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EXECUTIVE SUMMARY

REASONS FOR THE DEVELOPMENT OF THIS SUPPLEMENTAL
FEASIBILITY STUDY

Operable Unit 2 (OU-2) of the Harbor at Hastings Site (Site) is a contaminated sediment
site, approximately 31 acres of size, located in the lower Hudson River, next to a former copper
wire and cable plant in Hastings-On-Hudson, New York. Polychlorinated biphenyls (PCBs) and
copper are the primary contaminants of concern.

The New York State Department of Environmental Conservation (NYSDEC) issued a
proposed remedial action plan (PRAP) in 2003 that recommended the removal of all
contaminated sediments above certain Preliminary Remediation Goals (“PRGs”) within
approximately 100 feet (ft) of the shoreline

After reviewing public comments on the proposed remedy, the Department agreed that
additional data and investigation was needed before proceeding with remedy selection.
Accordingly, Atlantic Richfield Company, working with the Department, engaged in extensive
additional field work in the Hudson River to collect data to:

e Determine the extent of fill material and debris in the near shore portion of the river,
and evaluate its impact on dredging remedies;

e Delineate the extent of PCB contamination in the Old Marina, on the north side of the
plant site, and evaluate appropriate remedies for that area;

e Determine the level of copper and other metals observed on site that are in a
bioavailable and potentially harmful form, and evaluate remedies for those metals;

e Develop a three-dimensional model of contaminant distribution in sediment that
incorporates new and existing data, to determine the volume of impacted sediment, its
location and depth, and to show where most of the PCB and copper mass is located;
and

e Evaluate how remedy options for the river (OU-2) may be coordinated with the
selected remedy for the plant site (Operable Unit1 [OU-1]), focusing on the area
around the shoreline bulkhead, which divides the two operable units, and on
surrounding geotechnical and river conditions (sediment shear strength, slope, water
velocity and depth, and other factors).

AR gathered these data in 2004-2005, and submitted them to NYSDEC in a series of short
reports. These new data, and the technical conclusions that result from them, form the basis for
this Supplemental Feasibility Study.

SIGNIFICANT TECHNICAL FINDINGS

The additional data shows that four site conditions have a significant impact on the range of
feasible remedy options. These are:
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River Fill

Much of the contaminated sediment is found in a submerged berm of fill material, pilings,
and debris that is 20 to 40 ft thick at the western shoreline. The fill is steeply sloped near shore,
and then slopes more gradually down to the natural river bottom, which is over 40 ft deep. The
plant site was built in the mid 1800’s and early 1900’s by placing fill material (silt, sand, gravel,
rip-rap, ash, slag, glass, metal debris, wood, crushed stone, brick fragments, and other debris)
into areas of the river that were up to 40 ft deep, and the submerged river berm along the
shoreline is an integral part of the structure that holds the plant site in place. Remedy options
that seek to remove all or most of the berm present extraordinary geotechnical challenges.

PCB Location/Mass

Most of the PCB mass (99 percent) is found along the northwest shoreline of the site.
Moreover, most of that contamination is located within a few feet of the shoreline in the top 7 to
9 ft of sediment and fill material (approximately 60 percent to 75 percent of the PCB mass).
However, PCB contamination does extend along the northwest shoreline to depths of nearly 40 ft
below the mudline,l which is consistent with the depth of PCB contamination found in the
northwest corner of the adjacent OU-1 plant site. Although all PCBs in the river were found in
solid form, there are areas of PCBs still in non-aqueous phase liquid (NAPL) form on the plant
site. The depth of PCBs in this area, and the presence of NAPL near the shoreline, present
unusual challenges to the complete removal of PCBs from the OU-2 Northwest Corner area.

Only 1 percent of the PCB mass was found outside the OU-2 Northwest Corner Area,
generally at low levels near the 1 part per million (ppm) preliminary remedial goal (PRG).
Indeed, the area-weighted average level of PCBs outside the northwest shoreline area is below
the 1 ppm PRG. To remove this material would require removal of large volumes of harmless
material (including fill material) at great expense to reach the small mass of PCBs found there.

Metal Location/Mass

Most of the metal mass above proposed PRGs is concentrated in a small area near the plant
shoreline, approximately 20,000 square feet in total size (0.5 acre), in the top 6 to 8 ft of
sediment and fill material. The likely source of the concentrated metal contamination is
shoreline outfall discharge points that released copper and related metals (lead, nickel, zinc) into
the river when the wire and cable plant was in operation from 1919 to until the plant closed and
the discharge terminated in the 1970’s.

This localized area of elevated metal contamination should be distinguished from low levels
of copper and other metals that were found throughout the Site, both on shore and in the river, in
surface and in deeper fill material, at levels that exceed NYSDEC’s stated background level for
the Hudson River.

1 The river bottom surface varies across the site. At the shoreline edge the river bottom surface is made of rocky fill material
(the berm) with sediment in between. As one moves away from shore, a layer of river sediments collects on top of the berm,
with the thickest sediment layer found near the toe of the berm. “Mudline” is used to refer to the river bottom surface
throughout this area.
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Recent USEPA studies and guidance (2005) found that bulk metal concentrations do not
accurately predict whether contaminated sediment will be harmful to aquatic life. Instead,
USEPA found there is a close relationship between the bioavailable fraction of metals and harm
to aquatic life. The bioavailable fraction of metals can be measured in pore water and predicted
based on the concentrations of organic carbon, acid volatile sulfide (AVS) and simultaneously
extracted metals (SEM). Over the past two years, these data have been developed for the
Hastings site.

At the Hastings site, the only metals detected in pore water samples were well below
NYSDEC water quality standards, suggesting that metals are not bioavailable or harmful. In
addition, the data demonstrate that natural sources of AVS/SEM and organic carbon found in the
river sediments are binding the metals throughout most of the Site and preventing them from
becoming bioavailable. As a result, the data support a conclusion that sediment copper
concentrations below 982 ppm are not bioavailable and are not toxic to benthic organisms. The
data also indicate that copper is an acceptable marker for site-related metals contamination. All
remedy options in this Supplemental Feasibility Study address those areas where copper in
sediment is in excess of 982 ppm.

Geotechnical Limits

The upland or “OU-1" remedy includes a 40+ foot tall bulkhead wall along the entire plant
shoreline. This wall will anchor a containment system designed for PCBs present in the
Northwest Corner of the upland site. It is also critical for the structural stability of the upland
portion of the property. The bulkhead requires a submerged berm of fill material in the river to
help stabilize and support it. While the berm size varies with the bulkhead design, a berm is
therefore an essential component of every river remedy option. It is possible to incorporate
capping and containment options into the shoreline berm required to support OU-1. This
Supplemental Feasibility Study evaluates the factors needed to construct and maintain a
cap/berm that will remain effective when exposed to floods, ice, and other potential damage.

REMEDY SELECTION

This Supplemental Feasibility Study divides the OU-2 Site into a number of smaller areas of
concern. These smaller areas are: (a) the Northwest Corner Area; (b) the Southern Area, (c) the
Boat Slips, (d) the Old Marina Area; and (e) the Offshore Area. Each of these units has unique
characteristics -- different contaminant distributions, different geotechnical concerns, different
remedial implementability risks -- that impact remedy consideration.

This Supplemental Feasibility Study developed a range of remedy options for each of the
smaller areas of concern. In general, the remedy options included dredging to the maximum
depth feasible, limited dredging with a cap for remaining materials, and monitoring in areas
where other remedy options are not feasible.

Northwest Corner Area

Because most of the PCBs (99 percent) are concentrated in this 3-acre area, all remedy
options include significant dredging to remove these materials from the river. Most of the PCBs
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are close to shore (within 20 ft), and near the surface, making it possible to remove a large
percentage with near shore dredging of the upper layer of sediments. All remedies would also
include the installation of a temporary rigid containment barrier out beyond the shoreline to
provide containment of PCBs that will be suspended in the water column during dredging

Twenty-two percent of the elevated copper on site is also found in the Northwest Corner
Area, in the top 6 to 8 ft of sediment. Most of the copper in the Northwest Corner Area can be
removed from the river in option NW-1, and all of it can be removed in options NW-2 through
NW-4.

Remedy PCBs Estimated Cost
Alternative Description Removed | (net present worth)
NW-1 Dredge to elev. -7 ft along the shore where | 61 percent $23.0 Million

PRGs are exceeded and cap remainder
(recommended alternative)

NW-2A Dredge to elev. -9 ft along the shore where 75 percent $52.3 Million
PRGs are exceeded and deeper away from
shore, then cap remainder

NW-2B Dredge to elev. -14 ft along the shore where | 82 percent $59.9 Million
PRGs are exceeded and deeper away from
shore, then cap remainder

NW-3 Incorporate material near shore into OU-1 99 percent? $57.1 Million
remedy, and dredge all material exceeding
PRGs remaining in river

NW-4 After piercing the basal sand with the shore- | 99 percent $96.2 Million
line bulkhead, dredge to elev. -32 ft along
the shore where PRGs are exceeded and
deeper away from shore, then cap remainder

While NW-4 shows that there is a way to remove almost all of the deeper PCBs at this site
as well, deep dredging along the shoreline bulkhead would create a risk of shoreline collapse that
could only be controlled by installing an even deeper bulkhead into the basal sand. This
bulkhead would pierce the protective aquitard that has contained PCB contamination in place for
over 50 years, and create a 800-foot long pathway along both sides of the steel sheeting along the
Northwest Corner for high levels of PCBs to migrate from above the aquitard into the Hudson
groundwater aquifer below, violating federal guidelines, federal and state water quality

2 Under Alternative NW-3 some of the PCB contamination would be incorporated into OU-1, which would require removal of
the upper layer of contaminated sediment, and containment of the remainder in an above-ground protective cap and
containment system, rather than the submerged protective cap used in NW-1, 2 and 4.
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standards, and sound engineering practices. Remedy options that violate such standards are
usually rejected in the FS screening process, but this Supplemental Feasibility Study evaluates
the option in order to explain the risks and the reasons why deep dredging option is not an
appropriate remedy for this site.

This Supplemental Feasibility Study proposes Alternative NW-1 for this remedy.
Alternative NW-1 is protective of human health and the environment. Alternative NW-1 is a
significant dredging remedy that requires substantial construction activity to implement. It
would result in the removal of approximately 5,900 cubic yards of contaminated sediments, and
numerous pilings, obstructions, and debris. NW-1 would also remove approximately 61 percent
of the PCBs and provide a robust armored protective cap over the PCBs left in place, thereby
ensuring that living organisms will not come into contact with the PCBs and that they will not be
released into the environment. Alternative NW-1 can be implemented safely within the
geotechnical stability constraints resulting from the load placed on the bulkhead by the upland
portion of the site. In addition, NW-1 does not present the unacceptable risk of contaminating
the basal sand and its clean groundwater aquifer.

The Southern Area

Less than 1 percent of the PCB mass is found along the rest of the plant shoreline, in a
2.3-acre area called the Southern Area to distinguish it from the rest of the site. PCBs in this
area are intermittent, close to the 1 ppm PRG, and mostly found in the upper layers of sediment
and fill material, although areas that had deep open water at the time of the PCB release (the boat
slips and channels leading into them) may have PCBs at greater depths.

The primary contaminant in this area is copper. Including an area adjacent to the Southern
Area further from shore, approximately 78 percent of the copper mass exceeding the PRG
proposed for copper is concentrated into three areas totaling approximately 20,000 square feet in
area, in the upper 6 to 8 ft of sediment and fill material.

All of the proposed remedies seek to remove and/or contain copper in excess of the 982 ppm
PRG proposed for copper. Doing so would also address other site-related metals.

Copper Estimated

Removed Based | Cost (net
Remedy on Proposed present
Alternative Description PRG worth)

SA-1 Cap the entire area as needed to contain PCBs 0 $5.1
and copper within 60 to 80 ft of the remaining million
shore (recommended alternative)

SA-2 Dredge up to the top 2 ft of sediment and fill 10 percent $19.0
material where PRGs are exceeded within a million
temporary silt curtain located 60 to 80 ft away
from shore, then cap as needed
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Copper Estimated
Removed Based | Cost (net

Remedy on Proposed present
Alternative Description PRG worth)

SA-3A Remove the top 4 ft of fill from OU-1 within 19 percent $20.8
100 ft of the shoreline and replace with million

lightweight fill. Dredge in the river to elev. -
9 ft along the shore where PRGs are exceeded
and deeper up to 60 ft away from shore, then
cap as needed

SA-3B Same as S-3A, but dredge in the river to elev. - 19 percent $21.3
14 ft along the shore where PRGs are exceeded million
and deeper up to 60 to 80 ft away from shore,
then cap as needed. 3

SA-4 Install a deep bulkhead wall into basal sand 29 percent $34.9
aquifer, dredge to elev. -23 ft at the shore million
where PRGs are exceeded and deeper up to 0 fa;‘grégzi g]ggs)
60 ft from shore to reach deep PCBs, and then '
cap as needed.

This Supplemental Feasibility Study recommends Alternative SA-1 for the Southern Area.
This alternative will successfully contain those areas of PCB and copper contamination found
above PRGs in the southern area. During remedial design, selective dredging would be
considered if needed to maintain water depth as a result of capping.

Boat Slips and Old Marina: A total of less than 1 percent of the PCB mass is found in the
former boat slips at the plant site (1.4 acres), and in the former marina located on the north side
of the plant site (2.2 acres). The contamination is diffuse and close to the 1 ppm PRG for PCBs
in most areas, although higher levels of PCB are found where the North Boat Slip, Old Marina,
and Northwest Corner shoreline all meet. There is no copper above the proposed 982 ppm PRG
in these areas.

The choice of a remedy for the boat slips and marina depends partly on whether they will be
used for navigation in the future. Since AR does not plan to use the boat slips for navigation,
and its affiliate owns and controls the submerged lands below, capping is an appropriate remedy
for the boat slips. This Supplemental Feasibility Study proposes to use a man-made cap for the
North Boat Slip where there is some contamination at the surface and at depth, and a natural

3 Avariation on Alternative SA-3 would target capping in those areas offshore adjacent to the Southern Area that have
elevated levels of metals that may be bioavailable. This would result in capping two areas approximately 10,000 square feet
in area. This additional capping would contain 35 percent of the total site copper mass exceeding the proposed PRG. The
estimated capital cost for this additional capping is $0.2 million.
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sediment cap in the South Boat Slip, where the top 8 ft of material are clean, and the area is
filling in with river sediment.

A man-made cap could also be used to cover low level PCB contamination in the marina;
although it would limit future navigation opportunities in this area by limiting water depth.
Further discussion with the marina owner is needed to ensure that the remedy is compatible with
future marina use plans.

Estimated Cost

Remedy PCBs (net present
Alternative Description Removed worth)
NSlip-1 Dredge up to the top 2 ft of sediment and fill Less than $4.8 million

material exceeding PRGs only if needed, then 0.1 percent
cap (recommended option)

NSlip-2 Dredge to elev. -9 ft along the shore and deeper | 0.1 percent | $13.1 million
away from shore where sediment exceeds
PRGs, then cap as needed (same as NW-2A)

OM-1 Dredge up to the top 2 ft of sediment and fill Less than $9.3 million
material exceeding PRGs, only if needed, then | 0.1 percent
cap (recommended alternative)

OM-2 Dredge to elev. -9 ft along the shore and deeper | 0.2 percent | $16.3 million
away from shore, then cap as needed (same as
NW-2A)

Offshore Area

Approximately 0.2 percent of the PCB contamination is found farther away from the plant
shoreline in a 22 acre area of the main river channel. Copper exceeding the proposed PRG is
limited to one 10,000 square foot area and one much smaller area within 100 to 150 ft of the
shoreline.  Other sources up and down river appear to have caused or contributed to
contamination in the main channel. A substantial fraction of the PCBs here do not match the
type of PCBs used at the wire and cable plant.

The contamination is found at low levels close to the PRGs, and conditions in the main
channel make it very difficult to remove. The water is over 40 ft deep and flows at a high
velocity. Silt curtains are not effective here, and solid containment structures are not feasible.
Under these conditions, it is not feasible to remove these low levels of contamination with
dredging. This Supplemental Feasibility Study proposes monitoring of natural recovery
(ongoing natural capping) as the appropriate remedy for this area.
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Summary

This Supplemental Feasibility Study recommends a remedy that combines an ambitious
dredging project in the Northwest Corner area with a containment remedy that would isolate the
remaining PCBs under a cap and berm system, and cap metals in near shore areas where copper
exceeds 982 ppm.

The proposed remedy is protective of human health and the environment. It would remove
over 60 percent of the PCBs and isolate metals that have any potential to be bioavailable. It
would provide long term isolation of any remaining contaminated sediments, thereby protecting
aquatic life.

Moreover, the combination of dredging and capping is particularly appropriate because
dredging alone is unlikely to achieve a PCB level of 1 ppm or less. Experience at other sites has
demonstrated that the sloughing of sediments into dredged areas and settlement of sediment
suspended during dredging generally results in residual sediment levels in excess of 1 ppm.
Those problems would likely be exacerbated at the Hastings site where the presence of
significant debris, pilings, and obstructions on unstable slopes makes dredging difficult.

The proposed remedy would also avoid potential safety issues raised by the OU-1
geotechnical constraints and would allow for coordination of the OU-2 and OU-1 remedy. Other
remedial alternatives present a greater risk of bulkhead instability and would likely result in
significant delays in the implementation of the upland OU-1 remedy.

Finally, and importantly, the proposed remedy would not risk contamination of the basal
sand aquifer. It thus meets an important consideration of doing no additional environmental
harm and, unlike other remedies, meets New York state standards, criteria, and guidelines.

The net present worth of the proposed remedy is estimated to be $44 million, including
capital costs and long term monitoring and maintenance. Cap maintenance would be
incorporated into the bulkhead and containment system maintenance plan required as part of the
remedy for OU-1.
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SECTION 1
INTRODUCTION

This report supplements and updates the feasibility study report prepared by the New York
State Department of Environmental Conservation (NYSDEC) during 2003 for OU-2 of the
Harbor at Hastings Site. Its purpose is to evaluate remedial action alternatives based on
additional information and engineering analyses developed after the original feasibility study
report was issued. NYSDEC has agreed that a Supplemental Feasibility Study Report is needed
for this purpose.

1.1 SITE LOCATION AND CONDITIONS

The Harbor at Hastings site is located along the riverfront at 1 River Street in the Village of
Hastings-on-Hudson, New York. It contains two operable units: a former wire and cable plant
located on shore (OU-1), and a portion of the Hudson River located next to the plant (OU-2).
The site is situated on the east shore of the Hudson River in the Town of Greenburgh,
Westchester County between Yonkers and Tarrytown. The Site is located at river mile 21.5 to
22 as measured upstream from the southern tip of Manhattan (see Figure 1.1). The river is
approximately one mile wide at this location.

Like the Tappan Terminal property to the south, this site was created in the late 1800’s and
early 1900’s by placing fill in the river behind a series of wood pilings and bulkheads. The
source of much of the fill is unknown, but visual observation and sampling identified large stone,
gravel, ash, slag, broken concrete, brick and glass, and other debris. The fill material is 20 to
40 ft thick at the western shore of the plant site (OU-1), and recent investigations confirmed the
presence of similar fill material in the river (OU-2), sloping downward from the shoreline
bulkhead to the natural river bottom, forming a wedge-shaped underwater berm that supports the
plant site.

1.1.1 Plant Site (OU-1)

NYSDEC divided the site into two operable units (See Figure 1.2). OU-1 is a 26-acre man-
made plant site constructed of fill material deposited along approximately 2,500 ft (ft) of
shoreline, and extending approximately 450 ft into the Hudson River.

The plant site has been used for industrial and commercial purposes since it was created in
the mid-1800’s. Early uses include a sugar manufacturing plant, pavement manufacturing plant,
and cable manufacturing by the National Conduit and Cable Company. From 1919 to 1977, the
property was owned and operated by the Anaconda Wire and Cable Company and its
predecessor, the Hastings Wire and Cable Company (collectively “AWC”), and was used for
manufacturing copper wire and cable, including a unique type of polychlorinated biphenyl (PCB)
insulated cable made for the United States Navy during the World War Il era.
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There have been no significant industrial operations at the plant site since wire and cable
manufacturing ceased. However, after AWC sold this property in 1978, subsequent owners and
operators used it as an unpermitted waste storage and transfer station for a few years during the
1980’s. More recent uses include truck and auto storage.

ARCO Environmental Remediation Limited (AERL), an affiliate of Atlantic Richfield
Company (AR), purchased the plant site and submerged lands containing the supporting
underwater berm in 1998. AERL arranged to remove dilapidated buildings from the site,
clearing most of the site for the remedial actions described below.

NYSDEC issued a Record of Decision for OU-1 in 2004 (NYSDEC, 2004a) which calls for
excavation of the top 9 to 12 ft of PCB-impacted soil, along with a limited volume of elevated
metals. Deeper PCBs and remaining metals will be contained at the plant site behind a sealed
shoreline bulkhead around PCBs that will remain in the northwest corner of the plant site, and
beneath at least 2 ft of clean cover over the entire site. AR is currently conducting a predesign
investigation for this remedy at OU-1, and is required to submit a draft 50 percent remedial
design in August of 2006.

The Village of Hastings-on-Hudson has developed a waterfront plan (Regional Planning
Association, 2001) which proposes multiple future land uses for the former plant site and the
adjacent Tappan Terminal, including commercial uses, a community center, waterfront plaza,
park, and multi-family housing units (apartments and/or condominiums). Institutional controls
were outlined in the OU-1 Record of Decision (ROD) to ensure that the remedy is consistent
with proposed future development at the site.

1.1.2 River Site (OU-2)

OU-2 is a 31-acre portion of the Hudson River and river sediments next to OU-1. OU-2
begins at the plant shoreline and extends up to 400 ft into the river. Its southern boundary is the
south end of the former wire and cable plant, and its northern boundary is the north end of the
Old Marina Area.

The nearshore portion of OU-2 contains a submerged berm of wooden pilings and fill
material that supports the plant site. The fill ranges in thickness from 10 to 20 ft along the
eastern boundary of the plant site (near the natural river shoreline) to 20 to 40 ft along the
western boundary of the plant site (the man-made shoreline). The fill includes large stone,
gravel, silt, sand ash, slag, sand, broken concrete, brick and glass, wood and other debris. It
appears typical of similar filled areas created in the late 1800s and early 1900s, and contains
substantial quantities of large objects that will be difficult to remove in any dredging remedy.

Parts of the berm are covered with soft river sediments of silt and clayey silt, described in
some locations as “soupy” and “having the consistency of toothpaste,” emphasizing their low
solids content. The thickness of the soft sediment varies considerably. At the shoreline this
material is found in the spaces between rip rap, pilings, gravel and other large fill material that is
visible along the shoreline at low tide (see Figure 2.1 photos of the shoreline). As you move
away from the shoreline the soft river sediment layer increases up to a maximum of 5 to 10 ft,
with the deepest sediment found around the toe of the berm. The soft sediment layer declines as
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you move away from the berm, and in parts of the Offshore Area it is 1 foot or less in thickness.
The berm sits on top of a layer of marine grey silt, which represents the original Hudson River
sediments. The marine silt is a plastic low permeability clayey silt, with estimated conductivities
of 10° to 107 centimeters per second. The marine silt ranges in thickness from 10 ft on the
eastern side of OU-1, and 40 to 50 ft along the western side of OU-1 and n the middle of OU-2 in
the Hudson River. Due to its low permeability, the marine silt serves as a confining unit or
aquitard between the fill and sediment layers above and the groundwater below. Structurally, the
marine silt is highly compressible and has low shear strength, which limits it capacity to serve as
a bearing surface for structures.

Below the marine silt is a basal sand unit of medium to dense coarse sands and gravels that
varies in thickness from approximately 10 ft on the eastern side of OU-1 up to approximately
70 ft along the western side of OU-1 and into OU-2 in the river. This unit has a higher shear
strength than the clayey silt layer above it, and provides structural support for pilings and pile-
supported buildings at the plant site. The basal sand unit contains a large groundwater aquifer
that is under artesian pressure at portions of the site.

1.1.3 Tappan Terminal

The Tappan Terminal is located along the south boundary of OU-1 and OU-2. It is an
inactive hazardous waste disposal site (NYSDEC site number 3-60-015) formerly used for
petroleum storage and the manufacture of dyes, pigments and photographic chemicals. Like the
OU-1 and OU-2 site next door, the Tappan Terminal was constructed of fill material placed in
the river behind a series of pilings and bulkheads, beginning in the mid 1800°s and continuing, at
that site, until 1970. The primary contaminants of concern at the terminal include
chlorobenzene, semi-volatile organic compounds, and metals including copper, nickel and zinc.

NYSDEC released a Proposed Remedial Action Plan for the Tappan Terminal in December
2005 (NYSDEC, 2005a), proposing excavation of soil that is visibly or grossly contaminated, air
sparging and soil vapor extraction to remove chlorobenzene, and a two foot thick cap over
contamination remaining on shore, at an estimated cost of $4.23 million. NYSDEC did not
propose any remedy for contamination in the river next to the terminal, although it noted that
elevated levels of metals were found throughout the fill material used to build the terminal, and
stated that such contaminants are “commonly associated with historic fill containing ash and
furnace slag.” (NYSDEC Fact Sheet, Remedial Actions Proposed for Tappan Terminal,
December 2005).

1.2 CONTAMINANTS OF CONCERN

The primary contaminants of concern in the river at OU-2 are PCBs and copper. Elevated
levels of lead, nickel, silver, and zinc were also found in OU-2 sediment.

The highest concentrations of PCBs, and most of the PCB mass (99 percent), are located
near the northwest corner of the plant site. While most of the PCB mass is found in the top 7 ft
of sediment and fill material (60 percent), or the top 9 ft of sediment and fill material
(75 percent), PCBs have been detected nearly 40 ft below the mudline in the river, and at similar
depths at the plant site on shore.
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Former AWC plant employees and historic documents indicate that PCBs and similar
chlorinated compounds were used at the plant site during the World War 1l era to make fireproof,
waterproof shipboard cable for the US Navy. PCBs, polychlorinated terphenyls (PCTs) and
polychlorinated naphthalenes (PCNs) arrived on site in a solid form. They were mixed with a
solvent, and the mixture was used to saturate, insulate and coat cables. A small fraction of this
mixture was released into the environment, mostly near the northwest corner shoreline. Samples
show that some of this mixture entered the river through outfall pipes, and some migrated
downward through the fill material at the plant site until it reached the impermeable marine silt
layer, then migrated outward into the river, at depths up to 40 ft below the surface of the fill.

Low levels of PCBs were found in intermittently in sediments along the rest of the plant
shoreline, in the Old Marina north of the plant site, and up to 400 ft off the plant shoreline.
Approximately 1 percent of the total PCB mass was found in this broader 28 acre area. The
surface weighted average concentration of PCBs in this larger area is below the 1 ppm
preliminary remedial goal (PRG) that NYSDEC has selected for the Hudson River.

Elevated metals were concentrated in three small areas near former wire and cable plant
outfall pipes. Much of the elevated copper mass (approximately 78 percent) is found in these
areas, which total approximately 20,000 square feet in size (one half of an acre). Other metals
associated with the wire and cable plant (lead, nickel, and zinc) were concentrated in the same
locations, suggesting they came from the same source. Lower levels of metals were found
throughout the fill material in the plant site and river berm, and are likely to be components of
ash and furnace slag used to create the entire site (OU-1, OU-2 and the Tappan Terminal) in the
late 1800’s and early 1900’s.

1.3 PRIOR STUDIES AND PROPOSALS FOR REMEDIAL ACTION

This Supplemental Feasibility Study Report has been prepared as a follow-up to the
Feasibility Study (FS) Report for OU-2 prepared for NYSDEC by Earth Tech of New York and
issued in March 2003 (Earth Tech, 2003). The 2003 FS Report was based on the 2000 Remedial
Investigation (RI) Report for OU-2 (Earth Tech, 2000). Information about adjacent land use,
results from additional investigations, remedial action objectives, applicable or relevant and
appropriate requirements (called standards, criteria and guidelines in New York State), a
technology screening, and an evaluation of remedial alternatives are all presented in the Earth
Tech FS report. NYSDEC proposed a remedy for OU-2 in October 2003 based on
Alternative 6A of the 2003 FS. Under Alternative 6A, NYSDEC recommended a sediment
dredging remedy for OU-2 that consisted of removing nearshore sediment containing more than
1 ppm PCBs or exceeding any of the 2003 preliminary remediation goals (PRGs) for metals,
which were set at NYSDEC’s reported background levels for metals in the lower Hudson River.

AR and other parties including the National Oceanic and Atmospheric Administration,
Village of Hastings-On-Hudson, Scenic Hudson, Riverkeeper, and the Hudson Valley Health &
Tennis Club provided comments to NYSDEC on the October 2003 PRAP in December 2003.
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1.4 PUR

POSE OF SUPPLEMENTAL FEASIBILITY STUDY

AR and NYSDEC have worked together since 2003 to continue to assess OU-2. Various

suppleme
2005. T
follows:

ntal field investigations and technical analyses have been completed during 2004 and
he primary reasons for providing this Supplemental FS Report at this time are as

Additional data collected in 2004 and 2005 provides significant new information
needed to evaluate remedial action alternatives for OU-2, including information about
the extent of fill material in the river, the location of contamination within the fill,
geotechnical limits on the ability to remove all of the fill material that supports the
plant site, and additional data on the bioavailability and toxicity of metals at the site.

Recent site technical analyses show that the deepest dredging near the shoreline as
would be required by Alternative 6A (Earth Tech, 2003) is not implementable without
slope failure that would result in unacceptable risk to the environment and pose
additional safety concerns. Geotechnical site constraints preclude removing the
deepest contamination near the shoreline even if the shoreline bulkhead is driven
through the underlying basal sand or the excavation at OU-1 is left open below its
existing grade while river sediment is dredged.

Results from dredging at other sites have shown that a PRG of 1 ppm for PCBs in site
sediment is not achievable at this site by any dredging technology operated alone (i.e.,
without the application of a post dredging cap).

Contaminated sediments are found within fill material that contains large rock, timbers,
and other significant obstructions and debris, requiring the use of mechanical dredging
in any sediment removal alternative. The impacted sediments that would be
resuspended during mechanical dredging would make the 1 ppm PRG for PCBs even
harder to attain without follow-up capping.

The 2003 FS substantially underestimated the volume of material that would have to be
dredged to meet the sediment remediation goals proposed in that document. Sediment
dredging volumes needed to be adjusted upwards, and revised sediment volumes
directly affect estimates of remedy impacts and remediation costs.

Sediment capping projects at other sites with PCB and/or metal contamination have
demonstrated that capping can be a durable, environmentally protective alternative.

USEPA recently released new guidance stating that bulk metal concentrations in
sediments are a poor predictor of toxicity (USEPA Equilibrium Partitioning Sediment
Benchmarks (ESB) Guidance (USEPA, 2005a)). USEPA found that toxicity is more
closely related to bioavailability, and that bioavailability can be predicted by examining
metal levels in pore water, and acid volatile sulfide and total organic carbon levels in
sediments. Following this guidance, supplemental site investigation identified high
levels of natural acid volatile sulfides and total organic carbon in sediments of OU-2,
providing substantial capacity to sequester (bind) metals and limit their bioavailability
and toxicity (see Appendix C). Use of acid volatile sulfides and simultaneously
extracted metals results to assess metals toxicity is encouraged in the most recent
USEPA guidance on contaminated sediment (USEPA, 2005a).
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Remedial action alternatives are evaluated separately in this report for the specific areas that
comprise OU-2: the Northwest Corner Area, the Southern Area, the North and South Boat Slips,
the Old Marina Area, and the Offshore Area. Figure 1.3 shows how OU-2 has been divided for
the purpose of this evaluation of remedial alternatives. The Northwest Corner Area has a surface
area of approximately 2.9 acres in size that extends along the northernmost one third of the site
shoreline and out into the river approximately 140 ft, as presented in the October 2003
Feasibility Study, to a temporary rigid containment barrier alignment. The purpose of the
temporary rigid containment barrier would be to reduce losses of impacted sediments that are
suspended during dredging (containment of suspended sediment is discussed in depth later in
Section 2). The Southern Area has a surface area of approximately 2.3 acres along the site
shoreline south of the Northwest Corner Area excluding the two boat slips. The Southern Area
extends approximately 60 to 80 ft from shore to a location corresponding to a mean tidal water
depth of 15 ft, which is the maximum average water depth at which silt curtains (used to
temporarily contain suspended sediment) have been proven to be effective. The two boat slips
together cover a surface area of approximately 1.4 acres adjacent to the north and south ends of
the former Building 15, which was the largest site building in the center portion of OU-1 prior to
being demolished in 2005. The Old Marina Area is located adjacent to the north end of the
Northwest Corner Area and covers a surface area of approximately 2.2 acres. The Offshore Area
lies beyond the Northwest Corner Area and Southern Areas to the west and covers an area of
22 acres to a distance 400 ft offshore.

The individual areas within OU-2 have unique characteristics such as contaminant
concentrations, hydrodynamic conditions, and geographical location. These characteristics
warrant individual consideration when developing remedial action alternatives.

e The Northwest Corner Area has been broken out as an individual area based on the
concentration and depth of PCBs in sediment in this area.

e The Southern Area makes up the rest of the shoreline outside the boat slips. The
Southern Area has much lower levels of PCBs in sediment, along with limited areas of
concentrated sediment metal contamination.

e The Old Marina Area and the two boat slips are evaluated separately because of their
confined locations. PCB concentrations in Old Marina Area sediment are less than
10 ppm, which means that material removed from the Old Marina Area could possibly
be used as fill either at OU-1 or at an offsite location. The North Boat Slip has
sediment concentrations similar to the Old Marina Area. The South Boat Slip, while
grouped with the North Boat Slip and Old Marina Area, is relatively free of
contaminant concentrations as the only sediment sample with a PCB concentration
greater than 1 ppm measured at depths of 8 ft or more below the sediment surface.

e The Offshore Area is outside of the areas where temporary containment can be
practicably implemented and includes sediment which appear to have not been greatly
impacted by former site industrial activities. Additional characteristics of each area are
provided in subsequent sections of this report.

Table 1.1 provides the area-weighted average sediment PCB concentrations, by depth, in
each of the OU-2 areas. A comparison of these profiles helps to distinguish between these areas.
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For example, area-weighted average PCB concentrations in the Northwest Area are several
hundred parts per million in the upper eight ft of sediment, and varies between 7.9 and 31.3 ppm
below ten ft. In contrast, the area-weighted average sediment concentration for PCBs in the
Southern Area is 0.4 ppm within the upper two ft of sediment and is lower below two ft.

Section 2 of this report updates the remedial technologies evaluation presented in the
2003 FS Report. Section 3 presents remedial action alternatives for the Northwest Corner Area.
Section 4 summarizes the evaluation of alternatives for the Northwest Corner Area. Sections 5
and 6 present and then evaluate the remedial technologies and alternatives applicable to the
Southern Area. Sections7 and 8 present and then evaluate the remedial technologies and
alternatives applicable to the North and South Boat Slips and the Old Marina Area. Sections 9
and 10 present and then evaluate the remedial technologies and alternatives applicable to the
Offshore Area. Section 11 presents the basis for preferred remedial action alternatives.

Elevations are presented throughout this Supplemental FS Report based on the North
American Vertical Datum of 1988 (NAVD88). From the US Geological Survey’s water level
gage at Hastings-on-Hudson, and based on NAVDS88, the river water level elevation at the
minimum low tide averaged over each tidal cycle from nearly 13 years of continuous data (data
from May 1992 through February 2005) is -2.0 ft, while the average maximum high tide river
water level elevation is +2.2 ft. The difference in low and high tide elevations is therefore 4.2 ft.
The mean tidal water level, or mean sea level, based on NAVDS88 is +0.1 ft. OU-2 river
bathymetry is based primarily on a 1997 survey by Alpine Ocean Seismic Survey, Inc. (see
Appendix A-1 in Earth Tech, 2000).

1.5 SUMMARY OF SUPPLEMENTAL INVESTIGATIONS

Following the 2003 OU-2 FS Report, additional data was collected to further assess
conditions at OU-2. Investigation work efforts were reviewed with NYSDEC and performed in
three steps: the Fall 2004 Supplemental Investigation, the Summer 2005 Supplemental
Investigation, and the Fall 2005 Supplemental Investigation. Each of these investigation efforts
was based on a work plan that included documented field and laboratory procedures approved by
NYSDEC. In addition, Earth Tech (under the supervision of NYSDEC) collected and analyzed
sediment samples from OU-2 for dredge elutriate tests as described in Section 2.1.

1.5.1 Fall 2004 Supplemental Investigation Scope
The Fall 2004 Supplemental Investigation consisted of the following components;

e Geophysical side scan sonar and magnetometer surveys at OU-2 used to better evaluate
the extent of debris in portions of OU-2;

e Cone penetrometer investigation used to help assess sediment shear strength;

e A two-month hydrodynamic survey within OU-2 that included long-term and short-
term measurements of water velocities, wave heights, water levels, and water quality
(turbidity, conductivity, temperature, dissolved oxygen, oxidation-reduction potential,
and pH);
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e Column settling and dredge elutriate analyses using US Army Corps of Engineers
methods to provide sound data to support assessments of the short-term impacts of
dredging on water quality and handling of dredged materials. In addition, NYSDEC
conducted dredge elutriate testing of two additional OU-2 sediment samples.

e PCB porewater sampling and analysis from the top foot of sediment at five OU-2
locations;

e Porewater metals, acid volatile sulfides (AVS), simultaneously extracted metals
(SEM), and organic carbon analyses of samples from the top foot of sediment at 17
OU-2 locations to assess metals bioavailability and toxicity based on USEPA’s ESB
methodology (USEPA, 2005a); and

e Radioisotope dating analysis of sediment samples from the top five ft at four OU-2
locations to better assess sediment deposition to supplement previous sediment rate
measurements reported in the 2000 RI Report.

Results from the Fall 2004 OU-2 Supplemental Investigation were presented in VVolumes 1
and 2 of a field work summary report (Parsons, 2005a) and in a separate oceanographic
investigation report (Parsons, 2005b).

1.5.2 Summer 2005 Supplemental Investigation Scope

The Summer 2005 Supplemental Investigation consisted of additional sediment sampling at
19 OU-2 locations using a vibracore up to a depth of 30 ft below the mudline (as measured from
the top of the sediment) as well as supplemental geophysical and manual probing work. The
purpose of the additional sediment sampling was to improve understanding of sediment PCB and
metal concentration distributions, organic carbon content, and particle size in sediment from
selected locations in the Old Marina Area in the Northwest Corner Area and the two boat slip
areas. The purpose of the additional geophysical and manual probing work was to provide
additional information about the extent of metallic and other debris directly adjacent to the OU-2
shoreline. The Summer 2005 geophysical work consisted of high resolution side-scan sonar and
magnetometer surveys along the OU-2 shoreline. It also included a physical probing study,
metal detector survey, and underwater imaging all in very limited (not site-wide) areas. Field
procedures were executed in conformance with a sampling work plan (Parsons, 2005c) and a
physical site characterization work plan (Parsons, 2005d). Results from the Summer 2005
Supplemental Investigation have been reported separately (Parsons, 2005e).

1.5.3 Fall 2005 Supplemental Investigation Scope

The Fall 2005 Supplemental Investigation was conducted during November 2005 to provide
further evaluation of AVS, SEM and organic carbon analyses to sequester metals and limit their
bioavailability and toxicity (USEPA, 2005b). This investigation evaluated sediment in the O to
3-inch depth range and intervals in the 3 to 12-inch depth range at sampling locations where
previous studies had demonstrated the highest metal concentrations. A work plan was submitted
to NYSDEC for this effort (AR, 2005a) and approved by NYSDEC Results from the Fall 2005
Supplemental Investigation have been reported separately (Parsons, 2006).
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1.5.4 Summary of 2004-2005 Supplemental Investigation Results

These three investigation efforts together provide better definition and understanding of
PCB distribution in OU-2 sediments; the relationship between the presence of metals and
sediment toxicity; and the nature of the sediments themselves. Specifically:

Both the area and depth of PCB distribution in OU-2 sediment off the Northwest
Corner Area and in the Old Marina Area have been characterized. The characterization
has included the statistical determination of PCB concentrations, mass, and volume.
Vertically, PCBs in sediment sampled off the Northwest Corner Area and in the Old
Marina Area do not extend beyond the top of the marine silt (see Appendix A).

Approximately 60 ft off the northern portion of the Northwest Corner Area in the
vicinity of RB-20 (see SD-52 on Figure 1.3), the depth to the marine silt and the depth
of PCBs in sediment measured during 2005 using continuous vibracoring with high
percent sample recovery were significantly shallower than previously was reported in
the RI report for RB-20. The original sediment testing from RB-20 was collected using
drive and wash drilling techniques that resulted in poor sediment sample recovery.

Porewater and dissolved organic carbon results show that the bioavailable
concentrations of PCBs in OU-2 sediment are limited.

Within the Old Marina Area, sediment PCB concentrations are generally between less
than 1 and 7 ppm.

Additional estimates of sediment shear strength were obtained using a cone
penetrometer at various locations and depths. These results were incorporated into the
geotechnical analysis (see Appendix B).

Concentrations of metals in OU-2 sediment porewater are below NYSDEC chronic
saltwater water quality standards for protecting benthic marine organisms (see
Appendix C and Table 7 in AR, 2005c).

