0/8 0/32 0/8
Zinc 7440-66-6 1/2 0/7 3/8 0/32 0/8
Total PCBs | 1336-36-3 20/64 66/131 1/8 0/32 0/8

Notes:

* Chemicals and environmental media for which exceedances occur are highlighted.

** Chemicals and environmental media for the four metals of concern and PCBs for which exceedances occur are highlighted and

bold.

Key:

CAS = Chemical Abstract Service.
FoE = Frequency of Exceedance.
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Table 7-2 Summary of Excess Cancer Risks and Non-Cancer Hazards for
Buoy 212 Site, Fort Edward, New York

Time Hazard Hazard
Frame Exposure Scenario Risk (Adult) (Child)
Current | Maintenance Worker Surface soil and drainage | 1.8E-07 | 1.E-02 | NA
network soil (0 - 0.5 feet
below grade)
Future | Construction Worker Soil (0 - 10 feet below 1.3E-07 | 9.E-02 | NC
Adult and Child Resident | grade) and drainage way | 4.4E-05 | 1.E+00 | 7.E+00
soil
Key:
NA = Pathway is not applicable.
NC = SADA program does not calculate risk or hazard for this exposure scenario.
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Ecological Risk Assessment

8.1 Introduction

This section evaluates potential impacts of site-related contaminants on the
ecological resources at the Buoy 212 site. As specified in EEEPC (2005a), this
assessment was conducted consistent with NYSDEC guidance for characterizing
threats to fish and wildlife at inactive hazardous waste sites (NYSDEC 1994a).
Specifically, this assessment satisfies the first two steps of NYSDEC (1994a),
which call for a site description (Step 1) and contaminant-specific impact
assessment (Step 2). This assessment also is consistent with ecological risk
assessment guidance issued by the EPA, including:

m Ecological Risk Assessment Guidance for Superfund: Process for Designing
and Conducting Ecological Risk Assessments (EPA 1997);

m Guidelines for Ecological Risk Assessment (EPA 1998);
m  Wildlife Exposure Factors Handbook (EPA 1993); and
m Guidance for Developing Ecological Soil Screening Levels (EPA 2005a).

In addition to the above mentioned state and federal guidance documents, this
assessment also utilizes publications from Oak Ridge National Laboratory
(ORNL) and recent articles from the peer-reviewed literature, as appropriate. The
goal of the assessment is to determine if risks from site-related chemicals are
great enough to warrant further evaluation, or if ecological risks are negligible
and no further work is required.

This assessment is limited to terrestrial and intermittent aquatic habitats that are
on the parcel of land occupied by the Buoy 212 site and does not include the
adjacent Hudson River or the Champlain Canal. The Hudson River and the
portions of the Champlain Canal that are within it are being addressed by the EPA
Hudson River PCBs Superfund Site remedial program.

8.2 Site Location and Description
The Buoy 212 Dredge Spoil Disposal Area site is located along the eastern shore
of the Hudson River in the Town of Fort Edward (Washington County), about 1.3
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miles down-river (south) of Champlain Canal Lock 7 and near the floating red
nun Buoy 212 that marks the eastern margin of the navigation channel of the
Champlain Canal within the Hudson River (see Figures 1-1 and 1-2). The site
consists of a closed and covered basin and earthen containment berm complex
built by the Waterways Maintenance Division of the NYSDOT to dewater and
hold sediment removed from the Champlain Canal/Hudson River navigation
channel south of Canal Lock 7 - with emphasis on the navigation channel in the
Hudson River between the Buoy 212 and Buoy 216 channel markers - in
conjunction with routine and emergency maintenance dredging operations of the
Canal System. The unlined settling basin system at this site was initially
constructed by excavating the native soils on the property slightly and grading the
displaced soils outward and upward to form the various containment berms.
During subsequent maintenance operations, it is likely that some of the older
dredge spoil materials were re-graded in order to deepen the settling basin and
accommodate the disposal of additional dredge spoil materials. In its present
closed and covered state, the dredge spoil disposal structure is about 200 feet wide
and extends about 850 feet along the shore of the Hudson River with a footprint
covering nearly 4.1 acres on a parcel owned by New York State. The adjoining
property to the north is privately owned and occupied by a single dwelling and a
few outbuildings. The residence on this property is connected to a public water
supply. The adjoining property to the east is occupied by a single dwelling and
several outbuildings and small service structures. There is a private well on this
property that draws water from the overburden aquifer. The well is
approximately 300 feet away from the eastern margin of the site. The adjoining
property to the south is an open field and is being used as a temporary support
area and access point to the Hudson River for the Hudson River Dredging Project.
Sections 1 and 3 of this report provide additional information about the design,
construction, operation, and current condition of the Buoy 212 site.

8.2.1 Site Maps

Figure 1-1 shows the topography of the Buoy 212 site and the surrounding area.
The site appears relatively level on Figure 1-1. However, it should be noted that
ground elevations across the site range between 125 feet and 140 feet above mean
sea level. The western margin of the Buoy 212 disposal structure has stone rip-
rap armoring near the base and out onto the Hudson River floodplain and along
the River shore in this area. The slopes of the disposal structure on the western
and eastern sides of the site are relatively steep with an abrupt change in grade at
the margins, while the slope at the southern end of the site tapers gradually and
levels out to the surrounding grade near the perimeter fence and the extreme
southern end of the disposal structure. The slope at the northern end of the site is
relatively moderate and gradually blends with the surrounding grade in this area.
Land uses within 2 miles of the site are primarily residential and agricultural.
Ecological community types and drainage pathways on the site are shown on
Figure 8-1 and described below. Wetlands and surface water features on and near
the site are shown on Figure 8-2.
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8.2.2 Description of Fish and Wildlife Resources

8.2.2.1 Ecological Community Types

Figure 8-1 shows community types, based on Edinger et al. (2002), which occur
on the site. The community types were identified by an Ecology and
Environment, Inc. ecologist during a site visit conducted in December 2005. Four
main community types were identified on the site: mowed lawn, successional
northern hardwood forest, ditch/artificial intermittent stream (drainage network),
and (intermittently flooded) palustrine cultural wetland (see Figure 8-1). No
significant or unique habitats were identified among them. These community
types are described below.

Mowed Lawn

The mowed-lawn community covers the surface of the closed and covered dredge
spoil disposal structure and comprises approximately 60% of the site. The
predominant plant species are grasses, which were 2 to 3 inches high at the time
of the site visit. About 30 small bird houses mounted on posts are evenly
distributed across the surface of the mowed area.

Successional Northern Hardwood

The successional northern hardwood (SNH) community type accounts for
approximately 35% of the site area (see Figure 8-1). This community type
occupies much of the area around the covered disposal structure. Predominant
tree species include cottonwood (Populus deltoides), silver maple (Acer
saccharinum), bigtooth aspen (Populus grandidentata), yellow birch (Betula
alleghaniensis), ash (Fraxinus spp.), red oak (Quercus rubra), and sumac (Rhus
spp.). Understory species present in this community type include dogwood, grape
vines (Vitis spp.), goldenrod (Solidago spp.), and blackberry (Rubus spp.).
Finally, on the eastern side of the site, several willow trees (Salix spp.) are present
along a drainage path that flows through the SNH community type.

Ditch/Artificial Intermittent Stream (Drainage Network)

A ditch/stream enters the site near the middle of its eastern border, flows
southward through the SNH community type, crosses the site from east to west
through a conduit, and eventually flows to the Hudson River (see Figure 8-1).
Water depth in the center of the stream channel varied from 6 to 12 inches at the
time of the site visit. The width of the stream varied considerably. In some areas,
the stream was confined to a well-defined channel that was 2 to 3 feet wide. In
other areas, the stream flow spread out horizontally, inundating an area 10 feet or
more from the channel.

Palustrine Cultural Wetland (Intermittently Flooded)

An intermittently flooded forested wetland area is located near the southeast
corner of the site (see Figure 8-1). It appears to have been created by placement
of dredge spoils on the site, which impeded drainage of water from this area to the
Hudson River. Cottonwood and bigtooth aspen trees are common in this area.
The area is not identified as a wetland on the National Wetland Inventory (NWI)
map for the site vicinity (see Figure 8-2), perhaps because of its small size.
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8.2.2.2 Species of Special Concern

In August 2006, the New York State (NYS) Natural Heritage Program (NHP) was
contacted for information on species and habitats of concern in the site vicinity.
The NHP indicated that the following species have been observed within a 2-mile
radius of the site:

Birds

m Short-eared owl (Asio flammeus); NYS legal status: endangered.

m Northern harrier (Circus cyaneus); NYS legal status: threatened.

Plants

m  Small whorled pogonia (Isotria medeoloides); NY'S legal status: endangered.
m  Hooker’s orchid (Platanthera hookeri); NYS legal status: endangered.

These species were not observed at the site during the site reconnaissance in
December 2005; however, it is unlikely that the small whorled pogonia or
Hooker’s orchid would have been evident at this time of year. Consequently, the
occurrence of these two plant species at the site cannot be definitively ruled out;
however, it seems unlikely that they would be found at the Buoy 212 site given
that the site is elevated and regularly mowed and both plant species prefer shaded,
swampy habitats. Finally, the NHP indicated that Dead Creek Valley, which lies
approximately 1 mile east of the site, is considered a raptor winter conservation
area. A copy of the letter received from the NHP is included in Appendix J.

Information on federally listed endangered, threatened, proposed, and candidate
species in Washington County was obtained from the United States Fish and
Wildlife Service (USFWS) Web site
(http://www.fws.gov/northeast/nyfo/es/section7/htm). The USFWS Web site
indicates that the federally listed endangered Indiana bat (Myotis sodalist) and
federally listed threatened small whorled pagonia (Isotria medeol oides) may
occur in Washington County. As noted above, the small whorled pagonia was not
observed at the site and is unlikely to be found there. The presence of the Indiana
bat at or near the site cannot be definitively ruled out at this time.

8.2.2.3 Observations of Stress
No signs of stressed vegetation or wildlife were observed at the Buoy 212 site
during site visits or sampling conducted there by EEEPC personnel.

8.2.3 Description of Fish and Wildlife Resource Values

8.2.3.1 Value to Associated Fauna

The Buoy 212 site contains forested, grass-covered, and intermittent aquatic
habitats. These habitats are likely to be attractive to some wildlife species.
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Wildlife and evidence of wildlife observed at the site by EEEPC personnel
include white-tail deer (Odocoileus virginianus), gray squirrel (Sciurus
carolinensis), eastern cottontail (Sylvilagus floridanus), various song birds, and
burrows of woodchuck (Marmota monax). The intermittent stream that crosses
the site is likely to attract semi-aquatic mammals such as the raccoon (Procyon
lotor) and provide breeding habitat for amphibians. Given that this stream flows
through a forested area, it seems unlikely that the stream would attract wading
birds and/or waterfowl, especially given that much more attractive habitat for
such species is provided by the Hudson River.

8.2.3.2 Value to Humans

Currently, the Buoy 212 site receives no human use. The closed and covered
dredge spoil disposal structure is completely fenced and no-trespassing signs are
posted on the gate to discourage public access.

8.2.4 Identification of Fish and Wildlife Regulatory Criteria

The following regulatory criteria and acts potentially are relevant to any RI/FS
activities that may be undertaken at the site for the purpose of assessing or
reducing ecological impacts:

m Clean Water Act, 233 U.S.C. 1261 et seq. Sec 404;

m The Freshwater Wetlands Act (Article 24 ECL, 6 NYCRR, Parts 663 and
664);

m Significant habitats and species of the NHP;

m NYSDEC Ambient Water Quality Standards and Guidance Values (1998a);
and

m NYSDEC Technical Guidance for Screening Contaminated Sediments (1999).

In addition, ecological risk assessment guidance from NYSDEC and the EPA also
are applicable (see Section 8.1).

8.3 Screening-Level Problem Formulation

Problem formulation is the first step in the ecological risk assessment process and
identifies the goals, breadth, and focus of the assessment (EPA 1997, 1998). The
problem formulation step identifies potential site-related contaminants, ecological
receptors, and exposure pathways. A site conceptual model is then developed to
summarize the relationship between stressors and receptors. Lastly, assessment
endpoints and measures (previously called measurement endpoints) are developed
to guide the remaining steps of the risk assessment process. The problem
formulation step for the Buoy 212 site is based on a review of existing reports and
information, as described below.
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8.3.1 Contaminant Sources and Migration Pathways

A single unlined settling basin and earthen containment berm structure at the
Buoy 212 site was used to dewater and hold sediment/dredge spoil material
associated with routine and emergency maintenance dredging operations of the
New York State Champlain Canal/Hudson River navigation channel between
Champlain Canal Lock 7 (Fort Edward) and the floating red nun channel marker
Buoy 212 south of Lock 7 in the past. Records indicate that sediment dewatering
operations at Buoy 212 started in 1970. The last dewatering operations occurred
near the end of 1979 when the dredge spoil dewatering/disposal structure was
reworked into a smooth mound, covered with 12-inches of sand, and seeded. In
1991, a TSCA-approved clay cover/cover was added over the existing 'standard
turf' cover. As described earlier, PCB contamination at the Buoy 212 site is
attributable to the presence of PCB wastes (from activities at two upstream
General Electric plant site sources) in some Hudson River sediments that were
removed from the Champlain Canal/Hudson River navigation channel as dredge
spoil material. Section 1 provides specific information regarding the amounts and
dates of dredge spoil placement at the site. As discussed elsewhere in this report:

m Historical and reoccurring floodplain deposition of contaminated Hudson
River sediments appear to have contaminated the soil upon the narrow
floodplain shelf between the Hudson River and the western margin of the
closed and covered Buoy 212 dredge spoil disposal site.

m Overland water flow at the Buoy 212 site occurs primarily during heavy
precipitation events or spring snow melts as surface runoff. During heavy
precipitation events, runoff is shed radially away from the higher areas of the
closed and covered dredge spoil disposal area to the topographic low areas
along the eastern and western margins. Along the eastern margin, runoff from
Buoy 212 and nearby areas intermittently flows southward and collects in the
southeastern part of the Buoy 212 property. Water that intermittently collects
in this area has the potential to drain from the east side of the closed and
covered former dredge spoil disposal structure to the west side through a steel
culvert when the water level is high enough to spill through. Once on the west
side of the dredge spoil disposal structure, the water drains across a narrow
floodplain shelf to the adjacent Hudson River. When the volume of collected
water is not great enough to spill through the steel culvert, the runoff either
infiltrates and/or evaporates without reaching the Hudson River as direct
runoff. Along the western margin, runoff accumulates in the lowest portions
of the narrow floodplain shelf and either drains slowly into the Hudson River
through breaks in the natural and armored bank levy or infiltrates and/or
evaporates without reaching the Hudson River as direct runoff.

m Recognizing that there are some areas of soil contamination that are not
covered by the relatively impermeable barrier in place over the Buoy 212
dredge spoil disposal structure, infiltration of precipitation and the subsequent
flow/percolation of water through the unsaturated zone to groundwater, can
cause water soluble contaminants on the surface or in the vadose zone to

02:002699 1D07_02-B2009 8-6
Buoy212 RI Report Text Track Changes.docx-2/28/2011



8. Ecological Risk Assessment

migrate downward to the water table. Considering that PCBs are relatively
insoluble in water, they are not expected to appreciably leach into
groundwater. The potential for PCB migration by water is further reduced by
the presence of organic carbon in the soil between the surface and the top of
the groundwater table, providing carbon sites where PCBs may bind.

m  The Buoy 212 dredge spoil disposal structure is closed and covered with a
relatively impermeable barrier and is fenced along its perimeter.
Unauthorized access to the closed and covered disposal cell and the adjoining
Hudson River floodplain area is limited. Considering the current setting of
the Buoy 212 site, the migration of PCBs bound to surface soil is very limited.

8.3.2 Site-Related Contaminants

The principal site-related contaminants are PCBs and metals (chromium,
cadmium, lead, and mercury) as identified by the preliminary screening of surface
and subsurface soil from areas outside of the existing isolation cover at the site
including from the Hudson River floodplain or in the vicinity of areas where
burrowing animals are thought to have disturbed dredge spoil materials along the
margins of the closed dredge spoil disposal structure, soil that could be
characterized as dredge spoil material from areas under the cover at the site,
drainage network soil and water, and groundwater samples. A chief goal of this
assessment is to screen newly collected data against ecological risk-based
thresholds to identify a complete list of COPCs for ecological receptors at the site.
The screening is conducted in Sections 8-4 to 8-6. A summary of the COPCs
identified by this process is presented in Section 8.7.

8.3.3 Ecological Receptors

Based on EEEPC’s review of available information, the following ecological
receptor groups appear to have the potential be affected by site-related
contaminants at the Buoy 212 site:

m Terrestrial plants and soil invertebrates living on and near the site;

m Populations of mammals, birds, and reptiles that use the site to satisfy their
food and habitat needs; and

m Amphibians and benthic life using the intermittent drainage network on the
site.

This screening-level ERA focuses on the terrestrial and aquatic habitats that are
within the Buoy 212 parcel and does not include the nearby Hudson River or the
Champlain Canal. The Hudson River and the portions of the Champlain Canal
that are within it are being addressed by the EPA Hudson River PCBs Superfund
Site remedial program. The need for follow-up ecological assessment work in the
waterways adjacent to the site will be decided after completion of the RI in
consultation with NYSDEC.
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8.3.4 Preliminary Conceptual Site Model

Potential receptors and exposure pathways are summarized in the site conceptual
model shown in Figure 8-3. Terrestrial plants and soil invertebrates on the Buoy
212 site may be exposed to site-related chemicals by direct contact with
contaminated soil. Birds, mammals, and reptiles that use the site may be exposed
to site-related chemicals by incidental ingestion of contaminated soil,
consumption of contaminated prey, and consumption of contaminated water.
However, for wildlife, consumption of contaminated surface water typically
accounts for only a minor fraction of total exposure because chemicals usually are
found at much lower concentrations in water (ppb concentration range) compared
with soil and prey (ppm concentration range). Direct contact with contaminated
soil and water also is considered a minor route of exposure for birds, mammals,
and reptiles due to the protection provided by their external coverings (i.e., fur,
feathers, and scales). Amphibians and benthic invertebrates using the drainage
network may be affected by direct contact with, or ingestion of, contaminated
water and/or contaminated soil within the drainage network, and through the food
chain.

8.3.5 Assessment Endpoints and Measures

Assessment endpoints are expressions of the ecological resources that are to be
protected (EPA 1997). An assessment endpoint consists of an ecological entity
and a characteristic of the entity that is important to protect. According to the
EPA (1998), assessment endpoints do not represent a desired achievement or
goal, and should not contain words such as protect or restore, or indicate a
direction for change such as loss or increase. Assessment endpoints are
distinguished from management goals by their neutrality (EPA 1998).

Measurements used to evaluate risks to the assessment endpoints are termed
“measures” and may include measures of effect (e.g., results of drainage network
soil toxicity tests), measures of exposure (e.g., chemical concentrations in soil)
and/or measures of ecosystem and receptor characteristics (e.g., habitat
characteristics or water quality conditions) (EPA 1998). Based on the site
ecology, potential site-related contaminants, and preliminary conceptual model,
the ecological resources potentially at risk at the Buoy 212 site include
populations of plants, soil invertebrates, mammals, birds, reptiles, amphibians,
and benthic invertebrates that use the site. The assessment endpoints and
measures for these receptor groups are described below.

Plant Communities

Assessment Endpoint. Sustainability (survival, growth, and reproduction) of
terrestrial and wetland plant communities that can stabilize site soils and provide
shelter and food for invertebrates and wildlife.

Measure. Measured concentrations of site-related chemicals in soils from upland
and drainage network areas, which can be compared with published phytotoxicity
benchmarks.
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Soil Invertebrate Community

Assessment Endpoint. Sustainability (survival, growth, and reproduction) of soil
invertebrates that can condition/process soil and serve as a food source for
wildlife.

Measure. Measured concentrations of site-related chemicals in soil, which can
be compared with published benchmarks for effects on soil invertebrates.

Bird and Mammal Populations

Assessment endpoint. Sufficient rates of survival, growth, and reproduction of
herbivorous, omnivorous, and carnivorous birds and mammals to sustain healthy
populations on and near the site.

Measure. Measured concentrations of site-related chemicals in environmental
media from the site, which can be used to model dietary exposure to site-related
chemicals for comparison with published toxicity thresholds.

Amphibian Population

Assessment Endpoint. Sustainability (survival, growth, reproduction) of
amphibians on the site.

Measure. Measured concentrations of site-related chemicals in drainage water
from the on-site drainage network, which can be compared with water quality
criteria.

Benthic Invertebrate Community

Assessment Endpoint. Sustainability (survival, growth, and reproduction) of the
drainage network invertebrate community in the on-site drainage network.

Measure. Measured concentrations of site-related chemicals in drainage
networkway soils from the on-site drainage network, which can be compared with
screening benchmarks for effects on benthic invertebrates.

Reptile Population

Assessment Endpoint. Sustainability (survival, growth, reproduction) of reptiles
on the site.

Measure. None. Methods for assessing risks to reptiles from chemical
contamination are poorly developed. Consequently, reptiles are not quantitatively
evaluated in this assessment.
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8.3.6 Data Sources for the ERA

To assess risk to terrestrial ecological receptors, this screening-level ERA uses the
results of the surface and subsurface soil samples collected at the site in 2005 at
depths up to six feet below grade. Soil samples up to six feet below grade were
used because earthworms and burrowing mammals are likely to contact soil down
to this depth. To assess risks to amphibians and benthic invertebrates, drainage
network soil and water samples collected from the on-site drainage network in
2005 are used. The drainage network soil samples collected in 2005 were also
used as the basis for assessing the risks to mammalian wildlife (e.g., raccoon) that
may forage in the area.

8.4 Terrestrial Plant and Soil Fauna Risk Screening

8.4.1 Plant Risk Screening

To evaluate potential risks to on-site vegetation, concentrations of total PCBs and
metals in soil samples from the site were compared with phytotoxicity
benchmarks. Selenium and thallium hypothetically exceeded the available
benchmarks (see Table 8-1). Selenium and thallium were not detected in soil
samples from the site, but could not be ruled out as COPCs for plants because the
quantitation limits achieved during sample analysis exceeded their respective
screening benchmarks by more than half. Any assessments made for these two
metals will be hypothetical in nature.

8.4.2 Soil Fauna Risk Screening

To evaluate potential risks to soil invertebrates, concentrations of total PCBs and
metals in soil samples from the site were compared with screening benchmarks
for effects on earthworms. Mercury exceeded its benchmark in four of the ten
samples collected (see Table 8-2). However, three of the exceedances occurred in
samples collected between four and six feet below grade where the potential for
exposure is limited. No other chemicals exceeded the available screening
benchmarks. Overall, these results suggest that risks to soil invertebrates from
chemicals in soil at the site are minimal.

8.5 Drainage Network Soil and Water Risk Screening
This section evaluates potential risks to amphibians and benthic invertebrates that
may use the habitat provided by the on-site drainage network area.

8.5.1 Drainage Network Water

PCBs were not detected in any of the drainage water samples collected at the site.
To complete the screening assessment, a number equal to one half of the
quantitation limit for the sample analysis was used for comparison against the
screening criterion. In this case, 0.25 parts per billion (ppb) was used.
Considering that the number used is several orders of magnitude greater than the
0.00012 ppb screening criterion, all eight samples theoretically exceeded the
criterion (see Table 8-3). (Note that the PCB criterion in Table 8-3 applies to
wildlife, not aquatic life.) For the purposes of this assessment, the screening
benchmark for PCBs was exceeded and suggests that unmeasured PCB levels in
the drainage water from the on-site drainage network may be great enough to
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affect wildlife through the food chain. Possible risks to wildlife from PCBs in the
food chain are evaluated further in Section &.6.

Five metals (aluminum, iron, selenium, silver, and thallium) were identified as
COPCs in drainage water (see Table 8-3). Selenium, silver, and thallium were
undetected in all samples but could not be eliminated as COPCs in drainage water
because the quantitation limits achieved during sample analysis exceeded their
respective screening benchmarks by more than half. Any assessments made for
these three metals will be hypothetical in nature. Aluminum and iron were
detected in all drainage water samples at concentrations from 2 to 5 times greater
than their respective screening benchmarks.

8.5.2 Drainage Network Soils

Two soil benchmarks (low- and severe-level) for each chemical were used to
screen the drainage network soil data for effects on benthic invertebrates. The
two benchmarks define concentration ranges that are rarely, occasionally, and
frequently associated with adverse effects.

Total PCBs and 10 metals (antimony, cadmium, chromium, copper, iron, lead,
manganese, mercury, nickel, and zinc) exceeded their low-level effect benchmark,
but not their severe-level benchmark (see Table 8-4). For total PCBs and most
metals, the frequency of exceedance was low (three of nine samples or less),
suggesting that drainage network soil contamination by these substances is not
widespread. Cadmium exceeded its low-level benchmark in four of eight
drainage network soil samples.

Antimony was not detected in drainage network soils collected from the site. To
complete the screening assessment, a number equal to one half of the quantitation
limit for the sample analysis was used for comparison against the screening
criterion. In this case, 10 ppm was used. Considering that the number used is
five times greater than the 2 ppm screening criterion, all nine samples
theoretically exceeded the benchmark (see Table 8-4).

8.6 Wildlife Risk Screening

This section presents an evaluation of potential risks to wildlife at the Buoy 212
site. The evaluation was performed in accordance with state, federal, and other
available guidance for ecological risk assessment (e.g., NYSDEC 1994a; EPA
1997, 1998, 2005a; Sample et al. 1996). The wildlife risk evaluation consists of
three parts: (1) exposure assessment, (2) ecological effects assessment, and (3)
risk characterization. The exposure assessment (Section 8.6.1) estimates wildlife
exposure to site-related chemicals using measured concentrations of chemicals in
environmental media and exposure parameters for the chosen receptor species.
The ecological effects assessment (Section 8.6.2) summarizes the potential toxic
effects of site-related chemicals on wildlife by establishing a toxicity reference
value for each chemical for each receptor. The risk characterization (Section
8.6.3) combines the results of the exposure and ecological effects assessments to
provide an estimate of risk to wildlife at the site.
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8.6.1 Exposure Assessment

This section discusses potential wildlife exposures to organic chemicals and
metals at the site. Potential receptors and exposure pathways were generally
discussed in Sections 8.3.3 and 8.3.4 and identified in the ecological conceptual
site model (see Figure 8-3). This section describes specific wildlife exposure
scenarios that will be evaluated in the assessment, estimates levels of facility-
related chemicals in exposure media, and quantifies exposure.

8.6.1.1 Wildlife Exposure Scenarios and Pathways

Five wildlife species representing different functional groups were selected as
receptors for the assessment: (1) American robin (Turdus migratorius); (2) short-
tailed shrew (Blarina brevicauda); (3) red-tailed hawk (Buteo jamaicensis); (4)
red fox (Vulpes vulpes); and (5) raccoon (Procyon lotor). The robin and shrew
have relatively small home ranges and could derive a large portion of their food
and habitat requirements from the site. In addition, both the robin and shrew feed
extensively on soil invertebrates, such as earthworms, and thus are often highly
exposed to contaminants in soil. The red fox and red-tailed hawk are carnivores
and thus are highly susceptible to hydrophobic organic contaminants such as
PCBs that bioaccumulate in food chains. The raccoon is an omnivorous mammal
that often forages in aquatic habitats. Given its foraging behavior, the raccoon is
likely to use the on-site drainage network, where it may be exposed to site-related
chemicals in water, drainage network soils, and prey.

For these five wildlife receptors, this assessment evaluates exposure from
incidental ingestion of contaminated soil and consumption of contaminated prey.
Exposure through drinking was not quantitatively evaluated because consumption
of surface water accounts for only a small fraction of the total chemical exposure
for wildlife. This is due to the fact that chemicals typically occur in soil and biota
at much greater concentrations (ppm concentration range) than in surface water
(part per billion concentration range). An example exposure calculation is
provided in Appendix K as an illustration. Direct contact with contaminated soil
and water is considered a minor route of exposure for wildlife due to the
protection provided by fur and feathers, and was not quantitatively evaluated. A
summary of important life-history characteristics of the chosen receptor species is
provided below.

m  American Robin. The American robin (Turdus migratorius) is a common
resident of open areas, woodland edges, and early successional habitats (EPA
1993). The makeup of the diet varies seasonally, with invertebrates making
up the majority of food items during the spring and early summer. During this
time, robins feed on the ground, searching the soil and leaf litter for
invertebrates, such as earthworms. Robins establish small territories during
the breeding season, and potentially could reside entirely within the area
provided by the site. Northern populations typically winter in southern
locations.
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Short-Tailed Shrew. The short-tailed shrew (Blarina brevicauda) is a small,
carnivorous mammal that is common in many habitats, especially those with
abundant vegetative cover (EPA 1993). The shrew feeds primarily on
invertebrates, including insects, earthworms, slugs, and snails. Vertebrates
and plants typically make up a minor component of the diet. The species is
active year-round. Shrews have a relatively small home range (EPA 1993)
and potentially could reside entirely within the area provided by the Buoy 212
site.

Raccoon. The raccoon (Procyon lotor) is the most abundant and widespread
medium-sized omnivore in North America. Raccoons are found near virtually
every aquatic habitat (EPA 1993). They also are common in suburban
residential areas and cultivated and abandoned farmlands. Raccoons use
surface water for both drinking and foraging. The raccoon is an omnivore and
opportunistic feeder. They feed primarily on fleshy fruits, nuts, acorns, and
corn, but also eat grain, insects, frogs, crayfish, eggs, and virtually any animal
and vegetable matter. The proportion of the diet depends on location and
season, although plant material is usually a more important component of the
diet than animal material. Typically, it is only in the spring and early summer
that raccoons eat more animal than plant material. The size of a raccoon’s
home range depends on several factors, including its sex and age, habitat
quality, food sources, and season. Values from a few hectares to more than a
few thousand hectares have been reported, although home ranges of several
hundred hectares appear to be most common (EPA 1993). Raccoons may
forage in the on-site ditch/stream and wetland area. However, given their
limited size, it seems unlikely that these habitats could provide a large part of
the food or other needs of this receptor.

Red Fox. Red foxes (Vulpes vulpes) use a wide variety of habitats, but prefer
areas with a diverse mix of habitats (EPA 1993). The fox is an opportunistic
feeder, but small mammals generally make up a large proportion of the diet;
other food items include birds, fruit, and carrion. The fox is active year-
round. Home-range size varies from 100 to over 1,000 hectares, so the site
(2.9 acres or 1.2 ha) would represent only a small proportion of total feeding
area for this species (EPA 1993).

Red-tailed Hawk. The red-tailed hawk (Buteo jamaicensis) is the most
common hawk species in the United States (EPA 1993). Red-tails are found
in a wide variety of habitats, including woodlands, wetlands, pastures,
prairies, and deserts. They appear to prefer a mixed landscape containing old
fields, wetlands, and pastures for foraging interspersed with groves of
woodlands, bluffs, and streamside trees for perching and nesting. Red-tails
hunt primarily from an elevated perch, often near woodland edges. Small
mammals, including mice, shrews, voles, rabbits, and squirrels are important
prey, particularly in the winter. Red-tails also eat other prey, depending on
availability, including birds, lizards, snakes, and large insects. Red-tails are
territorial throughout the year, including winter. The more northerly red-
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tailed hawk populations are migratory while the more southerly are not.

Home range size can vary from a few hundred hectares to over 1,500 hectares,
depending on the habitat; therefore, the site (1.2 ha) would represent only a
small proportion of total feeding area for this species.

Finally, herbivorous wildlife species were not directly evaluated in this
assessment because they are considered to be at lower risk than the chosen
receptors species. Generally, concentrations of bioaccumulative contaminants are
lower in plants and the animals feeding on them than in higher trophic-level
organisms. Therefore, use of the receptors identified above is considered to be
protective of herbivorous wildlife found at the site.

8.6.1.2 Wildlife Exposure Calculations

The total chemical exposure for wildlife receptors was calculated as the sum of
exposures from diet and from incidental soil ingestion. As noted above, chemical
exposure from surface-water consumption was not quantitatively evaluated
because it represents a minor component of total exposure (see Appendix K).
Dietary exposure is calculated by multiplying the chemical concentration in each
food item by its fraction of the total diet and summing the contribution from each
item. This sum is then multiplied by the receptor’s site use factor (SUF),
exposure duration (ED), and ingestion rate (IR), and divided by the receptor’s
body weight (BW), as shown in the following equation:

EEgiet = ([(C1 x F)) + (Cy x Fy) + ... (C x Fpy)] x SUF x ED x IR)/BW
where:

EEgit = Estimated exposure from diet (mg/kg-day);
C, =Chemical concentration in food item n (mg/kg dry weight);
F, =Fraction of diet represented by food item n;
SUF = Site use factor (unit-less);
ED = Exposure duration (unit-less), equal to fraction of year spent at site;
IR =Ingestion rate of receptor (kg/day dry weight); and
BW =Body weight of receptor (kg fresh weight).

The SUF indicates the portion of an animal’s home range represented by the site.
If the home range is larger than the site, the SUF equals the site area divided by
the home range area. If the site area is greater than or equal to the home range,
the SUF is equal to 1. ED is the percentage of the year spent in the site area by
the receptor species. Home-range size, IR, and BW for the robin, shrew, raccoon,
fox, and hawk were taken from EPA (1993), Sample and Suter (1994), and
Sample et al. (1996). The values are presented in Table 8-5. Critical exposure
assumptions are described in Section 8.6.1.3.

Wildlife exposure to chemicals through incidental ingestion of soil is estimated in
a manner similar to dietary exposure. Specifically, the soil chemical
concentration is multiplied by the soil IR and then multiplied by the SUF and ED
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and divided by BW. Soil ingestion estimates for the receptor species were taken
from Sample and Suter (1994), Sample et al. (1996), and Beyer et al. (1994). The
values are presented in Table 8-5.

The total exposure for a receptor is the sum of exposure from diet and soil
ingestion, as represented by the following equation:

EEtotal = EEdiet + EEsoil
where:

EEota1 = total exposure (mg/kg-day);
EEgiet =estimated exposure from diet (mg/kg-day);
EE,i = estimated exposure from soil ingestion (mg/kg-day).

8.6.1.3 Screening-Level Exposure Assumptions

Diet

The robin and shrew were conservatively assumed to prey entirely on
earthworms. Earthworms were chosen as a representative prey item for these
receptors because earthworms are abundant in eastern New York State, are
important in the diets of shrews and robins, and have been well studied compared
with other groups of soil invertebrates. The diet of the raccoon was
conservatively assumed to consist entirely of crayfish from the on-site drainage
network. Crayfish were chosen as a representative aquatic prey species for the
raccoon because they are abundant in NYS and are known to be readily eaten by
raccoons (EPA 1993). The diets of the hawk and fox were assumed to consist
entirely of small mammals. Table 8-5 summarizes the assumed diets.
Contaminant levels in earthworms, crayfish, and small mammals were estimated
as described in Section 8.6.1.4.

Site Use and Exposure Duration

To provide a conservative estimate of exposure to site-related chemicals, the SUF
and ED were assumed to be 1 for all receptors. That is, the site was assumed to
be a closed system and the shrew, robin, raccoon, fox, and hawk were assumed to
derive all of their food and habitat requirements from the site. These assumptions
are highly conservative and often are used in screening-level ecological risk
assessments to avoid overlooking chemicals that may be of concern for wildlife
(EPA 1997).

8.6.1.4 Exposure Point Concentrations

Soil

Maximum soil concentrations of total PCBs and metals were used as the EPCs to
estimate exposure for the robin, shrew, fox, and hawk. For this assessment, soil
samples collected between the surface and six feet below grade were considered.
The soil EPCs were used for three purposes: (1) to estimate exposure from
incidental soil ingestion; (2) to model chemical concentrations in earthworms, the
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assumed prey for the shrew and robin; and (3) to model chemical concentrations
in small mammals, the assumed prey of the fox and hawk. Soil EPCs are listed in
Table 8-6 and 8-7.

Earthworms

For PCBs, the expected concentration in earthworms was calculated from the soil
EPC using the log-linear regression equation developed by Sample et al. (1998a).
For metals, uptake factors and equations from the EPA (2005a) were used. In
most cases, these uptake factors and equations are from Sample et al. (1998a). An
uptake factor of 1.0 was assumed for antimony and thallium. Table 8-6 lists the
soil-to-earthworm uptake factors and earthworm EPCs used in this assessment.

Small Mammals

Except for mercury, metals concentrations in small mammals were calculated
from the soil EPC using soil-to-small mammal uptake factors and regression
equations from EPA (2005a), which were compiled from Sample et al. (1998b)
and Baes et al. (1984). A soil-to-small mammal uptake factor for mercury was
taken directly from Sample et al. (1998b). For PCBs, a bioaccumulation factor of
1.0 was assumed (i.e., the chemical concentration in small mammals was set equal
to the surface soil EPC). Small-mammal uptake factors and EPCs are listed in
Table 8-7.