Evaluation of the AVS, SEM, and total organic carbon (TOC) site data collected in the
Fall 2004 and Fall 2005 based on USEPA’s (2005) equilibrium partitioning sediment
benchmark (ESB) guidance demonstrates that metals are not bioavailable or toxic at
copper concentrations ranging up to at least 982 ppm in OU-2 sediments. These new
ESB based analyses, in combination with site-specific toxicity and benthic community
studies conducted previously at OU-2, demonstrate that 982 ppm is an appropriate and
conservative site-specific PRG proposed for copper in OU-2 sediment (see
Appendices C and D).

Evaluation of the spatial distributions of metals demonstrated that areas with elevated
concentrations copper correspond well with those of nickel, lead and zinc.

On a daily basis, the average measured river water velocity exceeded 1.5 ft per second
at some depth in the water column nearly each day during the Fall 2004 investigation at
the five locations monitored.
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e Extensive metal and non-metallic debris (such as timber pilings, concrete, wire cable,
tires, and general fill debris) were identified at the mudline and in the sediment
subsurface throughout OU-2 but concentrated in the nearshore areas.

e Based on the column settling results, slow settling of OU-2 sediment (1.5 to 2
vertical ft of clarification over a 6-hour tidal period) would take place following
resuspension of sediment due to dredging operations.

e Dredge elutriate test data used to predict PCB concentrations in surface water during
dredging activities showed approximately 0.3 parts per billion of dissolved and
suspended PCBs after 12 hours of settling from a sediment containing 3 ppm PCBs.

e Radioisotope dating results showed a net accumulation of sediment in the four
locations tested.

e Geophysical analyses and physical probing show the presence of significant debris
intermixed with site sediment.

1.5.5 Sediment Contaminant Distribution Modeling for OU-2

All of the new data, along with existing data, was analyzed for quality assurance purposes
and incorporated into a three-dimensional contaminant distribution model has been developed
for OU-2. Environmental Standards, Inc. (ESI) developed the model for AR using the latest
version of the Environmental Visualization System software package developed by Ctech, Inc.
(Ctech, 2005). This Environmental Visualization System software package models and displays
environmental site data in a three-dimensional framework, and it has been used extensively by
USEPA, other regulatory agencies, and industry. ESI used this software to integrate data for
OU-2 from a wide variety of project data sources, including the database of analytical results,
project boring log files, site AutoCAD maps, and GIS shapefile layers. Historical site data
validated by ESI in 2004-2005 have been incorporated into the contaminant distribution model in
addition to OU-2 data collected and validated during 2004 and 2005. These three dimensional
modeling processes are presented in Appendix A.

Contaminant distribution modeling results for OU-2 constituents are displayed as three-
dimensional sampling locations, three-dimensional sediment volumes based on action levels for
PCBs and metals, and three-dimensional kriged geological surfaces produced by geostatistical
analysis. The contaminant distribution model for OU-2 consists of approximately one million
grid cells, each 10 ft by 10 ft by 2 ft deep. Horizontal and vertical variations were extensively
evaluated and have been set to a reasonable value based on available site data, professional
judgment based on Environmental Standards’ previous contaminant distribution modeling
experience, and Ctech’s peer review. Predicted chemical volume and mass calculations from
each of these cells have been used to develop remedial sediment volume and contaminant mass
estimates for each remedial alternative. Animations of the contaminant distribution modeling
output have also been created to display site conditions from different three-dimensional views
(see Appendix A).
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1.5.6 Application of a Hudson River Estuary Hydrodynamic Model to OU-2

AR and its consultants have worked during 2005 with Hydroqual, Inc. to apply Hydroqual’s
hydrodynamic model of the Hudson River for the purpose of developing the erosion protection
requirements for an underwater cap within OU-2. A preliminary analysis of the shear stresses
induced by extreme events in the river was conducted employing the calibrated, validated, and
peer-reviewed hydrodynamic model developed by Hydroqual for the Hudson River Estuary. The
model is described in a paper by Blumberg et al. (1999).

1.6 LEGAL FRAMEWORK

The Harbor at Hastings site (Number 3-60-022) is an inactive hazardous waste disposal site
being regulated under the New York State Environmental Conservation Law and New York
State rules and regulations for inactive hazardous waste disposal sites set forth in Title 6,
Part 375 (Subpart 1) of the Codes, Rules and Regulations of the State of New York (6 NYCRR
Part 375 et seq.). NYSDEC’s Division of Environmental Remediation has primary regulatory
responsibility for the site under NYCRR.

The Comprehensive Environmental Response Compensation and Liability Act (CERCLA,
40 USC 9601 et. seq.) and associated federal regulations such as the National Contingency Plan
(40 CFR Part 300 et seq.) are also relevant in the remedy selection process, and have been
largely incorporated into state law.

This Supplemental Feasibility Study Report has been prepared in accordance with US
Environmental Protection Agency (USEPA) and NYSDEC guidance documents, including
Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA
(USEPA 1988); New York’s, Guidelines for Remedial Investigations/Feasibility Studies, HWR-
89-4024 (NYSDEC 1989); and Technical and Administrative Guidance Memorandum
(TAGM),_4030 Selection of Remedial Actions at Inactive Hazardous Waste Sites (NYSDEC
1990) as amended or expanded by later guidance.

There are two existing settlement agreements that have an impact on the selection of a
remedy for OU-2. A judicially approved consent decree is in place between AR, the Village of
Hastings-On-Hudson, and the Hudson Riverkeeper, requiring AR to implement a state-approved
remedy for OU-1 in a timely manner.4 An administrative settlement between AR and NYSDEC
requires AR to implement the remedy selected in the March 2004 Record of Decision for OU-1,
and to submit a draft 50 percent remedial design for that remedy by August of 2006. Both
agreements require an OU-1 remedy with a shoreline bulkhead, and initial designs indicate that a
substantial berm will be needed in the river to support the bulkhead and plant site land mass.
The remedy for OU-1 affects the range of feasible remedies for OU-2.

4 Federal consent decree requirements include raising the OU-1 ground surface elevation up to a final grade 5 ft above its
original (pre-excavation) grade. The average original grade at OU-1 is +4 ft. The federal consent decree also specifies that
new buildings in the future be placed with a minimum setback of 100 ft from the river shoreline and that AR establish a
minimum of 6.25 acres of the site as open space.
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The bulkhead and berm are an important structural component of the remedy options for
both OU-1 and OU-2. Excavation of fill from OU-1 and removal of sediment and fill material
from OU-2 both affect the stability of the shoreline bulkhead. Remedy components such as
lightweight fill within OU-1, the extent of the berm in OU-2, and potential coordination of
excavation on both sides of the bulkhead at the same time, need to be evaluated together to select
an appropriate remedy for the site as a whole, and to avoid incompatible remedies that cannot
feasibly be implemented at the site.

1.7 REMEDIAL ACTION OBJECTIVES

The remediation goals for OU-2 as presented in the October 2003 PRAP (also called
remedial action objectives) are to eliminate or reduce to the extent practicable:

e Unacceptable human and wildlife exposures to PCBs based on humans and wildlife
consumption of fish and shellfish;

e Toxicity of site sediments to sediment-dwelling (benthic) organisms; and

e Potential for humans to be exposed from incidental ingestion of river water and direct
contact with site sediment.

The 2003 PRAP also sought to eliminate exceedances of NYSDEC surface water quality
standards for PCBs, currently set at 0.000001 parts per billion to protect humans that may
consume fish and 0.00012 parts per billion to protect fish-eating wildlife. However, these
standards for PCBs are well below laboratory detection limits and well below background water
quality measured to be 0.04 parts per billion in the lower Hudson River (Earth Tech, 2005),
which indicates that it is not feasible to use these standards as remedial goals at this site.

During 2003, NYSDEC proposed a numeric sediment PCB remedial goal of 1 ppm, based
on background sediment concentrations of PCBs in the lower Hudson River. Figure 1.3 shows
the extent of OU-2 sediment exceeding the PRG of 1ppm PCBs. This figure presents
contaminant distribution modeling results from a three-dimensional modeling effort and does not
indicate the depth at which elevated concentrations of PCBs were found.

During the World War 11 era, certain chlorinated compounds were used at the wire and cable
plant site to manufacture shipboard cable for the US Navy. In addition to Aroclors 1260 and
higher, which consist of PCBs, Aroclor 4465, which contained both PCBs and PCTs, and
Halowax, which contained a mixture of PCBs and PCNs, were all used to manufacture this
product. PCTs and PCNs have similar chemical structures and environmental fate and transport
characteristics as PCBs. Because they were found commingled with PCBs, this Supplemental
FS uses PCBs as a marker for the presence of all three compounds.

The former wire and cable plant site is now contaminated with PCBs, and most of the
contamination in OU-1 is found in the northwest corner of the plant site. Most of the PCB
contamination in OU-2 in the river is also found here, near the northwest shoreline of the plant
site (Earth Tech, 2000). This conclusion was more recently confirmed using the AR contaminant
distribution model and additional site data collected during 2004 and 2005. The 2003 FS used
Aroclor 1260 to indicate whether PCBs detected in the river sediments are associated with
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historical operations at the plant site, and this Supplemental Feasibility Study continues this
practice. Less chlorinated PCB such as Aroclors 1242, 1248, and 1254 are associated with
upriver sources (Earth Tech, 2003), and with different types of manufacturing operations or
products.

In addition, NYSDEC has considered numeric PRGs for several different metals in OU-2
sediment. PRGs were proposed by NYSDEC in 2003 based on estimates of background
concentrations of metals in sediments in the Lower Hudson River, which were derived from a
limited number of samples collected as part of the earlier Remedial Investigation (Earth Tech,
2003, Table 2.11). This Supplemental FS uses the spatial distribution of elevated concentrations
of copper in sediments as a surrogate for the distribution of nickel, lead and zinc when
establishing sediment remedial areas and volumes. As explained in Appendix C , copper was
chosen as a surrogate for the other metals, because it: (i) has the highest frequency of PRG
exceedances of the metals for which PRGs were established in the 2003 FS; (ii) is the primary
metal in OU-2 sediments driving exceedances of the 130 micromoles per gram of organic carbon
ESB threshold (USEPA, 2005a); (iii) constitutes the highest metal concentration in the site
porewater relative to State water quality standards; and (iv) locations elevated sediment
concentrations of copper correspond well with locations showing elevated concentrations of
nickel, lead and zinc.

Figure 1.4 shows how copper is distributed in OU-2 sediment. Similar to Figure 1.3, the
copper distribution depicted in Figure 1.4 is from three-dimensional contaminant distribution
modeling conducted as part of this Supplemental FS and does not indicate the depth of elevated
metals (see Section 1.3 and Appendix A). Figures showing the distribution of lead, nickel and
zinc in OU-2 sediment are presented in Appendix A.

Data presented in the 2000 RI and the 2003 FS indicate that copper, lead, nickel, and zinc
are present in OU-2 sediments. The RI identified copper as the primary metal in OU-2
sediments that may be considered site-related (Earth Tech 2000, Page 6-13). Copper was the
primary metal used at the site in the production of copper wire and cable. The RI also noted that
lead, mercury, nickel, silver, and zinc are present at concentrations above background in
localized areas of OU-2 and suggested further evaluation of these metals (Earth Tech 2000).
Lead was used onsite and the spatial distribution of elevated concentrations of lead in OU-2
sediments is consistent with that of copper with the highest concentrations found at isolated
locations: 1) south of the South Boat Slip; 2) offshore of former Building 15; and 3) in the
Northwest Corner Area within the fill. Although there is no evidence of nickel and zinc being
used onsite, the distribution of elevated concentrations of nickel and zinc is similar to those of
copper and lead (see Appendix A or C). The industrial fill used to create this and the Tappan
Terminal properties is a likely source for low levels of all of these metals. In contrast, the 2003
OU-2 FS found that concentrations of mercury were consistent with upstream conditions not
related to the site, and therefore, associated with an upstream source rather than a site-related
source. The pattern of silver distribution was also found to be inconsistent with a site-related
source. These data indicate that OU-1 is not a source for mercury or silver. Based on these data,
copper is clearly the primary metal of concern in sediments of OU-2. In addition, copper serves
as an indicator for the other metals. The spatial distributions of elevated concentrations of
copper, zinc, lead, and nickel in the southern portion of the Site are very consistent, being
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focused primarily on areas offshore of the sluice and the SPDES discharge pipe at former
Building 15 (see Appendix A figures). Therefore, focusing the metal remedy on areas with
elevated copper concentrations should also address the more limited areas of elevated lead,
nickel, and zinc concentrations.

With the focus on copper as the primary metal of concern in OU-2 sediments, the USEPA
(2005a) ESB methodology was applied to the Fall 2004 and Fall 2005 AVS, SEM, and TOC
data. As presented in Appendix C, the threshold for exceeding the 130 micromoles per gram of
organic carbon ESB benchmark below which toxicity is never observed lies between sediment
copper concentrations of 982 and 1,230 milligrams per kilogram (mg/kg) or ppm. The 982 ppm
copper concentration, which corresponds to 69 micromoles per gram of organic carbon is over
40-fold lower than the 3,000 micromoles per gram of organic carbon ESB benchmark that
indicates predicted toxicity. Based on these data, 982 ppm represents an appropriately
conservative site-specific ESB-based PRG proposed for copper in OU-2 sediment. Use of
88.7 ppm copper as a PRG would be excessively conservative, however the sediment copper
concentration of 88.7 ppm is also given consideration as an estimate of background copper levels
for local sediments based on the OU-2 RI analysis.

Proposed site-specific ESB-based PRGs for sediment were also developed for lead, nickel
and zinc (see figures at the end of Appendix C). The values for the proposed ESB-based PRGs
for lead, nickel and zinc were 379, 160, and 1,050 mg/kg, respectively. Spatial distributions of
concentrations of nickel, lead and zinc in excess of these proposed PRGs correspond well with
that of copper in excess of its proposed PRG. These data reinforce the appropriateness of using
the proposed copper PRG as a surrogate for these other metals (see Appendix C).

Goals and requirements associated with the extent of sediment to be evaluated for
remediation are based on 1 ppm PCBs and 982 ppm copper concentrations in sediment. Other
goals and requirements for OU-2, such as environmental protection requirements during
remediation, are presented in the 2003 FS Report for OU-2 with the exception of the local village
noise control requirements and the recent federal consent decree. The code of the Village of
Hastings-on-Hudson (updated in December 2003) includes in Chapter 217 specific noise control
requirements that limit construction activities to the hours of 7:30 AM to 8:00 PM each Monday
through Saturday and to the hours of 10:00 AM to 5:00 PM each Sunday.
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TABLE 1.1

AREA WEIGHTED AVERAGE SEDIMENT PCB CONCENTRATIONS BY AREA

Depth Northwest Southern South Boat North Boat | Old Marina Offshore
Corner Area | Area AWA Slip AWA Slip AWA Area AWA Area AWA
AWA
Oto 2’ 211 0.40 Less than 1.88 0.68 0.20
0.01
2'to 4’ 210 0.33 Less than 1.25 0.87 0.10
0.01
4’ to 6’ 244 0.24 Less than 0.61 0.47 0.05
0.01
6’ to 8 152 0.18 Less than 0.62 0.11 0.01
0.01
8’ to 10’ 57.2 0.15 0.16 1.29 0.04 Less than
0.01
10’ to 12 31.3 0.13 0.38 5.23 0.02 Less than
0.01
12’ to 14’ 19.5 0.09 0.53 8.84 0.02 Less than
0.01
14’ to 16’ 14.1 0.03 0.18 3.81 0.02 Less than
0.01
16’ to 18’ 10.0 0.01 0.02 0.96 0.01 -
18’ to 20’ 7.93 0.01 - 0.67 0.01 -
20’ to 22’ 8.94 Less than - 0.40 Less than -
0.01 0.01
22’ to 24’ 10.4 Less than - 0.07 Less than -
0.01 0.01
24’ to 26’ 12.4 Less than - Less than Less than -
0.01 0.01 0.01
26’ to 28’ 16.7 Less than - Less than - -
0.01 0.01
28’ to 30’ 22.6 Less than - - - -
0.01
Q) From AR contaminant distribution model output. Concentrations are in parts per million (or
milligrams per kilogram).
2 An “-” entry indicates the absence of any sediment PCB concentrations at this depth interval greater

than 1 ppm.
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SECTION 2
REMEDIAL TECHNOLOGIES UPDATE

This section updates the evaluation of remedial technologies presented in the OU-2 FS
Report (Earth Tech, 2003) with new information and analyses of remedial technologies that were
not presented in the 2003 OU-2 FS Report.

The remedial action alternatives for OU-2 presented beginning in Section 3 are based on
removal of contaminated sediment and/or capping to isolate contaminated sediment.

2.1 SEDIMENT REMOVAL (DREDGING)

Dredging has been performed at many environmental sites in the Northeast, Midwest and
West Coast of the United States and at other sites around the world. Mechanical and hydraulic
dredging and stream diversion “in-the-dry” excavation techniques have all been implemented at
different contaminated sediment sites, depending on the differing conditions present at each site.
Key elements in a dredging operation typically include onshore support zone preparation,
removal of debris and obstructions, sediment removal, staging and transport, treatment/
dewatering, and disposal. This report subsection focuses on sediment dredging and removal of
debris and obstructions but the evaluations of sediment removal alternatives in Sections 4, 6, and
8 also address impacts associated with removal, staging, treatment/dewatering, transport, and
disposal of sediment.

The primary adverse environmental impact of debris and sediment removal is normally the
particulate and dissolved contaminant releases that occur from sediments resuspended into the
overlying water column. Resuspension losses during sediment removal can be reduced or
controlled to some extent with dredging management practices and also through the use of
temporary containment structures, but resuspension can not be prevented. Resuspension, as the
term is used in this document includes dredge head losses, as well as releases occurring during a
whole range of necessary ancillary activities including removal of debris and obstructions, barge
prop wash, barge handling, and anchoring a barge into sediment. During a dredging operation,
measures are needed to control resuspension and meet site remediation goals or, if goals are not
achievable, to control resuspension to an extent that is technically practicable.

As noted above, dredging is often accomplished using mechanical or hydraulic means. In
some cases dredging is undertaken via diversion and in-the-dry mechanical excavation; however
this technique is not viewed as being applicable to OU-2. The relative success of dredging is
dependant on site-specific factors and the effectiveness of engineering controls implemented
while dredging. The discussion in this subsection focuses on site-specific factors affecting
dredging, impacts of dredging on OU-2, and engineering controls potentially applicable to a
dredging operation at OU-2.
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2.1.1 Site-Specific Factors and Impacts of Dredging at OU-2

At Hastings OU-2, conditions for dredging impacted sediment would be extremely
challenging.  Numerous site-specific conditions that would make dredging difficult are
anticipated to be the abundant presence of assorted debris and wood pilings as described in
recent AR field investigation reports (Parsons, 2005a and 2005b), steep and irregular sediment
slopes on the order of 2.5 horizontal to 1 vertical to a water depth of up to 25 ft, fluctuating water
levels due to tidal and wind-wave actions, the fine-grained silty nature of OU-2 sediment, weak
soil strengths, and the depth of contaminated sediment. These site-specific factors, coupled with
the concentrations of PCBs present, would make environmental dredging less effective than has
been demonstrated at other sites. These site factors would most likely result in two conditions
resulting from dredging: (1) significant resuspension of residual sediment during removal of
debris and obstructions and dredging operations; and (2) a low likelihood of achieving a 1 ppm
PCB remedial goal except through capping based on dredging limitations such as resuspension
and slow settling of resuspended sediment while dredging (see Section 2.1.1.2).

2.1.1.1 Site Specific Factors
Presence of Debris

The abundance of fill material and debris is a major consideration at this site. The RI and
FS (reference) documented the presence of some debris, however, the extent and nature of this
material was not fully defined until the 2004 and 2005 geophysical surveys identified large
quantities of surface and subsurface fill material and debris in OU-2. The presence of this
material within OU-2 sediment would have a significant impact on dredging operations,
including the resuspension and release of contaminated sediments, the generation of residuals,
and the costs for dredging. A separate operation would be required to remove large debris and
obstructions, and removal of debris and obstructions within the sediments would result in
increased sediment resuspension during dredging.

The 2004 and 2005 site geophysical surveys documented innumerable overlapping large
objects in the near-shore areas. Side scan sonar data identified over 500 nearshore targets as well
as additional targets further than 150 ft from the shoreline. The magnetic survey data identified
231 magnetic anomalies within 150 ft of the shore as well as a number of targets greater than
150 ft from shore. These objects appear to be both surficial and sub-surficial. The 2005 metal
detector survey indicated that metallic debris was both ferrous and non-ferrous in nature
(Parsons, 2005c).

The geophysical surveys documented two clusters with higher debris density. The first
cluster is along the northern shoreline and includes two derelict piers or docks. The second
cluster is adjacent to former Building 15. While the side-scan sonar results suggest that some of
the debris may be natural (e.g., logs, branches, boulders), the data conclusively demonstrates the
presence of abundant anthropogenic debris including pilings, tires, and sections of sheet pile.
Side-scan data also suggests the presence of significant rocks, rip rap, rubble, and concrete
extending from the shoreline outward to approximately 50 to 140 ft in the Northwest Corner
Area of the site. Magnetic data confirms that some of the debris observed on sonar data is
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ferrous, and these data further suggest the presence of additional ferrous and non-ferrous debris
beneath the sediment surface (Parsons, 2005c). Photos of the shoreline further show the
presence of boulders, rip rap, pilings, piers, metal objects, and other large objects that would
impede dredging along the entire western shore of the plant site (see Figure 2.1).

Slope and Shoreline Stability

Bathymetry data collected in 1997 by Alpine Ocean Seismic Survey, Inc. show slopes in the
NW corner of OU-2 close to shore are typically on the order of 2.5 horizontal to 1 vertical.
Slopes of this magnitude extend along the western shoreline of the plant site. Typically in the
Northwest Corner Area, these steep slopes extend approximately 70 ft out from the shoreline. In
the southern portion of the site, the slope becomes more gradual approximately 30 ft from shore.
The bathymetry further from shore indicates a relatively flat bottom with slopes on the order of
approximately 15 horizontal to 1 vertical. Bathymetry data are an essential component in
assessing potential dredging operations at a site. In addition to allowing for dredge volume
calculations, bathymetric variations at a site impact sediment resuspension, residual
concentrations of contaminants following dredging, and containment design.

Dredging immediately adjacent to the OU-2 shoreline bulkhead at significant depths below
the existing mudline has the potential to adversely impact shoreline stability. At a minimum, a
more robust design for the shoreline bulkhead would be required to prevent shoreline bulkhead
failure and associated contaminant losses. The associated increase in shoreline bulkhead costs
are included in evaluations of remedial action alternatives involving dredging presented in
Sections 4, 6, and 8. In addition, an assessment of the impact of weak soils on slope and
shoreline bulkhead stability is included in Appendix B. This assessment concludes the following
regarding OU-2 geotechnical conditions applicable to all evaluated remedies:

e Global stability (also called slope stability) controls allowable dredge depth. There are
geotechnical limits on the dredge depth immediately next to a shoreline bulkhead and
offshore from the shoreline bulkhead without causing a slope failure where the
shoreline bulkhead and contaminated upland soil collapses into the river (see
Figure 2.2). These limits are primarily due to low soil shear strength in the marine silt
layer supporting the toe of shoreline bulkhead and topography.

o Global stability analysis includes consideration of stability during seismic events. This
analysis is relatively complex and often requires data collected during remedial design.
In addition, global stability under seismic conditions for OU-2 will require complex
evaluations involving the interaction of landward (OU-1) soils, the shoreline bulkhead
and riverside (OU-2) sediments and engineered structures that must be undertaken as
part of the OU-1 remedial design.

e The allowable shoreline and offshore dredge depth can be increased somewhat by
unloading (excavating) the upland (OU-1) area and supporting the proposed shoreline
bulkhead with an onshore anchor system.

o All alternatives would involve construction of a supporting mass of coarse-grained
natural materials (hereafter called a berm) located in the river. The berm requires
PARSONS
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substantial thickness to support the shoreline bulkhead and landward loading in the
long term, and once the plant site grade is raised (as part of the OU-1 capping remedy),
the resulting final mudline grade after dredging and capping is likely to exceed the
existing grade in areas. This is addressed in Sections 3, 5, and 7.

Tidal Fluctuations and Currents

OU-2 is located in a tidally influenced section of the Lower Hudson River. Flood
(northerly) and ebb (southerly) flows generally occur twice daily approximately every 6 to
6.5 hours, typical ebb flows are larger than flood flows. Typical water velocities measured
throughout the site and at various depths during the Fall 2004 Supplemental Investigation were 1
to 3 ft per second (Parsons, 2005).

Large tidal fluctuations and the currents present in OU-2 would significantly affect efforts to
design measures to reduce resuspension losses of contaminated sediments in the river during
dredging.

Fine-Grained Sediment

Data from the remedial investigation (Earth Tech, 2000) alleged that the thickness of soft
sediment at the site near shore typically ranges from 5 to 10 ft, with an average of about 6 to 7 ft.
This sediment was reported to be poorly consolidated, fine-grained river bottom deposits
comprised of uniform, dark gray to black, very soft, non-plastic silt to clayey silt, rarely with thin
sandy layers. Over 60 percent of the samples collected during the OU-2 RI had a silt-plus-clay
content of greater than 80 percent. All of the samples collected during the Supplemental RI were
reported as fine grained. The thin surficial layer of the soft sediment was frequently described as
“fluffy” or “soupy,” confirming its low solids content (Earth Tech, 2003).

While the fine-grained nature of soft sediments at OU-2 was confirmed in the Summer 2005
Supplemental Investigation (Parsons, 2005b), studies of the fill material and debris near shore
demonstrated that much of the sediment is interspersed within the fill material near shore, and
many efforts to collect core sediment samples in this area failed when the coring device struck
rock or other hard debris. One of the most significant findings from this investigation is that
most of the PCB contamination in OU-2 is concentrated near shore, and it is not found in a soft
upper layer of 5 to 10 ft of fluffy sediment, but rather, in sediments mixed into a steeply sloped
berm of fill material and debris that will be difficult to remove.

The soft sediment has a silt-plus-clay content of 80 to 90 percent by weight. The fine
grained nature of the OU-2 sediment has an impact on projected resuspension as well as on
reasonable expectations for post-dredging residual concentrations, which are discussed further in
Section 2.1.1.2.

Depth and Location of Contamination
The depth and location of contaminated sediment relative to the shoreline can affect the

effectiveness and feasibility of dredging. The extent of contaminated sediment in each area
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within OU-2 is discussed in the beginning of Sections 3, 5, 7 and 9 of this Supplemental FS
Report.

The depth of contaminated sediment has been assessed for OU-2 based on laboratory
analyses of sediment samples and contaminant distribution modeling of PCB and copper
distribution in sediment. As shown in Table 1.1, sediment in the Northwest Corner Area is
contaminated with PCBs near the mudline, and at least 30 ft below the mudline, with the highest
concentrations near the shoreline. The depth of contamination in this area is consistent with both
surface and deep on-shore sources. PCBs were found up to 40 ft below the ground surface in the
northwest corner of the plant site, and AR’s contaminant distribution modeling predicts that
PCBs may be found at or near the same depth in the river in this area below the mudline.

Laboratory data and contaminant distribution modeling for the other areas of OU-2 indicate
PCB and metal contaminants are generally shallower and lower in concentration, which is
consistent with a surface source. Data and contaminant distribution modeling by AR for the rest
of the plant site shoreline (Southern Area) show PCBs in sediment above 1 ppm appear to be
limited to the top 4 to 6 ft below the mudline, and these concentrations are far lower than in the
Northwest Corner Area. In the Old Marina Area, PCBs are limited to the top 8 to 10 ft of
sediment, except in the area where the Northwest corner and Old Marina overlap). In the
Offshore Area, PCBs are generally less than 1 ppm, and the few exceptions are near-surface
samples many of which are below the top 6 inches of sediment. The area weighted average
sediment PCB concentration for the surface of the Offshore Area is only 0.20 ppm.

A small area of copper above the proposed 982 ppm PRG is co-located with PCBs in the top
6 to 8 ft of the Northwest Corner Area, as shown on Figures 1.3 and 1.4. Two more small areas
of copper above the proposed 982 ppm PRG are found in the top 6 to 8 ft of sediment next to the
northern half of former Building 15, and near a former sluice outfall located south of the South
Boat Slip, as shown on Figure 1.4.

2.1.1.2 Environmental Impacts of Dredging
Sediment Resuspension During Dredging Operations

All dredging equipment types and operations result in resuspension of sediments and
associated releases of contaminants. In the context of dredging, resuspended sediment may be
defined as that portion of the dislodged sediment not picked up by the dredging process that
becomes dispersed in the water column and transported by current as a suspended solids plume
(Palermo, 2003). However, in a remedial evaluation, other sources of resuspension such as
removal of debris and obstructions, propeller wash, sediment sloughing, etc., also need to be
considered as they also contribute significantly to sediment resuspension.

Resuspension of sediment while dredging could be significant at Hastings OU-2 due to the
abundant presence of debris, the fine-grained nature of the soft sediments, the steep nearshore
slope, the possible depths of the dredge cuts, and the hydrodynamic forces present at OU-2 from
tides and winds. Resuspended fine-grained sediments normally settle very slowly, leading to
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greater resuspension losses. These sediments can also partially settle to form a layer near the
bottom which then migrates down the bathymetric slope (due to gravity), leaving the primary
response area(s).

The National Academy of Sciences concluded in its 2001 report “A Risk Management
Strategy for PCB-Contaminated Sediments” (NRC, 2001) that resuspension losses are 0.5 to
5 percent for single pass dredging conducted in the absence of significant debris or sediment
heterogeneities. Resuspension of dredged sediment has also been reported to range from less
than 1 percent to nearly 10 percent (Patamont, 2005b).

The US Geological Survey conducted a study (USGS, 2000) of such losses during the
dredging of the Fox River Sediment Management Unit 56/57 area. This project was conducted
under very controlled conditions designed to minimize resuspension losses. Sediment removal
was conducted using horizontal auger hydraulic dredging conducted behind silt curtain controls.
The USGS found that 2.2 percent of the PCBs were lost to the aqueous environment by either
becoming soluble or resuspending in solid form into the water column. Losses using a
mechanical dredge are typically higher than losses using a hydraulic dredge. Mechanical
dredging with conventional open clam buckets has traditionally been viewed as being at a
substantial disadvantage when compared to hydraulic dredging with respect to resuspending
sediment and not being able to achieve a remedial goal of 1 ppm PCBs (Palermo, 2003a).
However, mechanical dredging with environmental buckets is viewed, where debris and
obstructions are sparse enough to permit reliable bucket closure, as being more comparable to
hydraulic dredging with respect to sediment resuspension and ability to achieve a remedial goal.

The presence of abundant debris and underwater obstructions would necessitate that
mechanical removal techniques be used, particularly in the near-shore areas where most of these
contaminated sediments are located. While modern sealed environmental bucket designs have
contributed to the advancements in dredging effectiveness, they offer fewer advantages when
used to remove a sediment-debris matrix that prevents the buckets from completely closing and
results in damage to the bucket. Debris such as wire, scrap metal and concrete destroys the seals
on the edges of the bucket. Repeated closing a bucket with debris in the jaws will lead to
twisting and metal failure so that the bucket becomes distorted and does not close completely.
Also, the lighter weight environmental buckets may not be effective in penetrating sediment that
is laden with debris.

In addition to debris, a wide variety of field activities must be performed to accomplish a
dredging remedy, all of which would contribute some amount of resuspended sediment to the
water column. These various activities include several forms of disturbance losses which occur
at the dredge head; leakage losses from mechanical buckets/clamshells; sloughing along cut line
edges; removal of pilings, debris or boulders; disturbances occurring as a consequence of dredge
spudding, positioning, and maneuvering; propeller wash from tugs moving barges; losses that
occur when control devices such as sheet pile walls and silt curtains are deployed, moved,
removed, or cycle with rising/falling tides each day; propeller wash losses from tugs from
deploying and moving silt curtains. Figure 2.3 shows an example of resuspension caused when a
dredge bucket is not able to close due to large debris caught in the bucket opening.
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Resuspension is a concern at any site with debris even when significant debris is removed prior
to dredging. Some debris is embedded in sediment and can not be removed prior to dredging.

The fine-grained texture of sediment means that settling of resuspended sediment inside an
enclosure would be relatively slow. The FS for OU-2 (Earth Tech, 2003) indicated that
resuspended sediments would settle relatively quickly, based on column settling tests, but the
column settling tests reported in the OU-2 FS were performed using non-standardized, non-
verified procedures. Column settling test procedures have been incorporated into US Army
Corps of Engineers’ design guidance for confined disposal facilities (USACE, 1987 and 2003).
Using these standard procedures during the Fall 2004 investigation (Parsons, 2005c) data from
five Fall 2004 column settling tests were analyzed using the USACE SETTLE computer
program (Hayes and Schroeder 1992). The Fall 2004 column settling test results provide a basis
for comparing settling properties of the Hastings OU-2 sediment with other sediments. Fall 2004
column settling results indicate the Hastings OU-2 sediments are fairly slow to clarify as
compared with most estuarine sediments, with an average required settling time of 45 hours
needed to achieve total suspended solids (TSS) values less than 100 mg/l in the test column
supernatant water. By comparison, 9 of 12 estuarine sediments tested by the USACE (from
various sites across the U.S.) required less than 45 hours to reduce suspended solids levels below
100 mg/l TSS, with an average time required of 16 hours (Averett, Palermo, and Wade, 1988).

Resuspension arising from the sloughing of sediment around dredge cuts during dredging is
always a potentially significant resuspension source. Particularly in the Northwest Corner Area,
very deep dredge cuts would be required into the comparatively steep slope that extends outward
from the shoreline bank. Local hydrodynamic forces primarily from winds and tidal fluctuations
would also increase sediment resuspension during dredging. The existing nearshore bank slope
at the Northwest Corner Area of OU-2 is typically 2.5 horizontal to 1 vertical. Any dredging on
the slope would result in sloughing of remaining undredged sediment down the slope and into
the cut as the dredging progresses. Water depths within the areas of concern can be as high as
30 ft.

Typical water velocities measured throughout the site and at various water depths during the
Fall 2004 Supplemental Investigation were 1 to 3 ft per second. The tidal variation at Hastings-
on-Hudson is, on average, 4.2 ft within a single tidal cycle. The wind fetch from the north at this
site is over a mile. Efforts to collect sediment samples during the supplemental river
investigations were often delayed or disturbed by river conditions.

Residual Sediment Concentrations Following Dredging

Dredging operations can remove substantial volumes of sediments, but after the dredging is
concluded, residual levels of contaminants invariably remain (“residual sediment
contamination”).. Resettlement of resuspended and sloughed sediments may also contribute to
residuals in areas downcurrent (Palermo, 2003).

Environmental dredging to achieve the proposed 1 ppm PRG for PCBs does not appear to be
technically practicable based on results from other sites with similar levels of contamination and
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given the difficult dredge conditions of mudline slope, abundant debris, and difficult water
conditions noted above.

Residual PCBs concentrations achieved at other dredge sites are summarized in Table 2.1.
Nearly half of the sites listed in Table 2.1 did not achieve a residual PCB sediment concentration
of 10 ppm and at only two of the eleven sites achieved residual sediment concentrations less than
2 ppm. The 1 ppm total PCB remedial goal was not achieved at any of the sites. Site conditions
causing potentially higher residuals are more severe at OU-2 than at several of the sites
referenced in Table 2.1. Additionally, only one of the sites included in Table 2.1 had the added
complication of tidal fluctuations similar to those present at Hastings OU-2.

Dredge Elutriate Test (DRET) procedures were developed by the US Army Corps of
Engineers as a predictive tool for estimating the degree of contaminant release from sediments
due to the portion of resuspension that arises at the point of dredging (DiGiano, Miller, and Yoon
1995). The dredge elutriate test consists of mixing sediment and site water at a total suspended
solids concentration of 10 grams per liter (considered representative of resuspended sediment as
generated at the dredge head source), allowing the slurry to settle for a period of 1 hour, and
analyzing the elutriate for suspended solids and dissolved and total concentrations of
contaminants.  Dredge elutriate results only apply to releases due to dredging-induced
resuspension, and would not necessarily be representative of releases resulting from efforts to
remove debris and obstructions, propeller wash, spudding/anchoring activities, and other
potential resuspended and dissolved contaminant loss sources.

Both total and dissolved concentrations of PCBs were determined as parts of the fall 2004
dredge elutriate tests, allowing for evaluation of both dissolved and particle-associated
contaminant releases. The results for PCBs show a relatively low release to the dissolved phase
that averaged 0.059 microgram per liter (or part per billion), indicative of the relatively low
concentrations of PCBs in the samples tested (an average of 3 ppm PCBs) and the hydrophobic
nature of PCBs. The combined dissolved and suspended PCB concentrations in the dredge
elutriate following 12 hours of settling were approximately 0.3 microgram per liter. The
sediments being considered for dredging from the Northwest Corner Area are estimated to have
PCB concentrations up to 1,000 times higher locally than the 3 ppm PCB sediment concentration
evaluated in the Fall 2004 dredge elutriate tests. Test results for samples from other areas and
other depths within the Northwest Corner Area might therefore be expected to show substantially
higher release of PCBs than those tested for the Fall 2004 AR Offshore Investigation. In
addition, results from any dredge elutriate test do not account for effects from removing debris
and obstructions, prop wash, bank slope, barge anchoring, or effects of sloughing of bed
sediment resulting from dredging.

Dredge elutriate tests were also performed for NYSDEC after the FS report being
completed, on three OU-2 sediment samples for metals, two of which were samples from the
Southern Area of OU-2. Dredge elutriate results sponsored by NYSDEC were compared to New
York State saltwater quality standards for metals; detection limits for copper, lead and other
analytes were set below NYS water quality standards. Copper was not detected in the filtered
samples for which detection limits were below NYS water quality standards. Copper in
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unfiltered samples exceeded the NYS water quality standard by more than a factor of two, and
the maximum copper exceedance in unfiltered samples was by a factor of 19. Starting sediment
copper concentrations for these elutriate analyses ranged from 45 to 1,400 ppm.

2.1.2 Dredging Technologies
Mechanical and Hydraulic Dredging

Sediment removal methods typically fall under two categories, mechanical removal and
hydraulic removal. Mechanical forms of dredging would be used at OU-2 given the documented
abundance of debris in the material to be dredged. The current lack of on-site dewatering and
disposal capacity suggests that upland facilities will have to be integrated into the OU-1
construction schedule and the shoreline bulkhead design process. The nature of upland facilities
required differs for mechanical and hydraulic dredging because hydraulic dredging generates a
much larger volume of water that has to be separated from the sediment. Therefore, more upland
area would be needed to support hydraulic dredging than mechanical dredging. The lesser
upland facilities requirements are an additional factor favoring use of mechanical dredging at this
site. Hydraulic dredging may be more appropriate at this site for any sediment to be removed
from the part of the Old Marina Area where debris and obstructions seem to be less abundant.

Use of heavier conventional clam buckets rather than lighter-weight environmental buckets
will be required due to the extensive presence of debris in the sediments. Removal of debris and
obstructions and mechanical dredging may need to proceed together in an alternating sequence
as the shallow debris is removed and then deeper debris becomes exposed through dredging of
the overlying shallower sediments. Such removal would likely to be more difficult on a sloped
surface (such as nearshore at the Northwest Corner Area) than if the bathymetric surface were
relatively flat (as in the Old Marina Area).

Caisson Dredging

Dredging small areas within a temporary vertical steel cylindrical containment structure
called a caisson is another dredging technique that is sometimes possible, particularly in
locations with limited debris where a caisson can be driven sufficiently into sediment to support
itself. A caisson would need to be comprised of substantial steel driven through the marine fill
materials into the marine silt (see the discussion of temporary rigid containment barrier in
Section 2.1.3.2). The 2004 and 2005 geophysical surveys and probing study indicate that
pushing caissons through the shallower fill materials may not be implementable in much of OU-
2 due to the presence of debris and other obstructions. In addition, one dredging contractor has
indicated the mobilization and set up costs for caisson dredging at this site would be excessive
(over $400 per cubic yard). Applying caisson dredging, even for limited areas of OU-2, is
unlikely to be technically implementable and would not be cost effective.

2.1.3 Dredging Control Measures

River water velocities, the tidal range, the presence of significant debris underwater, the
fine-grained nature of OU-2 sediment, and the steep slope in the river within the Northwest
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Corner Area of OU-2 would all contribute to migration of dredge residuals away from any OU-2
area being dredged. Therefore, containment during any dredging operation should be
considered. Releases of soluble metals from OU-2 sediments do not appear to be a water quality
concern based on metals porewater and metals DRET results available for OU-2, so temporary
silt curtains are likely appropriate where dredging may be implemented but PCB concentrations
are relatively low, such as in the Southern Area of OU-2. However, PCB levels present in
sediments within the Northwest Corner Area would result in releases significantly above
statewide water quality standards. On this basis, a temporary rigid containment barrier in the
Northwest Corner Area to reduce losses has been evaluated even though costs for such a
temporary rigid containment barrier would be substantial.

2.1.3.1 Silt Curtains

The impact of sediment and contaminants resuspended at the point of dredging can be
reduced by the addition of temporary silt curtains around the area to be dredged. Silt curtains are
designed to increase the residence time of suspended solids around the dredgehead, encouraging
settling and reducing the amounts of resuspended sediments reaching the main body of water.
Figure 2.4 presents two pictures of a typical silt curtain. Temporary silt curtains are normally
constructed of vinyl or polyurethane held in position along the outer extent of a dredging area;
and are not capable of eliminating flow between the areas inside and outside the temporary silt
curtain. Although potentially effective on suspended particles, temporary silt curtains are not
normally expected to reduce contaminant loss in dissolved form (NRC 2001).

The 2003 Feasibility Study for OU-2 included the use of temporary silt curtains (sometimes
called turbidity curtains) to control resuspension losses from dredging along the Southern Area
of OU-2. Temporary silt curtain effectiveness depends on the nature of the operation, the
quantity and type of material in suspension, the method of deployment, and the hydrodynamic
conditions at the site. Under ideal conditions, turbidity levels in the water column outside the
curtain can be as much as 80 to 90 percent lower than those inside of the curtain (JBF Scientific
1978).

At OU-2, an average tidal water depth of approximately 15 ft along the silt curtain
alignment (corresponding to a curtain alignment at a water elevation of -15 ft based on NAVD88
datum) appears to be a reasonable outer limit for effectively implementing a reinforced silt
curtain. On this alignment, the water depth at high tide would be approximately 17 to 18 ft. This
alignment would vary based on bathymetry, but would generally lie approximately 60 to 80 ft
from shore.

Francingues and Palermo (2005) list five site conditions that reduce the effectiveness of silt
curtains: high water velocities, high winds, changing water levels, excessive wave heights
(including ship wakes), and drifting debris and/or ice. The 2003 FS found the control technology
to be effective in water depths up to 20 ft and current velocities up to 1.5 ft per second. These
site conditions and others, such as steep slope and imbedded debris, would need to be considered
during Remedial Design if this technology is selected for use at OU-2.
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Water velocities as measured during AR’s Fall 2004 Supplemental Investigation at a station
located within the Southern Area typically ranged from 1 to 2 fps and were generally less than
1.5 fps (Parsons, 2005a).

The up to 20 ft depth constraint is not independent of hydrodynamic conditions, as a 20-ft
deep silt curtain would be more impacted by the river currents, wave actions, and ship wakes as
compared to, for example, a 6-ft deep silt curtain. When tidal currents cause a poorly deployed
curtain to sweep back and forth, for example, the turbidity levels outside the curtain may actually
be higher than the levels inside the curtain (JRB Scientific 1978).

A 1.5 ft per second water velocity generally reduces the effective depth of a silt curtain by
20 percent or more due to the flaring configuration of a silt curtain. Inadequate tensioning or
ballasting or a faster current can result in a reduction of the effective depth of 50 percent or more
(JBF, 1978). Therefore, for example, a conventional silt curtain could be effective at reducing
turbidity in the upper 10 to 15 ft of the water column when using a 20-ft silt curtain, but a
conventional silt curtain would have less effectiveness reducing turbidity losses at average water
depths over 15 ft, because of these tidal and curtain flaring considerations.

The presence of a 4-ft tidal range will be one of the OU-2 feasibility and effectiveness
Remedial Design considerations. If the silt curtain must extend throughout the entire water
column at all times in order to contain the settling contaminated solids, then the curtain itself has
to rise and fall with the tide.

Tidal action would reduce silt curtain effectiveness at this site because the OU-2 sediment
samples dominantly contain fine-grained (silt or clay-sized) particles. These particles would
settle and consolidate over time periods longer than a tidal cycle, based on column settling test
results. With each ebbing tide, a fraction of the turbid water contained inside the curtain area
would exit the curtain contained area. If the maximum water depth inside the containment is
15 ft, for example, each tidal exchange at this site would cause about 30 percent of the contained
water to be released beyond the curtain. Thus, about 30 percent of the unsettled resuspended fine
solids in the water column would be released beyond the curtain boundary with each tidal cycle.

Wind-wave action presents additional implementation problems with a silt curtain that
would need to be considered during Remedial Design. Without adequate flotation, waves can
overtop the silt curtain, allowing small releases of turbid water from elsewhere within the
contained area. Resuspension of bottom sediments can also occur from wave action if wave
induced motion of the curtain excessively disturbs the sediment bottom. At Hastings OU-2,
periodic ship wakes would be the normal condition, rather than being an infrequent occurrence,
and Remedial Design will need to incorporate these factors in order to provide adequate
anchoring and slack. Wave heights measured at the site between October 6 and December 7,
2004 were consistently in the range of 0.5 to 1 ft with some wave heights from 1 to 2.2 ft
measured occasionally over the two-month period.

A silt curtain deployment at OU-2 would necessarily include at least some length aligned on
the “downhill” side of a sloped nearshore area of sediment. If a substantial amount of fluid mud
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were produced by the settlement of resuspended particles, this material may move downslope to
the toe of the curtain and make the curtain perform less effectively. Remedial Design would
need to consider these factors and establish appropriate field management practices to be
followed during Remedial Construction.

Sediment at OU-2 is known to contain substantial amounts of both large and medium-sized
solid materials. During Remedial Design, the planned silt curtain alignment will need to be
examined to determine whether limited obstruction removal may need to precede deployment in
some areas, or if other adaptive responses may be useful to address this concern.

Floating hazards are another concern relevant to evaluating temporary use of a silt curtain
along the lower Hudson River. After deployment, anything substantive which drifts into a silt
curtain becomes operationally problematic. Remedial Design will need to consider the Remedial
Construction field practices that will manage simple materials such as branches, logs, and other
discarded items. The silt curtain control technology is unlikely to be operationally consistent
with floating ice, so its deployment will be seasonally constrained.

The most recent guidance on silt curtains from the U.S. Army Corps of Engineers
(Francingues and Palermo, 2005) indicates the effectiveness of silt curtains is incompletely
understood, and that conventional silt curtain deployments are generally not effective for water
depths deeper than 15 ft and for current velocities greater than 1.5 ft per second.

At OU-2, an average water depth of approximately 15 ft along the silt curtain alignment at
an average tide water level (corresponding to a curtain alignment at a water elevation of -15 ft
based on NAVD88 datum) appears to be a reasonable outer limit for effectively implementing a
reinforced silt curtain. A water depth of 15 ft is based the most recent Corps guidance cited
above, as well as on a maximum water depth under ideal conditions of 20 ft, the overall tidal
elevation range of 4 ft at this site, and a 20 percent loss of effective depth due to high site river
water velocities based on use of silt curtains at other sites.

The assessment of a silt curtain within this Supplemental FS is based on technical
information and material costs provided by a company with experience implementing silt curtain
at environmental dredging sites (Wilkie 2005). This company recently provided a custom-
designed, reinforced silt curtain containment system successfully implemented in 2004 for a
dredging project at a former manufactured gas plant in Tarrytown, NY which is on the eastern
side of the lower Hudson River approximately 10 miles north of OU-2. The containment system
could consist of two parallel rows of barriers around the dredge area. The outer barrier would
likely be a permeable woven geotextile fabric or equivalent designed to absorb the current and
wave forces. The inner barrier would likely be an impermeable PVC fabric or equivalent that
would be the primary suspended sediment containment barrier. These would be held in place
with anchors likely spaced 20 to 30 ft apart along the length of the containment system.

Even with an outer and inner barrier, the company reported that there were three storm
events during a four-month period on the Tarrytown project where the fabric had to be pulled up
(and dredging stopped) to avoid damage. The same company advises that spare sections of the
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containment system should be purchased and stored on site due to potential for damage due to
the current and wave conditions in the Lower Hudson River area.

2.1.3.2 Temporary Rigid Containment Barrier

A temporary rigid containment barrier is a second technology for reducing the losses of
resuspended sediments. A number of site-specific difficulties are apparent with installing a
temporary rigid containment barrier as presented in the 2003 FS for OU-2. These difficulties
include: river water depth above 30 ft, 40 to 55 vertical ft of soft marine silt, and the need for the
barrier to extend above high tide water levels due to storm flows and wind-wave action which in
total would result in a total barrier height of approximately 100 to 110 ft.

Both AR and NYSDEC retained geotechnical consultants to assess the implementability of a
temporary barrier located approximately 140 ft from shore parallel to the shoreline at the
Northwest Corner Area based on the alignment proposed in the 2003 FS Report. Practically, the
temporary barrier would need to be maintained with a water level differential of approximately
1 ft on both sides of the barrier to account for the delayed action of tidal water entering and
leaving the contained area. In order to maintain a relatively constant water level differential, an
opening would be needed either at the top of the temporary barrier and/or along a portion of the
barrier alignment. Even with a 1-ft water level differential, the barrier would need to withstand
water velocity and impact forces.

Analyses conducted by two engineering firms (Haley & Aldrich and YU & Associates)
during 2005 show that a temporary rigid containment barrier would need to penetrate vertically
through the marine silt into the underlying basal sand. The temporary barrier would also need to
have an alignment that is outside areas with significant PCB concentrations in sediment to avoid
the potential transport of PCBs into the underlying basal sand. Although some dredging
immediately adjacent to the temporary containment barrier will be included, it is prudent that
dredging along this structure be limited to reduce the design requirements for the wall.

A temporary rigid containment barrier approximately 140 ft from shore to be used over a
single construction season would consist of a king pile wall. A king pile wall is comprised of a
combination of interlocking H-piles and sheet piles. If the temporary barrier along the same
alignment needs to be in place over a winter season and be subjected to ice loads, the barrier
supports would need to be more substantial, which would increase the cost. Figure 2.5 includes
two pictures of steel sheeting. The large crane in Figure 2.5 is hammering the piles into place.

2.1.3.3 Monitoring -- Point of Compliance

Short-term impacts on water quality during dredging are often assessed during dredging
operations by monitoring a far-field point of compliance established some distance away from
the dredging operation. Establishing a far-field point of compliance and a far-field compliance
concentration permits the monitoring of short-term impacts over a far-field area of influence.

Previous environmental dredging projects within New York State have employed such far-
field points of compliance concentration at 2 micrograms per liter of PCBs. During the 2005
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Grasse River pilot study, the point of compliance for dredging was approximately one mile
downstream from the dredge area, and the compliance PCB concentration one mile downstream
is 2 micrograms per liter (Alcoa, 2005). A similar far-field point of compliance and compliance
concentration were implemented in the 1990’s at the Alcoa East and General Motors remediation
sites near Massena, NY. The PCB point of compliance for the Hudson River remediation work
by General Electric is also being established one mile downstream. The General Electric PCB
compliance concentration along the Hudson River is lower than 2 micrograms per liter due to a
water supply intake that is not a factor for Hastings OU-2. Water quality standards for PCBs are
the same for estuarine waters as they are for fresh waters. Therefore, the standards applied
during the Alcoa and General Motors dredging projects are used in performing these remedial
alternatives analyses.

Predictions for achieving the far-field compliance concentration for PCBs would depend on
the extent of sediment resuspension, effectiveness of containment around the dredging operation,
and the varying hydrodynamics of the lower Hudson River. Resuspended sediment
concentrations vary in all three dimensions away from the source. Such predictions are not able
to be reliably made at this time. Monitoring of water quality will be needed during dredging to
assess its short term impact on water quality and to adjust dredging operations as warranted
based on monitoring results.

Earth Tech has provided preliminary estimates of far-field impacts based on contaminant
distribution modeling results they presented in a white paper in 2005 (Earth Tech, 2005a).
Table 26 from the Earth Tech white paper shows predicted dissolved PCB concentrations 1 mile
downstream of OU-2 that would range from 3 to 15 percent of the source area dissolved PCB
concentration (for example, from dredge elutriate test results). At the Grasse River site in
northern New York State during 2005, of 160 water quality compliance samples collected
approximately one mile downstream of dredging operations, 8 samples exceeded the
2 microgram per liter compliance concentration for PCBs corresponding to 5 percent of the
compliance samples (USEPA, personal communication, December 2005).

2.1.4 Shoreline Bulkhead Effect on Dredging

A sealed shoreline bulkhead needs to be installed according to the provisions of the OU-1
consent order. The primary purpose of this shoreline bulkhead is to help contain PCBs in deep
soil and groundwater inside OU-1. At the Northwest Corner Area, this bulkhead is to be
installed into the marine silt as specified in the Record of Decision for OU-1 (NYSDEC, 2004).
The design of this bulkhead is underway by AR. The depth of this shoreline bulkhead along the
Southern Area will be determined during remedial design.

2.1.4.1 DNAPL Penetration to the Basal Sand

There is a potential for PCBs to migrate into the deeper basal sand aquifer in the Northwest
Corner Area, if piles and/or other materials are installed through high levels of PCBs, and
through the marine silt aquitard, and pierce into the confined basal sand aquifer below. The
installation of excavation support structures into the basal sand could drive PCBs downward into
the aquifer, and the presence of these piles throughout the dredging process would likely provide
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a continuing preferential pathway for downward PCB migration through the opening along the
support structure-soil interface. USEPA (1996) and other guidance documents require remedial
activities at sites with subsurface DNAPL to include precautions to minimize the potential for
further DNAPL migration from such activities. The best precaution at this site is to not install
the shoreline bulkhead at the Northwest Corner Area into the basal sand. Any PCBs associated
with site DNAPL that would reach the basal sand would result in a violation of the statewide
groundwater quality standard for PCBs.

DNAPL *“layers” are typified by extremely heterogeneous distributions and unpredictable
transport pathways. A small amount of DNAPL in the subsurface may be virtually impossible to
locate and still lead to widespread and long-lasting plumes.

Information from OU-1 gathered during site investigations indicates that PCB-containing
DNAPL was released during manufacturing operations at OU-1 and flowed downward under
gravity through the fill. Once the DNAPL encountered the marine silt, the DNAPL fluid
pressures (particularly governed by gravity and density) were not sufficient to overcome the
marine silt pore entry pressures and DNAPL flow halted. The termination of DNAPL flow at the
top few feet of the marine silt is supported by the fact that the basal sand is not contaminated by
PCBs and by field observations of DNAPL depth of occurrence made during drilling. Based on
DNAPL flow mechanics, the PCB DNAPL at OU-1 is in a state of equilibrium held at its current
location because the downward (gravitational) forces of the DNAPL fluid cannot overcome the
pore entry pressures of the marine silt. Remobilization of PCB DNAPL is not expected to occur
unless this equilibrium is disturbed. As discussed in the OU-1 Feasibility Study (Shaw
Environmental and Haley & Aldrich Inc., September, 2002), two equilibrium disruptors that
have the potential to remobilize DNAPL and thereby potentially cause contamination of the
basal sand are:

1. A change in the porosity/permeability of the marine silt; and
2. Creation of preferred flow pathways through the marine silt along the driven
bulkhead sheeting and support piles.

An on-site example that highlights the potential for DNAPL mobilization is the accumulation
of DNAPL in monitoring well MW-12 after its installation. Installation of this monitoring well
disturbed the equilibrium and caused DNAPL to flow into the well. This OU-1 example
demonstrates that once equilibrium is disturbed at OU-1, PCB DNAPL has the potential to
mobilize.

A steel pile shoreline bulkhead would also provide a much larger lateral space for vertical
migration than would a vertical well. In fact, the 800 linear feet of the shoreline bulkhead along
the Northwest Corner Area is equivalent to the lateral distance created by 800 un-grouted 4-inch
diameter wells drilled through fill and debris and then through the marine silt into the basal sand.
The installation of a single un-grouted well through a confining layer is contrary to USEPA
guidance, so the installation of 800 linear feet of bulkhead would similarly be inadvisable.
Furthermore, the 800 linear feet of bulkhead would provide lateral space for DNAPL movement
on both sides of the steel sheeting so the effect would be more significant than even the effect of
800 4-inch diameter monitoring wells.
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2.1.4.2 Shoreline Bulkhead Installation Considerations

This shoreline bulkhead will need to be keyed into the underlying marine silt and its joints
will need to be sealed to cut off lateral groundwater flow through the wall. The top of the marine
silt varies in elevation along the shoreline bulkhead alignment from approximately -14 ft to over
-25 ft. Design of this shoreline bulkhead is underway with the 50 percent design submittal for
OU-1 scheduled to be submitted to NYSDEC by August 2006.

The ground elevations and geotechnical characteristics of the fill and marine silt provide a
physical limitation on how deeply sediments can be removed from OU-2 without jeopardizing
soil stability at OU-1, even with strong or deeply embedded wall materials and significant
bulkhead anchorage. Calculations have been made by Haley & Aldrich (see Appendix B) and by
YU & Associates to assess the limits of the shoreline bulkhead to allow dredging in the river
along the shoreline (see YU Associates, 2005b). The estimated maximum allowable dredge
depth along the Northwest Corner Area with a shoreline bulkhead in place is to an elevation of
approximately -14 ft if the shoreline bulkhead depth would be installed into the marine silt and
supported by an anchor system. If the shoreline bulkhead would penetrate into the basal sand
beneath the marine silt, then deeper dredging would be possible, as described in Section 3.

Obstructions and abandoned waterfront structures in the fill will make installation of the
shoreline bulkhead very difficult all along its length. It may not be possible to drive steel sheet
piling without first removing or cutting through obstructions. The obstructions cannot all be
located in advance, so multiple delays should be expected in this portion of the work.
Obstructions to placing this shoreline bulkhead are evident. OU-1 is on land that was built out
from the original river shoreline with imported fill. Visible timber pilings and large riprap are
evident along the Northwest Corner Area and evidence has been documented of past obstructions
that are no longer visible but may still exist in the subsurface (Parsons, 2005a/b). Subsurface
debris has been encountered during the Summer 2005 OU-2 investigation and during this Fall’s
pre-design test pits and borings at OU-1.

The federal consent decree discussed briefly in Section 1.4 requires AR to add sufficient fill
to raise the current shoreline elevation by 5 ft in order to raise the OU-1 ground surface above
the land elevation flooded once in 100 years. The Village requested raising the ground surface
above the 100 year floodplain in order to make it suitable for wider variety of future land uses,
however, the additional 5 ft of fill material on shore will put more soil pressure on the shoreline
bulkhead, and that will need to be counteracted in some way to stabilize the shoreline bulkhead
over the long term. Two ways to counteract the additional pressure of a higher ground surface
include placing lightweight fill within 100 to 120 ft of the shoreline in areas excavated to place
the anchors, and use of a berm within the river to support the weight of the additional on-shore
fill material pushing on the shoreline bulkhead (see Appendix B). The berm would reduce water
depth along the shoreline, and would require regulator approval to fill portions of the river near
the shoreline. By comparison, the use of lightweight fill along the nearshore area would also
reduce this soil pressure on the shoreline bulkhead, and make the shoreline area more appealing
and useful in the long term, by leaving the shoreline at a level that is close to the natural water
line. This option would require an amendment to the federal consent decree to allow the final
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OU-1 land surface to be set at elevation of +4 ft along the shoreline (close to the natural water
level), with a gradual rise to +9 ft at a distance approximately 100 to 120 ft inland from the
shoreline bulkhead, where all land would be filled to above the 100-year floodplain. A shoreline
elevation of +4 ft is approximately 2 ft above the water level of the average daily maximum tide
and is also approximately the same as the existing ground surface elevation along the shoreline.

Within the Southern Area of OU-2, an additional berm may be required in the river to
support the shoreline bulkhead in the long term, or a second bulkhead may be needed. It is
possible to reduce the size of the river berm by moving the shoreline inland into OU-1
approximately 30 ft, but this would eliminate approximately 0.5 to 1 acre of land from the site
and return them to the river, and this 30-foot strip of land would need to be evaluated for
remediation as part of OU-2, rather than OU-1. Since elevated metals have been detected in this
area, additional sampling would be needed to determine the appropriate remedy for this area.
Installing a second inland bulkhead would have a similar effect on stabilizing the shoreline
bulkhead as a berm, since the soil between the mudline and the shoreline bulkhead would
become a berm, but the soil would remain part of OU-1, rather than becoming part of OU-2.
Furthermore, the soil is fully consolidated and therefore stronger because it has been at its
current depth for decades.

2.1.5 Dredging Summary

Dredging is a technically feasible component of a final remedy at this site, but a full
dredging remedy can only be implemented with extreme difficulty and with potentially
significant impacts related to shoreline stability, sediment resuspension, contaminant release, and
post-dredging residual sediments.

Mechanical dredging to limited depths inside a rigid containment barrier or inside a silt
curtain is technically feasible as long as (a) the containment barrier or curtain is conservatively
designed and installed to account for the large tidal range, water velocities, and possible ice
effects, and other constraints; (b) the vertical extent of dredging is coordinated with shoreline
bulkhead geotechnical limitations; and (c) a far-field point of compliance is enacted with
tolerance for some exceedances as long as reasonable steps are being taken to reduce
environmental impacts. Hydraulic dredging may be possible at this site in some areas with less
bathymetric slope and away from debris, however additional facilities would be needed onshore
to manage larger quantities of water from dredging operations.

Given the abundance of debris at this site and the high probability of contaminant residuals
in sediment following dredging, it is most likely that dredging would be followed by capping.

2.2 SUBAQUEOQOUS CAPPING

Subaqueous capping (hereafter called capping) has been employed successfully as a
remedial measure at many sites around the country under a variety of conditions. A sediment
cap is a technically feasible and efficient remedial approach for OU-2 based on successful
applications at other sites and based on analyses of conditions at OU-2. USEPA (2005) notes
that sediment caps have been selected in at least 15 Superfund RODs; and they are capable (on a
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site-specific basis) of providing long-term effectiveness and permanence. Capping has therefore
been retained for further assessment within the remedial alternatives for OU-2.

Caps typically consist of clean natural sand and/or gravel obtained from local sources and
placed from a barge located above the area to be capped. Other cap materials can also be used to
enhance cap performance if needed. A typical cap thickness is 12 to 24 inches.

Caps are constructed at different sites for any of several reasons — to physically isolate
contaminated sediment from the aquatic environment, to stabilize contaminated sediment to
prevent resuspension and transport of contaminants, to reduce the transport of dissolved and
clay-size particle contaminants into surface cap materials and the overlying water column, and/or
to replace aquatic habitat. A cap can be designed to maximize long-term effectiveness by
accounting for sediment mixing due to burrowing behavior of benthic organisms (bioturbation),
vertical consolidation, and potential erosive forces due to ice abrasion, wind-induced waves,
flood flows, and abrasion from boat propeller wash.

Short-term adverse impacts of cap materials mixing with the water column during cap
placement can be controlled by assessing the geotechnical properties of the sediment to
determine the likelihood of mixing and ways to minimize mixing.

Once placed, subaqueous caps like upland caps can be monitored over the long term to
document effectiveness. Institutional controls may be needed to protect a cap from unnecessary
damage from outsides forces, such as large boats. Cap monitoring and maintenance efforts are
typically not extensive but depend upon site conditions.

The performance parameters for a cap at OU-2 include the following:

e The cap would provide physical isolation of the contaminated sediment from the
aquatic environment, including benthic organisms and other receptors.

e The cap would be physically stable and not susceptible to unacceptable erosion,
thereby preventing resuspension and transport of chemicals of concern.

e The cap would reduce or eliminate the potential for transport of contaminants into
surface cap materials and the overlying water column. For example, the cap would
have a limiting upper layer concentration of site-related PCBs of 1 ppm, such that the
long term maximum sediment PCB concentration with respect to chemical isolation
performance did not exceed 1 ppm.

e Aquatic habitat considerations would be accounted for during the cap design.

Each of these four cap performance objectives are assessed separately in the next four sub-
sections.

2.2.1 Physical Isolation With A Cap

The thickness of a cap is conservatively designed based on a “layer approach.” As each cap
layer is defined, the total cap thickness is assumed to be the sum of the thicknesses for each
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layer. The various “layers” address bioturbation, consolidation, erosion control, and chemical
isolation. Bioturbation and consolidation are presented in this subsection, while erosion control
and chemical isolation are addressed separately in the next two subsections.

To provide long-term protection, an isolation cap should be sufficiently thick to prevent any
significant direct contact by burrowing organisms with the underlying contaminated sediment A
habitat layer should be included that would facilitate recolonization of benthic spies and focus
associated bioturbation on this surface habitat layer of the cap. As indicated in Section 2.2.4
below, to facilitate application of the top portion of a cap, the habitat layer would likely be
somewhat coarser than the fine grained sediments that now cover much of OU-2. Epibenthic
organisms, which forage on organic materials in the water column, would likely initially
populate this initial habitat layer soon after placement, and benthic species, which forage on
organic material within the sediments would ultimately populate redeposited fine-grain sediment.

The depth to which species will burrow depends on the species’ behavior and the
characteristics of the substrate (e.g., grain size, compaction, and organic content. The types of
organisms likely to colonize a capped site and the normal behavior of these organisms are
generally well known (e.g., Thoms et. al., 1995). The Hudson River at Hastings-on-Hudson is
an estuarine system, and the potential depths of bioturbation are generally limited to the upper
few inches as shown from the Fall 2004 investigation results (Parsons, 2005a). Fall 2004 OU-2
investigation observations from box core samplers show a distinct color change indicative of a
transition from toxic sediment (containing oxygen) to anoxic sediment at a depth of one to four
inches or less at OU-2.

Cap materials and those native sediments beneath them both often consolidate somewhat
once placed. Monitoring of cap thickness during construction typically takes short-term
consolidation during placement into account, allowing relatively rapid consolidation of granular
caps to occur following cap placement but before cap thickness is confirmed. Long-term
consolidation of cap materials, which is typically minimal, and long-term consolidation of
sediment beneath cap materials can be addressed using standard laboratory tests and
computerized models (Palermo, et al., 1998a; Palermo et al., 1998b). In areas of OU-2 to be
dredged, a cap may be placed after dredging, or a cap may be placed directly over sediment that
is not dredged. In dredged areas, there would be less consolidation of native sediments, because
these sediments would have been pre-consolidated under the weight of the sediment removed. In
areas not dredged, there would be more consolidation settlement due to the weight of the cap
material than in dredged areas.

Physical isolation can be provided by sediment originating from outside OU-2 that deposit
naturally within OU-2. Radioisotope dating results from AR’s 2004 investigation work show
sediment is generally depositing nearshore outside steep sloped fill areas. Similarly radiodating
results from the OU-2 RI work show deposition is occurring in the North Boat Slip at a rate of
one to two inches per year.
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2.2.2 Cap Stabilization / Erosion Protection

A cap stabilizes underlying sediment in a physical manner by preventing access to the native
sediments for potential resuspension and transported via river flow. The cap element designed to
provide stabilization incorporates consideration of and protection from erosive forces.

There are three processes that were evaluated for the potential to cause abrasion/erosion of a
constructed cap at Hastings OU-2. These are: (1) river energy stress during episodic wind and
rain storm events; (2) propeller wash from vessels; and (3) ice forces. In some waterbodies, the
resulting water depth following any partial dredging and cap construction can be a consideration
in determining the erosive force resulting from an episodic event such as a flood or storm.
However, the available flow area of the Hudson at the Hastings site would not be appreciably
affected by any of the remedial alternatives being evaluated in this document, so no
enhancements or diminishment of bottom flow velocities are expected.

Abrasion from river energy stress - A preliminary analysis of the shear stresses induced
by high flow events in the river was conducted by Hydroqual, Inc. applying a hydrodynamic
model to the lower Hudson River Estuary based upon the ECOM model of Blumberg et al.
(1991). The hydrodynamic model has been calibrated and employed to evaluate contaminant
transport and fate and eutrophication in the lower Hudson River estuary, respectively. The
hydrodynamic simulations included data records from river years 1988-89, 1994-95, 1998-99,
1999-2000, 2000-01, and 2001-02, which included the major storm event of over six inches of
rain from Hurricane Floyd in September 1999. The limiting stress conditions based on these six
years of data were identified as November 3, 1994; January 23, 2000; and December 13, 2000;
all of which were related to the combination of high winds, tides and current rather than being
related to high river flows from upstream. The maximum estimated shear stress in the vicinity of
OU-2 for the limiting stress conditions is approximately 21 dynes per square centimeter or 0.044
pounds per square foot. A cap grain size that would be stable in such a shear stress can be
determined by a relationship presented by the Highway Research Board (1970):

Grain diameter (in ft) = 0.75 times shear stress (in pounds per square foot)

The sediment stable grain particle diameter corresponding to a nearshore shear stress of
0.044 pounds per square foot is 0.033 ft or 0.4 in. (fine gravel) to ensure overall stability of a cap
erosion protection layer to the river flow.

Localized effects at the river bank including ice abrasion or breaking wind-generated waves
may result in the need for larger cap particle size along the land-river interface (see the analysis
below). In addition, the analysis of particle size defines the threshold of cap erosion. During any
short-term stress on a cap, only a portion of the cap would likely be eroded even above this
threshold. Such a loss of cap armor-layer thickness would be replaced when detected during
periodic monitoring efforts.

Abrasion from propeller wash - A variety of vessels operate in the lower Hudson River,
including tugs and a variety of private recreational vessels. However, Hastings OU-2 is not in
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the main navigation channel, and there are no industrial facilities on the property that use
commercial vessels. Therefore, the only vessels that may be operating over the cap area would
be recreation vessels that would be traveling near the shoreline. The characteristics of the
various recreational boats have been considered, and representative recreational boat
characteristics have been selected for the analysis of possible effects of boats on a cap.

As part of the evaluation of the erosion cap component, an analysis of prop wash has been
conducted to determine if this limits erosion protection layer design. The analysis was
conducted based on the equations developed by Blaauw and van de Kaa (1978) and Verhey
(1983), as generally recommended in the USEPA guidance document Guidance for Insitu
Capping of Contaminated Sediments (Palermo, et al., 1998a). This analysis considers vessel
characteristics (e.g., propeller diameter, depth of shaft, and shaft horsepower) and determines
bottom velocities at various distances behind the propeller at specific water depths.

A propeller wash analysis was run for OU-2 to provide the grain size required to resist the
long-term, steady-state prop wash from vessels. This analysis of prop wash is conservative
since, in reality, the propeller wash force is transient in nature, only impacting the cap for a short
time while a boat passes by a location. Information about recreational boats that could be in use
within OU-2 was obtained during late 2005 from local marinas and from contacts at Boating on
the Hudson Magazine (personal communication, 2005). Typical recreational power-boat draft
requirements are 7 to 8 ft of water depth at low tide. Typical characteristics for large lower
Hudson River recreational boats include a 24-inch propeller shaft depth, a propeller diameter of
up to 15 inches, and, at most, two motors operating with 225 horsepower each. It was assumed
for this propeller wash analysis for personal safety and property protection reasons that large
recreational boats in the boat slips and in the Old Marina Area would be operating at no greater
than 10 percent of their maximum power, while in the river within 50 ft of shore boats would be
operating at no greater than 25 percent of their maximum horsepower. The results of the
analysis for OU-2 show, for typical operating characteristics of the vessels on the Hudson River,
a minimum sediment cap particle diameter of 0.5 inches (gravel) would be sufficient to ensure
overall stability of a cap erosion protection layer within the river. Within the boat slips or within
the Old Marina Area where the water depth is assumed to be shallower and a maximum of
10 percent of available horsepower would likely be used, a minimum sediment cap particle
diameter of 2.0 inches (cobbles) would be sufficient to ensure overall stability of a cap erosion
protection layer.

Abrasion from ice forces - The potential for ice related abrasion has been assessed for
OU-2 with assistance from Dr. George Ashton and the conclusion is that no significant potential
for ice abrasion on a cap at depth exists. However, near to the shore, in shallow waters the cap
would require protection. Ice pilings nearshore are expected to be limited to water depths of 1 to
2 ft. To resist ice piling action in water depths of less than 2 ft with no displacement of an armor
riprap material, the armor size should be twice the ice thickness for shallow slopes. Based on the
coldest time periods from 1995 to 2005, Dr. Ashton has estimated a maximum ice thickness in
protected areas at OU-2 of 8.8 inches. In unprotected areas, the maximum ice thickness is
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predicted to be 6.5 inches based on the coldest seven day periods of record since 1995. The
projected armoring size is equivalent to the current bank protection at the site.

2.2.3 Cap Chemical Isolation

The chemical isolation component of the cap controls the movement of contaminants by
advection and diffusion. Advection refers to the flow of sediment porewater or underlying
groundwater resulting from consolidation of the contaminated sediment layer due to cap
placement or upward flow of groundwater. Advection transports dissolved and colloidally
bound contaminants. Diffusion is a very slow process in which ionic and molecular species in
water are transported by random molecular motion due to a concentration gradient.

A model of chemical fate and transport, such as that described in Appendix B of the
standard guidance for in situ subaqueous capping (Palermo et al., 1998a), is typically used to
evaluate the long-term effectiveness of a cap as defined by its ability to provide chemical
isolation in a sub-aqueous environment. For OU-2, an analytical version of this model using
conservative assumptions was applied. The model is based on the following principles:

e The cap is physically stable (armored if required) such that erosion of the cap does not
influence the rate of contaminant migration;

e The biologically-active zone in which contaminants are transported by organisms
reworking the sediment is confined to a surface layer of a cap above the chemical
isolation layer which can be within or above the erosion control layer;

e The primary means of contaminant transport are the physical-chemical processes of
advection and diffusion in the porewater of the capping layer. Active sediment
movement from resuspension or bioturbation is restricted, by design, to the surface
layer of a cap above the isolation layer;

e The model results are calculated for steady state conditions, which are conservative
since the contaminant flux is a maximum at steady state and attainment of steady-state
conditions may require thousands of years;

e The concentration in the underlying sediment is assumed constant, without degradation
or reduction due to chemical migration out of the sediments;

e Conservative degradation rates of any reactive compounds are considered; and

e The model results are described in terms of predicted sediment concentrations in the
biologically active zone at steady state for purposes of comparison to sediment quality
guidelines.

The principle contaminants of potential concern at this site are PCBs and copper for reasons
presented in Section 1. The effect of metals potentially migrating upward through a cap into the
Hudson River is not a concern at OU-2, because site results show metals concentrations in
porewater are below the NYS chronic saltwater quality standards associated with fish
propagation. The discussion below therefore pertains to PCBs.
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A preliminary analysis was conducted to determine the chemical containment effectiveness
of a cap at Hastings OU-2. The actual cap thickness to be employed at OU-2 is expected to be
controlled by the final desired sediment slope but the calculations herein can be used in a
preliminary assessment of chemical protectiveness. In this analysis, chemical isolation layer
effectiveness was evaluated based on the ability of the cap to prevent concentrations in excess of
1 ppm PCB:s for a conservative design life in the upper layers of the cap where benthic exposure
might occur.

PCB migration through a cap at OU-2 was estimated using the model described in
Appendix B of Palermo et al., 1998a. The model is conservative in that it generally over predicts
concentration and flux because it assumes no change in PCB concentration immediately below
the cap due to either degradation or transport. The model was used to predict the transient
behavior in the cap isolation layer and also the steady state or long-time maximum concentration
that might be achieved in the biological active layer. As a result of the high sorption rate of
PCBs to cap materials and the relatively low rate of groundwater advection the time to reach
steady state at this site is on the order of hundreds to thousands of years. Modeling input
parameters were defined based on the following assumptions and evaluations:

e Cap material is assumed to sorb PCBs only to the extent expected with 0.1 percent
organic carbon since cap materials from offsite may not have as high of an organic
carbon content as OU-2 sediment.

e The underlying (existing) sediment and the habitat surface layer of the cap were
assumed to contain 3.75 percent organic carbon based on the average organic carbon
content observed in surface sediment analyzed during AR’s Fall 2004 Supplemental
Investigation.

e The logarithm of the average organic carbon normalized PCB partition coefficient was
calculated to be 6.36 by calculating the ratio of the solid phase concentration of total
PCBs to pore water concentration divided by the organic carbon concentration during
the Fall 2004 Supplemental Investigation and this was used to estimate pore water
concentrations in the sediment.

e Bioturbation of the habitat surface layer was assumed to occur at an average rate of
0.4 inch of surface sediment reworked per year (Thoms et. al., 1995).

e The 2003 FS for OU-2 provided an estimate of 10 inches of consolidation of
underlying sediment or an equal volume of porewater expression. The resulting PCB
migration into the cap, however, is much less than 0.1 inches due to the sorption of
PCBs onto the cap material based on a cap material organic carbon content of
0.1 percent.

o Effective diffusion coefficients were estimated based on the Millington and Quirk
model as described in Palermo et al., 1998a).

o Values for dispersivity were estimated based on an assumed grain size diameter of the
cap material (Palermo et al., 1998a).

PARSONS
P:\441532 (Hastings OU2)\WP\OU2 Supp FS to DEC\OU2_SuppFS_042106Rev0.doc
April 26, 2006
2-23



Long-time cap protectiveness was evaluated by estimating the concentration in the
biologically active zone under steady state conditions. Sediment concentrations less than
100 ppm would not result in a concentration above 1 ppm in the biologically active zone as long
as the cap containment layer thickness (that is the thickness over and above that influenced by
bioturbation) was at least 1.2 inches. Sediment concentrations of 500 ppm would not result in
surface sediment concentrations greater than 1 ppm if the cap containment layer was at least
6 inches thick.

Protectiveness can be further assessed by evaluating the time required for migration through
the chemical isolation layer due to groundwater seepage (residual seepage after control of OU-1
estimated conservatively at 1 inch per year) and diffusion. For an isolation layer thickness of
6 inches and a sediment concentration of 500 ppm immediately below it, more than 1300 years is
required to achieve a concentration of greater than 1 ppm at the top of the chemical isolation
layer using the transient model of Palermo et al. (1998). If the sediment concentration is
maintained at 1000 ppm immediately below the isolation layer (6-inch isolation layer thickness),
approximately 1000 years is required before concentrations of greater than 1 ppm would be
detected at the top of the chemical isolation layer. Of course, even relatively refractory
compounds such as PCBs would be expected to show at least partial degradation over these time
scales. This analysis shows that a cap at this site can provide long-term effectiveness and
permanence. A cap can be designed to contain the PCB levels that might remain in OU-2.

Although it does not appear warranted at OU-2, other cap materials can be incorporated into
the chemical isolation layer if needed to further isolate chemicals within a cap. For example,
granular bituminous coal or other granular forms of carbon could be added as a mat or other type
of blend with sand so the carbon would remain on the river bottom once placed. Phosphate-
based materials could be added to further isolate metals such as copper. Cap additives such as
these are in the test stage at this time. The largest scale testing of these types of additives is
ongoing at a site within the Anacostia River near Washington, DC (SMWG, 2005).

2.2.4 Cap Habitat Surface Layer

For OU-2, a habitat surface layer would provide appropriate sediment substrate for
recolonization by benthic organisms once the cap is placed. The habitat surface layer of the cap
would be subject to bioturbation and could be underlain by or combined with the erosion
protection layer depending upon desired substrate conditions. This habitat surface layer would
ultimately equilibrate with surface water conditions. This habitat surface layer would be subject
to some exchange during varying flow events and over the long-term it would incorporate
naturally deposited organic carbon and sediment.

Variations in substrate particle size play a significant role in benthic community
composition. As previously mentioned, assessments of potential shear stress and stability
requirements have indicated that an armoring cap consisting of material with a grain size of
approximately 4 mm in diameter (e.g., fine gravel) would be necessary to ensure stability during
peak river flows or a non-typical storm event. However, a fine gravel would not likely facilitate
a quick recovery of benthic communities similar to reference conditions within the Hudson River
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Estuary. Reference conditions within the Hudson River Estuary do not exist for extensive
sediment beds consisting predominantly of fine to coarse gravel. This is supported by mapping
of the sedimentary floor as provided by the Hudson River Estuary Benthic Mapper.

http://wwwapps.dec.state.ny.us/website/imsmaps/benthic/webpages/index.html#viewer

A habitat surface layer consisting of mid-to-coarse grained sand (e.g., 0.25 to 1 millimeter in
diameter) is proposed as a basis for the final habitat layer to be placed over the armoring layer of
the engineering cap. As previously mentioned, current sediments throughout the Site are
characterized by extensive areas of soft mud dominated by silt. The placement of a habitat layer
consisting of soft mud/silt is not practicable given difficulties in application of fine sediments
within an open water habitat with significant currents. A habitat layer consisting of mid- to
coarse-grained sand has several advantages. It can be constructed in an open water habitat such
as that of OU-2. In addition, sandy substrates have been shown to facilitate the rapid re-
colonization of diverse benthic communities (Dernie et al. 2003).

Commencement Bay in Tacoma, Washington provides an excellent example of a successful
application of a sand based cap in an estuarine subtidal environment. Monitoring demonstrated
relative quick recovery times, with over 100 different forms of benthic invertebrates being
observed during the first year of monitoring. Following ten years of monitoring activities, the
constructed habitat has shown to equal natural production in both number of species and
abundance of individuals living in the cap habitat as compared to reference areas within
Commencement Bay.

2.2.5 Overall Cap Thickness

For OU-2, an underwater cap would likely consist of the habitat surface layer which would
support rapid recolonization by aquatic organisms and provide for bioturbation, a physical
isolation and stability (erosion layer), chemical isolation, and operational considerations. A 6-
inch chemical isolation layer, an erosion protection layer, and a habitat surface layer are
proposed. The total volume of placed material may be as much as double this however due to
intermixing with the underlying sediment, which would compromise the lower layers of the
chemical isolation layer, and due to operational considerations that may require additional
material placement to ensure achievement of the 6-inch chemical isolation layer and 6-inch
erosion protection and habitat surface layer in all locations. As indicated above, a 6-inch
chemical isolation layer would ensure effective isolation (as indicated by a concentration of less
than 1 ppm at the top of the chemical isolation layer) for at least 1000 years for underlying
sediment exhibiting a concentration of equal to or less than 1000 ppm PCBs.