Drainage network Soils

The maximum detected concentration was used to estimate wildlife exposure to
chemicals in drainage network soils. The drainage network soil EPCs were used
for two purposes: (1) to estimate exposure from incidental drainage network soil
ingestion for the raccoon and (2) to model chemical concentrations in crayfish,
the assumed prey of the raccoon. Drainage network soil EPCs are listed in Table
8-8.

Crayfish

For PCBs and metals, the expected concentration in crayfish was calculated from
the drainage network soil EPC using the drainage network soil-to-benthic
invertebrate bioaccumulation equations developed by Bechtel Jacobs (1998). For
metals not addressed by Bechtel Jacobs (1998), a bioaccumulation factor of 1.0
was assumed (i.e., the prey chemical concentration was set equal to the drainage
network soil EPC). Raccoon prey EPCs are listed in Table 8-8.

8.6.2 Ecological Effects Assessment

No observed adverse effect level (NOAEL) and lowest observed adverse effect
level (LOAEL) toxic reference values (TRVs) for the chemicals of interest were
taken from EPA (2005b to 2005j), Sample et al. (1996), or the scientific literature.
The TRVs used in this assessment are listed in Table 8-9.

8.6.3 Wildlife Risk Characterization
The potential risks posed by site-related chemicals were determined by
calculating a hazard quotient (HQ) for each contaminant for each endpoint
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species. The HQ was determined by dividing the total exposure (EE () by the
appropriate TRV, as shown in the following equation:

HQ = EEt/TRV

Hazard quotients for each receptor were calculated based on both the NOAEL and
LOAEL TRVs, and are abbreviated as HQ-NOAEL and HQ-LOAEL,
respectively. For a given receptor and chemical, a HQ-NOAEL greater than 1.0
indicates that the estimated exposure exceeds the highest dose at which no
adverse effect was observed. Such a result does not imply that the receptor is at
risk, especially if the HQ-NOAEL is only marginally above 1.0. A HQ-LOAEL
greater than 1.0 suggests that a chronic adverse affect if possible to an individual
receptor, assuming that the estimated exposure for that receptor is accurate.
Tables 8-10 through 8-14 present the estimated exposures from food and soil
ingestion, total exposure, and HQs for the robin, shrew, raccoon, fox, and hawk.

8.6.3.1 Invertivorous Wildlife

The American robin and the short-tailed shrew were evaluated as representative
invertivorous wildlife species. Both receptors may be at risk from total PCBs,
cadmium, and chromium (see Tables 8-10 and 8-11). Lead may also pose a risk
to the robin (see Table 8-10). Antimony, selenium, and thallium may pose some
hypothetical risk to the shrew (see Table 8-11)considering that none of these
elements were detected in any soil samples from the site and that their
quantitation limits, which were more than half the benchmark criterion, were used
to estimate exposure. Hence, the HQs for the shrew relative to antimony,
selenium, and thallium are highly uncertain and likely overestimated. Based on
the magnitude of the HQs, the primary risk driver for the robin and shrew are total
PCBs.

8.6.3.2 Carnivorous Wildlife

The red-tailed hawk and red fox were evaluated as representative carnivorous
wildlife species and may be at risk from exposure to PCBs (see Tables 8-12 and
8-13). Thallium may pose some hypothetical risk to the fox (see Table 8-13), but
considering that thallium was not detected in any soil samples from the site and
that its quantitation limit was used to estimate exposure, the risks from thallium
are highly uncertain and likely overestimated.

8.6.3.3 Semi-Aquatic Mammals

The raccoon was evaluated as a wildlife receptor with a potential to be exposed to
chemicals in drainage network soils in the on-site drainage network. This
receptor may be at risk from total PCBs, antimony, selenium, and thallium (see
Table 8-14).

The HQs for antimony and thallium are highly elevated (see Table 8-14), but
considering that neither of these elements were detected in any drainage network
soil samples from the site and that their quantitation limits, which were more than
half the benchmark criterion, were used to estimate exposure, the risks from
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antimony and thallium are highly uncertain and likely overestimated. The next
highest HQs for the raccoon were from total PCBs (see Table 8-14). Finally, the
NOAEL-based HQ for selenium only marginally exceeded 1 (see Table 8-14), but
again, considering that selenium was not detected in any drainage network soil
samples from the site and that its quantitation limit was used to estimate exposure,
the risks from selenium are highly uncertain and likely overestimated.

8.6.4 Effect of Explosive Duration (ED), Site Use Factor (SUF), and
Other Parameters on Wildlife Risk Estimates

To provide a more realistic evaluation of risks to wildlife, the SUF and ED were

changed as follows:

m For the American robin, the ED was changed from 1.0 to 0.5 to account for
the migratory behavior of this species.

m For the red-tailed hawk, the HQs were recalculated based on a more realistic
SUF of 0.006. This SUF is based on the area of the Buoy 212 site (1.2 ha)
divided by a conservative estimate of home range size (200 ha) for the red-
tailed hawk (see Section 8.6.1.1). In addition, an ED of 0.5 was assumed
based on the migratory behavior of this species.

m For the red fox, the HQs were recalculated based on a more realistic SUF of
0.012. This SUF is based on the area of the Buoy 212 site (1.2 ha) divided by
a conservative estimate of home range size (100 ha) for the fox (see Section
8.6.1.1).

m For the raccoon, the exposure estimates were recalculated based on a more
realistic SUF of 0.002. This SUF is based on the area of the Buoy 212 site
(1.2 ha) divided by the average home range size for this receptor (630 ha;
EPA 1993).

Table 8-15 illustrates the effect of these changes on the HQs for these receptors
(only chemicals with HQs greater than 1 in Tables 8-10 to 8-14 are included in
Table 8-15). No chemicals are predicted to pose a risk to the hawk, fox, or
raccoon when receptor-specific estimates of the SUF and ED are used. For the
robin, total PCBs, cadmium, chromium, and lead are retained as COPCs, but the
HQs are reduced by a factor of 2. For the shrew, there is no justification for using
an ED or SUF less than 1.0; hence, the HQs for this receptor are unchanged.

The recalculated HQs in Table 8-15 are referred to as “moderately conservative”
because they still are based on maximum chemical concentrations in soil from the
site. The HQs would be further reduced if the average (or 95% upper confidence
limit on the average) chemical concentrations in soil were used to estimate
exposure. If this were done, it seems likely that the only risks that would remain
would be for the robin and shrew from total PCBs.
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8.7 Summary of Chemicals of Potential Concern

Table 8-16 provides a summary of COPCs for the ecological receptor groups
evaluated in this assessment. The shaded cells in Table 8-16 indicate the primary
COPCs and receptor groups at risk; these are:

m  Total PCBs in soil based on risks to song birds and small mammals feeding
extensively on soil invertebrates (e.g., American robin, short-tailed shrew);
and

m  Aluminum and iron in drainage water from the drainage network based on
exceedances of NYSDEC Class D surface water standards for these elements
in nearly all water samples from these habitats. The immature life stages of
amphibians may be impacted by these substances.

The other chemicals designated as COPCs in Table 8-16 are considered of minor
importance because they exceeded screening benchmarks in only one or a few
samples, were not detected in most samples, or, for wildlife, were found not to
pose a risk when more realistic exposure assumptions were considered.

8.8 Uncertainty Evaluation
Significant sources of uncertainty in this ecological risk assessment include the
following:

m Bioavailability. The bioavailability of chemicals in environmental media at
the Buoy 212 site is poorly understood. To be conservative, it was assumed
that 100% of the chemicals in soil and drainage water were bioavailable to all
ecological receptors. If bioavailability is less than 100%, which seems likely,
the potential risks to all categories of ecological receptors would be
correspondingly lower.

m Reliability of Soil Benchmarks. Many of the available soil screening
benchmarks for plants and soil fauna were developed from laboratory studies
in which chemical solutions were added to clean soil to arrive at a range of
test concentrations. In such studies, the added chemicals are highly
bioavailable. Comparing total chemical concentrations in soil to solution-
based benchmarks is conservative and likely to result in an overestimation of
risk. For aluminum, EPA (2003) has deemed that such a comparison is
inappropriate.

m Availability of Soil Benchmarks. As indicated in Tables 8-1 to 8-4,
screening benchmarks are not available for all chemicals in soil. For example,
soil screening benchmarks for plants and soil fauna are not available for total
PCBs. Hence, potential risks to certain receptor groups from certain
chemicals could not be evaluated.

m Dissolved Metals in Drainage Water. These data are lacking for the site.
Most of NYSDEC’s water quality standards for metals are based on dissolved
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concentrations. Comparing total (unfiltered) sample concentrations to these
standards is a conservative screening approach and may have resulted in
aluminum and iron being inappropriately identified as COPCs in drainage
water.

m COPCs in Wildlife Prey. Food-chain transfer of chemicals at the site is
poorly understood. The potential risks to wildlife at the site are largely driven
by estimated concentrations of chemicals in wildlife prey. For this
assessment, prey concentrations were estimated from measured soil
concentrations using uptake factors from the literature. Or, if a literature-
based uptake factor was not available, it was assumed that the prey
concentration was the same as the soil concentration. The uncertainty
associated with this approach often is high because a number of site-specific
factors affect food-chain transfer of chemicals. In general, the uptake factors
used in this assessment are intended to provide a conservative estimate of
chemicals in wildlife prey and are likely to result in an overestimation of risk.

m Wildlife Diet. Uncertainty may result from the assumptions made about the
diets of the wildlife receptors evaluated in this assessment. For the shrew and
robin, the assumption of a diet consisting entirely of earthworms is
conservative. In addition to earthworms, shrews consume other invertebrates
(i.e., slugs, snails, centipedes, and various insects), fungi, plant materials, and
small mammals (EPA 1993). Similarly, robins also consume other
invertebrates (i.e., sowbugs, spiders, and various insects) and plant materials
(EPA 1993). These foods are less intimately associated with the soil matrix
than earthworms, and thus accumulate lesser amounts of soil contamination.
The diet assumed for the shrew and robin in this assessment likely
overestimates exposure and risks from chemicals in soil. The diet assumed
for the raccoon (100% crayfish from the on-site stream) also is highly
conservative. Raccoons typically consume a considerable amount of plant
material (see Section 8.6.1.1).

m Chemical Concentrations in Environmental Media: The detection limit-
based approach used to identify COPCs and develop hazard quotients in this
assessment for antimony, selenium, and thallium in all media samples; and for
silver in drainage water samples made the assessment of risks from these
elements highly uncertain. In many cases, these uncertainties suggested risks
to wildlife when used in food-chain modeling. Based on sampling data and
consideration of past site uses, the risks presented in this screening-level ERA
for these elements may be greatly overestimated.

8.9 Summary and Recommendations

The assessment endpoints for this ERA were stated in Section 8.3.5. For the
reasons given below, this assessment suggests that current levels of environmental
contamination at the site do not pose an elevated risk to communities of terrestrial
plants and soil invertebrates, but may pose a risk to some wildlife species,
amphibians, and benthic invertebrates.
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8.9.1 Plant Communities

Chemicals detected in soil did not exceed the available phytotoxicity screening
benchmarks. Considering this, soils at the site do not pose a risk to terrestrial
plant communities.

8.9.2 Soil Fauna Community

The mercury screening benchmark was marginally exceeded at four sampling
locations on site; however, three of the exeedances occurred in samples collected
between four and six feet below grade, where the potential for exposure is limited.
No other chemicals exceeded the available screening benchmarks. Overall, these
results suggest that risks to soil invertebrates from chemicals in soil at the site are
minimal.

8.9.3 Bird and Mammal Populations

Based on food-chain modeling results, total PCBs in soil are likely to pose a risk
to song birds, such as the American robin, and small mammals, such as the short-
tailed shrew, that feed extensively on soil invertebrates. Risks to carnivorous
birds and mammals and other wildlife species with large home ranges appear to
be minimal.

8.9.4 Amphibian Populations

Immature stages of amphibians in the area where precipitation intermittently
drains along the eastern margin and collects intermittently in the southeastern part
of the Buoy 212 property may be at risk from aluminum and iron based on
comparison with surface water standards for these substances in the drainage
water samples collected from at the site.

8.9.5 Benthic Invertebrate Community

Benthic organisms in the intermittent drainage network along the eastern site
margin and on the floodplain shelf adjacent to the Hudson River may be affected
by several substances (total PCBs, cadmium, chromium, copper, iron, lead,
manganese, mercury, nickel, and vanadium) that were reported above established
benchmarks for benthic-life protection in the drainage network soil samples
collected from these areas. However, considering that only low-level effect
benchmarks were exceeded in a few samples, the likelihood of a community-level
impact probably is low.

8.9.6 Recommendations for Future Work

m A detailed study of earthworms collected from the Buoy 212 parcel that
involves chemical analysis for total PCBs should be considered to establish a
site-specific measurement for the amount of PCB uptake in earthworms as
prey of invertivorous wildlife and reduce uncertainty in the risk estimates for
the robin and shrew.
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m Additional ecological evaluation should be considered for the Buoy 212 site
that involves the collection of drainage water and soil from the area where
precipitation intermittently flows along the eastern margin and collects
intermittently in the southeastern part of the Buoy 212 property for use in
short-term, chronic toxicity tests to assess whether or not chemicals that
exceed benchmarks in the water and soil from these areas result in observable
toxicity.
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Table 8-1 Phytotoxicity Screening Results, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Frequency of

Minimum Maxiumum Soil Exceedances
Detected Detected Number of  Frequency of Phytotoxicity Phytotoxicity
Analyte Value Value Samplesl Detection Benchmark?  Benchmark

PCBs (ug/kg)
Total PCBs 66 [ 26,000 68 [ 3565 | NA NA
Metals (mg/kg)
Antimony ND ND 3 0/3 NA NA
Arsenic ND ND 2 0/3 18 0/3
Barium 34.1 46.5 2 3/3 NA NA
Beryllium ND ND 2 0/3 NA NA
Cadmium 0.33 17.6 11 11/11 32 0/11
Chromium 7.8 456 11 11/11 NA NA
Cobalt 3.7 5 3 3/3 13 0/3
Copper 6 6.7 3 3/3 60 0/3
Lead 4.6 53.7 11 11/11 120 0/11
Manganese 100 233 3 3/3 1500 0/3
Mercury 0.04 0.215 11 10/11 0.3 0/10
Nickel 6.4 7.4 3 3/3 100 0/3
Selenium ND ND 3 0/3 1 3/3
Silver ND ND 3 0/3 2 0/3
Thallium ND ND 3 0/3 1 3/3
Vanadium 12.8 19.6 3 3/3 50 0/3
Zinc 28.3 40.2 3 3/3 50 0/3
Note:

1. Collected between 0 and 6 feet below ground surface (BGS).
2. USEPA (2005c, d, f, g, h, and i, respectively) for arsenic, barium, cadmium, chromium, cobalt, and lead. Appendix 2 of Alloway (1990) for copper, manganese,
mercury, nickel, and vanadium. Efroymson et al. (1997a) for selenium, silver, thallium, and zinc.

Key:
NA = Not Applicable.
ND = Not detected.
mg/kg = Milligrams per kilogram.
ng/kg = Micrograms per kilogram.
PCBs = Polychlorinated biphenyl.
gray shading = Exceeds benchmark.
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Table 8-2 Soil Fauna Screening Results, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Frequency of

Minimum Maxiumum Soil Exceedances
Detected Detected Number of  Frequency of Invertebrate |nvertebrate
Analyte Value Value Samples® Detection Benchmark?  Benchmark

PCBs (ug/kg)
Total PCBs 66 [ 26,000 68 [ 3565 | NA NA
Metals (mg/kg)
Antimony ND ND 3 0/3 78 0/3
Arsenic ND ND 2 0/3 NA NA
Barium 34.1 46.5 2 3/3 330 0/3
Beryllium ND ND 2 0/3 40 0/3
Cadmium 0.33 17.6 11 11/11 140 0/11
Chromium 7.8 456 11 11/11 NA NA
Cobalt 3.7 5 3 3/3 NA NA
Copper 6 6.7 3 3/3 50 0/3
Lead 4.6 53.7 11 11/11 1700 0/11
Manganese 100 233 3 3/3 NA NA
Mercury 0.04 0.215 11 10/11 0.1 4/10
Nickel 6.4 7.4 3 3/3 200 0/3
Selenium ND ND 3 0/3 70 0/3
Silver ND ND 3 0/3 NA NA
Thallium ND ND 3 0/3 NA NA
Vanadium 12.8 19.6 3 3/3 NA NA
Zinc 28.3 40.2 3 3/3 200 0/3
Note:

1. Collected between 0 and 6 feet below ground surface (BGS).
2. USEPA (2005 b, ¢, d, e, f, g, h, 1, and j, respectively) for antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, lead, and vanadium. Efroymson et al.
(1997b) for copper, mercury, nickel, selenium, and zinc for earthworms.

Key:
NA = Not available or not applicable.
ND = Not detected.
mg/kg = Milligrams per kilogram.
ng/kg = Micrograms per kilogram.
PCB = Polychlorinated biphenyl.
gray shading = Exceeds benchmark.
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Table 8-3 Surface Water Screening Results for the On-site Ditch/Stream,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Chronic - Frequency of
Minimum Maxiumum Surface Water Exceedance
Detected Detected Number of Frequency of Screening Surface Water
Analyte Value Value Samples Detection Benchmark Benchmark
PCB (ug/L)
Total PCBs | ND | ND | 8 | 0/8 | 0.00012] 8/8
Metals (ug/L, total)
Aluminum 231 1,310 9 9/9 100 9/9
Antimony ND ND 9 0/9 NA NA
Arsenic ND ND 9 0/9 150 0/9
Barium 14.1 43.8 9 9/9 NA NA
Beryllium ND ND 9 0/9 1100 0/9
Cadmium* 2.6 2.6 9 1/9 3.2 0/9
Calcium 20,500 62,100 9 9/9 NA NA
Chromium* ND ND 9 0/9 117 0/9
Cobalt ND ND 9 0/9 5 0/9
Copper* ND ND 9 0/9 14.4 0/9
Iron 293 1,200 9 9/9 300 8/9
Lead* ND ND 9 0/9 6.9 0/9
Magnesium 8,000 23,700 9 9/9 NA NA
Manganese 28.4 68 9 9/9 NA NA
Mercury ND ND 9 0/9 0.77 0/9
Nickel* ND ND 9 0/9 83 0/9
Selenium ND ND 9 0/9 4.6 9/9
Silver ND ND 9 0/9 0.1 9/9
Thallium ND ND 9 0/9 8 9/9
Vanadium ND ND 9 0/9 14 0/9
Zinc* 22.7 42.7 9 2/9 123 0/9
Notes:

1. Screening values for surface water were taken from NYSDEC (1998).

2. Metals criteria apply to the dissolved form for arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, and zinc; to the acid soluble form for beryllium, cobalt,
thalllium and vanadium; and to the ionic form for silver. The total PCB criterion applies to wildlife, not aquatic life. NYSDEC does not have a PCB criterion for aquatic-life
effects.