Consistent with evaluations conducted as part of the 2003 FS, 6 inches of cap thickness
could be allocated for intermixing and/or stabilization of the underlying sediments to ensure the
integrity of the chemical isolation layer, the erosion protection layer, and the habitat surface
layer. The amount of additional material needed could be largely defined on the basis of
economic considerations balancing the time and effort needed for placement, monitoring and
possible additional placement with the material costs of placing additional material at the outset.
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A 6-inch

typically
and the li

thickness allocated for mixing and/or stabilization is conservatively larger than
assumed and larger than would be expected given the strength of the surface sediments
kelihood that stronger sediments would form the foundation of a cap after removal of

surface sediments. Reible et al. (2005) typically observed an intermixing depth of less than

2 inches
similar in

A su

in the Anacostia active capping demonstration which was conducted in sediments
strength to those at the OU-2 site.

mmary of the material considerations in each of these cap layers is included below.

Cap layers from top to bottom would likely include:

The i

Erosion protection and habitat surface layer — consisting of a mixture of gravel and
coarse sand with a likely thickness of 6 to 12 inches. Finer sediment cap material
could be mixed in for habitat restoration, and possibly added to the top of the armoring
material with some risk of erosion. In the boat slips and in the Old Marina Area, the
erosion protection portion of this layer of a cap would need to have a particle diameter
of at least 2 inches (cobbles) to protect against prop wash abrasion based on a
10 percent maximum horsepower motor energy. Additional armoring would be needed
throughout OU-2 where water depths are 2 ft or less to protect the shoreline against the
potential for ice abrasion; this additional armoring is consistent with current bank
protection armoring.

Chemical isolation layer (as needed) — A layer of sand or finer-grained material at least
6 inches thick with sufficient carbon content would provide effective containment for
any sediment PCB concentration up to approximately 1000 ppm for at least 1000 years.
For ease in placement and to provide 6inches as a potential intermixing and
stabilization layer with the underlying sediment, a cap volume equivalent to a target
layer thickness of 12 inches would be desirable. Because intermixing is expected to
take place over 2 to 4 inches or less, a target layer thickness of 12 inches would likely
ensure an isolation layer thickness greater than 6 inches even considering placement
variability.

Berm backfill layer — fill as needed to adjust the slope angle for cap stability and slope
stability, and to provide a stable shoreline bulkhead. The berm material could be
placed either above or below the chemical isolation layer.

llustration below presents a cross sectional schematic of the individual components of

the overall cap thickness design.
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CROSS-SECTIONAL LAYOUT OF SEDIMENT CAP COMPONENTS

Habitat Surface Layer

Erosion Protection Layer (could be part of the berm)

Chemical Isolation Layer (as needed either above or below the berm material)

Berm Material (as needed for structural stability)

(Not to Scale)

2.2.6 Capping Without Chemical Isolation Protection

A thinner cap than is described above can be applicable and suitable for portions of OU-2 in
areas further from shore where groundwater transport does not significantly impact chemical flux
rates and corresponding chemical isolation layer thicknesses. The sealed shoreline bulkhead will
cut off groundwater flow entering the river from the soft sediment and fill zones. Water
transmission upward from the basal sand aquifer through the 40+ ft of low permeability marine
grey silt zone will be extremely small. Groundwater within OU-1 will be contained by a sealed
shoreline bulkhead as part of the OU-1 remedy which will shut off any lateral movement of
groundwater from OU-1 to the Southern Area of OU-2. As a result, future effects of
groundwater from OU-1 on sediment quality within the Southern Area of OU-2 should not be a
concern. Therefore, groundwater flow rates through the cap would be significantly less than
assumed in the calculations presented earlier in this subsection and, as a result of this and the
lower sediment PCB concentrations offshore, the needed cap isolation layer thickness would
likely be less than the twelve inches.

The primary purpose of this type of cap would be to provide physical isolation of the benthic
community and associated bioturbation (see Section 2.2.1 above) and cap stabilization/erosion
protection stability (see Section 2.2.2 above). This thinner cap would prevent direct exposure of
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impacted sediment to aquatic organisms and to the overlying surface water. At OU-2, the depth
of the aerobic top portion of sediment estimated based on visual observations was reported to be
one to four inches in AR’s Fall 2004 investigation. The aerobic top portion of sediment is where
benthic organisms reside. A cap that does not address chemical isolation would need to be at
least four inches thick and consist of habitat surface and erosion control material. The erosion
control material would need to consist of large enough particles to be resistant to erosion and
thereby be able to stay in place over the long term.

2.2.7 Cap Placement

Cap material should be applied slowly and uniformly in a layer over the area to be capped.
Equipment and placement rates should be controlled to minimize bearing capacity issues and
slope failures as well as to prevent excessive displacement of, or mixing with the underlying
sediments. Site characteristics, including water depth, nature of sediments, currents, bathymetry,
and vessel traffic also influence cap placement considerations. Experience at other sites shows
that sand caps have been successfully placed over fine-grained contaminated material with
minimal mixing of the cap with contaminated sediments (Palermo et. al., 1998) and over
sediments with low strengths.

A review of other completed capping projects demonstrates that sediments with shear
strengths much less than those at Hastings OU-2 were successfully capped without bearing
failures when the caps were constructed by incremental placement of thin capping layers to
gradually build up the required cap thickness. The OU-2 FS (Earth Tech, 2003) presents the
results of laboratory shear strength tests on 4 samples up to 2 ft below the mudline and the shear
strengths varied from 82 to 113 pounds per square foot. A 6-inch-thick sand cap was placed at
the Ketchikan Pulp Company Site over sediment with shear strengths as low as 12 pounds per
square foot (Otten and Hartman, 2002). The sediment that was capped as part of the Ketchikan
project had significantly lower undrained shear strength than exists in sediment at OU-2. In
addition, the KPC Ward Cove capping project, Los Angeles Corps Aquatic capping pilot project,
Matsushima Bay Japan, PPG Barberton, Hiroshima Bay Sediments Japan, and Lake Biwa Japan
projects all had lower or comparable strength sediments.

In those limited areas where a cap would be placed directly over soft native sediment located
on a slope, some of the sediment could be displaced by the weight of the sand if it were to be
applied incorrectly. Therefore, in these areas, the capping material should be applied uniformly
in thin layers to avoid the potential of bearing capacity or slope failures. Likewise, the
uncontrolled release of a large amount of cap material that would give rise to a localized mound
would need to be avoided, regardless of nature of the underlying native sediments.

The backfill and cap material could be placed effectively using either hydraulic or
mechanical methods. For hydraulic placement, water would be added to the capping material to
form a slurry which could be pumped from shore or from a diffuser barge over the capping area.
The diffuser barge would be moved back and forth, allowing the capping material to gently fall
through the water column. Thin lifts would be placed with each pass. Hydraulic placement was
used on two recent capping projects: Soda Lake capping project in Wyoming (Houck, et al.,
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2001) and the Hudson Run Reservoir capping project in Barberton, Ohio. For mechanical
placement, a clamshell or excavator bucket would be partially opened to provide a slow,
controlled release rate and the operator would swing the bucket in order to distribute cap material
evenly over the sediment surface. Mechanical placement of thin sand caps was used at the
Ketchikan Pulp Company and Bremerton Naval Complex sites and at the Anacostia test site.

In areas where backfilling and cap placement would follow dredging, the in-place sediment
would have been consolidated by the weight of the dredged sediment. These areas should not
have large accumulations of unconsolidated soft sediments, but instead would provide adequate
foundation support for cap material due to the higher shear strengths resulting from the weight of
the dredged sediment prior to removal.

Even though there are no standardized methods to predict the extent of sediment
resuspension resulting from cap placement, field data provides some insights. USEPA has
conducted monitoring of capping-induced resuspension for projects at Eagle Harbor and Boston
Harbor (Magar, et al., 2002). Capping resuspension was low for both sites and decreased as
capping operations continued. Essentially all of the turbidity associated with capping was from
the cap material being placed and not from resuspended sediment. Similar results were also
found for capping resuspension monitored for a large-scale capping field pilot study at the Palos
Verdes site near Los Angeles (Palermo, et al., 2001; McDowell, et al., 2001), where contaminant
concentrations quickly returned to background levels.

The tidal nature of this site does not pose a significant concern with regard to cap placement.
Caps have been successfully placed in water with significant tidal currents including Ward Cove
in Ketchikan Alaska (Otten and Hartman, 2002).

2.2.8 Cap Monitoring, Maintenance, and Institutional Controls

Cap effectiveness over the long term would be important to the success of capping. Like
upland caps, subaqueous caps are typically monitored, maintained, and repaired for many years,
as warranted. Cap integrity can be monitored with periodic bathymetric surveys and/or sediment
cores to assess whether a cap has been physically disturbed. Cap performance can also be
monitored by chemical or biological analysis of cap material obtained from cores collected
within the cap. Chemical analysis may be performed in a variety of ways to confirm that the cap
is effectively isolating contaminants. Biological tests on surface cap samples can be used to
document the repopulation of the benthic community over time.

In most cases, cap maintenance would be expected to require no more than small repairs of
the cap erosion protection layers. One question to consider is whether a cap could be physically
damaged by an extreme episodic event, such as a high storm or flow event or a large extent of
shoreline abrasion resulting from ice abrasion, exceeding the magnitude of the design events for
which the cap erosion protection layer is designed. However, catastrophic failure of large areas
of the cap would not occur during either a large storm or flow event or a large ice abrasion event.
In the case of a wind event, the exposure of the cap to an extreme event is of limited duration.
Some erosion protection material may be moved by the extreme wave energy, but the erosion
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protection material would not “disappear,” and energy would be attenuated by the resulting
windrows formed by the erosion protection material. In the case of an ice abrasion event, any
damage would be limited to areas impacted at the immediate nearshore boundary of the capped
area.

An institutional control is a restriction on the future use of a resource. Use of such controls
was authorized in 2003 in the New York State inactive hazardous waste program for the
remediation of hazardous waste sites (NYS Environmental Conservation Law (ECL), Article 27-
1318). Institutional controls available for a cap include a legally-binding environmental
easement that prohibits land uses that damage or are inconsistent with a cap, and notifications to
agencies and to the public about the existence and protection of a cap. The basis for an
environmental easement is Article 71, Title 36 of the ECL. An environmental easement must be
duly recorded and indexed in the county recording office where the land is situated. The
easement runs with the land, is enforceable “in perpetuity,” and can only be extinguished or
amended by a release or amendment filed in the county recording office. The property deed and
all subsequent instruments of conveyance for property subject to such easements must contain
specific language for the life of the easement and contain reference to the proper book and page
number in which the easement is recorded. Environmental easements are enforceable in law or
in equity by the grantor, the state, or any affected local government.

AR’s affiliate, AERL, holds title to submerged lands that extend as far as 100 to 150 ft from
the plant shoreline, and a submerged berm already exists in these areas to support the plant
shoreline. AERL would provide the State of New York with an environmental easement to the
State of New York for this portion of the near shore remedy within OU-2, as needed. Such an
environmental easement could include requirements for cap maintenance, boat anchoring
restrictions, and use of floating docks if necessary or desired. Since the State of New York holds
title to rest of the river bed within OU-2 (except the Old Marina), the state should be able to
place an environmental easement on state-owned river property where needed. An easement like
this was used in Appendix C to the consent decree for the General Electric Hudson River PCB
remediation project (USEPA, 2005d), and could also be used at other sites to grant a permanent
easement and covenant to impose use restrictions on property that runs with land for the purpose
of protecting human health and the environment. Pursuant to New York State law, enforcement
of easement requirements would be at the discretion of NYSDEC.
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TABLE 2.1

RESIDUAL PCB CONCENTRATIONS FOLLOWING DREDGING

Post Dredge Average

Number of Sediment PCB
Site Grain Size Dredge Passes Concentration (ppm)
Reynolds Massena Clay, gravel, and sand Upto 10 05t0l1.4
GM Massena Clay, silt, and sand 21032 9
New Bedford Clay 1 29 (top foot)
Cumberland Bay Sand Multiple 6
Fox Deposit N Sand, silt, and clay Not determined 14
Manistique Sand Multiple 17
Ford Qutfall Not specified Not specified 10
Sheboygan Not specified Not specified 39
Outboard Marine Silt Not specified 3t09
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FIGURE 2.1

HARBOR AT HASTINGS OU-2
HASTINGS-on-HUDSON, NEW YORK

Example Photos Showing Nearshore River
Riprap, Debris and Obstructions
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Figure 2.2
Global Stability for Shoreline Bulkhead
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FIGURE 2.3

HARBO

HASTINGS-on-HUDSON, NEW YORK
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- : FIGURE 2.4
Elastec/AmericanMarine HARBOR AT HASTINGS U2

HASTINGS-on-HUDSON, NEW YORK

Typical Silt Curtain Deployment
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FIGURE 2.5

HARBOR AT HASTINGS OU-2
HASTINGS-on-HUDSON, NEW YORK

Source: Skyline Example Temporary Rigid
Steel, 2005 Containment Barrier Installation
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SECTION 3

REMEDIAL ACTION ALTERNATIVES FOR THE
NORTHWEST CORNER AREA

The Northwest Corner Area is the area within OU-2 between the North Boat Slip to the
south and the Old Marina Area to the north. Remediation within the Northwest Corner Area of
OU-2 would be contained by the proposed temporary rigid containment barrier and by the
shoreline bulkhead. The shoreline bulkhead is being designed as part of the remedy for OU-1
(Figure 1.2). The Northwest Corner Area evaluated herein is identical to that represented in
Figure 4.4 of the October 2003 FS.

Nearly all of the PCBs in OU-2 sediment lie within the Northwest Corner Area. The
estimated total amount of PCBs in the Northwest Corner Area sediment is 99 percent by weight
of the total PCBs present in OU-2 sediment based on AR’s contaminant distribution modeling
results. The remaining two percent of PCBs mass in OU-2 is divided amongst the Southern
Area, the two boat slips, the Old Marina Area, and the Offshore Area. Over 50 percent of the
mass of PCBs in sediment from the Northwest Corner Area is within a 4 to 6-ft thick vertical
interval of sediment within 40 ft of the shoreline in the middle third of the Northwest Corner
Area from south to north. This interval of sediment is typically 2 to 8 ft below the mudline.

The four remedial action alternatives evaluated for the Northwest Corner consist of varying
amounts of dredging followed by capping.

The Northwest Corner Area includes a river surface area of approximately 2.9 acres. As
shown in Figure 1.3, most of the area of sediment within the Northwest Corner Area contains
PCBs greater than 1ppm at some depth. The area-weighted average sediment PCB
concentration in the Northwest Corner Area is highest in the top 8 ft of sediment and much lower
below the top 8 ft (see Table 1.1). The PCBs are dominantly present in the fill and the soft
sediment that lay over the marine silt. Through sampling and AR’s contaminant distribution
modeling, PCBs have been established to extend downward to an elevation of -39 ft. along the
northeastern portion of the Northwest Corner Area within OU-2. The thickness of PCB-
impacted sediments progressively thins from east to west across the Northwest Corner Area.

The higher levels of copper concentrations in Northwest Corner Area sediment are confined
to the area within 50 to 60 ft of the shoreline particularly in the northern half of the Northwest
Corner Area (see Figure 1.4). However, only one OU-2 data point (SD04 at 0 to 0.5 ft) of the
approximately 20 sediment data points for copper available from the Northwest Corner Area
exceeds the proposed sediment copper PRG of 982 ppm. This SD04 data point also exceeds
1 ppm PCBs. From AR’s contaminant distribution modeling results, any sediment remediation
volume in the Northwest Corner Area to address PCBs would also address copper exceeding the
proposed sediment PRG for copper of 982 ppm.

Four remedial action alternatives have been developed and evaluated in this Supplemental
FS for the Northwest Corner Area. Table 3.1 provides a summary of the four Northwest Corner
PARSONS
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Area (NW) alternatives, NW-1 through NW-4, which are based on various extents of debris-
obstruction removal, dredging and capping. Each of these alternatives includes construction of a
temporary rigid containment barrier (see Section 2.1.3.2) and construction of an anchored,
sealable, shoreline bulkhead (see Section 2.1.4). Each alternative also includes removal of debris
and obstructions as needed and dredging between the shoreline and the temporary rigid
containment barrier. Following dredging, a berm with a protective cap incorporated would be
placed over impacted residual river sediments. This berm-cap would be placed to stabilize the
shoreline at the final OU-1 grade, meet PRGs proposed for OU-2 sediment, and provide a habitat
layer to facilitate the recolonization the cap. Specific information about remedial action
alternatives is presented in this Supplemental FS only for the purpose of evaluating each
alternative. Any elevations or other specific information presented herein about any alternative
is preliminary, approximate, and subject to change during remedial design.

The No Action Alternative for the Northwest Corner Area was removed from consideration
in the 2003 OU-2 FS Report based on sediment PCB concentrations significantly above the
1 ppm PRG. Each of the alternatives retained for evaluation for the Northwest Corner Area
includes substantial remedial actions.

The Northwest Corner Area alternatives would accommodate and/or incorporate the site’s
geotechnical considerations summarized below and described in Appendix B:

e Global stability (also called slope stability) controls the dredge depth allowable for all
four of the Northwest Corner Area alternatives. There are geotechnical limits on the
depths of sediment that can be dredged immediately adjacent to a new shoreline
bulkhead without risk of causing a slope failure where the bulkhead and contaminated
upland soil would collapse into the river (see Appendix B). These limits are primarily
due to OU-2 topography and low soil shear strength in the marine silt layer which
supports the toe of shoreline bulkhead. Because of global stability limitations, all of
the remedial alternatives must include substantial berms river-ward of the bulkhead.

e The allowable dredge depth can be increased somewhat by unloading the upland area
(OU-1) by backfilling a portion of OU-1 with lightweight fill, and by supporting the
proposed shoreline bulkhead with a deadman anchor system. Use of lightweight fill
within 100 to 120 ft of the shoreline would lessen but not eliminate the extent of a
berm to be placed in the river to provide needed stability for the shoreline bulkhead
(see Appendix B). A deadman anchor system could be comprised of steel anchor rods
or tendons spaced at regular intervals along the length of the shoreline bulkhead. Each
anchor rod would extend approximately 100 to 150 ft eastward into OU-1
perpendicular and away from the shoreline bulkhead to a concrete block buried in the
fill.

e Unloading of the upland shoreline area and placement of a deadman anchoring system
would require careful coordination with the OU-1 remedial construction as part of
Alternatives NW-2, NW-3, and NW-4. The details for this coordination differ among
the several remedial alternatives. While coordination approaches were developed and
presented in this Supplemental FS to ensuring constructability and feasibility, these
approaches cannot be finalized prior to the Remedial Design stage.
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e Each Northwest Corner alternative includes placing a berm and a protective cap. As
discussed in Section 2, dredging alone has not been able to achieve a 1 ppm PCB PRG
at other sediment remediation sites with similar conditions. Additionally, none of the
Northwest Corner alternatives would permit dredging to the full depth of PCB
impacted sediment at the current shoreline. As a result, a cap would need to be placed
following any extent of dredging as an essential component of each alternative. A
support berm would likely also be needed in association with this cap to help ensure
long-term stability of the shoreline bulkhead. Size requirements of a berm within the
river vary amongst the Northwest Corner Area alternatives due to the variation in
subsurface conditions observed at this site. None of the Northwest Corner Area
alternatives besides NW-3 would include significant net filling in shallow water near
the shoreline having a low tide water depth of less than 6 ft (see the profile views
presented in Appendix B).

One additional element that has been incorporated into this Supplemental FS is to assume
for this Supplemental FS analysis that the final ground surface elevation within OU-1 could be
established at an elevation of +4 ft (approximately 2 ft above the maximum daily high tide
elevation) at the shoreline with the ground surface sloping up to +9 ft away from shore into
OU-1. This would be consistent with the OU-1 ROD, but would require an amendment to the
federal consent decree between AR, the Village of Hastings-on-Hudson and the Hudson
Riverkeeper to modify the site elevation at the shoreline in a manner that would maximize its
usefulness for all parties. A final ground surface elevation of +4 ft at the shoreline (instead of
+9 ft) could be established following placement of lightweight fill, following placement of the
anchors within OU-1, and prior to dredging. A final ground surface elevation at OU-1 of +4 ft
near the shoreline would preserve public access to the shoreline without raising it above the 100-
year floodplain. The size of the strip of land remaining in the floodplain would be determined as
part of the remedial design for OU-1 and OU-2, and would be suitable for waterfront
promenades, parks and other open space uses. To complete the geotechnical calculations in this
Supplemental Feasibility Study, this area was estimated to be 100 to 120 feet wide, running
perpendicular to the northwest corner shoreline. Conversely, a +9 ft final ground surface
elevation would result in a cliff-like land surface configuration at the shoreline 11 ft above the
mean minimum daily low tide elevation. Depending on the redevelopment approaches chosen,
such a configuration may be less safe and less aesthetically pleasing than a +4 ft ground surface
elevation at the shoreline. A final ground surface elevation of +9 ft at the shoreline would also
require a berm within the river which would be substantially higher than the existing river berm
and mudline. It is likely that AR would need to obtain a Clean Water Act Section 404 fill permit
to build that berm, and any significant loss of aquatic habitat from the taller berm would need to
be offset by the creation of additional water area and/or water depth elsewhere, possibly in the
Old Marina Area, or in Kinally Cove, to satisfy federal and state law and policy.

The results of geotechnical analyses for the shoreline bulkhead and the temporary rigid
containment barrier for each of the four Northwest Corner Area alternatives are presented in
Table 3.2. Details on the structural and geotechnical assumptions and analysis for each
alternative are provided in Appendix B. Assumptions and analyses presented for the Northwest
Corner Area and for other areas within OU-2 are based on existing information for purposes of
conducting this feasibility study and may be revised during remedial design as warranted. A
description of remedy elements common to all of the NW alternatives is provided below.
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Temporary Rigid Containment Barrier

For each of the NW alternatives, dredging would be completed inside a temporary rigid
containment barrier. Characteristics of the temporary barrier are discussed in Section 2.1.3. The
purpose of the temporary barrier would be to contain resuspended river sediments and thereby
minimize their release from OU-2.

For three of the four NW alternatives (NW-2, NW-3, & NW-4), the temporary rigid
containment barrier would have the same alignment as the temporary rigid containment barrier
presented in the 2003 OU-2 FS Report and in NYSDEC’s October 2003 PRAP. Under
Alternative NW-1, the barrier would be placed closer to the shoreline than for the other NW
alternatives, and it would be converted to a submerged bulkhead following dredging and
capping. The temporary barrier would most likely consist of a steel sheet pile (Alternative NW-
1) or a king pile wall (Alternatives NW-2 through NW-4). A king pile wall is comprised of a
combination of interlocking H-piles and sheet piles. The total length of the temporary barrier
along the water surface would be approximately 900 ft under Alternative NW-1 and
approximately 1,200 ft under Alternatives NW-2 through NW-4.

The temporary rigid containment barrier evaluated herein would need to penetrate into the
basal sand beneath the marine silt along its western (and deepest) side approximately 140 ft from
shore in order to be able to withstand the forces affecting the barrier over one to two construction
seasons. Where the temporary barrier is close to shore, it would only penetrate into the marine
silt overlying the basal sand.

Removal of Debris and Obstructions and Dredging

Site investigation work completed by AR since the OU-2 FS Report was issued in 2003
include sediment borings in the Northwest Corner to better define lateral and vertical extent of
PCBs in sediment as well as observations of underwater debris and other obstructions that would
affect dredging efficiency. Sediment sampling results were incorporated into their AR’S
contaminant distribution modeling effort of assessing dredge volumes and PCB quantities in
sediment.

Existing timber piles would need to be cut and debris would need to be removed in the OU-2
dredge area prior to dredging and/or concurrent with dredging operations. Timber piles within
the river along the portion of the Northwest Corner Area to be dredged would be cut at the post-
dredging mudline. One or more effective methods for cutting the timber piles at an appropriate
depth would be determined during remedial design. Larger debris would also need to be
removed before an area is dredged, and multiple dredge removal steps would likely be required
for the deeper nearshore cuts in portions of OU-2. Geophysical investigations and sampling
efforts conducted in 2004 and 2005 as well as historical investigations at the site have shown a
significant amount of debris and obstructions in the Northwest Corner Area of the site. There
are, in particular, two distinct areas of obstructions in the Northwest Corner Area, which when
combined, span nearly the entire Northwest Corner Area (see Figure 3.1). The first obstruction
area is located approximately 200 ft north of the water tower and 300 ft south of the Old Marina
Area. This obstruction area extends 150 to 200 ft from the shore line and is characterized by
fallen pilings, tires, sub-surficial magnetic debris, and other man-made objects. Historical
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photographs show that dock/pier structures once extended out into the river in this area in the
same location where these obstructions are now located. The second major obstruction area
within the Northwest Corner starts at the Old Marina Area and runs approximately 350 ft south
along the shoreline out to a maximum of approximately 140 ft from shore. This second
obstruction area is distinguished by large stones, rubble, concrete blocks, and other man-made
debris prevalent along the slope as well as at the toe of the slope in this area (Parsons, 2005a and
2005b).

Mechanical dredging offers the only feasible method for removing sediment for each of the
Northwest Corner Area alternatives due largely to the many obstructions present within OU-2
(see Figure 3.1). Dredging would be completed to a prescribed elevation prior to placing a berm-
cap based on alternative-specific contaminant distribution modeling and geotechnical analyses
completed as part of this Supplemental FS (see Appendix A and Appendix B) Table 3.3 presents
a summary of the quantities of dredged material, backfill materials, and cap materials for each of
the four NW alternatives. Table 3.3 also presents a summary of the estimated mass of PCBs and
copper that would be dredged from the river for each of the alternatives based on output from
AR’s contaminant distribution model for OU-2 (see Section 1.3.1 and Appendix A).

Dredged sediment and debris would be moved by barge to an on-shore processing area at
OU-1. Here, the sediments would be drained and dewatered as needed to a consistency allowing
for transport offsite (by rail, truck or barge). To support sediment remediation at OU-2,
temporary barge mooring, barge unloading facilities, stockpile areas, a dewatering area, and
water treatment facilities would be constructed onshore to be operational prior to dredging.

Dredging using onshore equipment may not be feasible in the Northwest Corner Area
because the OU-1 area within approximately 100 to 120 ft of the shoreline would be a restricted
area with limited allowable soil loadings. In addition, the shoreline bulkhead would need to be
protected from wind-wave scour which would further limit shoreline-based dredging operations.
As a result, for the purpose of evaluating these alternatives, dredging at the Northwest Corner
Area is assumed to take place by barge.

Debris and dredged sediment would need to be offloaded onshore at some location outside
the Northwest Corner dredging area in order to avoid forces associated with increased upland
loads pushing against the shoreline bulkhead. Consequently, the temporary rigid containment
barrier may include one or more openings (or gates) to provide access for the dredged material
barges, crew boats, and fuel and other supply boats needed during the dredging operation. The
design and operational details of the entry gate is a remedial design element that is not believed
to significantly affect the feasibility of any of these alternatives, although it would have an
impact on the amount of resuspended PCBs that would escape from inside the temporary rigid
containment barrier. Following dredging, the temporary rigid containment barrier would be cut
at the mudline or removed. Under Alternative NW-1, the temporary barrier would be converted
to a submerged bulkhead following dredging.

Dredged Material Management Following Removal

Barges loaded with dredged material would have to be moved to a temporary wharf for
offloading. The dredged material from OU-2 would be consolidated at OU-1 for processing and
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testing. One of the first tasks of the OU-2 remediation would be to construct barge mooring and
unloading facilities, stockpile areas, and water treatment facilities for water removed from
contaminated sediment.

It would not be practical to unload barges along the Northwest Corner shoreline for many
reasons including the following: (a) the water is too shallow for loaded barges; (b) the new
shoreline bulkhead would not have fender piles and energy adsorbing features to protect it from
damage by the barges; (c) weight of equipment and dredged material would decrease bulkhead
stability; (d) limited space would be available inside the temporary barrier for barges to
maneuver; and (e) under some alternatives, the upland area along the bulkhead would need to be
excavated simultaneously with dredging in the river, in order to reduce weight on both sides of
the bulkhead.

Prior to dredging, temporary shoreline facilities could be constructed to berth at least two
barges. Mooring structures for barges could consist of temporary floating docks or pile-
supported docks. No heavy vehicles or equipment over a certain weight would be allowed to
operate within 100 to 120 ft of the shoreline (no-load zone) unless fully supported by roads or
floor slabs that do not transfer any load to the existing bulkhead. The roads and floor slabs could
be supported by either existing pilings or by new pilings that would terminate vertically within
the marine silt.

The specific location for the unloading area would be coordinated with the OU-1
remediation work. Two possible areas for unloading dredged sediment are in the South Boat
Slip and along the shoreline in the former Building 15 area (between the South and North Boat
Slips). The South Boat Slip is about 150 ft long in the east-west direction by 100 ft wide, but its
current water depth is too shallow for loaded barges, and the area would need to be dredged to
allow barge navigation. Alternatively, sufficient space exists for two barges parallel to the river
in the former Building 15 area, where water at low tide is deep enough for loaded barges about
30 ft west of the existing shoreline, but additional facilities would need to be installed to connect
that dock to the south shoreline, and/or an additional area would have to be dredged in a debris
filled location to allow barges to dock closer to shore. A third location, the North Boat Slip, is
available, but is problematic because it is too narrow for barges to be placed at right angles to the
shoreline and too short to hold two barges end-to-end. It is likely that only one barge at a time
could dock at this location. A fourth alternative would be to create a barge unloading area on the
north side of the site in the old marina area, if the marina owner would provide site access and
allow dredging for that purpose, possibly in conjunction with remediation in the marina. For the
purposes of evaluating feasibility, it is assumed that, during remedial design, one or more of
these barge unloading options would be adapted for implementation

A typical barge would likely be 150 ft long, 35 to 40 ft wide and 12 ft high (empty) with a
capacity of 1,000 to 1,500 tons (sediment and water). The barges would have a water depth draft
requirement of 2 to 4 ft when empty, but would require a draft of approximately 10 ft when
loaded. Mechanical dredging adds water to the dredged material volume because each bucket
contains a mixture of sediment and water. The volume of water is typically 10 to 50 percent of
the in-place sediment volume based on experience at other sites. For planning purposes, it is
assumed that the material in the barge would consist of 75 percent sediment and 25 percent water
by volume. Therefore, 1,000 tons (900 cubic yards of sediment-water mixture) in a barge would
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provide capacity for approximately 600 to 750 in-place cubic yards of sediment, depending on
the sediment density.

A 600-cy volume of sediment has dimensions of 60 ft by 60 ft by 4.5 ft high. Since the
dredged material would be very soft and have low shear strength, stockpile areas would need to
contain wet dredged material.

The dredged material would be drained and dewatered as needed prior to stockpiling. Water
generated from processing dredged sediment would either be treated and released to the river in
compliance with NYSDEC discharge limits or routed to a Westchester County municipal
wastewater treatment plant. Solid debris would be washed and placed on site or moved offsite.

Water would need to be drained or otherwise removed from the dredged sediment prior to
transporting the sediment away from the site. Sediment water could be removed by adding a
solidification material like cement or lime, although that would result in a higher volume and
weight of any sediment that requires off-site disposal. Sediment water also could be removed by
mechanically dewatering the sediment. Water generated from mechanical dewatering would be
treated in accordance with state discharge requirements before being returned to the Hudson
River.

Sediment containing 10 ppm PCBs or less may be able to be reused as fill at OU-1 or placed
as fill in New Jersey or in Pennsylvania as is taking place with sediment from New York — New
Jersey Harbor. Sediment containing over 10 ppm PCBs would need to be transported offsite
either to a facility that can receive sediment containing PCBs less than 50 ppm or to a facility
permitted under the Toxic Substances Control Act (TSCA) that can receive sediment containing
over 50 ppm PCBs. Dredged sediment would be tested to confirm metals concentrations are not
hazardous.

Berm and Cap

As discussed in Section 2, dredging alone is not likely to achieve a 1 ppm PCB PRG based
on sediment contaminant distribution, the fine-grained nature of site sediment, and results from
other sediment remediation sites with similar conditions. Therefore, a protective cap placed
following dredging is a component included in each alternative. A protective cap would
effectively contain residual sediment with PCB and/or metal concentrations above PRGs. The
erosion protection layer of the cap would be part of the berm, and it would also be designed and
installed to withstand ongoing and intermittent natural forces, such as storm events and annual
early spring ice sheets moving within the river. The habitat surface layer of the cap would be
designed and installed to facilitate recolonization of the benthic community. Once placed, the
berm and cap would be monitored and repaired over the long term (see Section 2.2).

With each of the Northwest Corner alternatives, granular fill material (likely crushed stone)
would need to be placed in the river adjacent to the shoreline bulkhead to form a berm to provide
long-term shoreline stability. The berm would be placed after dredging is complete and prior to
sealing the wall and allowing surcharge loading within 100 to 120 ft of the bulkhead. For some
alternatives, the berm may need to include wick drains or other consolidation enhancement
measures to be evaluated during remedial design as needed to accelerate marine silt
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consolidation following placement. The protective cap placed following dredging would be
incorporated into the design of the berm resulting in a berm and protective cap that would consist
of the following elements as explained in Section 2.2:

e Chemical isolation layer, which would typically be sand with some fines and organic
matter;

e Granular fill for the berm, which may be crushed rock or gravel with some sand;

e Erosion protection layer, which would be designed to resist erosion and installed in
areas with no granular berm or where the isolation layer is placed on top of the cap;
and

e Habitat surface layer, which would promote recolonization of aquatic organisms.

3.1 ALTERNATIVE NW-1: DREDGE FOR CAP STABILITY

Alternative NW-1 involves dredging to an elevation of -7 ft along the face of the proposed
shoreline bulkhead and out into the river to where the mudline elevation is -7 ft (where the
dredge cut would meet the existing surface of the river bottom). Previous consideration was
given to a dredge cut that sloped downward away from shore, but the same purpose and
effectiveness can be achieved with a horizontal dredge cut. The dredge area would be contained
within a temporary rigid containment barrier located approximately 50 ft from shore. After
dredging is completed, a protective cap would be placed in the area between the shoreline
bulkhead and the temporary rigid barrier. The temporary rigid containment barrier would then
be cut off near the top of cap elevation to form a submerged bulkhead. Figures 3.2 and 3.3 show
proposed Alternative NW-1 in plan and section views. Details of the structural and geotechnical
aspects of Alternative NW-1 are provided in Appendix B.

Figure 3.2 presents a plan view of the Northwest Corner Area during dredging under
Alternative NW-1. The alignments of the proposed shoreline bulkhead and submerged bulkhead
(the temporary rigid containment barrier at the time of dredging) are shown. A horizontal dredge
cut at elevation -7 ft adjacent to the shoreline bulkhead is shown in Figure 3.2. Figure 3.2 also
shows an offshore berm to support the increase in upland grade. Figure 3.2 also shows
placement of lightweight fill onshore to address surcharge restriction limits within OU-1 while
dredging is ongoing within OU-2.

Figure 3.3 shows a schematic cross-sectional view of Alternative NW-1 during proposed
NW-1 dredging. The upland is assumed to be at elevation +4 ft immediately adjacent to the
shoreline (sloping up to elevation +9 ft at a distance of 100 to 120 ft inland) during dredging, and
the upland area is assumed to be backfilled with lightweight fill within 100 to 120 ft of the
shoreline bulkhead. Also shown on this figure (as a dashed line) is a proposed final berm-cap
between the shoreline bulkhead and the submerged bulkhead.

Construction of most of the OU-1 (onshore) remedy that NYSDEC selected in its March
2004 Record of Decision (NYSDEC, 2004) could be completed prior to implementing
Alternative NW-1. The OU-1 remedy includes construction of a shoreline bulkhead into the
marine silt, excavation of contaminated material in the Northwest Corner Area (to 9 ft below the
current ground surface along the shoreline), installation of the bulkhead wall anchorage system
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concurrent with backfilling with lightweight fill within 100 to 120 ft of the shoreline, and
construction of the specified onshore cap and containment system.

NW-1 Temporary Rigid Containment Barrier / Submerged Bulkhead

Under Alternative NW-1, a temporary rigid containment barrier would be installed
approximately 50 ft from the shoreline in relatively shallow water as shown in Figure 3.2. This
temporary barrier would be approximately 980 ft long with the top of the barrier temporarily at
elevation +5 ft and the toe approximately at elevation —61 ft, which is approximately 14 ft above
the top of the basal sand. The temporary barrier would not be watertight, however, and water
levels on opposite sides would be allowed to equilibrate during tide cycles.

Following dredging, the temporary barrier would be cut below the water line to form a
submerged bulkhead. Characteristics of the temporary rigid containment barrier - submerged
bulkhead are discussed in Section 2.1.3. The purpose of converting the temporary rigid
containment barrier to a submerged bulkhead under Alternative NW-1 would be to help restore
aquatic habitat by providing a length of sediment along the Northwest Corner Area with varying
water depths which would further promote aquatic habitat restoration and nearshore erosion
protection.

NW-1 Dredging

Once the temporary rigid containment barrier is in place, timber piles and debris would be
cut as needed, and sediment in the river inside the temporary barrier would be dredged to an
elevation of -7 ft. Under Alternative NW-1, approximately 5,900 cubic yards of sediment would
be removed, which is estimated to include 61 percent of the PCB mass in OU-2 and 18 percent
of the elevated copper mass based on AR’s contaminant distribution modeling results (see
Table 3.2).

Timber pile cutting, removing debris and obstructions, and dredging under Alternative NW-
1 and under any of the other NW alternatives would most likely be done from a barge. At least
one opening in the temporary containment provided by the submerged bulkhead would be
needed to allow barges and support boats to enter and leave the containment area.

NW-1 Berm and Cap

A protective cap would be placed both inside and outside the containment area as needed
after dredging assuming the PRGs are not met in surface sediment following dredging. An
extension to the existing berm would also be constructed in the containment area following
dredging as shown in Figure 3.3. The protective cap would be placed in conjunction with the
berm over approximately three acres in the river up to a distance corresponding to the lateral
extent of the Northwest Corner Area.

Following dredging and placement of berm and cap material, the temporary rigid
containment barrier would be cut near the new mudline and converted to a submerged bulkhead.
The berm and cap would be the same elevation on both sides of the submerged bulkhead, so
there would not be any long-term lateral load on the bulkhead.
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NW-1 Sediment Management

Following removal from the river, dredged sediment and debris would be moved by barge to
an on-shore processing area at OU-1. Here, the sediments would be processed as needed to a
consistency allowing for transport offsite (by rail, truck or barge). Sediment dredged under this
alternative would likely contain PCBs at concentrations greater than and less than 50 ppm, so at
least a portion of the dredged sediment would need to be managed at a TSCA-permitted facility.
The nearest TSCA-permitted facility with rail access is in Belleville, Michigan near Detroit.

NW-1 Remediation Timeframe

Alternative NW-1 could be completed within approximately five months after the OU-1
shoreline bulkhead is in place and once support facilities are available at OU-1 to unload barges
and process dredged sediment and debris. The NW-1 temporary rigid containment barrier would
take approximately two to three months to install based on recent input from experienced pile
installers. Dredging and capping (including berm placement) would likely be completed during
a two to three-month construction period, and less than one month should be needed to safely cut
off the submerged bulkhead at the new mudline elevation following dredging and capping.

3.2 ALTERNATIVE NW-2: DREDGING TO LIMITS OF BULKHEAD
STABILITY

Northwest Corner Area Alternative NW-2 involves dredging to elevation -9 ft to -14 ft along
the shoreline bulkhead, and deeper away the shore, removing approximately 75 to 82 percent of
the site wide PCB mass, and approximately 22 percent of the site wide elevated copper mass
from the river (all of the copper above 982 ppm in the Northwest Corner Area). The proposed
dredge depth is the maximum depth consistent with maintaining a suitable factor of safety for the
bulkhead and PCB containment remedy on shore (OU-1). Deeper dredging cuts at the shoreline
would require a deeper bulkhead, along with a change in the OU-1 ROD and an amendment to
the OU-1 consent agreement between AR and NYSDEC pertaining to the depth of the shoreline
bulkhead. Deeper dredging is evaluated in Alternative NW-4.

The upland area in OU-1 adjacent to the shoreline would be unloaded as much as practical
prior to dredging. Two options are evaluated under Alternative NW-2:

e Under Alternative NW-2, Option A, dredging in OU-2 would extend to elevation -
9 ft at the shoreline bulkhead and slope downward away from shore as practical
based on geotechnical constraints and as needed to dredge sediment exceeding
PRGs; and

e Under Alternative NW-2, Option B, dredging in OU-2 would extend to elevation -
14 ft at the shoreline bulkhead and slope downward away from shore as practical
based on geotechnical constraints and needed to dredge sediment exceeding PRGs.
For example, OU-1 may not be able to be filled to the +4 ft elevation prior to
dredging in order to be able to dredge to elevation -14 ft at the shoreline.
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Both options are based on dredging to their respective target elevations with the OU-1 ground
surface at an elevation of +4 ft which is at or above the daily maximum high tide water level.
Under Option A, the dredge cut would be to elevation -9 ft at the shoreline and slope downward
away from shore to a specified maximum depth. Under Option B, to achieve a dredge cut to
elevation -14 ft at the shoreline where the upland fill/marine silt interface is between elevation -
14 ft and elevation -24 ft, it would be necessary to dredge horizontally approximately 25 ft at an
elevation of -14 ft prior to sloping the dredge cut downward (see Appendix B). Where the
interface between the upland fill and the marine silt is at elevation -25 ft or lower, the dredge cut
under Option B could slope downward away from the shoreline without a horizontal bench cut.