Key:
NA = Not available or not applicable.
ND = Not detected.
PCB = Polychlorinated biphenyl.
mg/L = Milligrams per liter.
ng/L = Micrograms per liter.
* = Benchmark based on site-specific average hardness of 174 mg/L of CaCOs.
gray shading = Screening value exceeded.
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Table 8-4

Sediment Screening Results for the On-site Ditch/Stream, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Sediment Sediment Frequency of Frequency of
Minimum Maxiumum Benchmark Benchmark  Exceedance Exceedance
Detected Detected Number of Frequency of Low Level Severe Level Low Level Severe Level
Analyte Value Value Samples Detection Effects Effects Benchmark Benchmark
PCB (ng/kg)
Total PCBs | 2920 | 8300 8 2/8 193] 27,608 2/8] 0/8
Metals (mg/kg)
Antimony ND ND 9 0/9 2 25 9/9 0/9
Arsenic 2.8 3.8 9 2/9 6 33 0/2 0/2
Barium 15.2 140 9 9/9 NA NA NA NA
Beryllium ND ND 9 0/9 NA NA NA NA
Cadmium 0.35 1.6 9 9/9 0.6 9 4/9 0/9
Chromium 3.9 71.6 9 9/9 26 110 2/9 0/9
Cobalt 2.2 11.4 9 9/9 NA NA NA NA
Copper 6.2 27.9 9 9/9 16 110 3/9 0/9
Iron 9,960 27,500 9 9/9 20,000 40,000 1/9 0/9
Lead 5.1 110 9 9/9 31 110 3/9 0/9
Manganese 95.5 538 9 9/9 460 1100 2/9 0/9
Mercury 0.049 0.249 9 6/9 0.15 1.3 3/6 0/6
Nickel 4.5 29.6 9 9/9 16 50 1/9 0/9
Selenium ND ND 9 0/9 NA NA NA NA
Silver ND ND 9 0/9 1 2.2 0/9 0/9
Thallium ND ND 9 0/9 NA NA NA NA
Vanadium 7.4 31 9 9/9 NA NA NA NA
Zinc 44 243 9 9/9 120 270 2/9 0/9
Note:

1. Sediment screening values taken from NYSDEC (1999). Benchmarks for total PCB's were adjusted to 1% total organic carbon (TOC).

Key:
NA =
ND =
PCB =
mg/kg =
ng/kg =
gray shading =

Not available or not applicable.
Not detected.

Polychlorinated biphenyl.
Milligrams per kilogram.
Micrograms per kilogram.
Benchmark exceeded.
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Table 8-5

Species
Terrestrial Invertivores

Dietary Composition

Earthworms

Small
WETQINES

Soil Ingestion
(kg/d) dry

Home Range
(ha)

Exposure Parameters for Wildlife Species, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Fraction Soil
in Dry Diet

Food Ingestion
Rate (kg/d) wet

Percent
Water in
Diet

Food Ingestion
Rate (kg/d) dry

Body
Weight
(CORVED)

American Robin® 100% 0.00019 0.42 0.104 0.093 80% 0.0186 0.077
Short Tailed Shrew” 100% 0.00023 0.39 0.13 0.009 80% 0.0018 0.015
Terrestrial Carnivores

Red-tailed Hawk® 100% 0.00033 233 0.01 0.109 70% 0.033 1.126
Red Fox* 100% 0.0038 1038 0.028 0.45 70% 0.135 4.5
Semi-aquatic Omnivore Crayfish

Raccoon’ 100% 0.027 630 0.094 1.1 75% 0.283 5.3
Notes:

a - Home range size, food ingestion (wet), and body mass taken without modification from Sample and Suter (1994). Soil ingestion of 10.4% (dry mass) assumed based on data from Beyer et al. (1994) for American woodcock.
b - Home-range size, food ingestion (wet), and body mass taken without modification from Sample and Sutter (1994). Soil ingestion of 13% (dry mass) based on data from Talmage and Walton (1993) as cited in Sample and Suter

(1994) .

¢ - Home-range size, food ingestion (wet), and body mass taken without modification from Sample and Sutter (1994). Soil ingestion of 1% (dry mass) assumed.
d - Food ingestion (wet) and body mass taken without modification from Sample and Sutter (1994). Soil ingestion of 2.8% (dry mass) based on Beyer et al. (1994). Home range size is average of six values reported in USEPA (1993).
¢ - Home range and body weigh from (USEPA 1993). Food ingestion (dry) calculated from allometric equations presented in Sample et al. (1996). Soil ingestion of 9.4% (dry mass) based on Beyer et al. (1994).

Key:

ha= Hectacre.
kg/d = Kilograms per day.
kg = Kilograms.
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Table 8-6

Exposure Point Concentration Summary for American Robin and Short-tailed Shrew,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

8C-8

Minimum Maxiumum Exposure Point
Detected Detected Number of Frequency of Concentration BAF EPC
Analyte Value Value Samples Detection Soil Earthworm Earthworm

PCB ug/kg
Total PCBs 66 [ 26,000 | 68 [ 3565 | 26,000 see note 1| 345,250
Metals mg/kg
Antimony ND ND 3 0/3 9.5 1.00 9.50
Arsenic ND ND 2 0/3 1.25 see note 1 0.28
Barium 34.1 46.5 2 3/3 46.5 0.091 4.23
Beryllium ND ND 2 0/3 0.22 0.045 0.01
Cadmium 0.33 17.6 11 11/11 17.6 see note 1 80.96
Chromium 7.8 456 11 11/11 456 0.306 139.54
Cobalt 3.7 5 3 3/3 5 0.122 0.61
Copper 6 6.7 3 3/3 6.7 0.515 3.45
Lead 4.6 53.7 11 11/11 53.7 see note 1 20.02
Manganese 100 233 3 3/3 233 see note 1 18.33
Mercury 0.04 0.215 11 10/11 0.215 see note 1 0.42
Nickel 6.4 7.4 3 3/3 7.4 1.059 7.84
Selenium ND ND 3 0/3 2.55 see note 1 1.84
Silver ND ND 3 0/3 0.31 2.045 0.63
Thallium ND ND 3 0/3 3.8 1.00 3.80
Vanadium 12.8 19.6 3 3/3 19.6 0.042 0.82
Zinc 28.3 40.2 3 3/3 40.2 see note 1 287.3
Notes:

1. Soil-to-earthworm regression equation used to calculate earthworm EPC. See text for references used.

2. EPC for antimony, arsenic, beryllium, selenium, silver, and thallium set equal to one-half of the highest quantitation limit.

Key:

BAF = Bioaccumulation factor.

EPC = Exposure Point Concentration.

PCB = Polychlorinated biphenyl.
mg/kg = Milligrams per kilogram.
png/kg = Micrograms per kilogram.

ND = Non-detect.
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Table 8-7 Exposure Point Concentration Summary for Red-tailed Hawk and Red Fox,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Minimum Maxiumum Exposure Point
Detected Detected Number of Frequency of Concentration BAF Small EPC Small
Analyte Value Value SEINES Detection Soil Mammal \ETNIE

PCB pg/kg
Total PCBs | 66 | 26,000 | 68 | 3565 | 26,000/ 1.00| 26,000
Metals mg/kg
Antimony ND ND 3 0/3 9.5 see note 1 0.02
Arsenic ND ND 2 0/3 1.25 see note 1 0.010
Barium 34.1 46.5 2 3/3 46.5 0.0012 0.056
Beryllium ND ND 2 0/3 0.22 see note 1 0.01
Cadmium 0.33 17.6 11 11/11 17.6 see note 1 1.10
Chromium 7.8 456 11 11/11 456 see note 1 20.75
Cobalt 3.7 5 3 3/3 5 see note 1 0.094
Copper 6 6.7 3 3/3 6.7 see note 1 10.1
Lead 4.6 53.7 11 11/11 53.7 see note 1 6.28
Manganese 100 233 3 3/3 233 0.0205 4.7765
Mercury 0.04 0.215 11 10/11 0.215 0.0543 0.0117
Nickel 6.4 7.4 3 3/3 7.4 see note 1 1.99
Selenium ND ND 3 0/3 2.55 see note 1 0.94
Silver ND ND 3 0/3 0.31 0.004 0.0012
Thallium ND ND 3 0/3 3.8 0.1124 0.4271
Vanadium 12.8 19.6 3 3/3 19.6 0.0123 0.241
Zinc 28.3 40.2 3 3/3 40.2 see note 1 101.9
Notes:

1. Soil-to-small mammal regression equation used to calculate small-mammal EPC. See text for references used.
2. EPC for antimony, arsenic, beryllium, selenium, silver, and thallium set equal to one-half of the highest quantitation limit.

Key:
BAF = Bioaccumulation factor.
EPC = Exposure Point Concentration.
PCB = Polychlorinated biphenyl.
mg/kg = Milligrams per kilogram.
pg/kg = Micrograms per kilogram.
ND = Non-detect.
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Table 8-8 Exposure Point Concentration Summary for Raccoon, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Minimum Maxiumum Exposure Point
Detected Detected Number of Frequency of Concentration
Analyte Value Value SENTIES Detection Sediment BSAF Crayfish EPC Crayfish

PCB ug/kg
Total PCBs | 2920 | 8300 | 8 | 2/8 | 8300 4.67| 38,761
Metals mg/kg
Antimony ND ND 9 0/9 15.2 1 15
Arsenic 2.8 3.8 9 2/9 3.8 see note 1 1.4
Barium 15.2 140 9 9/9 140 1 140
Beryllium ND ND 9 0/9 0.44 1 0.44
Cadmium 0.35 1.6 9 9/9 1.6 see note 1 1.5
Chromium 3.9 71.6 9 9/9 71.6 see note 1 7.7
Cobalt 2.2 11.4 9 9/9 11.4 1 11.4
Copper 6.2 27.9 9 9/9 27.9 see note 1 31.0
Iron 9,960 27,500 9 9/9 27,500 1 27,500
Lead 5.1 110 9 9/9 110 see note 1 7.2
Manganese 95.5 538 9 9/9 538 1 538
Mercury 0.049 0.249 9 6/9 0.249 1.136 0.283
Nickel 4.5 29.6 9 9/9 29.6 0.486 14.4
Selenium ND ND 9 0/9 4.05 1 4.1
Silver ND ND 9 0/9 0.5 1 0.5
Thallium ND ND 9 0/9 6.10 1 6.10
Vanadium 7.4 31 9 9/9 31 1 31.0
Zinc 44 243 9 9/9 243 see note 1 198
Notes:

1. Crayfish EPC calculated from sediment-to-benthic invertebrate bioaccumulation equation from Bechtel Jacobs (1998). See text for further explanation.
2. EPCs for antimony, beryllium, selenium, silver and thallium set equal to one-half of greatest quantitation limit.

Key:
BSAF = Biota Sediment Accumulation factor.
EPC = Exposure Point Concentration.
NA = Not available or not applicable.
mg/kg = Milligrams per kilogram.
ng/kg = Micrograms per kilogram.
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Table 8-9

Toxicity Reference Values for Wildlife, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

NOAEL TRV LOAEL TRV
Analyte Wildlife Class (mg/kg/day)  Critical Effect ~ (mg/kg/day) Critical Effect Reference and Comments
PCBs ug/kg
Total PCBs Birds 0.18| Reproduction 1.8| Reproduction [Sample et al. (1996).
Mammals 0.14| Reproduction 0.69| Reproduction [Sample et al. (1996).
Metals mg/kg
Antimony Birds NA NA NA NA NA
Mammals 0.059| Reproduction 0.59| Reproduction [USEPA (2005b). Highest bounded NOAEL (0.059 mg/kg-d) for growth or
reproduction below lowest bounded LOAEL (0.59 mg/kg-d) for growth or
reproduction from 20 laboratory toxicity studies.

Arsenic Birds 2.24| Reproduction 3.55 Growth USEPA(2005¢c). Lowest NOAEL for growth, reproduction, or survival from nine
laboratory toxicity studies. Lowest LOAEL for growth, reproduction, or survival
greater than selected NOAEL.

Mammals 1.04 Growth 1.66 Growth USEPA (2005c¢). Highest bounded NOAEL for growth, reproduction, or survival
less than lowest bounded LOAEL for growth, reproduction, or survival from 62
laboratory toxicity studies.

Barium Birds 20.8 Survival 41.7 Survival Sample et al. 1996.

Mammals 51.8| Reproduction, 121| Growthand |USEPA (2005d). Geometric mean NOAEL for growth, reproduction, and survival
growth, and survival from 12 laboratory toxicity studies. Lowest bounded LOAEL for reproduction,
survival growth, or survival greater than geometric mean NOAEL.

Beryllium Birds NA NA NA NA NA

Mammals 0.532 Survival NA NA USEPA (2005¢). Lowest NOAEL for growth, reproduction, or survival from four
laboratory toxicity studies.

Cadmium Birds 1.47| Reproduction, 2.37| Reproduction [USEPA (2005f). Geometric mean NOAEL for growth, reproduction, and survival

growth, and from 49 laboratory toxicity studies. Lowest bounded LOAEL for growth,
survival reproduction, or survival greater than geometric mean NOAEL.
Mammals 0.77 Growth 1 Growth USEPA (2005f). Highest bounded NOAEL (0.77 mg/kg-d) for reproduction,
growth, or survival less than the lowest bounded LOAEL (1.0 mg/kg-d) from 141
laboratory toxicity studies.
Chromium Birds 2.66| Reproduction, 2.78 Survival USEPA (2005g). Geometric mean NOAEL for growth, reproduction, and survival
growth, and from 17 laboratory toxicity studies. Lowest bounded LOAEL for reproduction,
survival growth, or survival greater than geometric mean NOAEL.
Mammals 2.4| Reproduction NA NA USEPA (2005g). Geometric mean of NOAELS for reprodcution and growth from 14
and growth laboratory studies with trivalent chromium.

Cobalt Birds 7.61 Growth 7.8 Growth USEPA (2005h). Geometric mean NOAEL for growth from 10 laboratory toxicity
studies. Lowest bounded LOAEL for growth or reproduction greater than geometric
mean NOAEL.

Mammals 7.33| Reproduction 10.9| Reproduction [USEPA (2005h). Geometric mean NOAEL for reproduction and growth based on
and Growth 21 laboratory toxicity studies. Lowest bounded LOAEL for growth or reproduction
greater than geometric mean NOAEL.
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Table 8-9

Toxicity Reference Values for Wildlife, Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

NOAEL TRV LOAEL TRV
Analyte Wildlife Class (mg/kg/day)  Critical Effect ~ (mg/kg/day) Critical Effect Reference and Comments
Copper Birds 47 Growth 61.7 Growth Sample et al. (1996).
Mammals 11.7 Survival 15.14 Survival Sample et al. (1996).

Lead Birds 1.63| Reproduction 1.94| Reproduction [USEPA (2005i). Highest bounded NOAEL (1.63 mg/kg-d) for growth,
reproduction, or survival lower than the lowest bounded LOAEL (1.94 mg/kg-d) for
growth, reproduction, or survival based on 57 laboratory toxicity studies.

Mammals 4.7 Growth 5 Growth USEPA (2005i). Highest bounded NOAEL (4.7 mg/kg-d) for growth, reproduction,
or survival lower than the lowest bounded LOAEL (5 mg/kg-d) for growth,
reproduction, or survival based on 220 laboratory toxicity studies.

Manganese Birds 977 Growth NA NA Sample et al. (1996).

Mammals 88| Reproduction 284| Reproduction [Sample et al. (1996).

Mercury Birds 0.45| Reproduction 0.9| Reproduction [Sample et al. (1996).

Mammals 13.2| Reproduction NA NA Sample et al. (1996).
and survival

Nickel Birds 77.4| Growth and 107| Growthand |Sample et al. (1996).

survival survival

Mammals 40| Reproduction 80| Reproduction |Sample et al. (1996).
Selenium Birds 0.5| Reproduction 1| Reproduction |Sample et al. (1996).

Mammals 0.2| Reproduction 0.33] Reproduction |Sample et al. (1996).
Silver Birds NA NA NA NA NA

Mammals NA NA NA NA NA
Thallium Birds NA NA NA NA NA

Mammals 0.0074| Reproduction 0.074| Reproduction |Sample et al. (1996).

Vanadium Birds 0.344 Growth 0.413| Reproduction |USEPA (2005j). Highest bounded NOAEL (0.344 mg/kg-d) for growth,
reproduction, or survival less than lowest bounded LOAEL (0.413 mg/kg-d) for
reproduction, growth, or survival based on 94 laboratory toxicity studies.

Mammals 4.16| Reproduction 5.11 Growth USEPA (2005j). Highest bounded NOAEL (4.16 mg/kg-d) for growth or
and growth reproduction less than lowest bounded LOAEL (5.11 mg/kg-d) for growth,
reproduction, or survival based on 94 laboratory toxicity studies.

Zinc Birds 70| Reproduction 124| Reproduction |Jackson et al. (1986)

Mammals 160| Reproduction 320| Reproduction [Sample et al. (1996).

Key:

TRV = Toxicity reference value.
mg/kg/day = Milligrams per kilogram per day.

NA = No value available.