Under both options, the dredge area would be contained by the temporary rigid containment
barrier installed along the same alignment as the temporary barrier presented in Figure 4.4 of the
2003 OU-2 FS Report. At the completion of dredging, a berm and protective cap would be
placed in the area between the shoreline bulkhead and the temporary rigid containment barrier. .

As part of Alternative NW-2, Option A, the OU-1 upland is assessed at elevation +4 for 100
to 120 ft inboard of the shoreline bulkhead prior to sloping up to elevation +9 ft further into OU-
1. The locations of both the proposed shoreline bulkhead and the temporary rigid containment
barrier are indicated on Figure 3.4. The dredge cut under this option would be to elevation -9 ft
at the shoreline bulkhead and sloping away from shoreline bulkhead. Lightweight fill would be
used in the OU-1 area as shown in Figure 3.5. Surcharge loads would be restricted within 100 to
120 ft of the bulkhead head at the time of dredging. The shoreline bulkhead would be sealed
most likely following dredging and berm-cap placement. Alternative NW-2, Option B differs
from Option A in that the dredging at the shoreline bulkhead wall would be to elevation -14 ft
after OU-1 is backfilled at the shoreline to an elevation of +3 to +4 ft.

Under Alternative NW-2, portions of the required OU-1 remedy would need to be
completed to stabilize the shoreline before OU-2 could be remediated. OU-1 work includes the
construction of a shoreline bulkhead into the relatively impermeable marine silt but not into the
basal sand below the marine silt as shown on the figures for this alternative. The shoreline
bulkhead would be installed with a deadman anchor system. OU-1 would be excavated and
backfilled with lightweight fill to an elevation of +3 ft to +4 ft within 100 to 120 ft of the
shoreline prior to dredging in the river. Backfilling the upland to elevation +3 ft to +4 ft would
avoid flooding of OU-1 at high tide.

Final OU-1 backfilling away from shore would be delayed until the end of OU-2 dredging
and capping operations in order to reduce the weight of material in the upland area and maintain
a sufficient global stability factor of safety. This delay in the final backfilling of OU-1 and
delaying the sealing of the shoreline bulkhead, in addition to restricting the upland surcharge
during dredging and using lightweight fill, would be needed to allow dredging to the depths
included in this alternative. Without these measures, it would not be possible to safely dredge to
the depths included as part of this alternative.

NW-2 Temporary Rigid Containment Barrier

The temporary rigid containment barrier that is part of Alternatives NW-2 through NW-4
would be approximately 1,200 ft long and consist of king pile wall (a combination of H-piles and
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sheet piles). The top of the wall would be at elevation +10 ft and the total vertical length of the
piles along its western side would be approximately 110 ft. The temporary barrier would be
installed in the river approximately 140 ft from shore along the outer edge of the Northwest
Corner Area.

Because the removed obstructions and dredged sediment would need to be offloaded
onshore at some location outside the Northwest Corner Area, the temporary barrier would likely
have at least one opening (or gate) to provide access for the dredged material barges, crew boats,
and fuel and supply boats during the dredging operation. Any opening may be covered with a
silt curtain during periods of active dredging. The northern end of the temporary barrier would
extend off the northern edge of OU-1, and the southern portion may extend on an angle from the
North Boat Slip to a position approximately 140 ft from the shoreline running parallel to the
Northwest Corner Area (for example, see Figure 1.3).

NW-2 Dredging

Once OU-1 is excavated and filled to an elevation of +4 ft (for Option A) or to +3 to +4 ft
(for Option B) and once the temporary rigid containment barrier is in place, timber piles and
debris would be cut as needed prior to dredging. The sediments within the containment area
exceeding the PCB PRG and the proposed copper PRG would subsequently be dredged to
elevation -9 ft (Option A) or -14 ft (Option B) adjacent to the shoreline. The dredge cut would
achieve the targeted depth near the shoreline and extend deeper from the shore at a maximum cut
slope that would be determined during remedial design. A bench cut into the river at elevation -
14 ft may be needed for some shoreline areas under Option B for shoreline stability support.

Alternative NW-2 targets maximizing dredge depth, with the limiting factor being the global
stability of the shoreline bulkhead. Alternatives NW-2, Options A and B represent the practical
limit of dredging. Dredging deeper than elevation -9 ft or -14 ft (depending on location) adjacent
to the NW-2 shoreline bulkhead is technically impracticable. At the time of dredging, it is
assumed that OU-1 within 100 to 120 ft of the shoreline bulkhead would have been excavated
previously to approximately elevation -6 ft in accordance with the OU-1 Record of Decision and
backfilled to an elevation of +3 ft to +4 ft with lightweight fill. Option A is evaluated as a likely
maximum practicable dredge cut depth at the shoreline with a shoreline bulkhead extended into
the marine silt based on the geotechnical constraints described in Appendix B. Option B is
considered an absolute maximum possible dredge cut at the shoreline with a shoreline bulkhead
extended into the marine silt assuming results from the geotechnical analysis that would be
completed during remedial design would be less restrictive than under Option A. To achieve a
dredge depth deeper than elevation -9 to -14 ft, the complexity and risk would increase
significantly and become impracticable as outlined below. Each of these factors also make
Option B (dredging in the river to elevation -14 ft along the shoreline) more difficult to
implement than Option A (dredging in the river to elevation -9 ft along the shoreline).

e To dredge deeper, the OU-1 area would have to be unloaded to a greater extent than
can be achieved by excavating OU-1 to elevation -6 ft, dewatering while the excavation
is open, and backfilling with lightweight fill to a minimum elevation of + 4 ft with the
shoreline bulkhead not yet sealed to minimize loads on the bulkhead. The practical
limits of dredging are exceeded when the excavation remains open for any length of
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time below elevation +4 ft based on site management constraints including tidal and
groundwater elimination problems.

e Both bulkhead wall anchorage and internal bracing would need to be installed. The
deadman anchorage and bracing, installed at approximately elevation 0 ft would be
both inundated and exposed during construction, constraining the OU-1 work area and
possibly presenting a health and safety risk to site workers and the public. AR is not
aware of construction at any other sites that has been undertaken in this manner.

e Significant existing surface and subsurface structures at OU-1, coupled with the extra
excavation support and dewatering considerations required to leave the excavation
open, would make construction execution and safe movement of personnel and
equipment within OU-1 difficult at best during construction.

e The duration of the OU-2 remedial action coupled with remediation of OU-1 would
require the OU-1 excavation to remain open over winter months, particularly under
Option B. During winter months, OU-1 groundwater would need to be pumped to
maintain the OU-1 water table below the bottom of the excavation and avoid land side
ice loading on the shoreline bulkhead. Given this elevation and the tidal conditions,
this is impractical.

Under Alternative NW-2, approximately 18,000 cubic yards of sediment would be removed
under Option A, which is estimated to include 75 percent of the PCB mass in OU-2 river
sediment based on site-specific contaminant distribution modeling results (see Appendix A).
Approximately 25,000 cubic yards of sediment would be removed under Option B, which is
estimated to include 82 percent of the PCB mass in OU-2 river sediment.

NW-2 Berm and Cap

Once dredging is complete, granular fill would be placed in the river to form a berm needed
for shoreline bulkhead stability, and the temporary rigid containment barrier would either be cut
in place near the existing mudline or removed. A protective cap would be incorporated into the
berm design in those areas where residual sediment concentrations exceed PRGs. The berm and
protective cap would be placed over the area to be dredged within the Northwest Corner Area
(see Figure 3.5).

The protective cap would be installed to permanently contain in place residual sediment
exceeding PRGs. As stated for Alternative NW-1, and as described in Section 2.1, the cap would
be designed and installed to restore the existing aquatic habitat and uses, and to withstand
ongoing and intermittent natural forces as needed given the berm portion of the berm-cap would
also provide erosion protection.

Figures in Appendix B show the anticipated size of the required berm-cap to support the
long term loading conditions acting on the shoreline bulkhead under Alternative NW-2, Option
B. The required berm would have a maximum thickness of approximately 8 to 9 ft over the
existing mudline elevation, but no more than below the current mudline at the bulkhead.
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Once the support berm - protective cap is in place, the OU-1 remedy would be completed by
installing the onshore cap and containment system, creating a final onshore elevation of
approximately +4 ft at the shoreline sloping up to +9 ft at 100 to 120 ft away from the shoreline.

NW-2 Sediment and Debris Management

Following removal from the river, dredged sediment and debris would be moved by barge to
an on-shore processing area at OU-1. Here, the sediments would be drained and dewatered as
needed to a consistency allowing for transport (by rail, truck or barge) to a suitable permitted
facility. Debris would be either washed and retained on site or processed for removal from the
site.

NW-2 Remediation Timeframe

Alternative NW-2 would likely require eight to twelve construction months to complete
once the OU-1 shoreline bulkhead is in place. Installation of the 1,200-ft long temporary rigid
containment barrier would likely require approximately three to four months, which includes
downtime due to adverse weather conditions such as winds over 20 to 25 miles per hour which
frequently make working conditions in the river unsafe. Once the temporary rigid containment
barrier is in place, removal of debris and obstructions and dredging could be completed in
approximately four to six months for Options A and B, assuming no significant weather or
administrative constraints develop during the remedial action. The estimate of four to six
months for removing debris and obstructions and dredging is based on the presence of abundant
debris and the problems these materials would present. This time estimate is also subject to
considerable uncertainty due to the unknown impacts that may be related to site obstructions.
Following dredging, the berm and protective cap could then be placed in approximately one to
two months. Marine silt consolidation under the weight of the berm is not required for this
alternative. Therefore, the total time for containment barrier installation, dredging, and berm-cap
placement would be eight to eleven months for Option A and nine to twelve months for
Option B.

3.3 ALTERNATIVE NW-3: REDIVIDE OU-1 AND OU-2

Under Alternative NW-3, the shoreline bulkhead in the Northwest Corner Area (required by
the OU-1 remedy) would be relocated into the river along an alignment extending out to 40 to
100 ft west of the current shoreline in its northern extent, as shown in Figures 3.7 and 3.8. As
with Alternatives NW-1 and NW-2, the bulkhead along the new shoreline would not penetrate
into the basal sand, and a temporary rigid containment barrier would be installed approximately
140 ft from shore to reduce losses of sediment resuspended by dredging.

Alternative NW-3 is unique in that the relocated sealed bulkhead would be aligned to allow
the deepest impacted sediments exceeding PRGs on the river side of the new shoreline to be
targeted for dredging without exceeding geotechnical constraints. Alternative NW-3 also has the
advantage of being the only available remedial alternative that would remove all of the sediments
identified to contain PCBs over 1 ppm riverward of the OU-1 sealed shoreline bulkhead to the
temporary rigid containment barrier. In addition, the timber piles and significant debris between
the existing shoreline and the new shoreline would be permanently contained, resulting in less
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sediment being resuspended due to removing debris and obstructions and dredging operations in
the nearest shore areas that have the greatest abundance of debris.

The NW-3 bulkhead alignment would allow dredging immediately next to the bulkhead to a
depth that would target all sediment known to contain PCBs over 1 ppm in the portion of the
river between the relocated sealed bulkhead that would separate OU-1 from OU-2 and the
temporary rigid containment barrier. Therefore, this bulkhead alignment is dictated by both
geotechnical constraints and sediment chemistry depth, and its distance away from the existing
shoreline would vary along its length.

The alignment shown in Figure 3.6 was used to assess the feasibility of this remedial
alternative. The final alignment would be determined during remedial design. Geotechnical
analyses presented in Appendix B show that Alternative NW-3 is constructible and would
provide long term effectiveness if constructed. The alignments of the shoreline bulkhead to
facilitate OU-1 excavation, the relocated sealed bulkhead, and the temporary rigid containment
barrier are shown in Figure 3.6. The toe of the support berm required to fill behind the relocated
sealed bulkhead (extending the upland area) is also shown.

Figure 3.7 show a simplified cross-sectional view of the Northwest Corner Area during
proposed NW-3 at the end of OU-2 and OU-1 remediation construction. A more specific cross
sectional view is presented in Appendix B.

NW-3 Sequence

As with all of the remedial alternatives evaluated, the actual construction sequence will need
to be established during Remedial Design. However, the feasibility of NW-3 was evaluated and
established based on the following possible construction sequence:

e Install a sheet pile wall along the existing shoreline to control water during OU-1
remedial excavation and to support bracing onshore.

e Excavate the OU-1 upland area (9 ft below existing ground surface) in accordance with
the OU-1 remedy. Backfill the OU-1 excavation area with lightweight fill within 100
to 120 ft of the existing shoreline. Backfill from elevation -6 ft to approximately
elevation O ft within 100 to 120 ft of the shoreline. Install a deadman anchorage
system. Then, backfill with lightweight fill to elevation +4 ft. This would result in a
net unloading of the OU-1 area.

e Install the new relocated sealed bulkhead along an alignment similar to the one shown
in Figure 3.6. Brace and anchor the relocated sealed bulkhead to the existing OU-1
shoreline with steel whalers and deadman anchor rods extending into the OU-1 upland
area.

o Install the temporary rigid containment barrier. The temporary barrier would have the
same alignment and characteristics as in Alternative NW-2.

e As needed, cut any timber piles, remove obstructions, and dredge sediment in the
contained area between the new Relocated sealed bulkhead and the temporary rigid
containment barrier, where sediment PRGs for PCBs and/or copper are exceeded.
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e Place fill material in the river and new shoreline area to create a berm needed to
support the relocated sealed bulkhead. Install wick drains (or other consolidation
devices) within the offshore fill area to accelerate consolidation strength gain in the
marine silt under the weight of the berm material. Consolidation devices could be
installed within the berm and underlying marine silt to speed up consolidation and
increase strength of the marine silt, thereby increasing stability at the shoreline (see
Appendix B).

e Cut or remove the temporary rigid containment barrier.

e After sufficient consolidation of the marine silt beneath the berm, complete
construction of the new shoreline and upland area. After backfilling to El. O in the new
upland area with conventional fill material, continue backfilling to elevation +4 with
lightweight fill. Place the protective cap as needed within the berm. Seal the shoreline
bulkhead. The estimated berm staged construction and consolidation time is expected
to exceed two years.

e Complete filling within OU-1 to final grades.

The berm in the river would be needed to maintain the stability of the shoreline bulkhead
would also provide erosion protection. As in all of the other alternatives, the protective cap
would be applied in conjunction with the berm to restore the existing aquatic habitat and to
provide chemical isolation as needed.

Under Alternative NW-3, the OU-1 remedy would be completed following dredging and
capping, including the new upland creation in the river. The OU-1 area would be expanded
slightly to include all of the area east of the relocated sealed bulkhead.

Less than one acre of river area would be filled under this alternative. An equal or greater
area of open water river habitat would be created elsewhere, on site or nearby, to mitigate any
potential impact of this remedy on the environment. Two potential mitigation areas are the
shoreline along the Southern Area and adjacent to the South Boat Slip. As discussed in
Section 2.1.4, moving the shoreline bulkhead approximately 30 ft inland from the existing
Southern Area shoreline and removing soil (widening the river) is one option that could be
evaluated during remedial design. Approximately a half acre of new river space could be opened
up in the Southern Area by moving the shoreline approximately 30 ft inland along the former
Building 15 footprint as discussed in Section 5. Additional water depth and acreage might be
created by dredging to navigational depths in the Old Marina Area, and by dredging in Kinally
Cove, restoring these two areas for boating and possibly for other recreational uses. AR would
need to obtain site access and permission to implement such work from the property owners.

NW-3 Temporary Rigid Containment Barrier

The Alternative NW-3 temporary rigid containment barrier would have the same purpose
and be located along the same alignment as under Alternative NW-2, approximately 140 ft west
of the shoreline along the outer edge of the Northwest Corner Area. The location of this barrier
is shown in Figure 3.6.

NW-3 Dredging
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Once OU-1 is excavated and backfilled near the shoreline and the temporary rigid
containment barrier is in place, the contained area of the river would be dredged.

Under Alternative NW-3, nearly 100 percent of the PCB mass would be removed from the
river or contained within the new shoreline. Approximately 15,000 cubic yards of sediment
would be removed, which is estimated to include 3 percent of the PCB mass in OU-2 river
sediment based on AR’s site-specific contaminant distribution modeling results. Although the
PCB removal mass during dredging would be significantly less than for other alternatives
considered, virtually all of the PCBs not dredged would be contained within the environmentally
secure OU-1 upland closure.

NW-3 Berm and Cap

Following dredging, backfill would be placed in the river to form the berm required for
shoreline bulkhead stability, then the temporary barrier would be cut in place near the existing
mudline (or extracted in areas of low contamination) along its entire length. A protective cap
would be integrated within the berm and also over other unbermed Northwest Corner Area
sediment where residual sediment concentrations exceed 1 ppm PCBs. The proposed copper
PRG of 982 ppm copper is not exceeded in the river area offshore of the relocated shoreline
bulkhead.

NW-3 Sediment Management

Sediment would be managed in the same manner as described for the other remedial action
alternatives. Following removal from the dredged area, dredged sediment and debris would be
moved by barge to an on-shore processing area at OU-1. Here, the sediments would be drained
and dewatered as needed to a consistency allowing for transport offsite (by rail, truck or barge).
Debris would be either washed and retained on site or processed for removal from the site.

NW-3 Remediation Timeframe

Alternative NW-3 would require at least 30 construction months to fully implement. The
temporary rigid containment barrier and the NW-3 shoreline bulkhead would likely require four
months to install. Dredging and placement of berm and cap materials would likely take an
additional three to five months to complete. Construction of the new shoreline (the berm fill area
shown on Figure 3.7) would require approximately another seven to nine months followed by
approximately one year to install wick drains (or other consolidation devices) and allow for
needed consolidation strength gain under the weight of the berm.

3.4 ALTERNATIVE NW-4: PENETRATE SHORELINE BULKHEAD INTO
BASAL SAND

Unlike Alternatives NW-1 through NW-3, the shoreline bulkhead under Alternative NW-4
would be driven deeper through the marine silt and into the basal sand, in order to provide more
soil support at the base of the wall and to increase global slope stability to allow dredging to
greater depths near the shoreline. The shoreline bulkhead would be approximately 90 ft in depth,
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and it would most likely consist of a king-pile system using a combination of H-piles and sheet
piles or equivalent installed with a tie-back system.

NW-4 Shoreline Bulkhead

YU Associates in their analysis for NYSDEC of a shoreline bulkhead into the basal sand
provided a dredge cut to elevation -32 ft at the bulkhead and then a dredge slope outboard of the
bulkhead away from shore. YU Associates concluded that grade 60 AZ48 sheet piles were
suitable for the shoreline bulkhead. A comparable analysis by Haley & Aldrich, based on
assumptions believed to be more appropriate to conditions at the site, suggested that the
shoreline bulkhead strength would need to exceed the available sheet pile wall sections and that a
king pile type wall would be required to support the bulkhead during the dredging to the depths
proposed by YU Associates. The primary differences between the analysis by YU Associates
and the analysis by Haley & Aldrich are:

e YU Associates assessed conditions based on a higher shear strength factor of 0.24 as
opposed to the Haley & Aldrich analysis based on 0.21.

e YU Associates used a shear strength profile on the river side of the wall typical of soil
adjacent to the wall but not representative of all of the soil within the zone of influence
of the wall. Because of the downward slope, marine silt at greater distance from the
wall is less consolidated and therefore significantly weaker.

e YU Associates assessed the top of the marine silt at elevation -25 ft in the OU-1 upland
area. The top of the marine silt throughout much of the OU-1 upland area is at
approximately elevation -17 ft based on all available data. At the Northwest Corner
shoreline, the top of the marine silt layer varies from approximately elevation -14 ft to
elevation -35 ft.

A king pile wall is comprised of interlocking sheet pile pairs and H-piles. Because of their
size and shape (approximately 3 ft by 1.5 ft) H-piles are more likely to drag obstructions and
contaminated soils down into the basal sand layer when driven on site. Soil has a tendency to
plug in the corners of H-piles and to travel downward with the piles when the piles are driven. In
addition to potential contaminant drag-down, H-piles have the potential to forms voids along its
corners during installation. These voids can be enlarged through piping caused by the upward
groundwater flow of the basal sands. These enlarged voids would create the potential for
downward DNAPL along this enlarged pathway.

NW-4 Temporary Rigid Containment Barrier

The temporary rigid containment barrier under Alternative NW-4 would have the same
purpose and be located along the same alignment as under Alternative NW-2 and NW-3,
approximately 140 ft west of the shoreline along the outer edge of the Northwest Corner Area.

NW-4 Dredging

Dredging would be completed inside the same temporary rigid containment barrier
alignment included in Alternative NW-2 (see Figure 3.8). Sediment exceeding the PCB and
proposed copper PRG inside the temporary rigid containment barrier would be dredged to a
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limited maximum depth based on the following two criteria: (1), the dredging depth next to the
shoreline bulkhead would be limited to an elevation of -32 ft based on an analysis completed for
NYSDEC (YU Associates, March 2005b); and (2)the dredge cut-line would be sloped
downward at a slope of approximately five horizontal to one vertical away from the bulkhead, to
increase the removal depth of contaminated sediments above PRGs.

Under Alternative NW-4, approximately 51,000 cubic yards of debris and sediment would
be removed, which is estimated to include 99 percent of the PCB mass based on AR’s site-
specific contaminant distribution modeling.

NW-4 Berm and Cap

Following dredging, a protective cap in conjunction with a berm would be placed over
approximately three acres, to a distance of up to the lateral extent of the NW Corner (see
Figure 3.9). The protective cap would be incorporated into the berm design or the protective cap
would be placed by itself over any dredged area wherever a berm would not be needed but where
sediment PRGs are exceeded following dredging. Following placement of the berm - protective
cap, the temporary rigid containment barrier would either be cut in place near the existing
mudline or removed. The OU-1 remedy would then be completed by installing the onshore cap
and containment system.

NW-4 Sediment Management

Sediment would be managed in the same manner as described for the other remedial action
alternatives. Following removal from the dredged area, dredged sediment and debris would be
moved by barge to an on-shore processing area at OU-1. Here, the sediments would be drained
and dewatered as needed to a consistency allowing for transport offsite (by rail, truck or barge).
Debris would be either washed and retained on site or processed for removal from the site.

NW-4 Remediation Timeframe

Implementation of Alternative NW-4 would require approximately 12 to 15 months once the
OU-1 shoreline bulkhead is in place. The temporary rigid containment barrier could likely be
installed in three to four months. Dredging and cap-berm placement would follow placement of
the temporary rigid containment barrier and could be completed in an additional nine to
11 months.
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TABLE 3.1

REMEDIAL ACTION ALTERNATIVES FOR THE NORTHWEST

CORNER (NW)

HARBOR AT HASTINGS OU-2

Alternative

General Description

NW-1: Dredge for Cap Stability

Dredge to elevation -7 ft where sediment PRGs are exceeded
inside a temporary rigid containment barrier located
approximately 50 ft from shore. Place berm material as needed
for shoreline stability. Convert temporary rigid containment
barrier into a submerged bulkhead to help support a cap. Place a
protective cap over the berm.

NW-2: Dredge to Limits of Bulkhead
Stability

Dredge where sediment PRGs are exceeded inside temporary
rigid containment barrier (interlocking H piles and sheet piles)
located approximately 140 ft from shore. Place berm material as
needed for shoreline stability. Place a protective cap as needed
integrated with the berm. Cut or remove temporary rigid
containment barrier.

Option A: Dredge to elevation -9 ft at the face of the bulkhead
(sloping down at 5 horizontal to 1 vertical into the river away
from shore).

Option B: Dredge to elevation -14 ft at the face of the bulkhead
(sloping down at 5 horizontal to 1 vertical into the river starting
30 ft away from shore).

NW-3: Redivide OU-1 and OU-2

Place new shoreline bulkhead/NW-3 bulkhead 50 to 100 ft away
from shore. Dredge where sediment PRGs are exceeded
between new shoreline and temporary rigid containment barrier
located approximately 140 ft from shore. Place berm material as
needed for shoreline stability. Cut or remove temporary rigid
containment barrier.  Allow for ground consolidation to
complete. Complete berm and integrate protective cap with the
berm where needed.

NW-4: Penetrate Shoreline Bulkhead Into
Basal Sand

Dredge where sediment PRGs are exceeded inside temporary
rigid containment barrier located approximately 140 ft from
shore. Dredge as feasible once shoreline bulkhead penetrating
into the basal sands is in place. Place berm and protective cap
where needed inside barrier. Cut or remove temporary rigid
containment barrier when dredging is completed.

Note: 1) Elevations are based on the NAVD88 datum (mean tidal elevation is +0.1 ft).
2) Sediment PRGs are 1 ppm for PCBs and 982 ppm proposed for copper.
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TABLE 3.2

CHARACTERIZATION OF BULKHEAD AND CONTAINMENT

STRUCTURES FOR THE NORTHWEST CORNER ALTERNATIVES

HARBOR AT HASTINGS OU-2

NW-2
NW-1 | Option A | Option B | NW-3 NW-4
Shoreline Bulkhead
Length (t) 900 900 900 1060 900
Maximum depth (elevation in ft) -35 -54 -54 -65 -75
Penetrate into basal sand? No No No No Yes
Final OU-1 ground elevation at shoreline (ft) +4 +4 +4 +4 +4
Interim OU-1 ground elevation at shoreline +4 +3to+4 | +3to+4 | +3to+4 +4
while dredging (ft)
Temporary Rigid Containment Barrier
Barrier length (ft of sheet piles connected 900 1,200 1,200 1,200 1,200
with H-piles)
Maximum distance from shoreline (ft) 50 140 140 140 140
Pile length below mudline (ft) 45 50to70 | 50to 70 | 50to 70 | 50 to 70
Penetrate into basal sand? No Yes Yes Yes Yes
Approximate installation time (months) 3 4 4 4 4
Note: Elevations are based on the NAVD88 datum (mean tidal elevation is +0.1 ft).
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TABLE 3.3

DREDGING AND CAPPING QUANTITIES AND DURATIONS
FOR THE NORTHWEST CORNER ALTERNATIVES

HARBOR AT HASTINGS OU-2

zZ

W-2

NW-1 Option A | OptionB | NW-3 NW-4

Dredging
Volume (from ESI model) 5,900 19,000 27,000 18,000 51,000
(cubic yards)
Lowest cut elevation at -7 -9 -14 -38 -32
shoreline (ft)
Percent OU-2 PCB mass 61 75 82 99® 99
dredged (from ESI model) ®
Approximate debris removal and 2 3to4 4to5 3 7108

dredging duration (months)

Berm — Protective Cap
Area (acres) 2.3 2.2 2.3 1.2 2.3

Approximate Berm — Cap 05to1 1to?2 1to?2 1 2t03
placement duration (months)

Note: & Percentages of mass are based on 100 percent being the mass within all sediment within OU-2.
@ Based on new shoreline location offshore from the current shoreline.
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Figure 3.3
Harbor at Hastings OU-2
Typical Cross Section for Alternative NW-1: Dredge for Cap Stability
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Figure 3.5
Harbor at Hastings OU-2
Typical Cross Section for Alternative NW-2: Dredge to Limits of Bulkhead Stability
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Figure 3.7
Harbor at Hastings OU-2
Typical Cross Section for Alternative NW-3: Redivision of OU-1 and OU-2
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Figure 3.9
Harbor at Hastings OU-2
Typical Cross Section for Alternative NW-4: Penetrate Shoreline Bulkhead Into Basal Sand
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SECTION 4

EVALUATION OF REMEDIAL ACTION ALTERNATIVES
FOR THE NORTHWEST CORNER AREA

Remedial action alternatives for the Northwest Corner Area presented in Section 3 are
evaluated in this section based on the evaluation criteria presented in Part 375 (Subpart 1) in
Title 6 of the New York Code of Rules and Regulations and in the National Contingency Plan
(Title 40 of the Code of Federal Regulations Part 300.430). NYSDEC and USEPA have
provided direction for evaluating these criteria in Technical and Guidance Memorandum 4030:
Selection of Remedial Actions at Inactive Hazardous Waste Sites (NYSDEC, 1990) and in
Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA
(USEPA, 1988). These nine evaluation criteria have been segmented by USEPA into three types
of criteria as follows:

Threshold Criteria

e Overall protection of human health and the environment

e Compliance with applicable or relevant and appropriate requirements (called standards,
criteria, and guidelines in New York State)

Primary Balancing Criteria

e Short-term effectiveness

Long-term effectiveness and permanence

Reduction of toxicity, mobility, and volume through treatment

Implementability
Cost

Modifying Criteria
e State acceptance

e Community acceptance

An alternative must meet the two threshold criteria presented above to be carried through the
detailed analysis of alternatives. If the two threshold criteria are met, the primary balancing
criteria are evaluated as the basis for selecting the preferred remedy among the alternatives. The
two modifying criteria, state acceptance and community acceptance, will be addressed as a
follow-up to this Supplemental FS Report. State acceptance will be presented in the upcoming
proposed remedial action plan, also called the proposed plan, and in the upcoming Record of
Decision for OU-2, both of which will be prepared by NYSDEC. Community acceptance will be
assessed in the responsiveness summary portion of the upcoming Record of Decision based on
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the public’s response to the alternatives described in this Supplemental FS report and in the
upcoming proposed plan.

In addition, further consideration is given in the National Contingency Plan to “practicable”
remediation. For OU-2, remedial action objectives were presented initially in the 2003 FS and
incorporated into the 2003 Proposed Plan (see Section 1.7). These objectives (or goals) are to be
met to the extent practicable. As the term “practicable” is not specifically defined in the
National Contingency Plan, the term must be understood on a site-specific and fact-specific
basis. For OU-2, the “practicability” of various remedial alternatives is assessed in these
evaluation sections on the basis of short-term and long-term impacts, implementability, cost
effectiveness, and the extent of compliance with standards, criteria, and guidelines.

This remedy will also be selected under New York law, which states that the goal of
remediation is to restore a site to “pre-disposal conditions, to the extent feasible and authorized
by law.” 6 NYCRR 375-1.10(b). A “feasible remedy” is defined as one that: (a) is “suitable to
site conditions;” (b) can be “successfully carried out with available technology;” and (c)
considers “cost-effectiveness.” 6 NYCRR 375-1.10(c)(6). All three factors must be considered
when setting remedial action goals for the site.

NYSDEC has set a remedial action goal of 1 ppm for PCBs in sediments in the lower
Hudson River, and this Supplemental Feasibility Study adopts the same goal. Sediments
throughout the region reportedly contain background concentrations of 1 to 1.2 ppm PCBs
released from many other sources up and down stream from Hastings OU-2. It would be futile to
try to establish and maintain sediment levels below background in a few acres of the lower river,
where OU-2 is located, when surrounding sources of contamination in this 300 mile long river
system would quickly recontaminate the area.

NYSDEC proposed a remedial action goal of 88.7 ppm for copper in sediments at OU-2,
based on reported background levels of copper in lower Hudson River sediments. Copper above
that level was found throughout the fill material used to build the plant site that forms OU-1, and
the river berm that supports it in OU-2, and substantially higher levels of copper were also found
in the fill material used to create the Tappan Terminal next door. Copper appears to be a
component of the ash, slag, and/or other materials used as fill from the mid-1800’s to early
1900°’s. To completely remove this level of copper from the fill material with available
technology, one would have to remove the fill itself.

Site conditions are not suited to a remedy that completely removes fill material from the
river. There is a berm of fill material in the river that supports both the OU-1 and Tappan
Terminal land masses, and removal of the deeper fill layers is likely to cause the shoreline to
collapse, releasing higher levels of on-shore contamination into the river (see Section 2.1.4.2).
Even if the risk of collapse could be controlled, there is no need to remove fill material with low
levels of copper in it, as site-specific tests show that copper at the 88.7 ppm level is not
bioavailable or harmful (See Appendices C and D).

This Supplemental Feasibility Study proposes an alternative remedial action goal of
982 ppm copper, because higher levels of copper may be bioavailable to, and therefore may have
an adverse impact on, aquatic life at this site. Recent guidance from US EPA (2005b) provides a
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rigorous methodology for assessing the factors that limit the bioavailability and toxicity of
metals. This USEPA ESB guidance recognizes the importance of acid volatile sulfides (AVYS)
and total organic carbon (TOC) in sequestering or binding up metals in sediments, thereby
limiting their introduction into porewater, which is the primary route of exposure for benthic
organisms. This USEPA guidance also establishes a scientific method for evaluating the
bioavailability and toxicity of metals in sediments, including a detailed methodology for
quantitatively assessing the metal binding capacity of sediments.

Site-specific AVS, TOC and metal porewater data were gathered after the OU-2 Proposed
Plan was issued in 2003. AR conducted supplemental sediment investigations at OU-2 during
2004 and 2005 to fill data gaps and allow the site-specific bioavailability and toxicity of metals
to be evaluated based on the methods presented in the USEPA (2005b) ESB guidance. The
results of that analysis are summarized in Section 1 and presented in more detail in Appendix C,
to show that a copper concentration of 982 ppm is a conservative, site-specific, no observed
adverse effects sediment concentration that is a suitable proposed remedial goal (PRG) for OU-2.
This proposed PRG for copper, and proposed PRGs for lead, nickel and zinc based on the same
ESB methodology, are well below the toxicity threshold identified in the USEPA (2005b) ESB
guidance.

The evaluation of remedial action alternatives for the Northwest Corner Area is presented in
Table 4.1 where the NYSDEC evaluation criteria are assessed separately for each alternative.
This evaluation is summarized below.

4.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(A THRESHOLD CRITERIA)

This criterion addresses whether or not an alternative provides adequate protection against
ongoing risks.  Current, ongoing potential risks have been identified in the Remedial
Investigation Report for OU-2 (Earth Tech, 2000). The remedial action objectives have as their
goal the protection of human health and the environment. The PRGs for OU-2 sediment of
1 ppm for PCBs and 982 ppm PRG proposed for copper have been established to meet the
remedial action objectives (see Section 1.7 and the introduction to this section). Evaluating the
degree to which sediment exceeding PRGs would no longer be in contact with fish and other
forms of aquatic life is the primary factor for determining whether an alternative can meet the
threshold criteria called protection of human health and the environment and also meet the
remedial action objectives for OU-2.

4.1.1 Evaluation of Overall Protection of Human Health and the Environment
Common to All Northwest Corner Area Alternatives

All of the remedial action alternatives for the Northwest Corner Area would be protective of
human health and the environment in the long term except Alternative NW-4 due to penetration
of the shoreline bulkhead into the basal sand. Installation of the shoreline bulkhead into the
basal sand would likely provide a preferential pathway for downward PCB migration by creating
new openings along the support structure-soil interface. DNAPL layers are typified by
extremely heterogeneous distributions and unpredictable transport pathways. A small amount of
DNAPL in the subsurface may be virtually impossible to locate and still lead to widespread and
long-lasting plumes. Based on DNAPL flow mechanics, the PCB DNAPL at OU-1 is in a state

PARSONS

P:\441532 (Hastings OU2)\WP\OU2 Supp FS to DEC\OU2_SuppFS_042106Rev0.doc
April 26, 2006
4-3



of equilibrium held at its current location because the downward (gravitational) forces of the
DNAPL fluid cannot overcome the pore entry pressures of the marine silt. Remobilization of
PCB DNAPL is not expected to occur unless this equilibrium is disturbed. As discussed in the
OU-1 Feasibility Study (Shaw Environmental and Haley & Aldrich Inc., September, 2002) and
in Section 2.1.4.2 herein, two equilibrium disruptors that have the potential to remobilize
DNAPL and thereby potentially cause contamination of the basal sand are:

1. A change in the porosity/permeability of the marine silt; and
2. Creation of preferred flow pathways by driving bulkhead sheeting and support piles
through the marine silt layer, piercing into the basal sand aquifer below.

All four of the remedial action alternatives for the Northwest Corner Area would require
placement of a cap following dredging. Direct exposures of fish and other local aquatic life to
Northwest Corner Area sediment that exceeds PRGs for OU-2 would be eliminated over the long
term through capping. As a result, long-term impacts to human health from site sediment
through fish consumption and sediment contact and long-term impacts to aquatic life would be
eliminated.

Capping at the Northwest Corner Area can effectively protect human health and the
environment over the long term. A protective cap has been employed successfully at many other
sediment sites with the objectives of physical isolation, stability-erosion protection, chemical
isolation, and restoration of aquatic habitat temporarily lost due to dredging. As discussed in
Section 2.2, in addition to physical isolation, habitat restoration would be provided in the top of a
cap consisting of natural media that would support benthic organisms. A protective cap would
provide stability and erosion protection against wind-wave scour and boat propeller wash, with a
reasonable cap material particle diameter of less than 1 inch in the Northwest Corner Area away
from the shoreline (see the analysis summarized in Section 2.2.2). Close to the shoreline, larger
diameter cap material, as is currently in use at OU-2, would be placed to protect against potential
shoreline impacts from ice. The third layer of a protective cap for chemical isolation would
protect against possible PCB movement upward through porewater. Modeling has been
completed in association with Professor Danny Reible of the University of Texas at Austin as
part of this Supplemental FS to assess whether a cap can provide adequate chemical isolation at
OU-2 (see Section 2.2.3). Results from the modeling of chemical isolation show that any soluble
PCBs at OU-2 would not be able to migrate upward through a cap designed and installed to
control chemical movement. Porewater transport of metals through a cap is not a concern at this
site because, none of the porewater analyses completed on samples from OU-2 show metals in
porewater above NYS saltwater quality standards for metals. An engineered cap would
eliminate long-term exposure of sediment in the Northwest Corner Area to benthic organisms
and to aquatic life.

A protective cap can be placed effectively at OU-2 using one of multiple available
placement techniques discussed in Section 2.2.7. A protective cap can also be effectively
monitored and maintained, and institutional controls can be implemented, such as an
environmental easement, to assure the cap remains protective over the long term.

Dredging would remove contaminated sediment from the river, however due to the
concentrations of PCBs in the sediment and the inability to remove 100 percent of the affected
sediments, dredging would not reduce long-term risks or provide additional long-term protection
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of human health and the environment beyond the protection provided by capping. Residual
contamination would remain in river sediment following dredging, because dredging efficiency
is less than 100 percent as discussed in Section 2.1.1 and because fine-grained contaminated
sediment present at OU-2 settles slowly following dredging. A typical residual fraction of
sediment mass resuspended due to dredging is 4 percent in an area with significant debris to be
removed and side slopes, such as the Northwest Corner Area, based on information available
from completed environmental dredging projects (SMWG, 2005).

Dredging and capping would disrupt the river bottom and the associated benthic
community. However, by placing a top layer of a protective cap as presented in Section 2.2,
benthic organisms are expected to recolonize the habitat surface layer of the cap (see Section 2.2)
within 2 to 4 months during the biologically productive time of the year (i.e., April through
November at this site) (Dernie, 2003). As most of the aquatic biota lives within the top 3 to
6 inches of sediment, the lower erosion protection layer of the cap would prevent the biota from
contacting contaminated sediment. Since OU-2 is known to accumulate sediment, the gradual
natural deposition of native materials will also support restoration of local aquatic habitat
following construction.

4.1.2 Comparative Evaluation of Overall Protection of Human Health and the
Environment Among Northwest Corner Area Alternatives

Dredging would result in resuspension of sediment which would adversely impact river
water quality in the short term, primarily within the river area inside the rigid temporary
containment barrier. As shown in Table 4.2, masses of PCBs resuspended into the river water
column inside the temporary rigid containment barrier for each of the four Northwest Corner
Avrea alternatives are estimated to be as follows, based on estimates of total PCB mass from AR’s
contaminant distribution model results: approximately 700 pounds under Alternative NW-1; 800
pounds for Option A and 900 pounds for Option B under Alternative NW-2; 10 pounds under
Alternative NW-3; and 1,100 pounds under Alternative NW-4. Under Alternative NW-3,
significant debris-laden sediment near the shoreline would be contained and not dredged, thereby
resulting in a lower percentage of dredged sediment (approximately 1 to 2 percent) becoming
resuspended compared to approximately 4 percent of the dredged sediment becoming
resuspended under the other NW alternatives (see Section 2.1.3). Additionally, Alternative NW-
3 would be constructed in a manner that would place the remaining (undredged) PCBs within the
sealed OU-1 upland area.

Resuspended sediment would be released to the river beyond the temporary rigid
containment barrier in the short term as part of removing debris and obstructions and dredging.
Some release to the river beyond the temporary barrier would adversely impact water quality in
the short term and is unavoidable due to tidal forces changing the river water level,
hydrodynamic forces on the temporary barrier, and the expected slow settling rate for
resuspended OU-2 sediment (see Section 2.1). One goal while removing debris and obstructions
and dredging would be to control these releases as practicable to meet a far-field point of water
quality compliance guideline to be established by NYSDEC. The water quality point of
compliance during dredging at other New York State PCB dredging sites has been a PCB water
concentration of 2 micrograms per liter (or 2 parts per billion) at a location one mile from
dredging operations. Adverse impacts of resuspended sediment on river water quality would be
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greater if dredging time is longer, PCB concentrations are greater, and/or a greater volume of
debris needs to be removed. Impacts from resuspended sediment would be less adverse under
Alternative NW-3 than under the other Northwest Corner Area alternatives followed by
Alternative NW-1, based on less mass of PCBs being resuspended and a relatively short
anticipated dredging duration of approximately 2 months (see Table 4.2). Because sediment
dredged as part of Alternative NW-3 is further from shore and less impacted, residual sediment
PCB concentrations prior to capping would also be lower under Alternative NW-3 than under the
other Northwest Corner Area alternatives. Resuspension would be less under Alternative NW-1
than under Alternative NW-2 or NW-4, because less sediment would be dredged, and less debris
would need to be removed over a smaller surface area of the Northwest Corner Area.