LOAEL = Lowest observed adverse effect level.
NOAEL = No observed adverse effect level.
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Table 8-10 American Robin Exposure Estimates and Hazard Quotients,

Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

American robin

EE-soil EE-diet EE-total NOAEL LOAEL
Analyte EPC soil (mg/kg/d) (mg/kg/d) (mg/kg/d) (mg/kg/d) (mg/kg/d) HQ-NOAEL HQ-LOAEL
PCBs (ug/kg)
Total PCBs 26,0000 0064 | 8340 | 8346 | 0.18] 1.8] 4637 | 4637
Metals (mg/kg)
Antimony 9.5 0.023 2.29 2.32 NA NA NA NA
Arsenic 1.25 0.003 0.07 0.07 2.24 3.55 0.032 0.020
Barium 46.5 0.115 1.02 1.14 20.8 41.7 0.055 0.027
Beryllium 0.22 0.001 0.002 0.00 NA NA NA NA
Cadmium 17.6 0.043 19.56 19.60 1.47 237 13.334 8.270
Chromium 456 1.125 33.71 34.83 2.66 2.78]  13.094 12.529
Cobalt 5 0.012 0.15 0.16 7.61 7.8 0.021 0.020
Copper 6.7 0.017 0.83 0.85 47 61.7 0.018 0.014
Lead 53.7 0.133 4.84 4.97 1.63 1.94 3.048 2.561
Manganese 233 0.575 4.43 5.00 977 NA 0.005 NA
Mercury 0.215 0.001 0.10 0.10 0.45 0.9 0.227 0.114
Nickel 7.4 0.018 1.89 1.91 77.4 107 0.025 0.018
Selenium 2.55 0.006 0.45 0.45 0.5 1 0.903 0.451
Silver 0.31 0.001 0.15 0.15 NA NA NA NA
Thallium 3.8 0.009 0.92 0.93 NA NA NA NA
Vanadium 19.6 0.048 0.20 0.25 0.344 0.413 0.719 0.599
Zinc 40.2 0.099 69.40 69.50 70 124 0.993 0.561
Key:
¥ EE-diet = Estimated chemical exposure from diet.

EE-soil =
EE-total =
EPC =

HQ =
LOAEL =
NOAEL =
mg/kg =
mg/kg/day =
pgkg =

NA =

Grey shading =

Estimated chemical exposure from incidental soil ingestion.

Total chemical exposure.

Exposure point concentration.
Hazard quotient.

Lowest observed adverse effect level.
No observed adverse effect level.
Milligrams per kilogram.

Milligrams per kilogram per day.
Micrograms per kilogram.

Not available.

HQ exceeds 1.0.
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Table 8-11  Short-Tailed Shrew Exposure Estimates and Hazard Quotients,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Short Tailed Shrew

EE-soil EE-diet EE-total NOAEL LOAEL

Analyte EPC soil (mg/kg/d) (mg/kg/d) (mg/kg/d) (mg/kg/d) (mg/kg/d) HQ-NOAEL HQ-LOAEL
PCB (ng/kg)
Total PCBs | 26,0000 0399 | 4143 | 4183 | 0.14| 069 299 | 61
Metals (mg/kg)
Antimony 9.5 0.146 1.14 1.29 0.059 0.59| 21.791 2.179
Arsenic 1.25 0.019 0.03 0.05 1.04 1.66 0.051 0.032
Barium 46.5 0.713 0.51 1.22 51.8 121 0.024 0.010
Beryllium 0.22 0.003 0.001 0.00 0.532 NA 0.009 NA
Cadmium 17.6 0.270 9.72 9.99 0.77 1 12.968 9.985
Chromium 456 6.992 16.74 23.74 2.4 NA 9.890 NA
Cobalt 5 0.077 0.073 0.15 7.33 10.9 0.020 0.014
Copper 6.7 0.103 0.41 0.52 11.7 15.14 0.044 0.034
Lead 53.7 0.823 2.40 3.23 4.7 5 0.686 0.645
Manganese 233 3.573 2.20 5.77 88 284 0.066 0.020
Mercury 0.215 0.003 0.051 0.05 13.2 NA 0.004 NA
Nickel 7.4 0.113 0.94 1.05 40 80 0.026 0.013
Selenium 2.55 0.039 0.221 0.26 0.2 0.33 1.301 0.789
Silver 0.31 0.005 0.076 0.08 NA NA NA NA
Thallium 3.8 0.058 0.456 0.51 0.0074 0.074 69.495 6.950
Vanadium 19.6 0.301 0.099 0.40 4.16 5.11 0.096 0.078
Zinc 40.2 0.616 34.48 35.09 160 320 0.219 0.110
Key:

EE-diet = Estimated chemical exposure from diet.
EE-soil = Estimated chemical exposure from incidental soil ingestion.
EE-total = Total chemical exposure.
EPC = Exposure point concentration.
HQ = Hazard quotient.
LOAEL = Lowest observed adverse effect level.
NOAEL = No observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg/day = Milligrams per kilogram per day.
png/kg = Micrograms per kilogram.
NA = Not available.
Grey shading = HQ exceeds 1.0.
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Table 8-12 Red-Tailed Hawk Exposure Estimates and Hazard Quotients,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Red-Tailed Hawk

EE-soil EE-diet EE-total NOAEL LOAEL
INENE EPC soil (mg/kg/d) (mg/kg/d) (mg/kg/d) (mg/kg/d) (mg/kg/d) HQ-NOAEL HQ-LOAEL
PCB (ug/kg)
Total PCBs | 26,000 00076 | 0762 | 07696 | 0.18] 18/ 43 | 04
Metals (mg/kg)
Antimony 9.5 0.0028 0.0005 0.0033 NA NA| NA NA
Arsenic 1.25]  0.0004 0.0003 0.0006 2.24 3.55]  0.000 0.000
Barium 46.5|  0.0136 0.0016 0.0153 20.8 417 0.001 0.000
Beryllium 0.22]  0.0001 0.0003 0.0003 NA NA| NA NA
Cadmium 17.6]  0.0052 0.0323 0.0375 1.47 237]  0.025 0.016
Chromium 456  0.1336 0.6083 0.7419 2.66 2.78]  0.279 0.267
Cobalt 5/ 0.0015 0.0028 0.0042 7.61 7.8 0.001 0.001
Copper 6.7  0.0020 0.2972 0.2992 47 61.7|  0.006 0.005
Lead 53.7]  0.0157 0.1841 0.1998 1.63 1.94|  0.123 0.103
Manganese 233  0.0683 0.1400 0.2083 977 NA|  0.000 NA
Mercury 0.215]  0.0001 0.0003 0.0004 0.45 0.9/  0.001 0.000
Nickel 74| 0.0022 0.0582 0.0604 77.4 107|  0.001 0.001
Selenium 2.55]  0.0007 0.0275 0.0283 0.5 1| 0.057 0.028
Silver 0.31]  0.0001 0.0000 0.0001 NA NA| NA NA
Thallium 3.8/ 0.0011 0.0125 0.0136 NA NA NA NA
Vanadium 19.6|  0.0057 0.0071 0.0128 0.344 0.413|  0.037 0.031
Zinc 402]  0.0118 2.9864 2.9982 70 124|  0.043 0.024
Key:

EE-diet = Estimated chemical exposure from diet.
EE-soil = Estimated chemical exposure from incidental soil ingestion.
EE-total = Total chemical exposure.
EPC = Exposure point concentration.
HQ = Hazard quotient.
LOAEL = Lowest observed adverse effect level.
NOAEL = No observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg/day = Milligrams per kilogram per day.
pg/kg = Micrograms per kilogram.
NA = Not available.
Grey shading = HQ exceeds 1.0.
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Table 8-13 Red Fox Exposure Estimates and Hazard Quotients,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Red Fox
EE-soil EE-diet EE-total NOAEL LOAEL
INENE EPC soil (mg/kg/d) (mg/kg/d) (mg/kg/d) (mg/kg/d) (mg/kg/d) HQ-NOAEL HQ-LOAEL
PCB (ug/kg)
Total PCBs | 26,000 0.0220 | 07800 | 0802 | 0.14| 069| 573 | 116
Metals (mg/kg)
Antimony 9.5 0.0080 0.0005 0.0085 0.059 0.59]  0.144 0.014
Arsenic 1.25|  0.0011 0.0003 0.0013 1.04 1.66|  0.001 0.001
Barium 46.5|  0.0393 0.0017 0.0409 51.8 121/ 0.001 0.000
Beryllium 0.22]  0.0002 0.0003 0.0005 0.532 NA|  0.001 NA
Cadmium 17.6]  0.0149 0.0331 0.0479 0.77 1|  0.062 0.048
Chromium 456  0.3851 0.6226 1.0077 2.4 NA| 0420 NA
Cobalt 5 0.0042 0.0028 0.0070 7.33 10.9]  0.001 0.001
Copper 6.7 0.0057 0.3043 0.3099 11.7 15.14|  0.026 0.020
Lead 53.7]  0.0453 0.1884 0.2338 4.7 5/ 0.050 0.047
Manganese 233|  0.1968 0.1433 0.3401 88 284|  0.004 0.001
Mercury 0.215]  0.0002 0.0004 0.0005 13.2 NA|  0.000 NA
Nickel 74| 0.0062 0.0596 0.0658 40 80|  0.002 0.001
Selenium 2.55]  0.0022 0.0282 0.0303 0.2 033  0.152 0.092
Silver 0.31]  0.0003 0.0000 0.0003 NA NA| NA NA
Thallium 3.8 0.0032 0.0128 0.0160 0.0074 0.074|  2.165 0.217
Vanadium 19.6| 0.0166 0.0072 0.0238 4.16 511 0.006 0.005
Zinc 40.2]  0.0339 3.0570 3.0909 160 320 0.019 0.010
Key:

EE-diet = Estimated chemical exposure from diet.
EE-soil = Estimated chemical exposure from incidental soil ingestion.
EE-total = Total chemical exposure.
EPC = Exposure point concentration.
HQ = Hazard quotient.
LOAEL = Lowest observed adverse effect level.
NOAEL = No observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg/day = Milligrams per kilogram per day.
pg/kg = Micrograms per kilogram.
NA = Not available.
Grey shading = HQ exceeds 1.0.
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Table 8-14 Raccoon Exposure Estimates and Hazard Quotients,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York

Racoon
EE-soil EE-diet EE-total NOAEL LOAEL
Analyte EPC soil (mg/kg/d) (mg/kg/d) (mg/kg/d) (mg/kg/d) (mg/kg/d) HQ-NOAEL HQ-LOAEL

PCB (ug/kg)

Total PCBs 8300/ 0042 | 207 | 211 | 0.14| 0.69] 1509 | 3.06
Metals (mg/kg)

Antimony 15.2 0.077 0.812 0.889 0.059 0.59 15.07 1.51
Arsenic 3.8 0.019 0.075 0.094 1.04 1.66 0.09 0.06
Barium 140 0.713 7 8 51.8 121 0.16 0.07
Beryllium 0.44 0.002 0.023 0.03 0.532 NA 0.05 NA
Cadmium 1.6 0.008 0.081 0.09 0.77 1 0.12 0.09
Chromium 71.6 0.365 0.411 0.78 2.4 NA 0.32 NA
Cobalt 11.4 0.058 0.609 0.67 7.33 10.9 0.09 0.06
Copper 27.9 0.142 1.653 1.80 11.7 15.14 0.15 0.12
Iron 27,500 140 1,468 1,608 NA NA NA NA
Lead 110 0.560 0.386 0.95 4.7 5 0.20 0.19
Manganese 538 3 29 31 88 284 0.36 0.11
Mercury 0.249 0.001 0.015 0.02 13.2 NA 0.00 NA
Nickel 29.6 0.151 0.768 0.92 40 80 0.02 0.01
Selenium 4.05 0.021 0.216 0.24 0.2 0.33 1.18 0.72
Silver 0.5 0.003 0.027 0.03 NA NA NA NA
Thallium 6.10 0.031 0.326 0.36 0.0074 0.074 48.22 4.82
Vanadium 31 0.158 1.655 1.81 4.16 5.11 0.44 0.35
Zinc 243 1.238 10.561 11.80 160 320 0.07 0.04

Note: Antimony and thallium were not detected in sediment. Sediment EPC for these metals equals one-half of the greatest quantitation limt.

Key:
EE-diet = Estimated chemical exposure from diet.
EE-soil = Estimated chemical exposure from incidental soil ingestion.
EE-total = Total chemical exposure.
EPC = Exposure point concentration.
HQ = Hazard quotient.
LOAEL = Lowest observed adverse effect level.
NOAEL = No observed adverse effect level.
mg/kg = Milligrams per kilogram.
mg/kg/day = Milligrams per kilogram per day.
ng/kg = Micrograms per kilogram.
NA = Not available.
Grey shading = HQ exceeds 1.0.
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8. Ecological Risk Assessment

Table 8-15 Effect of Site Use Factor and Exposure Duration on Hazard Quotients
for Wildlife, Buoy 212 Dredge Spoil Disposal Area, Fort Edward,

Chemical
American Robin
Total PCBs 464 46.4 1 0.5 232 23.2
Cadmium 13.3 8.3 1 0.5 6.7 4.2
Chromium 13.1 12.5 1 0.5 6.6 6.3
Lead 3.0 2.6 1 0.5 1.5 1.3
Short-Tailed Shrew
Total PCBs 299 61 1 1 299 61
Antimony 21.8 2.2 1 1 21.8 2.2
Cadmium 13.0 10.0 1 1 13.0 10.0
Chromium 9.9 NA 1 1 9.9 NA
Selenium 1.3 0.79 1 1 1.3 0.79
Thallium 69.5 6.9 1 1 69.5 6.9
Red-tailed Hawk
Total PCBs | 4.3 | 0.4 | 0006 | 05 | 0013 | 0.001
Red Fox
Total PCBs 5.7 1.2 0.012 1 0.068 0.014
Thallium 2.2 0.22 0.012 1 0.026 0.003
Raccoon
Total PCBs 15.1 3.1 0.002 1 0.03 0.006
Antimony 15.1 1.5 0.002 1 0.03 0.003
Selenium 1.2 0.72 0.002 1 0.002 0.001
Thallium 48.2 4.8 0.002 1 0.096 0.0096
Notes:

A Robin, shrew, hawk, fox, and raccoon HQs from Tables 8-10 to 8-14, respectively. Both SUF and ED = 1.0.

B HQs for moderately conservative case determined by multiplying HQs from highly conservative case by receptor-specific SUF
and ED. See Section 8.6.4 for method for estimating SUF and ED.

Key:

ED = Exposure duration (i.e., fraction of year spent at the site).

HQ = Hazard quotient.
LOAEL = Lowest observed adverse effect level.
NOAEL = No observed adverse effect level.

PCBs = Polychlorinated biphenyl.
SUF = Site use factor (i.e., fraction of receptor’s home range represented by the site).
Gray Shading = HQ exceeds 1.0.
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Table 8-16 Summary of Chemicals Exceeding Screening Benchmarks or Toxicity Reference Values,
Buoy 212 Dredge Spoil Disposal Area, Fort Edward, New York
Environmental Medium and Receptor Group

Soi Water

wildlife® wildlife®
Analyte Plants® Soil Fauna® NOAEL LOAEL Benthic Life® NOAEL LOAEL Amphibians®
PCBs ug/kg

Total PCBs X X X X
Metals mg/kg

Aluminum X
Antimony X X X
Arsenic
Barium
Cadmium X X
Chromium X X
Cobalt
Copper
Iron
Lead X X
Manganese
Mercury X
Nickel
Selenium X X
Silver
Thallium X X X
Vanadium
Zinc X

Notes:

A - Based on comparing soil chemical concentrations to phytotoxicity benchmarks (see Table 8-1)

B - Based on comparing soil chemical concentrations to earthworm screening benchmarks (see Table 8-2)
C - Based on modeled exposure estimates for the robin, shrew, fox, and hawk (see Tables 8-10 and 8-13)

D - Based on comparing chemical concentrations in sediment to sediment benchmarks (see Table 8-4)

E - Based on modeled exposure estimates for the raccoon (see Table 8-14)

F - Based on comparing chemical concentrations in water to chronic surface water standards (see Table 8-3)

> [

P R 4

| | <

Key:
LOAEL = Lowest observed adverse effect level.
ng/kg = Micrograms per kilogram.
mg/kg = Milligrams per kilogram.
NOAEL = No observed adverse effect level.
Shading = Primary COPC based on considerations described in text.
TRV = Toxicity reference value.
X = Benchmark or TRV exceeded.

02:002699_1D07_02-B2009 . . .
SLERA Tables (except 8-15) Buoy 212 (+CM) xls-Table 8-16 COPC Summary-2/28/2011 Source: Ecology and Environment Engineering, P.C., 2007



© Ecology and Environment Engineering P.C. GIS Department Project #002699.1D07.02
\\BUFSDL4\GIS\Buffalo\NYSDEC RIFS\Maps\MXD\Buo oy212 CoverTypes revised Aug8 2007.mxd 8/8/2007

= =P Ditch/Stream

|:| Mowed Lawn

Successional Northern
Hardwoods

y/‘ Wetland Area

D Approximate Site Boundary

Figure 8-1
Site Ecological Covertypes and
Note: Ecological covertype boundaries are

based on site reconnaissance conducted Dra!na_ge Pathways
by EEEPC personnel in December 2005. Buoy 212 Dredge Spoil Disposal Area

Saratoga 4 o Een‘n' 0 Fort Edward, New York

1
H

ey

n
*Rensselaer!




© Ecology and Environment Engineering, P.C. GIS Department

Project #002699./1D07.02

\\BUFSDL4\GIS\Buffalo\NYSDEC RIFS\Maps\MXD\Buoy 212\Report Flgrues Dec2006\Buoy212_ Wetlands mxd 1/2/2007

i PEM 1C e
\PUBHh PFO1E{J||R
PEM1B/, PEM1C'}_‘A;’

PSS1/EM1 E\PEM1;SS1 E\
i \.M,

a0 eiee

=3PSSI/EOTE | i

QPFO1Cr.\_J

“PSS1/FO1E
)

AN

\
PEM1/SS1 Bdr—‘ i\

PUBE/

. oy
T??LE\Q\J

Fi

Fa \« e O ] \ PSS1/F01E
- )
| F&ﬂ% // Pss1/ny:_/< | o

§ e ///, -

iy f/ £
b / RF§1EI 1\

—

fi 5 -

JL o
. PEM1/SSIE
- -

-

Source: U.S. Fish & Wildlife Service,

National Wetlands Inventory; Glen Falls Quad. \

p

! ¢TI PEM1ESET
S

; ~
{ N
Warren \ Rutland Key:
\L.\/,/V'F‘ashlngton D_ Approximate Site Boundary w E
[__] National Wetland Inventory (NWI) Wetlands

| Saratoga s i S
t ¢ Bennington
i Al 0 1,000 2,000
Y‘\_‘ ey [ —=——
Schenectady {Rensselaer! Feet

Figure 8-2

NWI Wetlands in the
Vicinity of the Buoy 212
Dredge Spoil Disposal Area
Fort Edward, New York



02: 002699 1D07 _02-B2009\Fig8-3.cdr 11/18/09-GRA

Secondary

Exposure Media

Primary Primary Transport
Sources Exposure Media Mechanisms
Dredge Spoils — Surface and
Subsurface
Soil

Groundwater

Seepage and

Soil Erosion

Surface Water

Sediment

Key : + = Complete Pathway
— = Incomplete/Insignificant Pathway

v

— Ditch/Wetland —
—> Ditch/Wetland —»

|—> Bioaccumulation —» Biota b

Exposure
Routes Potential Ecological Receptors
) Birds Amphibians and
Plants Invertseotl)lrates Mammals Benthic
and Reptiles Invertebrates
Direct Contact + - - -
Incidental Ingestion - - + -—
Direct Contact + - - +
Ingestion — - -_ +
Direct Contact + - - +
Incidental Ingestion - -_ + -
Ingestion - + + +

(Food Chain)

SOURCE: Ecology and Environment Engineering, PC, 2006

Figure 8-3

Fort Edward, New York

Preliminary Ecological Conceptual Site Model, Buoy 212 Dredge Spoil Disposal Area,




Summary and Conclusions

9.1 Project Summary

Summary of Site Investigation

The tasks associated with the Buoy 212 RI activities included site reconnaissance
and a records search; a surface soil sampling program; a subsurface soil sampling
program; exploration borehole and well drilling programs with concurrent
subsurface soil sampling elements; groundwater monitoring well installation and
groundwater sampling programs; a drainage network soil and water sampling
program; surveying and mapping programs; completion of a human health risk
evaluation and a screening-level ecological risk assessment; and report
preparation. The investigation began in April 2005 and extended to July 2008.
Quarterly groundwater sampling was performed in March, June, October, and
December 2006.