The use of wick drains (or other consolidation devices), if needed as part of Alternative
NW-3 to consolidate berm material placed in the river, would provide a short-term pathway for
soluble PCBs and metals to migrate upward into the water column. However, the excess water
would drain eventually, and dredging as part of Alternative NW-3 would be conducted further
from shore than for the other Northwest Corner Area alternatives and residual concentrations
would be limited to approximately 2 percent of the sediment PCB mass that could not be
dredged, so residual sediment PCB concentrations would be lower than closer to shore. In
addition, site investigation results show metal concentrations measured in porewater from a wide
range of sediment metal concentrations do not exceed water quality standards, criteria or
guidelines.

Groundwater quality would in all likelihood be adversely impacted from implementing
Alternative NW-4, because PCBs could reach the underlying basal sand aquifer due to driving
the shoreline bulkhead into the basal sand. The purpose of driving the shoreline bulkhead into
the basal sand under this alternative would be to allow contaminated sediment to be removed
from greater depths below in the mudline. However, the state groundwater quality standard for
PCBs is 0.09 parts per billion, and only a very small quantity of PCBs would need to reach the
basal sand aquifer to exceed the state groundwater quality standard for PCBs.

Similarly, for many years, USEPA and other agencies have advised parties to stop drilling
monitoring wells when a low permeability unit like the marine silt is encountered in areas
containing DNAPL, to avoid piercing through the confining layer and creating a pathway for
PCBs to migrate into deeper units below (e.g., USEPA, 1992 and 1994). Note that this USEPA
guidance concerns the impact of drilling a monitoring well, which is less than the impact of
installing steel sheeting and piles, because the bulkhead along the Northwest Corner Area will be
much longer than the circumference of a monitoring well.

USEPA’s guidance “DNAPL Site Evaluation” (USEPA, 1993a) reiterated at greater length
the Agency’s concerns about not creating vertical pathways through the confining layer via
drilling, and provided guidance for remedial actions, including the installation of underground
containment walls. “Small fractures or openings will facilitate DNAPL breakthrough. The long-
term integrity of engineered subsurface barriers is not well known. Consideration must be given
to the compatibility of barrier wall materials with subsurface chemicals, the potential for
inducing migration during wall construction, and changes to the hydrogeologic system affected
by wall emplacement.” Also in 1993, the USEPA reiterated these concerns about preserving the
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integrity of the confining layer, noting that DNAPLs can penetrate features as narrow as
10 microns. “Evaluation of the Likelihood of DNAPL Presence at NPL Sites” (USEPA, 1993Db).
This document directed that clay and silt units “should be assumed to permit downward
migration of DNAPL through fractures unless otherwise proven in the field”. It continues by
noting that this can be exceptionally hard to prove otherwise, even with intensive site
investigation (USEPA, 1993b).

The proposed sealed shoreline bulkhead would artificially create such a “fracture” along the
entire west (downgradient) side of OU-1, if constructed through the marine silt into the
underlying basal sand. Recent geotechnical boring data at OU-1 also suggest that a more
substantial shoreline bulkhead may be needed under Alternative NW-4, including H-piles, which
are even more likely to drag obstructions and contaminated soils down into the basal sand layer
when driven on site. Soil has a tendency to plug in the corners of H-piles and to travel
downward with the piles when the piles are driven. In addition to potential contaminant drag-
down, H-piles have the potential to form voids along pile corners during installation, and these
voids can be enlarged through piping caused by the upward flow of groundwater from artesian
conditions in the basal sands. These enlarged voids would create the potential for more
NAPL migration along this enlarged pathway.

4.2 COMPLIANCE WITH STANDARDS, CRITERIA, AND GUIDELINES
(A THRESHOLD CRITERIA)

Water quality standards, performance requirements (such as requirements for managing
dredged contaminated sediment), and other substantive environmental protection requirements,
criteria, or limitations that specifically address a contaminant, remedial action, or location must
be met in order for an alternative to satisfy this threshold evaluation criterion. These standards,
criteria and guidelines are based on state or federal environmental laws. The State of New York
refers to these requirements as standards, criteria and guidelines in lieu of the federal CERCLA
term, applicable or relevant and appropriate requirements, used in the National Contingency
Plan. These standards, criteria, and guidelines can be categorized as chemical-specific, action-
specific, and location-specific as discussed below.

4.2.1 Evaluation of Compliance with Standards, Criteria and Guidelines Common
to All Northwest Corner Area Alternatives

The PRG of 1 ppm for PCBs and the proposed PRG of 982 ppm for copper would be met to
the extent practicable for each of the Northwest Corner alternatives as a result of capping.
Sediment exceeding 1 ppm PCBs and the proposed copper PRG of 982 ppm would no longer be
in contact with aquatic life in the river at OU-2 for each of the Northwest Corner Area
alternatives as a result of capping. Sediment less than 1 ppm PCB and 982 ppm copper in
contact with aquatic life would also be less than PRGs proposed for other metals in OU-2
sediment. As described in Section 1.7, impacts from other metals in sediment of potential
concern at this site (lead, nickel, and zinc) would be addressed at OU-2 by addressing sediment
with copper over 982 ppm.

Other chemical-specific requirements associated with each of the remedial action
alternatives can be met including discharge limits for water removed from dredged sediment and
PCB limits for managing sediment at particular offsite facilities. Water treatment technologies
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have been used at other PCB-impacted sites to meet anticipated NYSDEC discharge limits for
PCBs in water, so such discharge limits are most likely achievable. Dredged sediment stockpiles
shown to contain over 50 ppm PCBs would be shipped to a TSCA-approved facility.

Water quality would be monitored while removing debris and obstructions and dredging.
Monitoring results would be compared with the short-term, far-field water quality guidelines to
be established by NYSDEC. Dredging operations would be adjusted to the extent practicable to
control impacts on water quality outside the contained dredging area. Exceedances of short-term
guidelines are possible while debris is being removed and while dredging is ongoing. While the
mass of PCBs resuspended into the water can be estimated, water quality during removal of
debris and obstructions and during dredging operations cannot be predicted at this time given the
complex nature of sediment transport and water circulation in the lower Hudson River and given
the sediment PCB concentration variations within OU-2. The state water quality guidelines for
short-term far-field water quality compliance would be met to the extent practicable.

Action-specific standards, criteria and guidelines include requirements associated with a
particular portion of a remediation effort, such as managing dredged sediment in accordance with
federal and state dredge and fill requirements and federal and state waste management rules and
regulations. The primary action-specific SCGs applicable to remediating OU-2 are Article 15 of
the New York State Environmental Conservation Law (Use and Protection of Waters),
Section 404 of the Federal Clean Water Act, Section 10 of the Federal Rivers and Harbor Act,
and State and Federal Waste Management Regulations under the RCRA and the portion of the
TSCA pertaining to PCBs. In addition, NYSDEC can establish short-term water quality
guidelines associated with sediment resuspended in the river due to dredging. At other dredge
sites, and as discussed in Section 2.1.3.3, the State of New York has established 2 micrograms
per liter PCBs as a short-term water quality guideline to be met one mile away from the dredging
activity. Other state requirements, such as a water quality certification, a coastal consistency
certification, and chemical-specific water discharge limits while processing dredged sediment,
would also need to be met as part of implementing the preferred remedial action alternative.
Requirements to assess the environmental impacts of dredging and filling at OU-2 are addressed
by the combination of the 2003 OU-2 FS Report and this Supplemental FS Report.

The effect of residual contaminated sediment, which is unavoidable following dredging as
discussed in Section 2.1, and the need for physically stabilizing the shoreline bulkhead, would
both result in the need to place a berm and protective cap as part of all four Northwest Corner
Area alternatives.  Article 15 of the New York State Environmental Conservation Law
(implemented through Title 6 of the New York Code of Rules and Regulations Part 608) and
Section 404 of the Federal Clean Water Act together regulate alterations to protected waters such
as dredging and filling. For example, any change to water depths in a navigable waterway due to
dredging and capping would need to be assessed by NYSDEC and by USACE for compliance
with these regulations. From Part 608.5 of Title 6, a permit is required where a party desires to
dredge and fill or place a cap over river sediments. NYSDEC would review any permit
application and grant, conditionally grant, or deny the permit. A decision whether to grant the
permit would be governed by whether: (a) the proposal is reasonable and necessary; (b) the
proposal would not endanger the health, safety or welfare of the people of the State of New
York; and (c) the proposal would not cause unreasonable, uncontrolled or unnecessary damage to
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the natural resources of the state. NYSDEC and USACE have demonstrated a reluctance to
approve dredge and fill activities that involve losses in water depth if alternatives are available
that would eliminate or reduce loss of water depth. Similarly, use guidelines under Title 6 of the
New York State Code of Rules and Regulations Part 661 indicate filling of a portion of a tidal
body of water where the water depth is less than 6 ft at mean low tide is a “presumptively
incompatible use” that should not be undertaken unless suitable mitigation is provided in the
form of enhancing or creating new water habitat to replace habitat lost as a result of remediation.
The only alternative that would require some filling of the river near the existing shoreline where
the mean low-tide water depth is less than 6 ft is Alternative NW-3. All of the other Northwest
Corner Area alternatives include sufficient dredging near the shoreline so as to minimize net
infilling of the river at low-tide water depths less than 6 ft.

Overall hydraulic effects of dredging and filling both in the river near shore and on land at
OU-1 (within the 100-year floodplain) constitute one aspect of the dredge and fill regulations
under Article 15 of the State Environmental Conservation Law and Section 404 of the Federal
Clean Water Act that would need to be further evaluated during remedial design. However,
hydraulic effects would most likely be minor under any of the remedial action alternatives
evaluated in this report due to the small area and small mudline or land surface elevation change
being considered in comparison to the overall area and volume of the lower Hudson River (see
Table 4.3).

Requirements for managing dredged sediment onshore are primarily federal requirements
under RCRA and TSCA, state requirements based on RCRA (primarily implemented through
Title 6 of the NY Code of Rules and Regulations Parts 360 and 375), and state provisions for
beneficially reusing dredged sediment onshore at OU-1 as fill needed to raise the ground surface.
RCRA requirements pertain to offsite transport and containment of material such as dredged
sediment at a permitted facility. Dredged sediment with over 50 ppm PCBs would need to be
contained at a TSCA-permitted facility, and the nearest such facility with rail access is in
Michigan. Otherwise, dredged sediment can be effectively contained offsite at a permitted
facility approved to receive non-hazardous solids. Copper or other metal concentrations in OU-2
sediment are not hazardous as defined under RCRA and corresponding state regulations.

Superfund requirements include a need to review the status of a remedy every five years if
media exceeding PRGs are left in place. All four of the Northwest Corner Area alternatives
would leave sediment exceeding PRGs capped in place, so a remedy review would be required
every five years following the remedial action.

Location-specific standards, criteria and guidelines include and requirements from
Westchester County and requirements contained within the Village Code for Hastings-on-
Hudson. The only potentially applicable Westchester County requirements identified are
associated with conveying treated water from dredge water treatment operations to the
Westchester County sewer system if the treated water could not be discharged from the site.
However for this Supplemental FS, one assumption is that dredge water would be treated and
returned to the river at the site in accordance with state discharge requirements. With this
assumption, the Westchester County sewer system requirements would not be applicable.
Section 217 of the Village Code includes limitations on construction noise. For purposes of
construction, the Village Code does not appear to limit the extent of construction noise as long as
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construction is restricted to the normal working times specified in the Village Code (7:30 AM to
8:00 PM each Monday through Saturday and 10:00 AM to 5:00 PM each Sunday). Alternative
NW-4 is anticipated to result in more noise than the other Northwest Corner Area alternatives,
because the shoreline bulkhead would take longer to install to its deeper depth and over two
times more dredging would be conducted.

4.2.2 Comparative Evaluation of Compliance with Standards, Criteria and
Guidelines Among Northwest Corner Area Alternatives

For the Northwest Corner Area, Alternatives NW-1, NW-2, and NW-3 would meet the
standards, criteria, and guidelines associated with sediment remediation to the extent practicable.
The only possible exception to meeting standards, criteria and guidelines would be short-term,
far-field water quality guidelines to be established by NYSDEC to monitor effects of sediment
resuspension while removing debris and obstructions and dredging. All sediment exceeding
PRGs would not be able to be completely removed under any of the Northwest Corner Area
alternatives except Alternative NW-3, where dredging would be conducted starting west of the
current shoreline. With the exception of Alternative NW-3, additional dredging beyond dredging
included as part of Alternative NW-1 would not improve compliance with standards, criteria, and
guidelines because, in addition to unavoidable sediment residuals, some sediment exceeding
PRGs would not be able to be dredged. As a result, capping following dredging would be
needed as part of all four NW alternatives as discussed above in Section 4.1.

Short-term, far-field water quality guidelines to be established by NYSDEC for debris-
obstruction removal and dredging operations would be met under all of the alternatives to the
extent practicable. Alternatives NW-1 and NW-3 include less removal of debris and obstructions
and a smaller dredge area over a shorter dredging time compared to the other Northwest Corner
Area alternatives, which would result in less adverse impacts on short-term river water quality.
Alternative NW-4 would result in the most removal of debris and obstructions and the most
dredging and therefore, the most adverse short-term impact on surface water quality of any of the
Northwest Corner Area alternatives.

Alternative NW-3 is unique in that it would allow all of the sediment exceeding PRGs inside
the temporary rigid containment barrier to be dredged, because the dredge area would be beyond
a new shoreline extended to the west of the existing shoreline. The precise alignment for the
new shoreline bulkhead under Alternative NW-3 would be established during remedial design.
Alternative NW-3 has been evaluated in this Supplemental FS based on a new shoreline
alignment located approximately 40 to 100 ft west of the current shoreline, with the objective
that all sediment exceeding PRGs would be targeted for dredging without jeopardizing shoreline
stability. However, because the new shoreline bulkhead under Alternative NW-3 would be 40 to
100 ft west of the current shoreline, Alternative NW-3 would also result in losing approximately
one acre of river habitat that would need to be replaced locally. Such replacement would need to
be approved in advance by NYSDEC and by USACE. Fish and Wildlife Service within the US
Department of the Interior could also play a role in approving any replacement site. One
possible replacement option is presented in Sections 5 and 6 of this Supplemental FS and
consists of moving the Southern Area shoreline along former Building 15 inland approximately
30 ft to minimize the need for a berm in the river to stabilize the shoreline (see Sections 5 and 6).
The Southern Area shoreline along former Building 15 and the South Boat Slip is approximately
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1,200 ft long, so moving the shoreline inland approximately 30 ft would create an equivalent
area of new river habitat.

Alternatives NW-2 and NW-4 would require longer times to implement and would generate
the largest quantities of sediment and water to manage as shown in Table 3.2. However, these
factors are not anticipated to significantly affect compliance with standards, criteria, and
guidelines. Different extents of impacts due to longer implementation time and larger quantities
of sediment and water to manage are instead primarily factors under short-term effectiveness.

As described in Section 4.1, there are significant questions and concerns about Alternative
NW-4 being able to meet groundwater quality standards for PCBs. Penetrating the shoreline
bulkhead into the basal sand means that the marine silt confining layer would be breached by the
new shoreline bulkhead. This breaching of the marine silt would provide a pathway for PCBs to
migrate vertically downward into the basal sand. Movement of PCBs into the basal sand would
most likely exceed the state groundwater quality standard for PCBs given the low concentration
of the water quality standard (0.09 parts per billion). Such a breach of a confining layer is not
recommended by USEPA regulatory guidance (e.g., USEPA, 1992).

Based on this assessment of the Northwest Corner Area alternatives for overall protection of
human health and the environment and for compliance with standards, criteria, and guidelines,
Alternatives NW-1, NW-2, and NW-3 are expected to meet these threshold criteria and are
therefore carried through the evaluation below for each of the five NYSDEC balancing criteria:
short-term effectiveness, long-term effectiveness and permanence, reduction of toxicity-
mobility-volume, implementability, and costs. Although Alternative NW-4 is likely to violate
state groundwater quality standards, as well as federal guidelines and industry practices that
prohibit the creation of pathways for NAPL to migrate through an aquitard to the aquifer below,
Alternative NW-4 is also carried through this Supplemental Feasibility Study analysis to evaluate
its ability to meet the five balancing criteria.

4.3 SHORT-TERM EFFECTIVENESS (A BALANCING CRITERIA)

Short-term effectiveness refers to the effects of an alternative on human health and the
environment during the construction or implementation phase of a remedial action. The
following elements are considered while evaluating the short-term effectiveness of each
alternative: (a) protection of the community during remedial construction; (b) environmental
impacts and impacts to site employees and remediation workers during remedial construction,
(c) environmental monitoring to be performed while implementing the remedial alternative;
(d) elapsed time until the remedial action objectives would be achieved; and (e) short-term
impacts on the existing aquatic ecological community, particularly temporary habitat loss.

4.3.1 Evaluation of Short-Term Effectiveness Common to All Northwest Corner
Area Alternatives

As indicated under protection of human health and the environment (Section 4.1), dredging
and capping would physically disrupt the existing river bottom in the Northwest Corner Area in
the short-term. As also noted in Section 4.1, this impact would be evident during the months
while construction is ongoing plus 2 to 4 additional months from April through November for
the aquatic habitat to restore itself naturally following capping (Dernie, 2003). However, habitat
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restoration following capping is part of each alternative to provide habitat similar to what was
present prior to dredging (see Section 3.2).

Much of the sediment resuspended from the Northwest Corner Area while removing debris
and obstructions and while dredging would be retained inside the rigid temporary containment
barrier. However, the temporary barrier would not always be closed, since the temporary barrier
would, at times, need to allow barges and support boats to pass through to transport materials,
debris, dredged sediment and berm-cap materials to and from shore. Moreover, the water level
inside and outside the barrier would need to be kept the same across the barrier by allowing some
water to penetrate through the barrier; otherwise the barrier could not withstand the river’s
hydrodynamic forces. As a result, some contaminated sediment resuspended due to removing
debris and obstructions and dredging would be expected to leave the area of the river enclosed by
the temporary rigid containment barrier.

Settling tests conducted by AR with OU-2 sediment as described in Section 2.1 and the silty
nature of the contaminated sediment both indicate that resuspended sediment would not fully
settle to the river bottom between dredge shifts or tidal cycles. As a result, water quality would
decline over the short term inside the temporary rigid containment barrier for the duration of a
dredging effort. Unavoidable releases to the river outside the temporary rigid containment
barrier would occur that would impair water quality as the removal of debris and obstructions
and dredging efforts continue over multiple months. Releases outside the temporary barrier are
unavoidable because of tidal fluctuations, the need to maintain the same water level inside and
outside the temporary barrier, the unavoidable periodic discharges from a Westchester County
permitted sanitary sewer overflow located approximately 60 ft south of the water tower into the
Northwest Corner containment area, and the slow settling time of OU-2 sediment. Releases
outside a contained area have occurred at other dredge sites. If such releases exceed the far-field
water quality guidelines, dredging procedures may be able to be modified at OU-2 to reduce the
short-term, far-field impact. Results from OU-2 dredge elutriate tests to date show relatively low
PCB concentrations up to 0.3 micrograms per liter (or 0.3 parts per billion) in the water column
(compared to a likely 2 micrograms per liter far-field water compliance concentration).
However, available test results do not allow effects of resuspended sediment on water quality to
be fully assessed at this time. Sediment from OU-2 tested by AR using the USACE dredge
elutriate test procedure only contained up to 3 ppm PCBs. Furthermore, effects of cumulative
sediment remaining in the water column following multiple days of dredging cannot be taken
into account using the dredge elutriate test procedure. Additional tests with OU-2 sediment
could be undertaken during remedial design if warranted to assess short-term impacts on water
quality outside the barrier. PCBs are more of a water quality concern than metals because of
lower water quality standards for PCBs and because site metal porewater concentrations and
results from metal dredge elutriate tests with OU-2 sediment did not exceed water quality
standards for metals.

Short-term impacts to the surrounding village would potentially include impacts of noise
and traffic flow directly east of OU-1 along River Street, and possibly dust and odors. Noise
impacts would be restricted by adhering to the requirements of Section 217 of the Village Code.
Remedial operations beyond these time intervals would be limited to low noise tasks such as, for
example, unloading sediments from a barge, processing dredged sediment on shore, treating
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water from dredged sediment, and other activities identified during remedial design. The
activities with the most noise would likely be the hammering into place of the shoreline bulkhead
and temporary rigid containment barrier early in the implementation phase. If, for example, the
shoreline bulkhead and temporary rigid containment barrier are installed using vibratory
hammers, the noise would be comparable to the noise from starting up a railroad engine. Use of
an impact hammer, if needed, would result in large, intermittent noise bursts while the shoreline
bulkhead and the temporary rigid containment barrier are being placed. Noise from this and
other possible construction activities would be controlled as required in accordance with the
Village Code. Similarly, lights at night can be limited to work areas along the shoreline and
within OU-1, as needed to support low noise activities. Transport of dredged sediment and fill
from and to OU-2 would take place by truck, rail or by barge, and the impact of transportation on
village traffic will be considered when selecting the method of transport. The only traffic
anticipated once construction equipment is at the site would be from remediation workers and
visitors. Dust can be controlled by wetting the sediment processing area at OU-1, or by placing
dry sediments inside containers or a shelter constructed to prevent contaminated dust from
migrating off-site. Odors are not anticipated to be a concern away from OU-1 given that neither
PCBs nor metals emit an odor that would be spread any significant distance away from its source
east of the commuter rail tracks. Odors from sediment void of oxygen are not expected to be
evident outside of the site based on experience at previous dredge sites. Other potential odors
tend to rapidly subside with distance from their source based on experience at other dredge sites.

4.3.2 Comparative Evaluation of Short-Term Effectiveness Among Northwest
Corner Area Alternatives

Alternatives that include less dredging would result in less short-term disruption of the
existing river habitat both in area of the river affected and in duration of the impact. Alternatives
NW-1 and NW-3, would, in addition to less short-term river habitat disruption, result in less
sediment being resuspended into the river water column, a shorter and less adverse impact on
river water quality outside the temporary barrier, and less worker risk than would Alternatives
NW-2 and NW-4.

Table 4.2 presents a quantitative comparison of the adverse, short-term release of PCBs
anticipated to become resuspended as a result of removing debris and obstructions and dredging
associated with each of the Northwest Corner Area alternatives. As shown in Table 4.2, and
discussed in Section 4.1, resuspension of contaminated sediment into the water column and
residual sediment concentrations after dredging (and prior to capping) would be much less
adverse under Alternative NW-3 than under the other Northwest Corner Area alternatives.

The short term impact of the remedy includes any injuries that workers may suffer while
implementing the remedy. Implementation of the remedial alternatives presents a risk of fatal
and non-fatal injury to workers and the community through which sediment and clean fill are
transported. Occupational risks can be determined based on national statistics on rates of fatality
and non-fatal injury maintained by the U.S. Department of Labor. Transportation risks can be
determined based on the accident statistics for heavy trucks and railroads maintained by the U.S.
Department of Transportation. The methodology and results of the occupational and
transportation risk assessment are presented in Appendix F. There are several ways to express
the same estimate of a risk of a fatality or a non-fatal injury. Two alternative risk metrics are
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presented in this Supplemental FS and are briefly described below. A risk estimate conveys the
likelihood or probability of an event. One risk metric, commonly referred to as the "chance" of
an event, conveys the number of times an action needs to be repeated before a single event will
occur, on average. In terms of occupational risks of at least one fatality associated with
implementing a remedial alternative, we could state that there is a 1 in 100 chance of a fatality,
for example. This means that, on average, if the remedial alternative was repeated 100 times,
one fatality would be expected. A second risk metric can be used to express the likelihood or
probability of fatalities associated with a single implementation of the remedial
alternative. Because this risk metric is derived from the probability distribution of fatalities (see
Appendix F), it conveys information about the probability of at least one fatality. For example,
if there is a 1 in 100 chance of a fatality, then the risk of at least one fatality is 1 x 102 or 0.01.

In the worker risk assessment presented in Appendix F, occupational risk estimates represent
risks of worker fatalities rather than non-fatal injuries. While national statistics on non-fatal
injuries are available, the classification scheme is based on a standard for classifying industries
rather than occupations. Risk estimates based on these statistics would reflect a combination of
industries, none of which can be directly related to workers involved in sediment remediation.
Risks of non-fatal injuries associated with transportation of sediment and clean fill are presented
as part of the transportation risk estimates.

Less dredging would also result in less risk to construction workers as summarized in
Table 4.3. Occupational risks of implementing Alternative NW-1 are approximately one third to
one fourth the occupational risk of implementing the other Northwest Corner alternatives.

Based on the rate of injury reported for similar projects and types of work, the estimated risk
of an on-site worker fatality range from 1 in 100 for Alternative NW-1, to 1 in 24 to 1 in 33 for
Alternative NW-2, 1 in 31 for Alternative NW-3, and 1 in 36 for Alternative NW-4 (see
Table 4.3). For Alternative NW-4, this means that if the remedy was performed 36 times, it is
likely there would be one fatal accident on site. Put another way, there is a 3 percent risk of at
least one fatal on-site accident if Alternative NW-4 is chosen as the remedy for the Northwest
Corner Area. The risks of a fatal injury on site range from 1 percent for Alternative NW-1 to
4 percent for Alternative NW-2, Option B. Most of this risk is associated with a high rate of
reported injuries at barge dredging projects, where most fatal injuries are suffered by persons
working on the barge (see Appendix F). The risk of at least one fatal accident during
transportation on or off site is approximately 1 percent.

AR will only undertake remedial action where it can develop a way to perform the work
safely, without significant injury or fatalities. Alternative NW-1 involves significantly lower
worker risks. AR would seek to control all worker injury risks through health and safety
planning and safe work practice. AR’s safety management program would be strictly followed.
However, the combined risk of injury from remediation work at all areas of OU-2 should be
considered when selecting alternatives, and the risk of a fatal injury rises with the size of the area
to be dredged, as well as the depth of dredging. The cumulative short term impact of all
dredging alternatives must be considered and weighed against the benefits that dredging might
achieve. Worker risks will be evaluated in more detail during remedial design, and remedial
alternatives may need to be modified to ensure that the work can be performed safely.
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The total time to cut the timber piles, remove debris, and dredge would range from
approximately 2 months under Alternative NW-1 to approximately 10 months under Alternative
NW-4 (see Section 3 and Table 4.2). The extent of debris has not been able to be well defined so
these time estimates could be low depending on the extent of debris that needs to be removed
prior to and during dredging operations. Placement of the berm and cap would require 1 to 3
months following dredging depending on the volume of berm and cap material to be placed.
Along with 3 to 4 months to place the temporary rigid containment barrier, the total remediation
time for the Northwest Corner Area alternatives is estimated to range from 4 to 6 months under
Alternative NW-1 to 13 to 15 months (over two construction seasons) under Alternative NW-4.
Berm placement and consolidation under Alternative NW-3 would require over two years to
provide a stable condition.

Wick drains (or other consolidation devices) would likely need to be installed as part of
Alternative NW-3 based on a final shoreline OU-1 elevation of +4 ft. The purpose of sediment
consolidation devices would be to expedite consolidation of the marine silt layer beneath the
berm and protective cap so as not to excessively delay completion of the OU-1 remedy.
Consolidation devices would not be needed under Alternatives NW-1, NW-2, or NW-4 because
sediment consolidation would not need to be enhanced as part of those alternatives (see
Appendix B). The consolidation time needed under Alternative NW-3 would be less than 1 year.

If rail transportation is used, the number of rail cars entering and leaving OU-1 on a daily
basis with material for OU-2 would not differ substantially among the Northwest Corner Area
alternatives, but the duration of rail use would be approximately 7 to 8 months under Alternative
NW-4 compared to as short as 2 months under Alternative NW-1 (see Section 3 and Table 4.2).
Under Alternative NW-1, on average, approximately two rail cars per day would leave OU-1
during dredging full of dredged sediment and approximately four rail cars per day would enter
OU-1 with soil for the berm and cap. Under Alternatives NW-2 and NW-3, on average,
approximately three to four rails car per day would leave OU-1 during dredging full of dredged
sediment and approximately two to three full rail cars per day would enter OU-1 with soil for the
berm and cap. Under Alternative NW-4, approximately two to three rail cars per day would
leave OU-1 during dredging full of dredged sediment and approximately one to two rail cars per
day would enter OU-1 with soil for the berm and cap.

If trucks are used, the number of trucks to haul sediment offsite would range from
approximately 300 under Alternative NW-1 to approximately 2,600 under Alternative NW-4.
The effort of importing berm-cap material would add approximately 50 percent more trucks
entering and leaving the site under Alternatives NW-1 and NW-4.

44 LONG-TERM EFFECTIVENESS AND PERMANENCE (A BALANCING
CRITERIA)

The long-term effectiveness and permanence of a remedial action alternative is evaluated
based on the following: (a) magnitude of the human health and ecological risk remaining
following remediation; and (b) adequacy and reliability of controls used to manage capped
sediment that would remain at OU-1 or OU-2 following remediation.
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4.4.1 Evaluation of Long-Term Effectiveness and Permanence Common to All
Northwest Corner Area Alternatives

As discussed in Section 4.1, dredging alone would not be a protective or effective remedy
under any of the Northwest Corner Area alternatives, because residual contaminated sediment
would remain in the river after dredging, at levels that exceed the 1 ppm PCB remedial goal.
Residual contaminated sediment is a byproduct of all dredging operations as discussed in
Section 2.1. A protective cap would be needed as part of all Northwest Corner alternatives to
cap this residual material, protecting biota from exposure to contaminated sediment, preventing
erosion of residual contaminated sediment in the river, and reducing the risk of migration beyond
the OU-2 boundaries. The protective cap would be designed, installed, and maintained to
provide long-term chemical isolation, prevent erosion from waves and other forces, and restore
aquatic habitat as described in Section 2.2. Sediment capping has been employed effectively at
many other sediment sites. The berm needed to help stabilize the shoreline would provide
erosion protection that would otherwise be provided by a portion of the protective cap.

The protective cap would also be compatible with future land and water use. In combination
with a berm to support the shoreline bulkhead, the berm and cap thickness together would not be
significant enough to significantly affect the hydraulic carrying capacity of the lower Hudson
River (see Table 4.3). For the Northwest Corner Area alternatives, the percent change in river
hydraulic capacity along a typical cross section of the river at this site would be less than
1 percent with a +4 ft OU-1 ground surface elevation at the shoreline sloping upward to +9 ft at
100 to 120 ft inland.

As noted in Section 2.2, a final OU-1 ground surface elevation of +4 ft at the shoreline
sloped upward to +9 ft 100 to 120 ft inland may be acceptable to all stakeholders. A ground
surface elevation of +4 at the shoreline may provide a more suitable ground surface than the
+9 ft elevation throughout OU-1 that is currently in the federal consent decree. The area of OU-
1 with a ground surface elevation below +9 ft could be used for recreational purposes, and would
only become unusable during 100 year or higher flood events. Periodic flooding at ground
surface elevations below the 100-year floodline (established based on federal maps as
approximately elevation +7 ft) can be accounted for in the OU-1 design and should not have a
long-term adverse effect on the shoreline bulkhead. The OU-1 land surface will need to drain
over the long term by providing a sloped land surface.

Measures to maintain the protectiveness and effectiveness of a cap over the long term
include monitoring, cap repair, and one or more institutional controls to guard against damage.
Each of these measures is discussed in Section 2.2, and each would be implemented by AR over
the long term at this site. Cap monitoring and repair have been successfully conducted for many
years at numerous cap sites. Institutional controls that are most effective include environmental
easements within the river for which the regulatory mechanisms to develop are in place in New
York State. Environmental easements are currently being developed within the General Electric
remedial design for sediment dredging in the Upper Hudson River and NYSDEC’s web site
contains an example environmental easement framework that could be applied to OU-2 (at
www.dec.state.ny.us/website/der/easement.pdf).
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USEPA’s December 2005 sediment remediation guidance lists site conditions conducive to
sediment capping. All of these conditions are met at the Northwest Corner Area: available cap
materials, compatible infrastructure, adequate water depth, controllable disturbances of a cap
(such as large anchors), long-term risk reduction outweighing short-term habitat disruption, river
hydrodynamic conditions can be accommodated, controllable groundwater upflow, sufficient
sediment strength to support a cap, low rate of contaminant flux upward into a cap, and a
contiguous cap area (USEPA, 2005, page 5-2). A sediment cap at OU-2 would continuously
block underlying sediment from impacting aquatic biota and prevent contaminant migration
upward through the cap. The potential for remedy failure would be very small given the cap
would be monitored and maintained regularly over time and repaired if warranted based on
monitoring results. Monitoring efforts would focus on cap disturbances based on bathymetry,
contaminant flux based on sediment concentrations, and biota recolonization.

No treatment residuals from the Northwest Corner Area would result in adverse impacts.
The protective cap would effectively contain sediment not dredged from OU-2. Sediment
dredged from the Northwest Corner Area would be effectively managed. Treated water would
be released back to the river. In addition, no adverse long-term effect on river aquatic habitat
from dredging and capping is expected given the river’s ability to fully restore itself over time
following capping. The top layer of the cap would be provided with suitable characteristics for
natural and complete restoration as discussed in Section 2.2.

USEPA (2005a) clarifies that in situ sediment caps may provide acceptable levels of both
short-term and long-term effectiveness and permanence and that there should not be a
presumption that removal of contaminated sediments would necessarily be more effective or
permanent than capping. A protective cap can be maintained over the long term in the river as
discussed in Section 2.2. In addition, dredging would leave some residual contamination in the
river because of physical constraints reaching deep contaminated sediment adjacent to shore and
because of residual contamination resulting from any dredging effort as discussed in Section 2.1.
The reliability of a protective cap within OU-2 is strong based on its ability to prevent adverse
impacts as observed at previously capped sites. Worst-case events, such as Hurricane Floyd,
have been factored into the analysis of a protective cap within OU-2 using Hydroqual’s
hydrodynamic model of the Hudson River Estuary. Therefore, reliability of a properly-designed
and properly-installed protective cap in OU-2 is not considered to be significantly different from
the reliability of containing dredged sediment at an upland containment facility offsite.

4.4.2 Comparative Evaluation of Long-Term Effectiveness and Permanence Among
Northwest Corner Area Alternatives

The extent of berm and cap in the river based on the shoreline OU-1 grade being set at + 4 ft
and sloping up to +9 ft at 100 ft inland is presented in Table 4.4. One related NYSDEC
requirement for a cap at OU-1 is to provide a minimum slope of 4 percent (4 ft over 100 ft) to
promote drainage off the cap. The extent of berm and cap presented in Table 4.4 incorporates
measures to reduce berm volume in the river, such as use of tieback anchors and lightweight fill
within OU-1 to the extent practicable. Alternatives NW-1 and NW-3 would result in a small
amount of filling in the river from the net effects of dredging, placing a berm, and placing a
protective cap. The change in river cross section, which is an indication of the effect of placing a
berm and cap on the river’s capacity to carry flood waters, would only be 0.1 and 0.3 percent
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under Alternatives NW-1 and NW-3. Under Alternatives NW-2 and NW-4, a net increase in
river volume would result from the net of dredging and filling.

Sediment dredged from the river and residual solids generated from water treatment would
be permanently removed from OU-2 for classification and either reused or consolidated at a
permitted facility. Volumes of sediment to be dredged are presented in Tables 3.2 and 4.5. In
addition, water removed from sediment to improve sediment handling would be treated and
returned to the river.

Without including resuspension of sediment during dredging, the AR’s contaminant
distribution modeling results provide estimates of the extent of PCB mass removable from the
river as part of each remedial action alternative. From these modeling results, the percentages of
PCB mass removed under all of the Northwest Corner Area alternatives is very high:
approximately 61 percent for Alternative NW-1, 75 and 82 percent for Alternative NW-2
(Options A and B), 100 percent for Alternative NW-3 by either containing the PCBs or dredging,
and 99 percent for Alternative NW-4 (see Table 4.5).

While more PCBs would be removed under Alternatives NW-2 and NW-4, as shown in
Table 4.5, the PCB mass removed per cubic yard of sediment dredged would be approximately
3.3 pounds per cubic yard under Alternative NW-1, compared to approximately 1.1 pounds per
cubic yard or less for Alternatives NW-2, NW-3 and NW-4. Dredging efficiency is therefore
highest for Alternative NW-1. Dredging efficiency in terms of pounds of PCBs removed per
cubic yard of sediment would be three times higher for Alternative NW-1 than for Alternative
NW-2 and five times higher for Alternative NW-1 than for Alternative NW-4.

For Alternative NW-3, all of the sediment that exceeds PRGs would be dredged between the
created shoreline west of the existing shoreline and the temporary rigid containment barrier.
Alternative NW-3 is the only alternative for the Northwest Corner Area that provides for
dredging all of the sediment in the river that exceeds sediment PRGs inside between the created
shoreline and the temporary rigid containment barrier.

For Alternative NW-4, the benefit of being able to dredge deeper by installing the shoreline
bulkhead into the basal sand is an increase in sediment from 82 to 99 percent of PCB mass that
could be removed from OU-2 compared to Alternative NW-2, Option B. The problems with
dredging deeper in particular include creating new pathways for PCBs to migrate into
uncontaminated groundwater within the basal sand (see Sections2.1.4.1 and 4.1), higher
amounts of sediment resuspended in the water column during construction (see Section 4.3), and
higher costs (see Section 4.8). Furthermore, a cap would still be needed as part of Alternative
NW-4 to meet remedial action objectives because not all of the sediment exceeding PRGs could
be removed.

The submerged bulkhead under Alternative NW-1 would provide some additional erosion
protection and habitat benefits not provided as part of the other remedial action alternatives. The
cutoff submerged bulkhead under Alternative NW-1 would provide a linear shelf of clean
sediment parallel to the Northwest Corner Area shoreline where sediment and aquatic life forms
could accumulate gradually over time.
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4.5 REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH
TREATMENT (A BALANCING CRITERIA)

The evaluation of the reduction of toxicity, mobility, and volume involves consideration of
the following: (a) extent of expected reduction in toxicity, mobility, and volume; (b) type and
degree to which treatment would be irreversible; (c) type and quantity of residuals that would be
present following treatment; and (d) USEPA’s preference for treatment.

Water from sediment draining and/or dewatering operations would be treated to meet state
discharge requirements prior to releasing treated water back to the river.

4.6 IMPLEMENTABILITY (A BALANCING CRITERIA)

Implementability considers the technical and administrative feasibility of implementing an
alternative and the availability of the services and materials required during its implementation.
The following factors are examined herein as part of implementability to the extent each factor is
relevant for each remedial alternative: (a) anticipated remedial construction and/or operation
steps; (b) reliability of each technology within the alternative; (c) extent and complexity of
monitoring remediation effectiveness following implementation; (d) ease of undertaking
additional remedial actions if needed; (e) activities needed to coordinate with other offices and
agencies to obtain necessary approvals and permits; (f) availability of adequate on-site or off-site
sediment management services; (g) availability of necessary equipment, specialists, skilled
operators, and provisions to provide additional resources; and (h) amount of sediment that would
be capped or dredged.

4.6.1 Evaluation of Implementability Common to All Northwest Corner Area
Alternatives

Dredging is provided as part of each remedial action alternative for the Northwest Corner
Area as a practicable measure to remove contaminated sediment, provide water depth in shallow
water nearshore for a berm needed to support the shoreline bulkhead, and provide water depth
for a protective cap. Without dredging, the berm and protective cap together would result in loss
of river area adjacent to the shoreline, which would result in the remedial action alternatives for
the Northwest Corner Area being less administratively implementable.

Each of the remedial action steps outlined in Table 4.1 to implement the remedial action
alternatives for the Northwest Corner Area would by themselves be able to be constructed.
However, the significant extent of debris in the Northwest Corner Area would slow dredging
operations, increase the need for onshore support facilities, and also result in more sediment
being resuspended into the water column in the short term. As shown in Figure 3.1, large pieces
of concrete and/or other debris exist throughout much of the Northwest Corner Area and the
vertical extent of large concrete/debris cannot be quantified using available investigation
techniques. Geophysical investigations in 2004 and 2005 by AR and prior investigations have
shown the entire Northwest Corner Area includes fallen pilings, magnetic debris, concrete
rubble, large stones, and other large objects. Removing debris and obstructions would be needed
prior to and perhaps continuing throughout the dredging effort depending on the extent of debris
vertically below the mudline. Separate barges in the river and a separate processing area at
OU-1 would likely be needed to handle the debris.
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The temporary rigid containment barrier is believed to be able to be installed as part of any
of the Northwest Corner Area alternatives, but not without challenges, given the water depths of
30 to 35 ft offshore, frequent sustained winds, strong tidal currents, and the 4-ft vertical tidal
range. In addition, a long lead time of many weeks or months may be needed to fabricate and
deliver the steel needed for the temporary barrier. There are no known underwater utilities in the
area that would further complicate placing the temporary barrier (or the berm and protective cap
following dredging).

An initial assessment indicates sufficient space is available at OU-1 to unload and process
debris and sediment dredged from OU-2. Temporary dock facilities could be installed and the
sensitivity of the OU-1 shoreline area to additional loads during either the OU-1 or the OU-2
remedial actions would need to be addressed during remedial design. A rail spur may be added
at OU-1 for offsite transport of dredged sediment and for incoming fill material that would form
the berm and protective cap.

An 18-inch diameter Westchester County permitted sewer overflow discharge to the river is
in place in the Northwest Corner Area at a location approximately 50 ft north of the southern end
of the Northwest Corner Area. Placement of the shoreline bulkhead and dredging efforts in the
southern end of the Northwest Corner Area will need to account for discharges that occasionally
pass through this pipe to the river during significant weather events. Handling of this discharge
during OU-2 remediation efforts is not believed to be a significant challenge or result in adverse
impacts.

A berm-cap is implementable based on success observed placing caps at other sites and
based on shear strength available within site sediment. Berms and caps have been successfully
placed at other sites (see Section 2.2.7). The maximum allowable final slope for a berm-cap
would be determined during remedial design.

Institutional controls for capping would likely focus on the State of New York acquiring one
or more environmental easements (see Section 2.2.8). Draft language for such an easement has
been prepared by NYSDEC. Items that would further protect the cap, such as boat anchoring
restrictions and use of floating docks, can be included in an environmental easement. Pursuant
to New York State law, enforcement of easement requirements would be at the discretion of
NYSDEC.

4.6.2 Comparative Evaluation of Implementability Among Northwest Corner Area
Alternatives

Additional removal of debris and obstructions and additional dredging beyond what is
included in Alternative NW-1 would slow the pace of finalizing the ground surface elevation and
follow-up redevelopment of OU-1. Because Alternative NW-1 could be largely completed
independent of the OU-1 remedial action, and would involve less dredging, OU-1 could be
redeveloped 2 to 3 years sooner under Alternative NW-1 than under the other remedial action
alternatives for the Northwest Corner Area. Additional time would be needed under the other
NW area alternatives to coordinate remediation activities for OU-2 with design and
implementation activities currently underway for OU-1. OU-1 also cannot be fully redeveloped
until the river berm and onshore soil are sufficiently consolidated.
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Alternative NW-3 would be particularly complicated to construct. It would also be very
time consuming to implement due to creating new land where the soil would need to be
consolidated gradually over time following dredging offshore from the new shoreline. Wick
drains (or other consolidation devices) would also likely need to be placed as part of Alternative
NW-3 to speed up consolidation of berm material that would be placed in the river. An
advantage of Alternative NW-3 is that dredging would be conducted away from the nearshore
area where dense debris is known to exist based on AR’s investigation results. The primary
benefits of Alternative NW-3 are its ability to address all of the PCBs exceeding 1 ppm PCBs in
river sediment and the fact that dredging would be avoided in the nearshore area where many
obstructions exist and sediment in the most contaminated area of OU-2 would become
resuspended while being dredged.

Option B under Alternative NW-2 and Alternative NW-4 would also be more difficult and
time consuming to implement due to the larger scope of dredging nearshore and the larger
volume of berm material to place within OU-2 (see figures in Appendix B).

Alternative NW-4 is less implementable due to the risk of DNAPL transport associated with
it. Further remedial actions would not be easy to undertake if required to address PCBs in the
basal sand layer, and the technology to mitigate such a problem is both limited and poorly
effective.

4.7 COSTS (A BALANCING CRITERIA)

A cost estimate has been prepared for each remedial action alternative in accordance with A
Guide to Developing and Documenting Cost Estimates During the Feasibility Study (USEPA,
2000a). The cost evaluation assesses estimated capital, annual operation and maintenance
(O&M), periodic costs, and total net present value.

Capital costs are those expenditures that are quantifiable and required to construct or
implement a remedial action; they consist of present, future, and direct and indirect expenses.
Direct capital costs include construction, site development, and sediment management costs
necessary to implement the remedial alternative. Indirect capital costs include expenditures for
engineering, regulatory approvals, construction oversight, contingency allowances, and any other
services that are not part of the actual installation costs.

Operation and maintenance costs are those post-construction costs necessary to ensure or
verify the continued effectiveness of a remedial action. These costs are typically estimated on an
annual basis and may include, but are not limited to: labor, equipment, and energy associated
with activities such as cap monitoring, maintenance, and repair.

The net present value for each remedial alternative has been estimated using a consistent
maximum period of analysis following remediation of 30years and a discount rate of
7.0 percent. This discount rate is based on an economic analysis performed by the US Office of
Management and Budget. The approximate accuracy of the cost evaluation is minus 30 percent
to plus 50 percent, consistent with feasibility study guidance documents, based on the fact that
none of the remedial alternatives have been through a detailed design effort.
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In addition to development of an estimated cost, alternatives are evaluated on the basis of
cost-effectiveness under the comparative evaluation of alternatives. NYSDEC Part 375 under
Title 6 (Subpart 1.1(c) (6)), CERCLA Section 121, and the National Contingency Plan require
that the selected remedy must be cost-effective. A remedial alternative is cost-effective if its
“costs are proportional to its overall effectiveness” (40 CFR 300.430[f][1][ii][D]). Overall
effectiveness of a remedial alternative is determined by evaluating the following three of the five
balancing criteria: long-term effectiveness and permanence; reduction in toxicity, mobility, and
volume through treatment; and short-term effectiveness. Consistent with that requirement, the
National Contingency Plan further provides that costs that are grossly excessive compared to the
overall effectiveness of an alternative can be relied upon as a basis for eliminating that
alternative from consideration (40 CFR 300.430[e][7][iii]).

State law also requires the decision maker to consider cost effectiveness when determining
whether a remedy is “feasible” to implement (6 NYCRR 375-1.10(c)).

Estimated
Capital Cost Estimated_Annual Estimated_Net Present
Alternative (%) O&M Cost ($) Worth ($)
NW-1 $21.9 Million $100,000 $23.0 Million
NW-2, Option A $51.2 Million $100,000 $52.3 Million
NW-2, Option B $58.8 Million $100,000 $59.9 Million
NW-3 $56.0 Million $100,000 $57.1 Million
NW-4 $95.1 Million $100,000 $96.2 Million

Capital costs are comprised of non-fixed costs and fixed costs. Non-fixed costs are costs that
vary from one alternative to another, such as costs for providing temporary containment,
dredging, material management, and capping. Fixed costs are costs that do not vary from one
alternative to another, such as costs for permitting and construction setup. Fixed costs have been
apportioned equally amongst the areas of OU-2 since the sequence of construction among the
OU-2 areas has not yet been established. Appendix E provides specific basis and compilations
for the costs estimates for each remedial action alternative.

PCB mass that could be removed per cubic yard of sediment dredged would be
approximately 3.3 pounds per cubic yard under Alternative NW-1, compared to approximately
1.1 pounds per cubic yard or less for Alternatives NW-2, NW-3 and NW-4 (see Table 4.5). The
cost for PCB removal is high under all alternatives, and ranges (in dollars spent per pound of
PCBs removed) from approximately $1,400 per pound for Alternative NW-1 to approximately
$2,200 to $2,700 per pound for Alternative NW-2, $110,000 per pound for Alternative NW-3
and approximately $ 3,600 per pound for Alternative NW-4.

There are several factors which contribute to the significant cost increase under Alternatives
NW-2, NW-3, and NW-4 compared to Alternative NW-1. The primary cost difference is the
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temporary rigid containment barrier associated with each alternative. The alignment under
Alternatives NW-2 through NW-4 would be approximately 300 ft longer, and set further out into
the river than the alignment under NW-1. These factors add additional wall cost, plus additional
installation cost in installing the temporary rigid containment barrier in deeper water. Additional
dredging, transportation, and disposal in Alternatives NW-2 through NW-4, as well as tiebacks
and other protections for the shoreline bulkhead needed to implement these Northwest Corner
alternatives, would also add significant cost.

Figure 4.1 presents PCB removal as a function of cost. The portion of copper mass
associated with copper concentrations over 982 ppm in Northwest Corner sediment that would
be removed or contained under these alternatives ranges from 18 to 22 percent. Figure 4.1 shows
that Alternative NW-1 targets the removal of the highest PCB concentrations of sediment in the
Northwest Corner Area. Removing, for example, an additional 14 percent of PCB mass would
increase the Northwest Corner Area remediation cost by a factor of 2.5. Removing an additional
14 percent would also more than triple the sediment dredge volume with a corresponding
increase in the short-term adverse impact of resuspended sediment on river water quality.

4.8 EVALUATION SUMMARY FOR THE NORTHWEST CORNER AREA

Each of the four remedial action alternatives for the Northwest Corner Area is protective of
human health and the environment and in compliance with standards, criteria, and guidelines,
over the long term with the exception of groundwater quality under Alternative NW-4. Sediment
PRGs and OU-2 remedial action objectives would be met implementing any of the four
Northwest Corner Area alternatives. Capping would be protective on the basis of the protective
cap presented in Section 2.2 and the evaluation presented in this section. A protective cap would
eliminate exposure of fish, other aquatic life, and humans to sediment exceeding PRGs.
Dredging would also be provided as a practicable measure to remove contaminated sediment
and, at the same time, provide additional depth in shallow water area nearshore for a berm
needed to support the shoreline bulkhead as well as for a cap. However, the state groundwater
quality standard for PCBs would likely be violated if Alternative NW-4 was implemented,
because the shoreline bulkhead would penetrate through DNAPL and create new pathways for
PCBs in NAPL to migrate into the clean basal sand aquifer below.

New site information collected and analyzed since the 2003 OU-2 FS Report includes
geotechnical borings at OU-1. These new geotechnical borings lead to a need to reassess the
shoreline bulkhead and the implementability of dredging along the Northwest Corner shoreline.
Because of their size and shape (approximately 3 ft by 1.5 ft) H-piles that would be needed to
form the NW-4 shoreline bulkhead would more likely drag obstructions and contaminated soils
down into the basal sand layer. Soil has a tendency to plug in the corners of H-piles and to travel
downward with the piles when driven into the subsurface. In addition to potential contaminant
drag-down, H-piles have the potential to forms voids along its corners during installation. These
voids would create the potential for downward DNAPL along this enlarged pathway.

Capping is protective and reliable based on an evaluation of site factors and experience from
previously capped sites as presented in Section 2.2 and in this section. December 2005 guidance
from USEPA on sediment remediation (2005a) lists site conditions conducive to sediment
capping. All of these conditions are met for the Northwest Corner Area: available cap materials,
compatible infrastructure requirements, adequate water depth, controllable potential cap
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disturbances (such as large anchors), long-term risk reduction outweighing short-term habitat
disruption, river hydrodynamic conditions can be accommodated, controllable groundwater
upflow, sufficient sediment strength to support a cap, low rate of contaminant flux upward into a
cap, and a contiguous cap area. A protective cap can provide chemical isolation, erosion
protection, and restoration of aquatic habitat through the use of different cap layers as described
in Section 2.2.

Dredging along the Northwest Corner Area, however, would present engineering challenges.
New site observations of underwater debris and obstructions completed since 2003 when the
PRAP was issued show extensive debris and obstructions in the Northwest Corner Area. The
extent of debris and the silty, fine-grained nature of OU-2 sediment along with the steep
sediment slopes nearshore would result in contaminated sediment becoming suspended in the
water both while the debris is being removed and while dredging. The temporary rigid
containment barrier would help control the spread of resuspended sediment away from OU-2, but
this temporary barrier would not be 100 percent effective. Water quality would decline in the
short term during debris-obstruction removal and during dredge operations, because resuspended
sediment would not be able to settle completely before the next day of dredging is underway.
The water level inside and outside the barrier would need to be kept the same across the barrier
by allowing some water to penetrate through the barrier; otherwise the barrier could not
withstand the river’s forces. In addition, overflows from a permitted Westchester County sewer
line would enter the contained area during storm events. The temporary barrier would also at
times need to allow barges and support boats to pass through to transport materials, debris,
dredged sediment and berm-cap materials to and from shore. As a result, some water with
unsettled contaminated solids would escape from inside the temporary barrier. Practicable
attempts would be made to meet far-field water quality guidelines away from OU-2, but meeting
such guidelines may not be possible. Alternatives that include less dredging, such as
Alternatives NW-1 and NW-3, would result in lower quantities of PCBs being suspended into
the river thereby resulting in less adverse effects on water quality during construction. Less
dredging would also result in lower worker risk and less of an adverse effect of construction
noise and other aspects of construction on the Village than would Alternatives NW-2 and NW-4.
Less filling of the river under Alternative NW-1 would reduce worker risk and effects of
construction on the Village compared to Alternative NW-3. Alternative NW-1 would also have
the benefit of allowing OU-1 to be remediated and redeveloped independent of the timeframe for
remediating OU-2,

In addition to adverse short-term impacts of dredging on water quality, additional worker
risks would be evident under Alternatives NW-2 and NW-4. Worker risks consist of risks to site
workers and risks associated with transportation workers and non-workers. Worker risks would
vary from 0.010 under Alternative NW-1 to 0.041 under Alternative NW-2, Option B (see Table
4.3).

Each of the alternatives is implementable over the long term. However, the alternatives that
include the most sediment to dredge and the most berm material to place could result ina 2 to 3
year delay completing the OU-1 remedy due to the need for Alternatives NW-2, NW-3, and NW-
4 to be coordinated with remediation activities for OU-1. Higher dredge and berm depths would
also result in more time needed for remaining sediment to consolidate and more time needed
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before OU-1 could be redeveloped. Wick drains (or other consolidation devices) would likely be
needed to speed up sediment consolidation as part of Alternative NW-3. In addition, Alternative
NW-3 would include additional engineering steps associated with filling that would require
months of extra time and coordination with the OU-1 remedial action.

Alternative NW-1 meets the OU-2 remedial action objectives presented in Section 1.4 and
provides the most efficient removal of contaminant mass based on mass removed for every dollar
spent to implement the alternative. Alternative NW-1 would target removal of the most
concentrated sediment. Dredging additional sediment would result in a disproportionate increase
in remediation costs. While more PCBs would be removed under Alternatives NW-2 and NW-4,
the PCB mass that could be removed per cubic yard of sediment dredged would be
approximately 3.3 pounds per cubic yard under Alternative NW-1, compared to approximately
1.1 pounds per cubic yard or less for Alternatives NW-2, NW-3 and NW-4. Similarly, the
dollars spent per pound of PCBs removed would be approximately $1,400 for Alternative NW-1
compared to approximately $2,200 to $2,700 for Alternative NW-2, $110,000 for Alternative
NW-3 and $ 3,600 for Alternative NW-4.

Approval of Alternative NW-3 by NYSDEC and USACE would be based on a
demonstration of value and/or need for moving the shoreline westward into the river. The
primary values of Alternative NW-3 are its ability to address all of the PCBs exceeding 1 ppm
PCBs in river sediment and avoiding dredging near the shoreline where the extent of debris in
sediment is most significant. However, Alternative NW-3 would also take the most time and be
the most complicated of the four Northwest Corner Area alternatives to engineer and construct.
Option B under Alternative NW-2 would also be comparatively complicated to implement and
require very close coordination and possibly delays in association with the remedial action for
OU-1.

Given all of these evaluation factors, Alternative NW-1 is recommended for the Northwest
Corner Area. Alternative NW-1 would provide efficient contaminant removal by removing the
most contaminated sediment per cubic yard of sediment dredged (see Table 4.5) and target the
most contaminated sediment (see Figure 4.1). Alternative NW-1 also would result in the least
amounts of sediment becoming resuspended into the water in the short term, the lowest worker
risk, and the fewest engineering and construction challenges in a challenging river work
environment that includes average water velocities of approximately 2 ft per second, a 4-ft tidal
range twice each 24 hours, and fine-grained sediment. Alternative NW-1 would also be the
alternative to least likely delay redevelopment of OU-1. These benefits of Alternative NW-1
together overshadow the relatively small additional percentages of contaminant mass that would
be removed under Alternatives NW-2 or NW-4 making Alternative NW-1 the preferred
alternative to implement for the Northwest Corner Area.
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TABLE 4.1

NORTHWEST CORNER SHORELINE
ALTERNATIVE EVALUATION SUMMARY
HARBOR AT HASTINGS OU-2

NW-1 Dredge for
Cap Stability

NW-2 Dredge to Limits of
Bulkhead Stability

NW-3 Redivide
OU-1 and OU-2

NW-4 Penetrate Shoreline
Bulkhead
into Basal Sands

Summary
description with
possible
construction
sequence (from
Section 3)

= Place berm in the river away

from the dredge area as needed
to stabilize shoreline slope
during OU-1 grade increase.
Top of berm is at Elevation -10
which is down slope and below
the OU-2 dredge area.

Install the OU-1 shoreline
bulkhead.

Excavate OU-1 upland (9 ft
below existing ground surface)
in accordance with the OU-1
remedy and backfill to final
grade with lightweight fill.
Install bulkhead wall
anchorage system during
backfill operations.

Install temporary rigid
containment barrier approx.

50 ft offshore.

Cut timber piles and remove
debris within the dredge area.
Dredge sediment inside the
temporary barrier to elevation -
7 ft adjacent to the shoreline
where sediment exceeds PCB
and copper PRGs.
Place berm and protective cap
over the dredged area as
needed.
= Cut the temporary barrier to

= OU-2 and OU-1 remediation
efforts would need to be
coordinated. OU-2 remediation
must follow partial backfill of OU-
1 upland area and must precede
final OU-1 backfill.

= Install the OU-1 shoreline
bulkhead. Sealing of the bulkhead
may need to be done after dredging
to help stabilize the shoreline
during dredging operations.

= Excavate OU-1 upland (9 ft below
existing ground surface) in
accordance with the OU-1 remedy
and partially backfill to Elevation
+3 ft to +4 ft with lightweight fill.
Install a bulkhead wall anchorage
system during backfill operations.

= Install temporary rigid containment
barrier approx. 140 ft from shore.

= Cut timber piles, remove debris,
and dredge sediment inside the
temporary barrier where sediment
exceeds PCB and copper PRGs.
Dredge to elevation -9 ft (Option
A) or to -14 ft (Option B) at the
shoreline and deeper away from
shore.

= Place berm in the river as needed.

= Cut or remove temporary barrier.

= Place berm and protective cap or

= OU-2 and OU-1 remediation efforts
need to be coordinated. OU-2
remediation must follow partial

precede final OU-1 backfill.

water within OU-1 during the OU-1
remedial action.

= Excavate OU-1 upland (9 ft below
existing ground surface) in

partially backfill to approx. Elevation
+3 ft to +4 ft with lightweight fill.
Partially install a bulkhead wall
anchorage system during backfill.
Install NW-3 bulkhead approx. 40 to
100 ft west of the existing shoreline.
Brace and anchor the wall to the
shoreline. Sealing of the bulkhead

to help stabilize the shoreline during
dredging operations.

= Install temporary rigid containment
barrier approx. 140 ft from shore.

= Remove debris and dredge sediment
between the NW-3 bulkhead and the
temporary barrier, where sediment
PRGs for PCBs and copper are
exceeded.

= Place berm in the river and fill in the

new shoreline area to create a berm

backfill of OU-1 upland area and must

= |nstall shoreline bulkhead to minimize

accordance with the OU-1 remedy and

could be done after dredging if needed

= For an economical bulkhead wall
design OU-2 and OU-1
remediation efforts would need to
be coordinated.
= Install the OU-1 shoreline bulkhead
wall with toe of wall penetrating
into the basal sand strata. Sealing
of the bulkhead could be done after
dredging if needed to help stabilize
the shoreline during dredging
operations.
= Excavate OU-1 upland (9 ft below
existing ground surface) in
accordance with the OU-1 remedy
and partially backfill to Elevation
+4 ft with lightweight fill. Install
the bulkhead wall anchorage system
during backfill.
= Install temporary rigid containment
barrier approx. 140 ft from shore.
= Cut timber piles, remove debris,
and dredge sediment inside the
temporary barrier where PRGs for
PCBs and copper are exceeded no
deeper than elevation -32 ft at the
shoreline sloping away at a
maximum cut slope of 5 horizontal
to 1 vertical.
= Place berm in the river as needed to
stabilize shoreline.
= Cut or remove temporary barrier.
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TABLE 4.1, Continued

NORTHWEST CORNER SHORELINE
ALTERNATIVE EVALUATION SUMMARY
HARBOR AT HASTINGS OU-2

NW-1 Dredge for
Cap Stability

NW-2 Dredge to Limits of
Bulkhead Stability

NW-3 Redivide
OU-1 and OU-2

NW-4 Penetrate Shoreline
Bulkhead
into Basal Sands

form a new submerged
bulkhead.

= Drain-dewater dredged
sediment on site. Treat water
that is generated.

= Transport dredged and drained-
dewatered sediment offsite and
place at permanent
containment facility.

cap only as needed.

= Complete the OU-1 remedy to the
final ground elevation consistent
with the intent of the Federal
Consent Decree.

= Drain-dewater dredged sediment
on site. Treat water that is
generated.

= Transport dredged and drained-
dewatered sediment offsite and
place at permanent containment
facility.

needed to support the NW-3
bulkhead. Install wick drains or
equivalent within the offshore berm
area to accelerate consolidation.

= Cut or remove temporary rigid
containment barrier.

= After consolidation complete berm
and new shoreline and place
protective cap within the top of the
berm inside the dredge area.

= Complete the OU-1 remedy to the
final ground elevation consistent with
the intent of the Federal Consent
Decree.

= Drain-dewater dredged sediment on
site. Treat water that is generated.

= Transport dredged and drained-
dewatered sediment offsite and place
at permanent containment facility.

= Place berm and protective cap or
cap only as needed.

= Complete the OU-1 remedy to the
final ground elevation consistent
with the intent of the Federal
Consent Decree.

= Drain-dewater dredged sediment on
site. Treat water that is generated.

= Transport dredged and drained-
dewatered sediment offsite and
place at permanent containment
facility.

Protection of
Human Health
and the
Environment
(overall
protection
achieved over
time by meeting
PRGs thereby
controlling site
risks)

Alternative NW-1 would be
protective.

= A berm and protective cap
following dredging would: (a)
eliminate potential for site-
related risk to human
consumption of fish and
shellfish; (b) eliminate
potential human and ecological
exposure to site contaminants
and replace current aquatic
habitat; and (c) control
potential impacts related to
long-term erosion or

= Same as for Alternative NW-1

except short-term resuspension of
contaminated sediment would be
greater. Approx. 20 percent more
PCBs (Option A) or 30 percent
more PCBs (Option B) would
resuspend compared to Alternative
NW-1 resulting from additional
debris removal and dredging.)

Same as for Alternative NW-1 except:

= Eliminating dredging adjacent to the
existing shoreline would result in
less adverse short-term impacts on
river water quality.

= PCB PRG would be met by
dredging, at least on a cutline basis.
Dredging residuals would be isolated
by the berm cap.

= Less PCBs would be resuspended
because PCB concentrations in
sediment are lower further from
shore.

= PCBs remaining inside the relocated

Same as for Alternative NW-1
except:

e Driving shoreline bulkhead into
basal sands would result in
substantial risk of contaminating
the basal sands groundwater.
Most adverse short-term impacts to
river water quality compared to
other alternatives due to
resuspension of sediment during
additional months of debris
removal and dredging with no
improvement in long-term
effectiveness. Approx. 60 percent
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TABLE 4.1, Continued

NORTHWEST CORNER SHORELINE
ALTERNATIVE EVALUATION SUMMARY
HARBOR AT HASTINGS OU-2

NW-1 Dredge for
Cap Stability

NW-2 Dredge to Limits of
Bulkhead Stability

NW-3 Redivide
OU-1 and OU-2

NW-4 Penetrate Shoreline
Bulkhead
into Basal Sands

resuspension of sediment.

= Additional dredging would not

substantially reduce risk or

provide additional long-term

protection of human health or

the environment.

Cap-berm structure would

ensure stability of OU-1

shoreline bulkhead and allow

nearshore aquatic life to be

restored.

= Adverse, short-term
resuspension of contaminated
sediment during debris
removal and dredging would
be less than for Alternative
NW-2 or NW-4 and over 1 to 2
fewer months.

= Sediment containing significant
concentrations of PCBs would
resuspend resulting from debris
removal and dredging.)

= Short-term river habitat
disruption should not be
significant. Sediment biota
would recover within 2 to 4
months from April through
November.

shoreline would be sealed in place.

more PCBs would resuspend
compared to Alternative NW-1
resulting from debris removal and
dredging.)

Compliance with
NY State SCGs
(standards,
criteria and
guidelines)

Site remedial action objectives
would not be met by dredging
alone but they would be met to
the extent practicable by placing
a berm-cap. A berm would be

Site remedial action objectives
would not be met by dredging alone
but they would be met to the extent
practicable by placing a berm-cap.
A berm would be needed anyway to

Site remedial action objectives may not
be achievable by dredging alone but
geotechnical analyses show a berm-cap
would be needed regardless to stabilize
the shoreline bulkhead.

Site remedial goals would not be met
by dredging alone. A berm would be
needed anyway to help stabilize the

shoreline bulkhead. In addition, the
state groundwater quality standard
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TABLE 4.1, Continued

NORTHWEST CORNER SHORELINE
ALTERNATIVE EVALUATION SUMMARY
HARBOR AT HASTINGS OU-2

NW-1 Dredge for
Cap Stability

NW-2 Dredge to Limits of
Bulkhead Stability

NW-3 Redivide
OU-1 and OU-2

NW-4 Penetrate Shoreline
Bulkhead
into Basal Sands

Compliance with
NY State SCGs,
continued

needed anyway to help stabilize

the shoreline bulkhead.

o Alternative NW-1 would

comply with SCGs in the long-

term through the effectiveness
of capping.

The PCB PRG would not be

achieved by dredging on a

cutline basis without a cap.

e Short-term, far-field
exceedances of surface water
SCGs may develop in the river
from sediment resuspended
during debris removal and
dredging. These exceedances
are expected to be limited to
the time when debris removal
and dredging are ongoing.

e The top of the berm-cap within
the river would range from 0 to
approximately 10 ft above the
existing mudline with the OU-
1 final ground surface
elevation ranging from +4 ft at
the shoreline to +9 ft 100 to
120 ftinland. At low tide
water depths less than 6 ft, the
top of the berm-cap would not
be significantly higher than the
existing mudline. The net
change in the river cross-
section to the dredge cut and

help stabilize the shoreline bulkhead.

e Alternative NW-2 would comply
with SCGs in the long term
through the effectiveness of
capping.

e PCB PRG would not be achieved
by dredging on cutline basis
without cap and berm.

¢ Although more sediment volume
with PCBs and copper would be
dredged, than in Alternatives
NW-1 or NW-3, the added
dredging would not have any
effect on compliance with SCGs
in the long-term.

e The additional dredging would
result in a longer duration of
potential for short term river
water quality guideline
exceedances than for Alternative
NW-1.

e The berm and cap within the river
would range from 7 ft below to
8 ft above the existing mudline
(Option A) or from 10 ft below to
8 ft above the existing mudline
(Option B) with the OU-1 final
ground surface elevation ranging
from +4 ft at the shoreline to +9
ft 100 to 120 ft inland. At low
tide water depths less than 6 ft,
the top of the berm-cap would

Alternative NW-3 would comply
with SCGs in the long-term through
the effectiveness of capping
assuming agency approvals and
permits could be obtained for
extending the upland area (OU-1)
westward into the river.

PCB PRG would be met by
dredging, at least on a cutline basis.
Dredging residuals would be
isolated by cap-berm required for
long-term geotechnical stability.
Area with river sediment exceeding
PRGs beyond the new shoreline
inside the temporary barrier would
be entirely dredged.

Avoiding debris removal or
dredging within 40 to 100 ft of shore
would result in less extensive
resuspension of sediment and
therefore less extensive short-term
exceedances of river water quality
SCGs than for the other three NW
Corner alternatives. The net change
in the river cross-section due to the
dredge cut and placing a berm-cap
associated with this alternative
would be approximately -0.3% (see
Table 4.4). New open water habitat
would be created to compensate for
less than 1 acre of lost river habitat
in accordance with state and federal

for PCBs would be exceeded in the
uncontaminated basal sand.

The remedial work in the river
would comply with SCGs in the
long term to the extent
practicable.

The PCB PRG would not be
achieved by dredging along. A
berm-cap would be needed.
Alternative NW-4 would not
ensure compliance with long-term
groundwater quality SCGs due to
the creation of a lengthy
transmissive pathway from the fill
downward into the basal sand.
DNAPL and contaminants could
migrate downward along the
bulkhead and then spread laterally
through the basal sands resulting
in exceedances of the state
groundwater quality standard for
PCBs (0.09 ppb).

Greatest potential for short-term
exceedances of far-field surface
water SCGs over the longest
duration of any of the NW Corner
alternatives due to more extensive
debris removal and dredging.

The net change in the river cross-
section due to the dredge cut and
placing a berm-cap associated
with this alternative would be
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TABLE 4.1, Continued

NORTHWEST CORNER SHORELINE
ALTERNATIVE EVALUATION SUMMARY
HARBOR AT HASTINGS OU-2

NW-1 Dredge for
Cap Stability

NW-2 Dredge to Limits of
Bulkhead Stability

NW-3 Redivide
OU-1 and OU-2

NW-4 Penetrate Shoreline
Bulkhead
into Basal Sands

Compliance with
NY State SCGs,
continued

berm-cap fill associated with
this alternative would be
approximately -0.1% (see
Table 4.4). A final OU-1
grade of elevation +9 ft (above
the 100-year floodplain) across
all of OU-1 would result in
significantly more fill being
needed in the river to support
the shoreline bulkhead than if
the final OU-1 grade was set at
the proposed alternative
elevation.

Dredged sediment managed
offsite would be transported
and consolidated at a properly
permitted offsite location.
Coastal zone management
requirements should not affect
OU-2 remedial efforts.
Remedy status would be
reviewed every five years
following the remedial action.

not be significantly higher than
the existing mudline. The net
change in the river cross-section
due to the dredge cut and placing
the berm-cap associated with this
alternative is greater than zero for
both options, meaning an overall
increase in the river cross-section
(see Table 4.4). However, the
most significant increases would
be in water deeper than 6 ft at
low tide. A final OU-1 grade of
elevation +9 ft (above the 100-
year floodplain) across all of OU-
1 would result in significantly
more fill being needed in the
river to support the shoreline
bulkhead than if the final OU-1
grade was set at the proposed
alternative elevation.
Management of dredged
sediment, coastal zone
requirements, and remedy status
reviews every five years would
be the same as for Alternative
NW-1.

requirements to mitigate filling the
open water area that would be
contained (in accordance with 6
NYCRR Part 608 requirements, the
federal Rivers and Harbors Act, and
federal Clean Water Act 404(b) (1)
guidelines assoc. with filling within
a water body).

Management of dredged sediment,
coastal zone requirements, and
remedy status reviews every five
years would be the same as for
Alternative NW-1.

greater than zero, meaning an
overall increase in the river cross-
section (see Table 4.4).

e Management of dredged

sediment, coastal zone
requirements, and remedy status
reviews every five years would be
the same as for Alternative NW-1.

Short-term
Effectiveness
(protection of
community and
workers,
environmental
impacts and time

Adverse, short-term release of
contaminants during dredging
would be less than for
Alternatives NW-2 or NW-4,
because less debris and less
sediment would be removed.
The 4-foot tidal range, high

NW-2 would result in more
contaminated sediment being
resuspended and released from the
contained area compared to
Alternative NW-1 or NW-3 but
less than for Alternative NW-4.

NW-3 would result in less than 10
percent of contaminated sediment
mass being resuspended inside the
contained area compared to the other
Northwest Corner alternatives due to
less debris and lower PCB
concentrations in sediment offshore

= Alternative NW-4 would have the
most significant adverse short-
term impact from sediment
resuspension and release due to
more debris being removed, more
sediment being dredged, and a
longer duration river work effort.
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TABLE 4.1, Continued

NORTHWEST CORNER SHORELINE
ALTERNATIVE EVALUATION SUMMARY
HARBOR AT HASTINGS OU-2

NW-1 Dredge for
Cap Stability

NW-2 Dredge to Limits of
Bulkhead Stability

NW-3 Redivide
OU-1 and OU-2

NW-4 Penetrate Shoreline
Bulkhead
into Basal Sands

to achieve
protection)

Short-Term
Effectiveness,
continued

river currents, steep sediment
slope near shore, the presence
of fine (silty) sediment, and
existing permitted public
discharges increase the extent
of resuspension losses.
However, PCBs exist in
background river water at
concentrations above state
water quality standards.

The temporary barrier
(enclosure) would reduce
resuspension impacts, but
some sediment would escape
due to normal operations, tides,
and public discharges. Best
practical attempts would be
made to meet far-field river
water quality goals.

Worker occupation risk is
estimated to be 0.01 or a
chance of a fatality of 1 in 100
projects (see Appendix F).
Intermittent noise in particular
could be noticeable while
hammers are used to place the
shoreline bulkhead and the
temporary barrier. The Village
Code would be followed so
significant noise would not be
evident outside allowable work
hours.

= Odors from sediment should

¢ Resuspended sediment would

accumulate over multiple days
throughout the water column
inside any enclosure, because
settling time needed (45 hours
from column settling tests) would
exceed the settling time available
between daily dredge shifts. PCB
and metal concentrations
resuspended in the water column
after multiple consecutive days of
dredging are affected by many
variables and can not be predicted
with any certainty. The
temporary barrier (enclosure)
would reduce resuspension
impacts, but some sediment
would escape due to normal
operations, tides, and public
discharges. Best practical
attempts would be made to meet
far-field river water quality goals.
Shoreline stability is more of a
concern than for Alternative NW-
1, because during remediation
more sediment would be dredged
making winter interim shutdown a
possibility.

Worker risk would be 3 and 4
times higher for Option A and B,
respectively, compared to
Alternative NW-1 (see Table 4.3).

from the NW-3 bulkhead. The
average sediment PCB concentration
that would be dredged (and
resuspended) is 25 ppm compared,
for example, to 1400 ppm for
Alternative NW-1 (see Table 4.2).
Worker protection, shoreline
stability, and noise would be similar
to Alternative NW-2 with additional
river work needed to fill in the area
between the NW-3 bulkhead and the
current shoreline.

Worker risk would be 3 times higher
compared to Alternative NW-1 (see
Table 4.3).

Remediation would require parts of
a second construction year due to
extra steps to install the NW-3
bulkhead and gradual consolidation
needed in the area currently
occupied by the river.

Fill and berm placement and
consolidation would likely require
over two years.

Benthic habitat would be restored to
preconstruction conditions.

The equivalent of up to 180 full rail
cars or 900 fully-loaded trucks
(18,000 cubic yards) would leave the
site with dredged sediment over the
dredge period if all of the sediment
would be managed offsite.

Water treatment to meet state

Worker risk would be 3 times
higher compared to Alternative
NW-1 (see Table 4.3).

Safety of dredging to workers and
risk of shoreline instability
adjacent to the shoreline bulkhead
would be more problematic than
for other NW alternatives due to a
greater depth and duration of
dredging.

Due to the extent of debris
removal and dredging, river work
(and resuspension of sediment)
would extend beyond one
construction year.

Benthic habitat would be restored
to preconstruction conditions.
The equivalent of up to 510 full
rail cars or 2,600 fully-loaded
trucks (51,000 cubic yards) would
leave the site with dredged
sediment over the estimated 7 to 8
month dredge period. More barge
traffic to and from the site would
also be needed.

Water treatment to meet state
discharge requirements and soil
management needed to allow soil
to be transported off-site can be
effectively completed based on a
preliminary analysis of projects at
other sites.

Breaching the marine silt layer
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TABLE 4.1, Continued

NORTHWEST CORNER SHORELINE
ALTERNATIVE EVALUATION SUMMARY
HARBOR AT HASTINGS OU-2

NW-1 Dredge for
Cap Stability

NW-2 Dredge to Limits of
Bulkhead Stability

NW-3 Redivide
OU-1 and OU-2

NW-4 Penetrate Shoreline
Bulkhead
into Basal Sands

Short-Term not be noticeable off site based | e Intermittent noise from placing discharge requirements and soil would not be protective of the
Effectiveness, on experience at other piles at the shoreline and in the management needed to allow soil to basal sand groundwater either in
continued dredging sites. river would last a few weeks be transported off-site can be the short term or over the long
= River work would last longer than for Alternative NW-1 effectively completed based on term.
approximately 5 months. because the temporary barrier successes at other sites.
= Benthic habitat would be would be 1,200 ft long instead of | = Wick drains (or other consolidation
restored to preconstruction 900 ft long, but the piles could be devices) would need to be installed
conditions. placed during daytime hours in into the marine silt to accelerate
= Approximately 59 full rail cars compliance with Village code consolidation of berm-cap thereby
or 300 fully-loaded trucks requirements. accelerating completion of OU-1
(5,900 cubic yards) would e River work would require remedy.
leave the site with dredged approximately 8 to 12 months of
sediment over the estimated 2 effort.
month dredging period. e Benthic habitat would be restored
* Water treatment to meet state to preconstruction conditions.
discharge requirements and e The equivalent of 190 full rail
soil management needed to cars or 950 fully-loaded trucks
allow soil to be transported off- | (ynder Option A) or 270 full rail
site can be effectively cars or 1,350 fully-loaded trucks
completed based on results (under Option B) would leave the
from other sites. site with dredged sediment over
the estimated 3 to 5-month
dredging period.
= Water treatment to meet state
discharge requirements and soil
management needed to allow soil
to be transported off-site can be
effectively completed based on a
preliminary analysis of projects at
other sites.
Long-term Dredging alone would not Dredging alone would not achieve PCBs PRGs expected to be achieved in | Dredging alone would not achieve

effectiveness and

achieve the sediment PRGs due

the sediment PRGs due to undredged

river on at least a cutline basis.

the sediment PRGs due to undredged
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TABLE 4.1, Continued

NORTHWEST CORNER SHORELINE
ALTERNATIVE EVALUATION SUMMARY
HARBOR AT HASTINGS OU-2

NW-1 Dredge for
Cap Stability

NW-2 Dredge to Limits of
Bulkhead Stability

NW-3 Redivide
OU-1 and OU-2

NW-4 Penetrate Shoreline
Bulkhead
into Basal Sands

permanence
(magnitude of
risk remaining
after remediation,
reliability of
long-term
controls)

Long-Term
Effectiveness and
Permanence,
continued

to undredged sediments and
residuals (see Section 2.1.1).

Coupled with well designed cap
and berm, NW-1 would provide
long-term effectiveness and
permanence as long as the site’s
geotechnical constraints are
properly addressed.

= Neglecting resuspension,
removes 61 percent of OU-2
PCBs from river setting.
Covering undredged affected
sediments with a berm-cap
would provide reliable long-
term protection against erosion
from wind-waves (see Section
2.2). Protectiveness would be
ensured with berm—cap
maintenance proven at other
sites.

Institutional controls such as
an environmental easement
have precedents and should be
effective.

Dredging and capping would
be consistent with future site
land use. Hydraulic carrying
capacity of the river would not
be significantly affected by the
berm and cap.

sediments and residuals (see Section
2.1.1).

Coupled with well designed cap and
berm, NW-2 would provide long-
term effectiveness and permanence
as long as the site’s geotechnical
constraints are properly addressed.

No significant additional long-term

effectiveness would be provided

compared to Alternative NW-1 or

NW-4. Undredged affected

sediments exposed to the local

environment would be covered by a

berm-cap as under Alternative

NW-1.

= 19,000 (or 27,000) additional
cubic yards of contaminated
sediment would be removed from
the river under Option A or
Option B respectively, but a berm-
cap would be as effective and
protective under either option as
for Alternative NW-1.

= Institutional controls such as an
environmental easement have
precedents and should be
effective.

= Dredging and capping would be
consistent with future site land
use. Hydraulic carrying capacity
of the river would not be

Coupled with well designed cap and
berm, NW-3 would provide long-term
effectiveness and permanence as long
as the site’s geotechnical constraints
are properly addressed. Post dredging
residuals exposed to the local
environment would be the same as
under Alternative NW-1.

Other factors associated with long-term
effectiveness would be:

o Less than one acre of aquatic habitat
could be effectively replaced at a
nearby location to be determined.

¢ Sediment with concentrations above
the PRGs would all be dredged
between the new shoreline bulkhead
and the temporary barrier.

o Institutional controls such as an
environmental easement have
precedents and should be effective.

¢ Dredging and capping would be
consistent with future site land use.
Hydraulic carrying capacity of the
river would not be significantly
affected by the berm and cap.

sediments and residuals (see Section
2.1.1).

Coupled with well designed cap and
berm, NW-4 would achieve sediment
PRGs. However, its lengthy
unsealable penetration of a confining
layer near known DNAPL would
make this alternative not effective
over the long term.
Residuals exposed to the local
environment would be the same as
under Alternatives NW-1 and NW-2.
= Contamination migrating
downward along the shoreline
bulkhead to the basal sands would
be a source of contamination and
potential residual risk to human
health and the environment
through local groundwater. Long-
term effectiveness is questionable
if result is newly contaminated
basal sand groundwater.
= Institutional controls such as an
environmental easement have
precedents and should be effective.
= Dredging and capping would be
consistent with future site land use.
Hydraulic carrying capacity of the
river would not be significantly
affected by the berm and cap.
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TABLE 4.1, Continued

NORTHWEST CORNER SHORELINE
ALTERNATIVE EVALUATION SUMMARY
HARBOR AT HASTINGS OU-2

NW-1 Dredge for
Cap Stability

NW-2 Dredge to Limits of
Bulkhead Stability

NW-3 Redivide
OU-1 and OU-2

NW-4 Penetrate Shoreline
Bulkhead
into Basal Sands

significantly affected by the berm
and cap.