EEEPC completed the elements of the remedial investigation at the Buoy 212
project site under State Superfund Contract Work Assignment D004435-07 with
the NYSDEC DER. Analytical services were provided by Severn Trent
Laboratories in Amherst, New York, and data validation was conducted by
EEEPC. Drilling and excavation services were provided by GeoLogic NY, Inc.
of Cortland, New York and Aztech Technologies of Balston Spa, New York in
2006 and 2008, respectively. Joseph C. Lu Engineers of Penfield, New York,
provided surveying services during investigation activities performed in 2006.
Popli Consulting Engineers and Surveyors of Penfield, New York provided
surveying services during the supplemental investigation work.

9.2 Nature and Extent of Contamination
The following is a summary of the investigations conducted and the contaminants
of concern detected at the site:

9.2.1 Drainage Network Soil and Water Sampling

There are no sustained surface water bodies on this site. One area where
precipitation intermittently drains along the eastern margin and collects
intermittently in the southeastern part of the Buoy 212 property was identified and
sampled once. Water that collects in this area has the potential to drain from the
east side of the closed and covered former dredge spoil disposal structure to the
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west side through a steel culvert when the water level is high enough to spill
through. Once on the west side of the dredge spoil disposal structure, the water
drains across a narrow floodplain shelf to the adjacent Hudson River. At the time
of sampling, water was flowing through the pass-through culvert and samples
were collected along the water path on the west side of the disposal structure.
Soil samples were also collected along the water path at the locations where the
drainage water samples were collected for analysis.

Eight drainage network soil samples and eight drainage water samples were
collected at this site. Drainage network soil and water sample sets were collected
at three locations in the drainage way along the eastern margin, at three locations
in the area runoff collects intermittently in the southeastern part of the Buoy 212
property, and at two locations along the drainage network on the west side of the
disposal structure and on the floodplain shelf adjacent to the Hudson River. The
following summarizes the results:

m  Two of the eight drainage network samples contained PCBs at concentrations
of 2.9 ppm and 8.3 ppm.; These results are at concentrations greater than the
NYSDEC Part 375-6.8 SCO established for the unrestricted use of the site
(0.1 ppm) and for the SCO applicable to the restricted - commercial use of the
site (1.0 ppm). The sample with the higher PCB result was located in the
Hudson River floodplain along the southwestern margin of the closed and
covered dredge spoil disposal area. The other result was located along the
margin of the cover on the eastern side of the site in the vicinity of an area
where burrowing animals are thought to have brought dredge spoil materials
to the surface.

m Seventeen metals were detected in drainage network soil samples collected
from the site. Chromium, lead, mercury and zinc were present at
concentrations exceeding applicable NYSDEC SCOs and aluminum, calcium,
iron, magnesium, and potassium were found at concentrations exceeding
alternative screening criteria (New York State (95th percentile), Source-
Distant Data Set from NYS Brownfield Cleanup Program, Technical Support
Document, Appendix D, September 2006). In general, the highest
concentrations of metals were found at a sample location in the Hudson River
floodplain along the southwestern margin of the site. This location is also
where the drainage network soil sample with the highest PCB result was
collected.

m None of the eight drainage water samples that were collected contained PCBs.

m A total of 10 metals were detected in the drainage water samples collected in
the drainage network at the site. Of these, aluminum and iron were detected at
concentrations above the NYSDEC Class D surface water standards they were
compared to for assessment in nearly all of the eight samples, but the results
appear to represent natural conditions of the native soil rather than
contamination attributable to the disposal of dredge spoil materials at this site.
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9.2.2 Surface Soil Samples

Surface soil samples (covering the 0 to 2-inch soil depth interval) were collected
from 65 locations at this site to assess direct human exposures. Samples from the
surface at some of the exploration boreholes advanced at this site also contributed
to the overall surface soil assessment. Twenty-six samples were collected from
locations on the closed and covered dredge spoil disposal structure at this site and
39 samples were collected from locations beyond the margins of the disposal
structure, including 14 points in the Hudson River floodplain along the west side
of the site. All 65 samples were analyzed for PCBs; 10 samples were analyzed
for cadmium, chromium, lead, and mercury only; and two samples were analyzed
for the full suite of 23 TAL metals. The following summarizes the analytical
results:

m Results confirm PCBs at 42 surface soil sampling points with 21 samples
reporting concentrations above 0.1 ppm (the unrestricted use SCO) and 12
samples reporting concentrations above 1.0 ppm (the restricted use -
commercial - SCO applicable to this site). The highest PCB concentration in
surface soil was 9.9 ppm in sample PBH-01-01 collected from the Hudson
River floodplain along the southwestern margin of the closed and covered
dredge spoil disposal area. Nearly all of the other results found above the
applicable SCOs were either located along the margins of the cover over the
site or on top of the cover in the vicinity of areas where burrowing animals are
thought to have brought dredge spoil materials to the surface. PCBs in soil
are the risk drivers for human health and for wildlife.

m Results indicate that chromium and mercury (metals that may be attributable
to the contaminated dredge spoil materials at the site or, in some cases,
historical and reoccurring floodplain deposition of contaminated Hudson
River sediments) were found at levels exceeding their respective unrestricted
and commercial use SCO values in a few of the surface soil samples collected
at this site. Other metals including aluminum, calcium, cobalt, iron,
manganese, nickel, potassium, and sodium were found at levels exceeding
their applicable SCO in one of the two samples analyzed for the full suite of
23 Target Analyte List metals during this project. None of these metals are
significant risk drivers for either human health or for wildlife in light of their
low frequency.

9.2.3 Subsurface Soil

9.2.3.1 Subsurface Soil Sampling Results from Boreholes

One hundred and twenty-seven subsurface soil samples (deeper than the 0 to 2-
inch soil depth interval) were collected from 56 locations at this site and analyzed
for PCBs and metals. Subsurface soil samples were collected from the 13 cover
boreholes (any boring advanced through the obvious cover over the closed dredge
spoil disposal structure), the nine margin boreholes (any boring advanced in areas
along the supposed margins of the cover area), the three new monitoring well
boreholes, six of the southern area boreholes (any boring installed in the area
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south of the closed dredge spoil disposal structure), and 25 of the perimeter
boreholes (any sampling point advanced using a hand auger at the site) installed
in and around the closed and covered dredge spoil disposal structure as part of the
exploration borehole and well drilling programs at the Buoy 212 site. These
programs, and their concurrent subsurface soil sampling elements, were used to
evaluate the subsurface soil and local groundwater conditions and chemistry at the
Buoy 212 site; define the nature and three-dimensional extent of any identified
contamination at or in the vicinity of the site; and define and evaluate potential
pathways of contaminant migration. The information gathered during this
program also used to define the extent of cover over the closed dredge spoil
disposal structure at this site.

The cover boreholes and the monitoring well boreholes were installed to a
maximum depth of 20.2 feet below the existing ground surface and up to five
subsurface soil sample intervals were collected for chemical analysis from each
borehole. Samples selected for chemical analysis at each of these boreholes
included at least: one sample of any material that could be characterized as dredge
spoil (if present and distinguishable), one sample from a soil interval above any
distinguishable dredge spoil material, and one sample from a soil interval below
any distinguishable dredge spoil material, as applicable. The nine margin
boreholes were drilled to a maximum depth of 11 feet below the existing ground
surface. The southern area boreholes were installed to depths ranging between
two and eight feet using a direct-push drill rig. The perimeter boreholes were
installed to a maximum depth of two feet using a hand auger or shovel. Up to
three subsurface soil samples were collected from each of these locations. As
with the cover borehole and monitoring well borehole locations, one soil sample
selected for chemical analysis at each of these other boreholes included at least
one sample of any material that could be characterized as dredge spoil (if present
and distinguishable) and one sample from a soil interval below any
distinguishable dredge spoil material, as applicable. All subsurface soil
recoveries were screened with a PID for organic vapors and a description of the
soil core was recorded in the logbook. All subsurface soil samples selected for
chemical analysis were placed in appropriate sample containers using a dedicated
stainless-steel spoon for each individual sample.

The dark gray to black, fine to medium sands with varying amounts of silt, black
shale fragments, pebble gravel, brick fragments, coal fragments, fused slag, glass
shards, and wood debris that could be characterized as dredge spoil materials,
varied in thickness from a few inches to nearly 13 feet under the cover established
at the site. The following summarizes the analytical results:

m Results confirm PCBs in 76 subsurface soil samples with 66 samples
reporting concentrations above 0.1 ppm (the unrestricted use SCO) and 53
samples reporting concentrations above 1.0 ppm (the restricted use -
commercial - SCO applicable to this site). Samples containing PCB
concentrations above 0.1 ppm were generally collected at depths between 4
feet and 18.5 feet below grade.
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m The two highest PCB concentrations in the soil under the existing isolation
cover were 47 ppm at a depth of 12 feet below grade in CBH-02, and 39 ppm
at a depth of 14 feet below grade in CBH-03.

m The highest PCB concentration in the subsurface soil outside of the existing
isolation cover and in the vicinity of the closed and covered former dredge
spoil disposal area was 2.4 ppm. Nearly all of the subsurface soil results
found above the applicable SCOs outside of the existing isolation cover were
either located in samples collected from the Hudson River floodplain or in the
vicinity of areas where burrowing animals are thought to have disturbed
dredge spoil materials along the margins of the closed and covered dredge
spoil disposal area.

m PCBs in soil are the risk drivers for human health and for wildlife.

m Cadmium and chromium (metals that may be attributable to the contaminated
dredge spoil materials at the site or, in some cases, historical and reoccurring
floodplain deposition of contaminated Hudson River sediments) were found at
levels exceeding their respective unrestricted use SCO values in a few
subsurface soil samples analyzed for these metals. Cadmium was found at
CBH-04 in a sample interval between 5.5 and at 6 feet below grade and at
CBH-08 in a sample interval between 4.2 and 5 feet below grade. Chromium
was found at CBH-08 in a sample interval between 4.2 and 5 feet below grade
and at PBH-21 in a sample interval between 0.2 and 2 feet below grade.
These metals are not significant risk drivers for either human health or for
wildlife at the site in light of their depth and low frequency.

m [ron was found at a level exceeding the applicable SCO in one of the four
samples analyzed for the full suite of 23 Target Analyte List metals during
this project. This one sample came from a depth interval between 1.5 and 1.9
feet below grade at CBH-04A. Iron exceeding the applicable SCO at this
depth and in this low of a frequency is not significant risk driver for either
human health or for wildlife at the site.

9.2.4 Groundwater

A total of 32 groundwater samples were collected from eight groundwater
monitoring wells around the site in March, June, September-October, and
December of 2006 to assess the overburden groundwater conditions at the site.
All 32 samples were analyzed for PCBs and metals. In addition, a single
groundwater sample was collected from a residential well near the site in June of
2008. The well draws water from the overburden aquifer. The sample was
analyzed for PCBs and metals.

Mapping shows that groundwater flow at this site typically moves away from the
topographic rise on the eastern side and toward the Hudson River in a general
west-southwest direction. Based on groundwater elevation measurements and
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other observations made during the Remedial Investigation, lines of equal
groundwater elevation are nearly parallel with the shore of the River and
groundwater appears to flow through the native overburden soils just below the
dredge spoil materials placed at the site most of the year. Groundwater elevations
across the site ranged from approximately 118 feet to 123 feet above mean sea
level during the investigation period. As expected, the lowest groundwater
elevations were observed during the September monitoring event, when seasonal
precipitation was relatively low. The following summarizes the analytical results:

m PCBs were not detected in any of the groundwater samples collected from the
monitoring wells at this site during any sample collection event associated
with this investigation. In addition, PCBs were not detected in the water
sample collected from the nearby residential well in June 2008.

m Cadmium, chromium, lead, and mercury - the primary metals of concern at
the site and potentially attributable to the contaminated dredge spoil materials
placed here, were not found at levels exceeding their respective SCO values in
any of the groundwater samples. Other metals (iron, magnesium, manganese,
and sodium) were found at levels that exceeded their respective SCO values in
the groundwater around the site, but these findings appear to represent natural
conditions. The groundwater standards for these four metals are based on
aesthetics and not the protection of human health and, as such, are not
considered to be a concern.

9.3 Fate and Transport

The placement and stockpiling of dredge spoil material associated with routine
and emergency maintenance dredging operations of the New York State
Champlain Canal/Hudson River navigation channel between Canal Lock 7 (Fort
Edward) and the floating red nun channel marker Buoy 212 south of Lock 7, have
resulted in the disposal of hazardous wastes, including PCBs and metals. These
wastes, sporadically entrained within the sediment of the Hudson River and
subsequently removed with some of the sediment from the Champlain
Canal/Hudson River navigation channel as dredge spoil material in the past, have
contaminated the soil at the Buoy 212 site. Historical and reoccurring floodplain
deposition of contaminated Hudson River sediments appear to have contaminated
the soil upon the narrow floodplain shelf between the Hudson River and the
western margin of the closed and covered Buoy 212 dredge spoil disposal site.
Even though some environmental samples collected at the site contain metals that
can be attributed to site activities at concentrations above the recommended SCOs
or alternative screening criteria, in general, the number of metal exceedances was
less frequent than the number of PCB exceedances. Therefore, PCBs are the
primary contaminants of concern at this site.

9.3.1 Source Areas

The closed and covered basin and earthen containment berm complex at this site
had been used to dewater and hold sediment/dredge spoil material associated with
routine and emergency maintenance dredging operations of the New York State
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Champlain Canal/Hudson River navigation channel between Champlain Canal
Lock 7 (Fort Edward) and the floating red nun channel marker Buoy 212 south of
Lock 7 in the past. Some of these dredge spoil materials have been found to
contain variable concentrations of PCBs and have been confirmed as a source for
some of the known distribution of PCB contamination at this site. Historical and
reoccurring floodplain deposition of contaminated Hudson River sediments
appear to have contaminated the soil upon the narrow floodplain shelf between
the Hudson River and the western margin of the closed and covered Buoy 212
dredge spoil disposal site. Some of the soils in the floodplain have been found to
contain variable concentrations of PCBs and have been confirmed as a source for
some of the known distribution of PCB contamination at this site.

Previous studies (Malcolm Pirnie 1992) estimated that the closed and covered
basin and earthen containment berm structure at the Buoy 212 site contained
72,400 cubic yards of PCB-contaminated materials (not including the interim
cover constructed in 1991). Taking into account the extent of exploration work
and sampling done to define the nature and three-dimensional extent of any
identified contamination at or in the vicinity of the site during this remedial
investigation, the estimated volume of contaminated material in the closed and
covered dredge spoil disposal structure was revised to be 56,000 cubic yards.

9.3.2 Routes of Migration

Natural mechanisms that can result in the migration of contaminants from their
source areas at this site were determined to be overland water flow and infiltration
in areas not under the relatively impermeable cover established over the closed
dredge spoil disposal structure at this site. Each mechanism is summarized
below:

m Overland water flow at the Buoy 212 site occurs primarily during heavy
precipitation events or spring snow melts as surface runoff. During heavy
precipitation events, runoff is shed radially away from the higher areas of the
closed and covered dredge spoil disposal area to the topographic low areas
along the eastern and western margins. Along the eastern margin, runoff from
Buoy 212 and nearby areas intermittently flows southward and collects in the
southeastern part of the Buoy 212 property. Water that intermittently collects
in this area has the potential to drain from the east side of the closed and
covered former dredge spoil disposal structure to the west side through a steel
culvert when the water level is high enough to spill through. Once on the west
side of the dredge spoil disposal structure, the water drains across a narrow
floodplain shelf to the adjacent Hudson River. When the volume of collected
water is not great enough to spill through the steel culvert, the runoff either
infiltrates and/or evaporates without reaching the Hudson River as direct
runoff. Along the western margin, runoff accumulates in the lowest portions
of the narrow floodplain shelf and either drains slowly into the Hudson River
through breaks in the natural and armored bank levy or infiltrates and/or
evaporates without reaching the Hudson River as direct runoff.
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m  Recognizing that there are some areas of soil contamination that are not
covered by the relatively impermeable barrier in place over the Buoy 212
dredge spoil disposal structure, infiltration of precipitation and the subsequent
flow/percolation of water through the unsaturated zone to groundwater, can
cause water soluble contaminants on the surface or in the vadose zone to
migrate downward to the water table. Considering that PCBs are relatively
insoluble in water, they are not expected to appreciably leach into
groundwater. The potential for PCB migration by water is further reduced by
the presence of organic carbon in the soil between the surface and the top of
the groundwater table, providing carbon sites where PCBs may bind.

m The Buoy 212 dredge spoil disposal structure is closed and covered with a
relatively impermeable barrier and is fenced along its perimeter.
Unauthorized access to the closed and covered disposal cell and the adjoining
Hudson River floodplain area is limited. Considering the current setting of
the Buoy 212 site, the migration of PCBs bound to surface soil is very limited.

9.4 Qualitative Human Health Risk Evaluation

PCBs, cadmium, chromium, lead, and, mercury have been identified as the
COPCs in some of environmental samples collected at this site and were
evaluated along current and potential future exposure pathways to assess the
potential for human exposure risks. The magnitude of exposure and likelihood of
potential adverse health effects were assessed qualitatively through comparisons
with appropriate risk-based concentrations that were available.

Current human users at and near the closed and covered dredge spoil disposal
structure include adult NYSDOT workers involved in sample collections, site
inspections, and/or site maintenance activities (like mowing and fence repair) as
needed. NYSDOT workers were assumed to be exposed to soil/dredge spoil
material at the surface and/or brought to the surface during earth moving
activities, in all areas of the site, but primarily within the fenced area where the
closed and covered dredge spoil disposal structure is situated. However unlikely,
if the site is redeveloped in its current state, potential future site users could
include site residents and temporary construction, utility, and maintenance
workers. During this hypothetical redevelopment, subsurface soil/dredge spoil
material could be brought to the surface as a result of grading and excavation
activities associated with construction. Thus, potential future site residents and
temporary construction, utility, and maintenance workers were assumed to be
exposed to soils/dredge spoil materials to a depth of 10 feet.

The estimated excess cancer risks associated with exposure to the identified
COPCs in soil for current site users (adult NYSDOT workers involved in sample
collections, site inspections, and/or site maintenance activities as needed) are
below the ranges generally considered acceptable by the EPA and NYSDEC/
NYSDOH, and the non-cancer hazard estimates for these receptors are below the
level of potential concern - a non-cancer hazard index of 1. Therefore no adverse
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health effects would be expected in these receptors as a result of exposure to
COPC:s at the site.

The estimated excess cancer risk calculated for potential future site users
(construction workers and adult and child residents) exposed to the identified
COPC:s in soil are within or below the generally acceptable range. The non-
cancer hazard estimates for potential future site construction workers and adult
residents exposed to soil are at or below the maximum generally acceptable value
of potential concern - a non-cancer hazard index of 1. The non-cancer hazard
index estimate calculated for exposure to soil for the potential future child
resident was 7, indicating that there may be the potential for adverse health effects
due to exposure to PCB-contaminated soil/dredge spoil material. However, due
to the uncertainly associated with reference doses and the conservative nature of
this assessment, resident child exposure to PCB-contaminated soil/dredge spoil
material is not likely to result in any adverse health effects. This potential hazard
is attributable to presumed PCB exposure to soil at the surface in the Hudson
River floodplain along the western margin of the Buoy 212 site outside of the
Buoy 212 perimeter fence.

9.5 Screening-Level Ecological Risk Assessment

The ecological risk assessment evaluated the existing and potential impacts from
the Buoy 212 site to fish and wildlife receptors. This assessment was limited to
terrestrial and aquatic habitats that are within the Buoy 212 parcel and does not
include the nearby Hudson River or the Champlain Canal. The Hudson River and
the portions of the Champlain Canal that are within it are being addressed by the
EPA Hudson River PCBs Superfund Site remedial program. The ERA results are
summarized below:

m Chemicals detected in soil did not exceed the available phytotoxicity
screening benchmarks. Considering this, soils at the site do not pose a risk to
terrestrial plant communities.

m The mercury screening benchmark was marginally exceeded at four sampling
locations on site; however, three of the exeedances occurred in samples
collected between four and six feet below the ground surface, where the
potential for exposure is limited. No other chemicals exceeded the available
screening benchmarks. Overall, these results suggest that risks to soil
invertebrates from chemicals in soil at the site are minimal.

m Based on food-chain modeling results, total PCB concentrations in soil are
likely to pose a risk to song birds, such as the American robin, and small
mammals, such as the short-tailed shrew, that feed extensively on soil
invertebrates. Risks to carnivorous birds and mammals and other wildlife
species with large home ranges appear to be minimal.

m Immature stages of amphibians in the area where precipitation intermittently
drains along the eastern margin and collects intermittently in the southeastern
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part of the Buoy 212 property may be at risk from aluminum and iron based
on comparison with surface water standards for these substances in the
drainage water samples collected from the site.

Benthic organisms in the intermittent drainage network along the eastern site
margin and on the floodplain shelf adjacent to the Hudson River may be
affected by several substances (total PCBs, cadmium, chromium, copper, iron,
lead, manganese, mercury, nickel, and vanadium) that were reported above
established benchmarks for benthic-life protection in the drainage network
soil samples collected from these areas. However, considering that only low-
level effect benchmarks were exceeded in a few of the samples, the likelihood
of a community-level impact probably is low.

Overall, the current environmental conditions at the site pose little or no risk to
communities of terrestrial plants and soil invertebrates, but may pose a risk to
some wildlife species and perhaps also to aquatic life in the intermittent drainage
network on the site and on the floodplain adjacent to the Hudson River

9.6 Conclusions and Recommendations

Conclusions

02:002699_ID07_02-B2009

The placement and stockpiling of dredge spoil material associated with
routine and emergency maintenance dredging operations of the New York
State Champlain Canal/Hudson River navigation channel between Champlain
Canal Lock 7 (Fort Edward) and the floating red nun channel marker Buoy
212 south of Lock 7, have resulted in the disposal of hazardous wastes,
including PCBs and metals. These wastes, sporadically entrained within the
sediment of the Hudson River and subsequently removed with some of the
sediment from the Champlain Canal/Hudson River navigation channel as
dredge spoil material in the past, have contaminated the soil at the Buoy 212
dredge spoil disposal site.

Historical and reoccurring floodplain deposition of contaminated Hudson
River sediments appear to have contaminated the soil upon the narrow
floodplain shelf between the Hudson River and the western margin of the
closed and covered Buoy 212 dredge spoil disposal site.

PCB-contaminated soils/dredge spoil materials are found throughout the
closed and covered dredge spoil disposal structure at the Buoy 212 site. These
soils/dredge spoil materials are typically dark gray to black, fine to medium
sands with varying amounts of silt, black shale fragments, pebble gravel, brick
fragments, coal fragments, fused slag, glass shards, and wood debris. Based
on observations made during borehole drilling and sampling, materials that
could be characterized as dredge spoils varied in thickness from a few inches
to nearly 13 feet under the cover established at the site.
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PCBs are present in surface and subsurface soil in some areas of the site at
concentrations that exceed the recommended SCOs. However, considering all
factors associated with assessing the potential for human exposure, the
concentrations of PCBs found in the contaminated soil/dredge spoil are not
likely to result in adverse health effects and represent a low risk to humans
under the current and anticipated future uses for the site.

PCBs in surface soil samples (covering the 0 to 2-inch soil depth interval)
were confirmed at 42 surface soil sampling points with 21 samples reporting
concentrations above 0.1 ppm (the unrestricted use SCO) and 12 samples
reporting concentrations above 1.0 ppm (the restricted use - commercial -
SCO). The highest PCB concentration in surface soil was 9.9 ppm in a
sample collected from the Hudson River floodplain along the southwestern
margin of the closed and covered dredge spoil disposal area. Nearly all of the
other results found above the applicable SCOs were either located along the
margins of the cover over the site or on top of the cover in the vicinity of areas
where burrowing animals are thought to have brought dredge spoil materials
to the surface.

PCBs in subsurface soil samples (deeper than the 0 to 2-inch soil depth
interval) were confirmed in 76 subsurface soil samples with 66 samples
reporting concentrations above 0.1 ppm (the unrestricted use SCO) and 53
samples reporting concentrations above 1.0 ppm (the restricted use -
commercial - SCO). The highest PCB concentration in the soil under the
existing isolation cover was 47 ppm. The highest PCB concentration in the
subsurface soil outside of the existing isolation cover and in the vicinity of the
closed and covered former dredge spoil disposal area was 2.4 ppm. Nearly all
of the subsurface soil results found above the applicable SCOs outside of the
existing isolation cover were either located in samples collected from the
Hudson River floodplain or in the vicinity of areas where burrowing animals
are thought to have disturbed dredge spoil materials along the margins of the
closed and covered dredge spoil disposal area.

Although the immature stages of amphibians in the area where precipitation
intermittently drains along the eastern margin and collects intermittently in the
southeastern part of the Buoy 212 property may be at risk from aluminum and
iron based on comparison with surface water standards for these substances,
environmental contamination attributable to the dredge spoil materials at the
site poses little or no risk to communities of terrestrial plants, invertebrates in
soil, or carnivorous birds and mammals.

Monitoring continues to demonstrate that groundwater is not being impacted
by any contaminants attributable to the dredge spoil materials at Buoy 212.

A single residential well near the site that draws water from the overburden
aquifer has been sampled and did not show any impact attributable to the site.
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9. Summary and Conclusions

Recommendations for Future Work.

m A detailed study of earthworms collected from the Buoy 212 parcel that
involves chemical analysis for total PCBs should be considered to establish a
site-specific measurement for the amount of PCB uptake in earthworms as
prey of invertivorous wildlife and reduce uncertainty in the risk estimates for
the American robin and short-tailed shrew.

m Additional ecological evaluation should be considered for the Buoy 212 site
that involves the collection of drainage water and soil from the area where
precipitation intermittently flows along the eastern margin and collects
intermittently in the southeastern part of the Buoy 212 property for use in
short-term, chronic toxicity tests to assess whether chemicals that exceed
benchmarks in the water and soil from these areas result in observable
toxicity.

The findings of these proposed studies/evaluations (if implemented) will be
submitted under separate cover. A companion feasibility study has been done to
address the contamination identified in this RI and provides remedial alternative
recommendations.
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A Particulate Monitoring Data
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Dust Monitoring Data collected upwind at Buoy 212 on 21% February, 2006

DataRAM

Tag Number ..o 1

Number of logged points.......... 7

Start time (hr: min: sec day/mon/yr)... 15:26:56 21-Feb-06

Elapsed time (hr: min: sec).............. 01:45:00

Averaging Time (SeC)............. 10

Logging period (hr: min: sec)...... 00:15:00

Cal Factor (%0).......ccccuvevene. 100

StelConc (ug/m3)................. 0.0

STEL occurrence after start (hr: min: sec)....... 00:00:00

Overall Avg Conc (ug/m3).......... 36.6

Overal Max Conc (ug/m3).......... 53.5 at Point#...1

Overall Min Conc (ug/m3).......... 0.0 at Point#...1

Point Label Minimum (ug/m®) | Average (ug/m°) Maximum (ug/m°)
2/21/2006 15:41 0 38.1 53.5
2/21/2006 15:56 30.3 35.9 41.8
2/21/2006 16:11 30.1 34.6 38.8
2/21/2006 16:26 33 36.5 43.1
2/21/2006 16:41 32.2 35.5 43.7
2/21/2006 16:56 32.6 35.6 41.3
2/21/2006 17:11 34 40 46.4

Dust Monitoring Data collected downwind at Buoy 212 on 21% February, 2006

DataRAM

Tag Number ..o 1

Number of logged points.......... 7

Start time (hr:min:sec day/mon/yr)... 15:21:09 21-Feb-06

Elapsed time (hr: min: sec).............. 01:45:00

Averaging Time (Sec)............. 10

Logging period (hr:min:sec)...... 00:15:00

Cal Factor (%0).......ccccuvevene. 100

StelConc (ug/m3)................. 0.0

STEL occurrence after start (hr:min:sec)....... 00:00:00

Overall Avg Conc (ug/m3).......... 29.1

Overal Max Conc (ug/m3).......... 89.4 at Point#...2

Overall Min Conc (ug/m3).......... 0.0 at Point#...1

Point Label Minimum (ug/m®) | Average (ug/m°) Maximum (ug/m°)
2/21/2006 15:36 0 28.9 42.9
2/21/2006 15:51 23.6 314 89.4
2/21/2006 16:06 22.5 26.9 36.7
2/21/2006 16:21 23.7 29.4 50.4
2/21/2006 16:36 24.8 28.7 39.1
2/21/2006 16:51 24.5 28.2 41.9
2/21/2006 17:06 24.6 30.5 46.8




Dust Monitoring Data collected upwind at Buoy 212 on 22" February, 2006

DataRAM

Tag Number ..o 2

Number of logged points.......... 5

Start time (hr:min:sec day/mon/yr)... 16:25:41 22-Feb-06

Elapsed time (hr: min: sec).............. 01:15:00

Averaging Time (Sec)............. 10

Logging period (hr:min:sec)...... 00:15:00

Cal Factor (%0).......ccccueenene. 100

StelConc (ug/m3)................. 0.0

STEL occurrence after start (hr:min:sec)....... 00:00:00

Overall Avg Conc (ug/m3).......... 46.1

Overal Max Conc (ug/m3).......... 75.6 at Point#...5

Overal Min Conc (ug/m3).......... 0.0 at Point#...1

Point Label Minimum (ug/m®) | Average (ug/m°) Maximum (ug/m°)
2/22/2006 16:40 0 48.1 55.2
2/22/2006 16:55 42.2 46.2 50.2
2/22/2006 17:10 39.2 45.1 53.8
2/22/2006 17:25 37.1 43.4 59.3
2/22/2006 17:40 37.3 47.7 75.6

Dust Monitoring Data collected downwind at Buoy 212 on 22™ February, 2006

DataRAM

Tag Number ..o 2

Number of logged points.......... 5

Start time (hr:min:sec day/mon/yr)... 16:25:09 22-Feb-06

Elapsed time (hr: min: sec).............. 01:15:00

Averaging Time (Sec)............. 10

Logging period (hr:min:sec)...... 00:15:00

Cal Factor (%0).......ccccuernene. 100

StelConc (ug/m3)................. 0.0

STEL occurrence after start (hr:min:sec)....... 00:00:00

Overall Avg Conc (ug/m3).......... 36.2

Overal Max Conc (ug/m3).......... 60.1 at Point#...5

Overal Min Conc (ug/m3).......... 0.0 at Point#...1

Point Label Minimum (ug/m®) | Average (ug/m°) Maximum (ug/m°)
2/22/2006 16:40 0 38.1 57.1
2/22/2006 16:55 32 36.2 46
2/22/2006 17:10 29.8 33.9 40
2/22/2006 17:25 29.1 34.6 52.2
2/22/2006 17:40 25.7 38.2 60.1




Photographic Log
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Photo/Frame No.:  Buoy212-1 Direction of View:

Date/Time: 11/30/05 Subject:  Southeast corner of Buoy 212 site showing
12/01/05 flooded condition.
Photogr apher: Carl Mach, E&E HQ

Photo/Frame No.:  Buoy212-2 Direction of View:
Date/Time: 11/30/05 Subject:  Stream leaving Buoy 212 site. Note wooded
12/01/05 character of the narrow strip of land between

the site and Hudson River.

Photogr apher: Carl Mach, E&E HQ

@ ecology and environment engineering, p.c.



Photo/Frame No.:  Buoy212-3 Direction of View:

Date/Time: 11/30/05 Subject:  View of stream in shallow ravine on Buoy
12/01/05 212 site. Note boundary fence and turbid
water.
Photographer: Carl Mach, E&E HQ

Photo/Frame No.:  Buoy212-4 Direction of View: South

Date/Time: 11/30/05 Subject:  Wide spot in stream on Buoy 212 site
12/01/05

Photographer: Carl Mach, E&E HQ

@ ecology and environment engineering, p.c.



Photo/Frame No.:  Buoy212-5 Direction of View: North

Date/Time: 11/30/05 Subject:  Surface of Buoy 212 site
12/01/05
Photogr apher: Carl Mach, E&E HQ

Photo/Frame No.:.  Buoy212-6 Direction of View: NNW

Date/Time: 11/30/05 Subject:  Surface of Buoy 212 site. Note birdhouses,
12/01/05 mowed surface, fence, and Hudson River.

Photogr apher: Carl Mach, E&E HQ

@ ecology and environment engineering, p.c.
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Photo/Frame No.:  Buoy212-7 Direction of View:

Date/Time: 11/30/05 Subject:  South gate at Buoy 212 site.
12/01/05

Photographer: Carl Mach, E&E HQ

PCB CONTAMINATED. MATERIAL
NEW YORK STATE 0.0.1

Photo/Frame No.:  Buoy212-8 Direction of View:

Date/Time: 11/30/05 Subject:  South gate at Buoy 212 site.
12/01/05

Photogr apher: Carl Mach, E&E HQ

@ ecology and environment engineering, p.c.



Photo/Frame No.: Direction of View:

Date/Time: Subject:

Photographer:

Photo/Frame No.: Direction of View:
Date/Time: Subject:
Photographer:

ecology and environment engineering, p.c.
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ecology and environment engineering, p.c.



‘ Borehole and Monitoring Well
Logs
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Borehole Record for __ #1154y

« Drilling Log

« Narrative Lithclogic Description

- Well Development Record

« Well Development -- Parameter Measurements

» Investigation - Derived Waste Inventory Sheet
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ANALYTICAL REPORT
Jobi#: A06-2321
STL Project#: NY5A9393.3

Site Name: Ecology and Envirormment NYSDEC Standby
Task: Buoy 212 Dredge Spoils Site-000699.NV23.02

Mr. Richard Watt
Ecology and Environment
368 Pleasant View Drive
Lancaster, NY 14086

STL Buffalo

onloal_
o vl

03/20/2006
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SAMPLE SUMMARY

SAMPLED
LAB SAMPIE ID _ CLIENT SAMPLE ID  MATRIX DATE

TIME

RECEIVED
DATE TIME

26232101
A6232102
A6232103
A6232104

B212-GT-01
B212-GT-02
B212-GT-03
B212-GT-04

SOTHER 03/01/2006
SOTHER 03/01/2006
SOTHER 03/01/2006
SOTHER 03/01/2006

03/02/2006 15:45
03/02/2006 15:45
03/02/2006 15:45
03/02/2006 15:45

3/47
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METHODS SUMMARY
Job#f: A06-2321

STL Project#: NY5A9393.3
Site Name: Ecology and Environment NYSDEC Standby

ANALYTICAL
PARAMETER METHOD
Hydrometer Analysis ASTM D421,422
Organic Matter in Topsoil ASTM 2974
Sieve Analysis % Less Than 200 Sieve ASTM D421,422
ASTM "Annual Book of ASTM Standards", American Society for Testing and

Materials, Philadelphia, PA.
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NON-CONFORMANCE  SUMMARY
Job#t: A06-2321

STL Project#: NYSA9393.3
Site Name: Ecology and Envirorment NYSDEC Standby

General Comments

The enclosed data may or may not have been reported utilizing data qualifiers (Q) as
defined on the Data Comment Page.

Soil, sediment and sludge sample results are reported on "dry weight" basis unless
otherwise noted in this data package.

According to 40CFR Part 136.3, pH, Chlorine Residual, Dissolved Oxygen, Sulfite, and
Temperature analyses are to be performed immediately after agueous sample collection.
When these parameters are not indicated as field (e.g. pH-Field), they were not
analyzed immediately, but as soon as possible after laboratory receipt.

Sample dilutions were performed as indicated on the attached Dilution ILog. The
rationale for dilution is specified by the 3-digit code and definition.

Sample Receipt Comments

A06-2321
Sample Cooler(s) were received at the following temperature(s); 2 @ 2.0 °C
All samples were received in good condition.

Wet Chemistry Data

Organic Matter in Topsoil, Hydrometer Analysis and Sieve Analysis were

subcontracted to STL Burlington. The complete subcontract report is included in this
report as Appendix A. Comments pertaining to all parameters may be found within the
cament summary of the subcontract report.

*kkkkkkk

The results presented in this report relate only to the analytical testing and
cordition of the sample at receipt. This report ~pertains to only those les
actually tested. All pages_of this Itr}ggort are integral parts of the analytical data.
Therefore, this report should be rep ced only in its entirety.



6/47

Chain of Custody Documentation



Chain of
Custody Record

STL-4124 (0901)

SEVERN
TRENT

s O 1L

Severn Trent Laboratories, Inc.

C/Jenf

Project Manager Date Chain of Custody Number
Ecoroay & Envizon MErs T Jorw Nicwezson 3/1/0c é
Address Telephone Number (Area Code)/Fax Number Lab Number
2oy Pleasanbuews D Ne- x4 - F0 o page_l___ or ¥
City State | Zip Code Site Contact Lab Contact Y Analysis (Atfach list if
Lancas e f\)\{ 1HOFe . W at— T N fon £, ____more space is needed)
Project Name and Location (State) ! Carrier/Waybill Number \) N
ooy 2izZ - ™ 3 Special Instructions/
Contract/Purchase Order/Quote No. Matri Containers & v|.3 Conditions of Receipt
000 (@9 9. NVL2.0L atrix Preservatives A §
. 2 Wl x N
Sample 1.D. No. and Description y Sl 218 .135138 Y 8P
(Containers for each sample may be combined on one line) Date Time s|3 E & § § % g 3 ,‘é E \’) <5
PBZ\Z- T\ 2/ /o KL X |x W ive sand
Briz-gr-o*+ { &L ! x|% redge spailg
BUZ-GT-@3 I A o Ko Deedge spols
Bz - GT- 04 4 IR X Cap Saind

Possible Hazard Identification

MAY CoNTA4IN B

Sample Disposal

(A fee may be assessed if samples are retained
O Non-Hazard O Fiammabie [ Skin irritant O roison B O unknown | Réturn To Ciient w Disposal By Lab O Archive For Months longer than 1 month)
Turn Around Time Required QC Requirements (Specify)
O 24 Hours O 48Howrs [ 7Days [ 14 Days N 21pays [ other HODC-
1. ireyished Date Time kagiad By Dare Time
‘ ;K 3-2-0b | IS¥S LD, &\ N ANAw'S
2. Relinquished By Date Time 2. Received By Date Time
]
3. Relinquished By Date Time 3. Received By Date Time ﬁ

Comments

Liraia site by sieve . hydroweder ne (eSS oy for finen pev A<t .

DISTRIBUTION: WAHITE - Returned to Client with Reporr CANARY - Stays with the Sample; PINK - Field Copy



ate: 03/03/2006

STL Buffalo

ime: 16:56:05 Sample Inventory
Job No: A06-2321 Radiation Check: YES Cooler Temperature: 2 @ 2.0°C
Client: Ecology & Environment, Inc. Custody Seal: YES
Project: NY5A9393.3 Chain of Custody: YES
SDG: Sample Tags: NO
Case: Sample Tag Numbers: NO
SMO No: 161 SMO Forms: NO
No. Samps: 4 CLSIS: NO
Pres log
Sample Receive Client Sample 1D Lab ID Condition Bottles Parameters Lab |Code} PH
03/01/2006 03/02/2006 15:45|B212-GT-01 A6232101 |Good 1-PLBAG |GEO-TECHNICAL STLVT |0100
03/01/2006 03/02/2006 15:45)B212-GT-02 A6232102 |Good 1-PLBAG |GEO-TECHNICAL STLVT 0100
03/01/2006 03/02/2006 15:45|B212-GT-03 A6232103 | Good 1-PLBAG |GEO-TECHNICAL STLVT |0100
03/01/2006 03/02/2006 15:45|B212-GT-04 A6232104 Good 1-PLBAG |GEO-TECHNICAL STLVT {0100
ample Custodian: //&7 Oj/ 0;/20 dé Analytical Services Coordinator: / /20

Preservation Code References:

First Digit: Sample Filtration; 1=Filtered, O=Unfiltered

Second Digit: Sample Requires Cooling; (4°) 1=Cooled, 0=Not Cooled

Third, Fourth Digits - Preservation Types:
00=Nothing added, 01=HNO3, 02=H2S04, 03=HCl, 04=Sodium Thiosulfate
05=Na0OH, 06=NaOH+Zinc Acetate, 07=Sodium Thiosulfate+HCl, 08=MeOH
09=MCAA (Mono chloroacetic acid)

Page: 1
Rept: ANO383

Lv/8
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Appendix A
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STL Burlington
Colchester, Vermont

Sample Data Summary
Package

SDG: A62321
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s STL
TRI:NT

March 17, 2006 STL Burlington
208 South Park Drive, Suite 1
Mr. Tony Bogolin Coichester, VT 05446
Severn Trent Laboratories Tel: 802 655 1203 Fax: 802 655 1248
10 Hazelwood Drive www.sti-inc.com
Suite 106

Amherst, NY 14228

Re: Laboratory Project No. 26012
Case: HUDRI; SDG: A62321

Dear Mr. Bogolin:

Enclosed are the analytical results for the samples that were received by STL Burlington on
March 6™, 2006. Laboratory identification numbers were assigned, and designated as follows:

Client Sample Sample
Lab ID Sampie ID Date Matrix

Received: 03/06/06 ETR No: 112956

659851 B212-GT-01 03/01/06 Solid
659852 B212-GT-02 03/01/06 = Solid
659853 B212-GT-03 03/01/06 Solid
659854 B212-GT-04 03/01/06 Solid

Documentation of the condition of the samples at the time of their receipt and any exception to
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of
this submittal.

The samples were analyzed for organic soils by ASTM Method D2974 and particle size by
ASTM Method D422

The analytical results associated with the samples presented in this test report were generated
under a quality system that adheres to requirements specified in the NELAC standard. Release
of the data in this test report and any associated electronic deliverables is authorized by the
Laboratory Director's designee as verified by the following signature.
If there are any questions regarding this submittal, please contact me at 802 655-1203.
Sincerely,
0| ' S g
K)U\'hi’\t/m&o&v

Kristine A. Dusablon
Project Manager

Enclosure

Leaders in Environmental Testing 11 Severn Trent Laboratories, Inc.
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Possible Hazard Identification MA Y CONTAIN B Sample Disposal {A fee may be assessed if samples are retained
3 Non-Hazara O3 Fiammable [l Skin rritart Poison B O unknown [ Return To Client MDisposal By Lab |:| Archive For Months  longer than 1 month)
Turn Around Time Required | QC Requirements (Spacify)
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1. (P.Olm jshed 8y Date Time 1. Received By Date / /f Time
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3. Relinquished By Date Time 3. Received By Date Time

Comments
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& ne cessa oy Yo ey

e AS) W\ _

DISTRIBUTION: WHITE - Returned to Client with Repart: CANARY - Stays with the Sample: PINK - Field Copy!

LvICT



ate: 03/03/2006

STL Buffalo
ime: 16:56:07

Page: 1
Job Inorganic Test Profiles

Rept: ANO214

Job No: A06-2321
Project/Task: NY5A9393.3 9

Holding Prep Unit — Detect Limit — Spikes
est No. Description Prot Method Mtx TCLP Type Tclp Extr Anal Type Measure Type Vatue Code Amount Conc Qc Limits _RPD
C WET CHEMISTRY
TADO0534 ORGANIC MATTER IN TOPSOIL - (SUBC ASTM 2974 Soil N R 0 0 180 N S.U. CRaL 0.00000 NONE
TA00225 HYDROMETER ANALYSIS - W ASTM D421,422 Soil N S 0 0 180 N INVALID EQL 0.00000 NONE
TA00226 SIEVE ANALYSIS - W ASTM  D421,422 Soil N S 0 0 180 N INVALID EQL 0.00000 NONE

LVfET
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Geotechnical Sample
Data Summary Package



GEOTECHNICAL / GENERAL CHEMISTRY

Lab Name: STL BURLINGTON

Lab Code: STLVT

Sample Report Summary

Contract: NY5A9393.3

Case No.: HUDR!

15/47

Client Sample No.

B212-GT-01

SDG No.: A62321

Lab Sample ID: 659851

Matrix: SOLID Client: STLNYB Date Received: 03/06/06
% Solids:
Analytical| Analytical
Method Parameter Run Date Batch Units DF RL Conc. Qual.
D2974 Organic Soils 03/10/06 % 1 0.0 1.3

Printed on: 03/16/06 12:12 PM
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GEOTECHNICAL / GENERAL CHEMISTRY

Lab Name: STL BURLINGTON

Lab Code: STLVT

Sample Report Summary

Contract: NY5A9393.3

Case No.: HUDRI

Client Sample No.

B212-GT-02

SDG No.: A62321

Lab Sample ID: 659852

Matrix: SOLID Client: STLNYB Date Received: 03/06/06
% Solids:
Analytical| Analytical
Method Parameter Run Date Batch Units DF RL Conc. Qual.
D2974 Organic Soils 03/10/06 % 1 0.0 36

Printed on: 03/16/06 12:12 PM
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GEOTECHNICAL / GENERAL CHEMISTRY

Lab Name: STL BURLINGTON

Lab Code: STLVT

Sample Report Summary

Contract: NY5A9393.3

Case No.: HUDRI

Client Sample No.
B212-GT-03

SDG No.: A62321

Lab Sample ID: 659853

Date Received: 03/06/06

Matrix: SOLID Client: STLNYB
% Solids:
Analytical| Analytical
Method Parameter Run Date Batch Units DF RL Conc. Qual.
D2974 Organic Soils 03/10/06 % 1 0.0 37

Printed on: 03/16/06 12:12 PM




GEOTECHNICAL / GENERAL CHEMISTRY

Lab Name: STL BURLINGTON

Lab Code: STLVT

Sample Report Summary

Contract: NY5A9393.3

Case No.: HUDRI

18/47

Client Sample No.

B212-GT-04

SDG No.: A62321

Lab Sample ID: 659854

Matrix: SOLID Client: STLNYB Date Received: 03/06/06
% Solids:
Analytical| Analytical
Method Parameter Run Date Batch Units DF RL Conc. Qual.
D2974 Organic Soils 03/10/06 % 1 0.0 1.2

Printed on: 03/16/06 12:12 PM
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ASTM Method D2974: Standard Test Methods for Moisture, Ash,
and Organic Matter of Peat and Other Organic Soils

Calculations
Client Code: STLNYB Start Date: 3/10/2006
ETR: = 112956 Start Time: 2100
SDG: A62321 End Date: 3/14/2006
Analyst: MAP
Weight of
Laboratory Pan + Wet Pan +Dry | Pan+ Ashed Wet Dry Organic Moisture Organic Ash
Number |Pan(g)| Sample(g) | Sample (g)| Sample(g) |Sample (g)| Sample (g) | Matter (g) | Content (%) | Matter (%) | Content (%)
659851 4.17 113.21 95.50 94.29 109.04 91.33 1.21 19.4 1.3 98.7
659852 422 102.69 94.72 91.42 98.47 90.50 3.30 8.8 3.6 96.4
659853 4.16 98.26 81.75 78.90 94.10 77.59 2.85 21.3 3.7 96.3
659854 4.24 75.44 67.20 66.45 71.20 62.96 0.75 13.1 1.2 98.8

Page 1

STL Burlington

A623210G

3/16/2006




Particle Size of Soils by ASTM D422

20/47

Client Code: STLNYB SDG: A62321 Date Received: 03/06/06
Sample ID: B212-GT-01 ETR(s): 112956 Start Date: 03/09/06
Lab ID: 659851 End Date: 03/15/06
Porcent Solids: 85.1% Non-soil material: na
Specific Gravity: 2.650 (assumed) Shape (> #10): subangular
Maximum Particle Size: 9.5 mm Hardness (> #10): hard
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Particle Size, microns (um)
Sieve Particle Percent Incremental Soil Percent of
size size, um finer percent Classification Total Sample
3inch 75000 100.0 0.0 Gravel 0.9
2inch 50000 100.0 0.0 Sand 68.8
1.5inch 37500 100.0 0.0 Coarse Sand 4.9
1inch 25000 100.0 0.0 Medium Sand 264
3/4 inch 19000 100.0 0.0 Fine Sand 374
3/8 inch 9500 100.0 0.0 Silt 24.0
#4 4750 99.1 0.9 Clay 6.3
#10 2000 94.2 4.9
#20 850 84.6 96
#40 425 67.8 16.9
#60 250 53.8 13.9
#80 180 48.8 5.1
#100 150 46.2 2.5
#200 75 30.3 15.9
Hydrometer 33.6 14.1 16.2
| 21.9 11.0 31
| 12.9 89 2.1
| 93 7.3 1.6 Preparation Method: D2217
| 6.5 6.3 1.0 Dispersion Device: Mechanical mixer with
| 33 45 1.8 a metal paddle.
v 14 31 1.3 Dispersion Period: 1 minute
FSL024:07.29.05:0
STL Burlington AB2321PS  3/16/2006



Particle Size of Soils by ASTM D422
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Client Code: STLNYB SDG: Date Received: 03/06/06
Sample ID: B212-GT-02 ETR(s): Start Date: 03/09/06
Lab ID: 659852 End Date: 03/15/06
Percent Solids: 91.6% Non-soil material: wood
Specific Gravity: 2.650 (assumed) Shape (> #10): subangular
Maximum Particle Size: 19 mm Hardness (> #10): hard
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Particle Size, microns (um)
Sieve Particle Percent Incremental Soil Percent of
size size, um finer percent Classification Total Sample
3inch 75000 100.0 0.0 Gravel 11.1
2 inch 50000 100.0 0.0 Sand 80.3
1.5inch 37500 100.0 0.0 Coarse Sand 13.0
1 inch 25000 100.0 0.0 Medium Sand 28.4
3/4 inch 19000 100.0 0.0 Fine Sand 38.9
3/8 inch 9500 97.3 27 Silt 6.5
#4 4750 88.9 8.4 Clay 2.1
#10 2000 76.0 13.0
#20 850 634 12.6
#40 425 47.5 15.8
#60 250 28.0 19.5
#80 180 15.7 12.3
#100 150 12.5 3.2
#200 75 8.6 3.9
Hydrometer 37.0 4.2 4.4
| 235 37 0.5
] 136 32 0.5
| 9.7 26 0.5 Preparation Method: D2217
| 71 21 0.5 Dispersion Device: Mechanical mixer with
| 34 08 13 a metal paddle.
\'4 1.5 0.0 0.8 Dispersion Period: 1 minute
FSL024:07.29.05:0
STL Burlington AB2321PS  3/16/2006



Particle Size of Soils by ASTM D422
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Client Code: STLNYB SDG: A62321 Date Received: 03/06/06
Sample ID: B212-GT-03 ETR(s): 112956 Start Date: 03/09/06
Lab ID: 659853 End Date: 03/15/06
Percent Solids: 84.0% . Non-soil material: wood
Spaecific Gravity: 2,650 (assumed) Shape (> #10); subangular
Maximum Particle Size: 19 mm Hardness (> #10): hard
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Particle Size, microns (um)
Sieve Particle Percent Incremental Soil Percent of
size size, um finer percent Classification Total Sample
3inch 75000 100.0 0.0 Gravel 3.9
2 inch 50000 100.0 0.0 Sand 76.8
1.5 inch 37500 100.0 0.0 Coarse Sand 7.3
1 inch 25000 100.0 0.0 Medium Sand 18.7
3/4 inch 19000 100.0 0.0 Fine Sand 50.7
3/8 inch 9500 99.1 0.9 Silt 15.3
#4 4750 96.1 3.0 Clay 4.0
#10 2000 88.8 7.3
#20 850 79.4 9.3
#40 425 700 94
#60 250 54.6 15.5
#80 180 347 19.8
#100 150 27.9 6.8
#200 75 19.3 8.7
Hydrometer 34.7 10.4 8.8
| 223 8.9 15
| 13.2 6.5 2.5
| 94 55 1.0 Preparation Method: D2217
| 6.6 4.0 1.5 Dispersion Device: Mechanical mixer with
| 34 27 1.2 a metal paddie.
v 14 1.5 1.2 Dispersion Period: 1 minute
FSL024:07.29.05:0
STL Burlington AB2321PS  3/16/2006
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Particle Size of Soils by ASTM D422

Client Code: STLNYB SDG:  A62321 Date Received: 03/06/06
Sample ID: B212-GT-04 ETR(s): 112956 Start Date: 03/09/06
Lab ID: 659854 End Date: 03/15/06
Percent Solids: 88.9% Non-soil material: na
Specific Gravity: 2.650 (assumed) Shape (> #10): subangular
Maximum Particle Size: Crs sand Hardness (> #10): hard
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Particle Size, microns (um)

Sieve Particle Percent Incremental Solil Percent of
size size, um finer percent Classification Total Sample
3inch 75000 100.0 0.0 Gravel 0.0
2inch 50000 100.0 0.0 Sand 90.3
1.5 inch 37500 100.0 0.0 Coarse Sand 0.1
1inch 25000 100.0 0.0 Medium Sand 204
3/4 inch 19000 100.0 0.0 Fine Sand 69.7
3/8 inch 9500 100.0 0.0 Silt 6.9
#4 4750 100.0 0.0 Clay 2.8
#10 2000 99.9 0.1
#20 850 97.6 22
#40 425 79.4 18.2
#60 250 46.3 331
#80 180 26.9 194
#100 150 20.6 6.3
#200 75 9.7 10.9
Hydrometer 36.8 5.1 4.6
234 46 0.6
136 3.4 1.1
9.5 28 0.6 Preparation Method: D2217
7.0 2.8 0.0 Dispersion Device: Mechanical mixer with
35 1.2 1.6 a metal paddle.
\ 1.5 0.3 09 Dispersion Period: 1 minute
FSL024.07.29.05:0

STL Burlington AB2321PS  3/16/2006
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STL Burlington
Colchester, Vermont

Extended Data Package

SDG: A62321
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Case Narrative .........ccceumeicmmmnccninnn s s se s s s s ess s s s sasss ses s s nmanes 1
Chain of CUSTOdY .......cccoeemririricrisenr s r