Reduction of
toxicity, mobility
and volume
through treatment

= Water separated from dredged
sediment would be
permanently treated and
thereby reduce mass of PCBs
and metals in the return water.

= Water separated from dredged
sediment would be permanently
treated and thereby reduce mass of
PCBs and metals in the return
water

= Water separated from dredged

sediment would be permanently
treated and thereby reduce mass of
PCBs and metals in the return water

= Water separated from dredged
sediment would be permanently
treated and thereby reduce mass of
PCBs and metals in the return
water

Implementability
(technical
feasibility,
administrative
feasibility and
availability of
resources)

More implementable and
technically feasible than NW-
2, NW-3, or NW-4 due to less
work in the river and
independence from the OU-1
remedial action.

Needed resources and work
space would likely be
available. Sediment dredged
from clean navigational dredge
sites may be useable for the
berm and cap.

Installation of the temporary
rigid containment barrier
would likely be difficult due to
deep water and strong currents.
Dredging in debris areas would
also be difficult.

Allows OU-1 excavation and
final capping to be completed
before dredging near the
shoreline.

= Dredging would provide water
depth near shore for placing a

Same as Alternative NW-1 except:

o Dredging deep would be difficult
to implement due to significant
debris and obstructions, more
resuspension of sediment in the
river, and coordination needed
with the OU-1 remedial action.
Debris such as rubble and
concrete block is difficult to
handle, slows production and
increases costs.

= Any delay of the OU-1 remedial
action due to coordination with
the OU-2 remedial action would
delay onshore redevelopment by
a minimum of 2 to 3 years.

Same as for Alternative NW-1 except:

Construction of the new shoreline
would be complex and require a high
level of monitoring and control
during construction due to wick
drains (or equivalent) needed to
promote consolidation, sequential
backfilling on both sides of the
shoreline bulkhead, and monitoring
during consolidation.

Dredging would be less difficult,
because it would be done away from
the existing shoreline where there are
fewer obstructions.

Approvals would be needed from the
NYSDEC and from the US Army
Corps of Engineers for filling within
the river and for mitigation /
replacement of aquatic habitat.
Reasonableness of filling between the
NW-3 bulkhead and the current
shoreline would be important to
demonstrate to meet regulatory
requirements.

Alternative NW-4 would be the
most difficult and complex NW
alternative to construct due to
significant debris and obstructions,
more resuspension of sediment in
the river, and coordination needed
with the OU-1 remedial action.
Debris such as rubble and concrete
block is difficult to handle, slows
production and increases costs.
Allows OU-1 excavation and filling
of OU-1 to approximately
elevation +4 ft to be completed
before dredging near the shoreline
but completion of the OU-1
remedial action could be delayed.
Any delay of the OU-1 remedial
action due to coordination with the
OU-2 remedial action would delay
onshore redevelopment by a
minimum of 2 to 3 years.

= Administrative feasibility
problematic due to federal
guidance against penetrating
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TABLE 4.1, Continued

NORTHWEST CORNER SHORELINE
ALTERNATIVE EVALUATION SUMMARY
HARBOR AT HASTINGS OU-2

NW-1 Dredge for
Cap Stability

NW-2 Dredge to Limits of
Bulkhead Stability

NW-3 Redivide
OU-1 and OU-2

NW-4 Penetrate Shoreline
Bulkhead
into Basal Sands

Implementability,
continued

protective cap.
= Sediment shear strength needed
for cap placement is available
(see Section 2.2.7)
= Administrative feasibility for
this alternative is considered to
be routine. Establishing
environmental easements with
New York State are not
expected to be complex.
Underwater utilities that would
complicate dredging and
capping are not present.
= A long lead time may be
needed for fabrication and
delivery of high-capacity steel
for the temporary rigid
containment barrier.
Final ground surface elevations
at OU-1 would be consistent
with the Federal Consent
Decree.

= Any delay of the OU-1 remedial
action due to coordination with the
OU-2 remedial action would delay
onshore redevelopment by a
minimum of 2 to 3 years.

existing confining layer(s) if
DNAPL presence is suspected. It
is not technically feasible to
construct NW-4 without creating
open pathways from the fill zone
(with DNAPL) into the
uncontaminated basal sand below.

Costs (capital,
annual, and
present worth
costs. Capital =
construction,
non-construction,
and contingency)

Capital: $21.9 million
Long-Term Annual: $100,000
Present Worth: $ 23.0 million

Alternative NW-1 is at the knee
of the curve (see Figure 4.1).
Additional dredging beyond
Alternative NW-1 is much less
effective in cost per pass of
PCBs removed.

Capital: $51.2 and $58.8 million
Long-Term Annual: $100,000
Present Worth: $ 52.3 and $59.9
million

Capital: $ 56.0 million
Long-Term Annual: $100,000
Present Worth: $ 57.1 million

(Note: The economic benefit of an
additional acre of shoreline is not
included in the cost analysis.)

Capital: $ 95.1 million
Long-Term Annual: $100,000
Present Worth: $ 96.2 million
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TABLE 4.2

MASS OF PCBs IN DREDGED SEDIMENT FOR THE
NORTHWEST CORNER AREA ALTERNATIVES

Estimated Estimated Average
Duration for Sediment PCB
Estimated Mass of PCBs | Debris Removal Concentration In
Remedial Action Resuspended Due to and Dredging | Dredged Sediment (ppm)
Alternative Dredging (pounds) ) (months) @
NW-1 700 1to2 1,400
NW-2, Option A 800 4 540
NW-2, Option B 900 5t06 410
NW-3 10® 4 25
NW-4 1,100 7to8 260

@ Based on 4 percent of the dredged sediment by weight becoming resuspended due to site conditions,
except for Alternative NW-3 where dredging would be conducted further from the existing
Northwest Corner Area shoreline so the resuspension rate is estimated to be 2 percent (see
Section 2.1).

@ Based on the volume weighted-average PCB concentration of dredged sediment, the mass of PCBs
removed, and a sediment unit weight of 1 ton per cubic yard.

@) The 99 percent of sediment PCB mass between the existing shoreline and the relocated shoreline
would be transferred from OU-2 into the OU-1 sealed containment.
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TABLE 4.3

SUMMARY OF SHORT-TERM WORKER RISKS OF FATALITY
FOR THE NORTHWEST CORNER AREA ALTERNATIVES
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Risk of Fatality for
Transportation
Remedial Action Risk of Fatality for Site Workers and Non-
Alternative Workers workers
NW-1 0.010 or 1 in 100 projects 0.0088 or1in 114
projects
NW-2, Option A 0.030 or 1 in 33 projects 0.0088
NW-2, Option B 0.041 or 1 in 24 projects 0.0088
NW-3 0.032 or 1 in 31 projects 0.0088
NW-4 0.028 or 1 in 36 projects 0.0088
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TABLE 4.4

APPROXIMATE NET RIVER BERM-CAP VOLUME
REQUIRED ABOVE EXISTING MUDLINE
TO SUPPORT THE NORTHWEST CORNER AREA
SHORELINE BULKHEAD

HARBOR AT HASTINGS OU-2

Net Sediment Volume Increase
(+) or Decrease (-) Following
Remedial Action Dredging and Placement of Percent Change in
Alternative Berm and Cap (cubic yards) ¥ | River Cross Section @

NW-1 + 6,000 -0.1®
NW-2, Option A - 4,200 Greater than zero
NW-2, Option B -11,700 Greater than zero

NW-3 + 13,000 -0.2

NW-4 - 14,200 Greater than zero

(1) Based on an OU-1 final grade elevation of +4 ft with the shoreline sloping upward to +9 ft at 100 to
120 ft inland based on NAVD88 datum (average tidal water level is +0.1 ft). These sediment volume
changes do not include the beneficial effect of settlement from berm-cap placement. For example, a
berm-cap with a total thickness of 5 ft above existing grade would have a total settlement over time
of approximately 1.5 to 2 ft (see Appendix B).

(2) Based on the existing river cross section at Hastings-on-Hudson being approximately 4,000 ft wide
with an average water depth of approximately 40 ft. “Greater than zero indicates more hydraulic
capacity would be available following remediation.

(3) Example calculation: 5,000 cubic yards over a 140 ft river width and a 900 ft river length corresponds
to a 1.1 ft average increase in water depth. 1.1 ft over a 140 ft river width divided by 40 ft over a
4,000 ft wide river (from note 2 above) is 0.1 percent (or one tenth of one percent).
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TABLE 4.5

SEDIMENT DREDGE VOLUMES AND CONTAMINANT MASSES
FOR THE NORTHWEST CORNER AREA ALTERNATIVES

Percentage of
Removable PCB /
Volume of Sediment Mass of PCBs Pounds of PCBs Elevated Copper
to Dredge Removable Removable Mass in OU-2
Alternative (cubic yards) (pounds) per Cubic Yard Sediment
NW-1 5,900 17,000 3.3 61/18
NW-2, Option A 19,000 20,000 1.1 75122
NW-2, Option B 27,000 22,000 0.8 82 /22
NW-3 18,000 440 @ 0.02 99 M/ 0
NW-4 51,000 26,000 0.5 99/22

(1) Under Alternative NW-3, many more pounds of PCBs would be permanently contained behind a new shoreline bulkhead west of the existing
shoreline. All of the PCBs in the Northwest Corner Area would be either removed or contained as part of Alternative NW-3.
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Figure 4.1
Knee-of-the-Curve Analysis for Northwest Corner Alternatives
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SECTION 5
REMEDIAL ACTION ALTERNATIVES FOR THE SOUTHERN AREA

This section describes remedial action alternatives for the Southern Area (SA) of OU-2. The
Southern Area extends for a total length of approximately 1,800 ft from the Northwest Corner
Area on the north, to the southern property boundary on the south, encompassing approximately
2.3 acres. The Southern Area extends between the shoreline on the east and the alignment of the
silt curtain barrier on the west (see Figure 1.2 and Figure 5.1). Remedial action alternatives for
the Southern Area consist of capping only and dredging followed by capping.

Less than 1 percent of the total PCB mass in OU-2 is found in the Southern Area. PCBs
above the 1 ppm PRG are found intermittently up to approximately 4 feet below the mudline in
the Southern Area (see Figure A.1 and see Figures 2.7c and 2.7d in the 2003 OU-2 FS Report).
The quantity of PCBs in Southern Area sediment is less than 30 pounds, compared to
approximately 26,000 pounds in Northwest Corner Area sediment. Area weighted average PCB
concentrations in Southern Area sediment are lower than the PRG for PCBs of 1 ppm. In
addition, the PCBs present in the Southern Area include both site related (Aroclor 1260) and
other regional PCBs.

Copper concentrations above the proposed 982 ppm PRG are found in three small areas of
sediment shown in Figure 1.4: one localized area off the northern portion of former Building 15
and two localized and two smaller areas midway between the South Boat Slip and the southern
boundary of the former plant site. Approximately 45 percent of the site wide copper mass above
982 ppm is concentrated in these areas, in the top 5 to 6 feet of sediment.

Sediments with copper concentrations above the 88.7 ppm background concentration
reported in the OU-2 RI are found throughout the Southern Area. These lower levels of copper
are likely to be a component of historic fill material (ash and slag) used to create the plant site,
the adjacent Tappan Terminal Site, and the river berm that supports them. Fill material is found
throughout most of the Southern Area.

The PRGs for metals presented in the 2003 OU-2 FS did not account for site-specific
bioavailability or toxicity of metals in sediments at OU-2. Instead, the 2003 OU-2 FS relied
upon generic sediment screening criteria from statewide guidance (NYSDEC, 1993) and
background concentrations in sediments for the Lower Hudson River as a basis for quantifying
PRGs. The OU-2 RI developed, for example, a background concentration for copper of
88.7 ppm. Copper concentrations in Northwest Corner Area sediment generally exceed the
background copper concentration of 88.7 ppm to a depth of 8 to 10 ft below the mudline.

However, USEPA in their most recent guidance for contaminated sediment (USEPA, 2005b)
indicates on page 2-6 that:
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“Concentrations of bulk (total dry weight basis) metals in sediment alone are
typically not good measures of metal toxicity. However, in addition to direct
measurement of toxicity, EPA has developed a recommended approach for estimating
metal toxicity based on the bioavailable metal fraction, which can be measured in pore
water and/or predicted based on the relative sediment concentrations of acid volatile
sulfide (AVS), simultaneously extracted metals (SEM), and total organic carbon (TOC).
Both AVS and TOC are capable of sequestering and immobilizing a range of metals in
sediment.”

This USEPA (2005b) guidance provides a rigorous methodology for assessing the factors
that limit the bioavailability and toxicity of metals. This guidance recognizes the importance of
acid volatile sulfides and organic carbon in sequestering (or binding up) metals in sediments
thereby limiting their introduction into porewater, which is the primary route of exposure for
benthic organisms. This USEPA guidance also establishes a scientific method for evaluating the
bioavailability and toxicity of metals in sediments including a detailed methodology for
quantitatively assessing the metal binding capacity of sediments.

As explained in Section 1 and Appendix C of this SFS, bulk concentrations of metals in
sediments do not accurately predict whether the sediments have an adverse impact on aquatic
life. USEPA’s 2005 ESB guidance (USEPA, 2005b) provides a rigorous methodology for
assessing the factors that limit the bioavailability and toxicity of metals. This guidance
recognizes the importance of acid volatile sulfides and organic carbon in sequestering (or
binding up) metals in sediments thereby limiting their introduction into porewater, which is the
primary route of exposure for benthic organisms. This USEPA ESB guidance also establishes a
scientific method for evaluating the bioavailability and toxicity of metals in sediments, including
a detailed methodology for quantitatively assessing the metal binding capacity of sediments.

Site-specific acid volatile sulfides, organic carbon and metal porewater data were collected
during supplemental sediment investigations of OU-2 conducted by AR in 2004 and 2005.
These data fill previous data gaps and allow the site-specific bioavailability and toxicity of
metals to be evaluated based on the methods presented in the USEPA 2005 ESB guidance. The
results of this analysis are summarized in Section 1 and presented in more detail in Appendix C
to show that a copper concentration of 982 ppm is a conservative, site-specific, no observed
adverse effects sediment concentration that is proposed as a PRG for the Southern Area and for
the other areas comprising OU-2. Section 1 and Appendix C contain a similar analysis for lead,
nickel and zinc. These metals are generally concentrated in the Southern Area in the same
locations, and at the same depths, as copper above the proposed PRG (see Figures C.4 through
C.7 in Appendix C). Remedies for copper above the proposed PRG also address lead, nickel and
zinc above their proposed PRGs.

5.1 REMEDIAL ELEMENTS COMMON TO THE SOUTHERN AREA
ALTERNATIVES

Table 5.1 provides a short listing of the elements of each of the SA alternatives. The no
action alternative for the Southern Area was removed from consideration during the 2003 OU-2
FS effort. One option consists primarily of a protective cap. The other three alternatives (SA-2,
SA-3, and SA-4) include dredging inside a temporary silt curtain.
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For each of the Southern Area alternatives, timber piles within the remediation area would
be cut at or below the mudline prior to dredging or capping. Significantly large obstructions
would be removed prior to dredging.

Dredging as part of Alternatives SA-2, SA-3, and SA-4 would be conducted inside a
temporary silt curtain to contain sediment resuspended during remediation and thereby reduce
the short-term risks associated with OU-2 contaminants migrating within the river away from the
contained area. The silt curtain would encompass the west, south, and north sides of the
Southern Area up to the high tide shoreline. If dredging in the Southern Area is conducted while
the Northwest Corner Area temporary rigid containment barrier is in place, the temporary silt
curtain would encompass the west and south sides only. The most suitable application of a silt
curtain, as described in Section 2.1.3.1, is to a mean water depth of 15 ft (i.e., elevation -15 ft),
which corresponds to approximately 60 to 80 ft offshore based on the Alpine Ocean Seismic
Survey bathymetry measurements reported in Appendix A of the OU-2 RI report (Earth Tech,
2000). This silt curtain alignment would correspond to a maximum water depth where silt
curtains have been shown to be relatively effective for containing sediment. A 4-ft tidal range,
significant wind waves at OU-2 due to the long upriver wind fetch from the northwest over five
miles in length, and typical difficulty holding a silt curtain in tension and keeping it in contact
with the mudline most likely would make attempts to effectively use silt curtains in waters
deeper than a tidal average of 15 ft counter productive.

The temporary silt curtain could be similar to the silt curtain used effectively during 2004 at
the Tarrytown, NY site along the same side of the lower Hudson River approximately 10 miles
upstream of Hastings-on-Hudson. The temporary silt curtain would likely consist of an inner
impermeable fabric and an outer geotextile anchored every 20 to 30 ft along the curtain length.

As with the Northwest Corner Area alternatives, there are geotechnical limits to the depth of
dredging achievable in the Southern Area to keep OU-1 structures and soils in a stable condition.
These limits are, as for the Northwest Corner Area, based primarily on soil and sediment shear
strength, the depth of fill, and local topography. Results from geotechnical analyses for
shoreline bulkhead stability for each of the four Southern Area alternatives are summarized in
Table 5.2 and presented in Appendix B. Additionally, the depth of dredging next to the bulkhead
can be increased by placing a berm in the river and utilizing lightweight fill at OU-1 within 100
to 120 ft of the shoreline as described in Section 2.1.4 and in Section 3. Surcharge loading has
also been assumed restricted within 100 ft inland of the wall and sealing of the walls interlocks
has been assumed delayed until after dredging and berm construction.

Alternatives SA-2, SA-3, and SA-4 include use of mechanical dredging due to the debris
apparent within the river (see Figure 3.1). A dense field of obstructions was documented
offshore of former Building 15 which is situated between the North and South Boats slips,
spanning approximately 700 ft of the Southern Area shoreline. These obstructions are
characterized by wooden pilings, sections of sheet piling, sub-surficial magnetic debris, tires, and
other man-made debris. This debris field extends beyond the Southern Area approximately
150 ft from the shoreline. Geophysical data and sampling results are also indicative of shell beds
throughout this area (Parsons, 2005a/b).
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Table 5.3 presents a summary of the quantities of dredged material, backfill materials, and
cap materials for each of the four SA alternatives. Table 5.3 also presents a summary of the
estimated mass of PCBs, copper dredged from the river for each of the alternatives based on
AR’s contaminant distribution modeling as part of this Supplemental FS (see Section 1.3.1 and
Appendix A). Less than 0.1 percent of the PCB mass and 10 to 29 percent of the elevated copper
mass are removable under Alternatives SA-2, SA-3, and SA-4.

Removing debris and obstructions and dredging could be done from small barges inside the
contained area or possibly from shore-based equipment. It is generally not practical to dredge
more than 50 to 60 ft from shore with shore-based equipment due to the large crane size needed
onshore close to the shoreline. However, a silt curtain alignment approximately 60 to 80 ft from
shore would not leave enough contained area for typically-larger dredge barges and debris barges
to operate. Smaller barges would be needed than are envisioned for the Northwest Corner Area.
If debris is not removed from land, the debris barge would need to have sufficient capacity to
penetrate into and/or remove debris that would otherwise inhibit cap placement or dredging.

Dredged sediment would be processed onshore as described in Section 3 to remove
sufficient water to allow sediment to be reused or transported off site. Sediment containing less
than 10 ppm PCBs could possibly be reused as fill within OU-1 or reused as fill offsite consistent
with how sediment dredged from New York — New Jersey Harbor is being reused. Otherwise,
dredged and processed sediment would be transported offsite by truck, by rail or by barge.
Water removed from dredged sediment would be treated at OU-1 and released back to the river
in accordance with NYSDEC discharge requirements or treated at a Westchester County
municipal wastewater treatment plant.

As with the Northwest Corner Area alternatives, granular soil and crushed stone would be
placed in the river to form a berm as needed to provide additional stability for a new shoreline
bulkhead. The berm would be placed from the face of the bulkhead out from shore into the river.
The berm would include wick drains (or other consolidation devices) as needed to accelerate its
consolidation following placement.

This Supplemental Feasibility Study identifies the option of moving the south shoreline
bulkhead approximately 30 ft inland to create additional water area and depth that might be
needed to offset water area and/or depth lost in other remedial alternatives. This option could
partially offset water area that may be lost if Alternative NW-3 is selected as a remedy
(realignment of OU-1 and OU-2). Approximately a half acre of river habitat could be gained
along the Southern Area by moving the shoreline inland, however, since there is limited data
regarding the extent of contamination in this portion of OU-1, additional sampling and analysis
would be needed during design to assess the potential benefits and cost effectiveness of moving
this portion of OU-1 into OU-2.

As needed, a protective cap would be a component of each Southern Area alternative. The
protective cap would separate the river from residual contaminated sediment where a berm is not
placed and help to restore the existing aquatic habitat. The protective cap, where not placed in
conjunction with a berm, would need to withstand ongoing and intermittent natural forces, such
as storm events and annual early spring ice sheets moving within the river. The cap would be
monitored and repaired as needed over the long term (see Section 2.2).
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Specific information about any remedial action alternatives is presented in this Supplemental
FS only for the purpose of evaluating each alternative. Any elevations or other specific
information presented herein about any alternative is preliminary, approximate, and subject to
change during remedial design.

5.2 ALTERNATIVE SA-1: PLACE A PROTECTIVE CAP

Under this alternative, surficial sediment debris would be removed and timber piles would
be cut as needed to prepare the sediment surface for installation of a berm and protective cap.
The weight of a berm constructed on the riverside of the shoreline bulkhead would enhance
bulkhead stability by reducing the load differential on the wall and by gradually increasing the
strength of the marine silt foundation soils. The marine silt soils in the Southern Area are less
consolidated and weaker at a given depth below the top of the stratum than the marine silt in the
Northwest Corner. A protective cap would be placed over portions of the Southern Area where
sediment concentrations exceed PRGs for PCBs and copper in the top 1 to 2 ft of sediment. The
cap would have the characteristics described in Section 2.2. The cap would be up to 24 inches
thick to provide a transition with underlying sediment, chemical isolation (as needed), erosion
protection, and aquatic habitat restoration. Close to shore in shallow waters, the cap would
include an armoring layer of cobbles and riprap for protection against ice abrasion and prop wash
from boats. Away from shore, cap materials would consist of fine gravel with a mixture of sands
and silts to restore aquatic habitat.

The cap would encompass approximately 1.8 acres in the Southern Area to address PCBs
over 1 ppm and copper over 982 ppm. It would contain approximately 0.1 percent of the PCB
mass, and approximately 45 percent of the copper mass above the proposed copper PRG
throughout OU-2 based on AR’s contaminant distribution modeling results. An additional
30 percent of the site-wide copper mass above the proposed PRG is found outside the southern
area boundaries, just beyond the -15 ft mudline elevation at which silt curtains are known to be
effective. It may be possible to include some or all of this small area of elevated copper in the
area covered by the SA-1 cap, raising the percentage of copper above the proposed PRG
contained by this remedial option to approximately 75 percent of the total within OU-2.

Where needed for global stability along the shoreline, a berm would be placed in
conjunction with a protective cap. The extent of such a berm will be determined during remedial
design. For costing purposes, reasonable berm dimensions are presented in Appendix B based
on geotechnical analyses of site information.

Measures could perhaps be included within OU-1 or within OU-2 to reduce the net vertical
increase in mudline elevation from placing a berm-cap in the Southern Area. Such measures
could, for example, include additional lightweight fill at OU-1 or a deeper shoreline bulkhead.

Under this alternative, surface debris would be removed, and the berm - cap would be
placed, without a silt curtain or other forms of temporary containment in the river. Based on cap
placements successfully completed at other sites without silt curtains as described in Section
2.2.7, and on the relatively low concentrations of contamination found near the proposed PRGs
in the Southern Area, a silt curtain is not needed to contain materials resuspended during debris
removal or capping. Following placement, the cap would be monitored long term to assure its
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continuing protectiveness. Repairs to the cap, if or when necessary, would be made based on
long-term monitoring efforts. Institutional controls would be used to help ensure that the cap
remains in place and is not damaged by human activities on a long term basis.

Remediation of OU-1 adjacent to the Southern Area could proceed in accordance with the
OU-1 ROD independent of river capping work under this alternative. The Southern Area could
be capped over a timeframe of approximately 6 to 8 weeks including removal of surface
obstructions in order to place the protective cap. This duration may need to be adjusted
depending on the extent of berm to place in the river which would be determined during remedial
design.

5.3 ALTERNATIVE SA-2: DREDGE UP TO 2 FT AND CAP

The OU-1 remedial action along the shoreline in the Southern Area consists of installing a
sealed shoreline bulkhead and raising the site grade to an elevation of +4 ft. Construction of the
OU-1 shoreline bulkhead would be completed under this alternative prior to dredging Southern
Area sediment. The shoreline bulkhead under Alternative SA-2 would penetrate only into the
marine silt. Under this alternative, lightweight fill would be utilized from elevation -4 ft to
elevation +4 ft within 100 to 120 ft of the shoreline. The anchor system needed to support the
shoreline bulkhead would be installed during the backfilling operation.

Once the temporary silt curtain described earlier in this section is placed, timber piles would
be cut and surface debris would be removed prior to dredging. Under Alternative SA-2, the
dredge depth would be up to approximately 2 ft below the existing mudline (or deeper adjacent
to shore to maintain stability of the sediment closest to shore as described below) in areas where
PRGs for PCB and copper are exceeded.

The mudline elevation along the existing Southern Area shoreline varies from 0 ft to -9 ft
NAVDS88 datum. In areas where the mudline is the highest (i.e., elevation O ft to -3 ft), the
existing slope near the shoreline is relatively steep to an elevation of -12 ft to -14 ft at a distance
approximately 30 ft into the river away from shore. Beyond 30 ft from shore, the slope of the
sediment mudline becomes flatter (see river water depths presented in Figure 1.2).

The existing sediment slope near shore has a low factor of safety against sliding, so a slope
steeper than three horizontal to one vertical is not expected to be stable after dredging. In these
steep-sloped nearshore areas, more than two ft of sediment would likely need to be dredged to
provide a safe dredge cut slope on which a cap and berm could be placed (see Figure 5.2 and
Appendix B).

A berm could be placed in the river as needed to support the bulkhead with an acceptable
factor of safety for long-term shoreline stability. The berm would be the same type as described
earlier in this section and in the descriptions of alternatives for the Northwest Corner Area. As
described previously in this section, an alternative shoreline bulkhead alignment may be
effective in reducing the size of the berm required offshore of former Building 15.

Inside the silt curtain alignment, a protective cap would be installed in conjunction with the
berm where PRGs for PCBs and/or copper are exceeded following dredging. As with the
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Northwest Corner Area alternatives, the cap would be designed to replace the existing aquatic
habitat and to withstand ongoing and intermittent natural forces. The protective cap would also
help support and ensure the long-term stability of the shoreline bulkhead.

Under Alternative SA-2, approximately 6,900 cubic yards of sediment would be dredged.
From AR’s contaminant distribution modeling results, this alternative would remove or contain
all of the PCBs and copper found above proposed PRGs within the Southern Area. This is equal
to less than 0.1 percent of the PCB mass, and approximately 45 percent of the copper mass,
above proposed PRGs within OU-2.

Alternative SA-2 would not result in removal of additional copper contamination beyond the
Southern Area boundaries, because that would require dredging beyond the water depth at which
silt curtains are known to be effective. Although the silt curtains could be moved to deeper
water, they would be less effective at containing material suspended during the dredging process,
and that may allow an unacceptable amount of material to escape from the dredge zone.

Alternative SA-2 could be combined with a limited cap for copper outside the Southern
Area boundaries by applying the type of cap and capping method proposed under Alternative
SA-1. This would raise the percentage of copper addressed by this remedial option to
approximately 75 percent of the OU-2 copper mass above the proposed PRG.

Following removal from the dredged area, dredged sediment and debris would be processed
at OU-1. Here, the sediments would be drained and dewatered as needed to a consistency
allowing for sediment to be either placed within OU-1 (if sediment contains less than 10 ppm
PCBs) or transported offsite by rail, truck or barge.

Alternative SA-2 could be completed in four to five months once the shoreline bulkhead is
in place. The temporary silt curtain would take approximately three weeks to install. Dredging
and capping could then be completed over a timeframe of approximately three to four months
(including berm placement). Without wick drains (or other consolidation devices) or without
moving the shoreline inland, consolidation of the berm in the river would require another
15 months off former Building 15 and approximately seven years south of the South Boat Slip
before the OU-1 remedial action could be completed. Alternatively, incorporating wick drains
(or other consolidation devices) into the berm construction could reduce this consolidation time
to one to three months off former Building 15 and to less than one year south of the South Boat
Slip (see Appendix B). If the shoreline would be moved inland approximately 30 ft, berm
consolidation would not be needed. A decision whether to retain the existing IRM bulkhead
located along the shoreline would be made as part of the remedial design efforts for OU-1 and
for OU-2.

5.4 ALTERNATIVE SA-3: DREDGE TO LIMIT OF BULKHEAD STABILITY

Consistent with Alternative SA-2, placement of the OU-1 shoreline bulkhead under this
alternative would be completed prior to dredging, and the bulkhead would extend into the marine
silt sediment. The shoreline bulkhead would likely be installed using steel sheet piles with
sealed joints and a deadman anchorage system placed within OU-1. The sheet pile interlocks
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(joints) would most likely be sealed following berm construction to reduce the initial short-term
load on the wall.

Under this alternative, lightweight fill would be utilized from elevation -4 ft to elevation +2
to +5 ft within 100 to 120 ft of the shoreline. The anchor system needed to support the shoreline
bulkhead would be installed during the backfilling operation.

Once the temporary silt curtain is secured in place in the river, timber piles would be cut,
obstructions would be removed, and dredging would be conducted. Dredging would be
completed based on existing data where sediment concentrations exceed PRGs, except that the
dredge depth would be limited by bulkhead stability near the shoreline. There are two options
under this alternative to address different vertical extents of dredging analogous to Alternative
NW-2 for the Northwest Corner Area. The options are:

e For Option A, dredge adjacent to shore to an elevation -9 ft at the shoreline bulkhead
and slope the dredge cut downward away from shore as practical based on the silt
curtain alignment and as needed to remove sediment exceeding PRGs; and

e For Option B, dredge adjacent to shore to elevation -14 ft at the shoreline bulkhead.
The dredge cut would need to be horizontal for approximately 20 to 30 ft away from
shore after which the dredge cut could slope downward away from shore as practical
based on the silt curtain alignment and as needed to remove sediment exceeding PRGs.
In addition, OU-1 may not be able to be filled to the +4 ft elevation prior to dredging in
order to be able to dredge to elevation -14 ft at the shoreline.

As with the Northwest Corner Area alternatives, the depth of dredging would be limited by
global stability, bulkhead design, fill depth, fill and sediment strength, and onshore operations in
order to protect the bulkhead and surrounding layers of soil from collapsing into the river. The
existing slope has a low factor of safety for sliding and for overall shoreline stability. Option A
is evaluated as a likely maximum practicable dredge cut depth at the shoreline with a shoreline
bulkhead extended into the marine silt based on the geotechnical constraints described in
Appendix B. Option B is considered an absolute maximum possible dredge cut at the shoreline
with a shoreline bulkhead extended into the marine silt assuming results from the geotechnical
analysis that would be completed during remedial design would be less restrictive than under
Option A.

The geotechnical analysis (Appendix B) indicates that the lowest feasible dredge elevation
at the shoreline bulkhead is elevation -14 ft with the OU-1 area close to shore backfilled to
elevation +4 ft with lightweight fill. The dredge cut would slope downward away from shore.
Additionally, a 20 to 30 ft wide bench cut at elevation -14 ft would be needed under Option B to
provide additional support. Dredging would be conducted within global stability limits where
sediment PRGs for PCBs and/or copper are exceeded. Dredge depth is limited, however, by the
alignment of the silt curtain 60 to 80 ft from shore. Approximately 19 percent of the elevated
copper mass would be dredged under Option A or Option B.

Following dredging and removal of the temporary silt curtain, a berm - protective would be
installed as needed as described earlier for Alternatives SA-1 and SA-2. Dredging quantities
under Alternative SA-3 are presented in Table 5.3.
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e Under Option A, approximately 8,300 cubic yards of sediment would be dredged; and
e Under Option B, approximately 8,800 cubic yards of sediment would be dredged.

A berm would be needed to support the OU-1 land mass, even if all contamination above
proposed PRGs is removed during the dredging process (except dredging residuals).

The berm and protective cap would be placed over approximately 1.8 acres in the river, out
to the silt curtain alignment in areas where dredging is completed. The berm would need to
extend approximately 20 to 40 ft further west beyond the silt curtain alignment into the offshore
area. Following completion of the dredging, berm placement, and capping, OU-1 could be
backfilled to its final elevation for redevelopment, and the shoreline bulkhead wall could be
sealed.

From AR’s contaminant distribution modeling results, this alternative is expected to remove
all of the PCBs and copper above the proposed PRGs within the Southern Area boundaries,
except for dredging residuals. This is equal to 19 percent of the site wide copper mass, and less
than 0.1 percent of the site wide PCB mass.

Alternative SA-3 does not remove or cap additional copper contamination beyond southern
area boundaries, because it is located beyond the -15 ft mudline elevation at which silt curtains
are known to be effective. It may be possible to move the silt curtains to deeper water to reach
the additional area of copper, but the curtains would be less effective as a containment measure
at that location, creating potentially unacceptable losses of any material suspended during
dredging. It also may be possible to combine SA-3 with the cap proposed under Alternative SA-
1 for areas beyond the effective limit of silt curtain technology, raising the percentage of copper
contained by this remedial option to approximately 70 percent of the OU-2 site wide total.

Alternative SA-3 could be completed in four to five months once the shoreline bulkhead is
in place. The temporary silt curtain should require less than a month to install. Dredging, berm
placement, and capping could be completed over a timeframe of approximately three to four
months. Consolidation of the berm in the river would require approximately another 15 months
before the OU-1 remedial action could be completed. Similar to Alternative SA-2, incorporating
wick drains (or other consolidation devices) into the berm construction may reduce this
consolidation time to one to three months off former Building 15 and from seven years to less
than one year south of the South Boat Slip. If the shoreline would be moved inland, berm
consolidation would not be needed offshore of former Building 15 or in the South Boat Slip. A
decision whether to retain the existing IRM bulkhead located along the shoreline would be made
as part of the remedial design efforts for OU-1 and for OU-2.

5.5 ALTERNATIVE SA-4: PENETRATE SHORELINE BULKHEAD INTO
BASAL SAND

Unlike Alternatives SA-2 and SA-3, the new shoreline bulkhead under Alternative SA-4
would be driven deeper through the marine silt and into the basal sand in order to provide more
wall strength and to increase global slope stability. The SA-4 dredge depth would be restricted
by geometry and the deepest water depth in which the silt curtain in the Southern Area is placed.
Based on the silt curtain alignment at a mudline elevation of -15 ft and a steep stable dredge
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slope in the marine silt, the deepest dredge depth at the face of the shoreline bulkhead would be
below the elevation of the deepest sediment exceeding 1 ppm PCBs and/or 982 ppm copper.

The shoreline bulkhead under Alternative SA-4 could consist of heavy sheetpile walls. The
shoreline bulkhead would be approximately 80 ft in depth based on a global stability analysis.
Following installation of the shoreline bulkhead, the OU-1 excavation area adjacent to the river
would then be backfilled with clean lightweight fill within 100 to 120 ft of the shoreline to an
elevation of approximately +4 ft to avoid flooding at high tide.

Dredging would be done inside the same type of temporary silt curtain included as part of
Alternatives SA-2 and SA-3. Following installation of the temporary silt curtain, timber piles
and debris would be cut as needed. Contaminated sediment inside the silt curtain exceeding
1 ppm PCBs and/or 982 ppm copper would then be dredged to a depth that meets the following
criteria:

e Because PCBs above the 1 ppm PRG were found 8 feet below the mudline in the South
Boat Slip, AR’s contaminant distribution modeling suggests that additional PCBs may
be found at similar depths in the former navigation channel that leads into the South
Boat Slip. If further sampling confirms the presence of such contamination, this
alternative SA-4 would extend as deep as elevation -20 ft along the shoreline to reach
sediment with PCBs greater than 1 ppm and/or copper greater than the proposed PRG
of 982 ppm in this former navigation channel; and

e The western dredge bottom cut-line could be sloped away from shore, but the cut line
elevation would need to be limited near the silt curtain to ensure the temporary silt
curtain is not undermined.

Up to approximately 16,000 cubic yards of sediment may be removed under Alternative
SA-4. Based on AR’s contaminant distribution model results, this alternative is likely to remove
approximately the same mass of PCBs and only 10 percent additional copper above the proposed
PRGs as Alternative SA-3, at substantial additional cost.

Following dredging, a berm and protective cap would be placed in the river as needed to
support the shoreline bulkhead. The extent of backfill needed for berm construction would be
determined during remedial design in conjunction with the design for the OU-1 remedy.
Following a consolidation period, the OU-1 remedy would be completed by installing the
onshore cap and containment system included in the OU-1 ROD, and creating a final onshore
elevation of +4 to +9 ft within 100 to 120 ft of the shoreline within OU-1.

Alternative SA-4 would most likely be able to be completed in five to six months once the
shoreline bulkhead is in place. The temporary silt curtain would take less than a month to place
prior to removing debris and dredging. Removing debris and obstructions, dredging, and
placement of the berm and cap would take approximately four to five months.
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TABLES5.1

REMEDIAL ACTION ALTERNATIVES FOR
THE SOUTHERN AREA (SA)

HARBOR AT HASTINGS OU-2

Alternative

General Description

SA-1: Place a Protective Cap

Place a protective cap (and berm as needed) without prior
dredging. The cap would be placed where PRGs are exceeded.

SA-2: Dredge 2 ft and Place Protective
Cap

Dredge up to 2 ft (or more if needed at spots for shoreline
stability), where sediment PRGs are exceeded inside a temporary
silt curtain located approximately 60 to 80 ft offshore. Place berm
material as needed for shoreline stability. Place a protective cap
integrated with the berm where PRGs would not be achieved with
dredging.

SA-3: Dredge to Limit of Bulkhead
Stability (two options)

Dredge sediment exceeding PRGs inside a temporary silt curtain,
located approximately 60 to 80 ft offshore, to a maximum dredge
depth at the shoreline of elevation -9 ft (Option A) or -14 ft
(Option B). Dredge depths would be based on the shoreline
bulkhead not penetrating into the basal sand. Place berm material
as needed for shoreline stability. Place protective cap integrated
with the berm where PRGs would not be achieved with dredging.

SA-4: Penetrate Shoreline Bulkhead into
Basal Sand

Dredge sediment exceeding PRGs inside a temporary silt curtain,
located approximately 60 to 80 ft offshore, to a maximum dredge
depth at the shoreline needed to meet PRGs. Maximum dredge
depth would not be structurally restricted due to the shoreline
bulkhead penetrating into the basal sand. Place berm as needed
for shoreline stability and protective cap integrated with the berm
where PRGs would not be achieved with dredging.

Note: (1) Sediment PRGs are 1 ppm for PCBs and 982 ppm proposed for copper.
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TABLE 5.2

CHARACTERIZATION OF BULKHEAD AND CONTAINMENT
STRUCTURES FOR THE SOUTHERN AREA ALTERNATIVES

HARBOR AT HASTINGS OU-2

SA-1 SA-2 SA-3 (2 Options) SA-4
Shoreline Bulkhead
Length (ft) 1,100 1,100 1,100 1,100
Maximum depth (elevation in ft) -47 -47 -47 -75
Penetrate into basal sand? No No No Yes
Final OU-1 ground elevation at +4 +4 +4 +4
shoreline(ft)
Interim OU-1 ground elevation at +4 +4 +4 +4
shoreline while dredging (ft)
Temporary Silt Curtain
Curtain length (ft) 0 2,000 2,000 2,000
Maximum distance from shoreline NA 70 70 70
(ft)
Approximate installation time 0 0.7 0.7 0.7
(months)

Note: Elevations are based on the NAVD88 datum (mean tidal elevation is +0.1 ft).
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TABLE 5.3

DREDGING AND CAPPING QUANTITIES AND DURATIONS
FOR THE SOUTHERN AREA ALTERNATIVES

HARBOR AT HASTINGS OU-2

SA-3 SA-3
SA-1 SA-2 Option A Option B SA-4
Dredging

Volume (cubic yards) 0 6,900 8,300 8,800 16,000

Lowest cut elevation at NA -9 -9 -14 -23
shoreline (ft)

Percent PCB mass NA Lessthan 0.1 | Lessthan 0.1 | Lessthan 0.1 0.1
dredged @

Approximate dredging | 2 to 3® 3to0 4 4105 4105 5t0 6
and debris removal
duration (months)

Berm - Protective Cap

Avrea (acres) 1.8 1.8 1.8 1.8 1.8

Approximate 1 1 1 1 1
installation time
(months)

Notes:
(1) Percentages of mass are based on 100 percent being the mass within all sediment within OU-2.
(2) Time to cut existing timber piles and remove surface debris in cap area.
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SECTION 6

EVALUATION OF REMEDIAL ACTION ALTERNATIVES
FOR THE SOUTHERN AREA

Remedial action alternatives for the Southern Area of OU-2 presented in Section 5 are
evaluated in this section based on the same NYSDEC evaluation criteria used in Section 4 to
evaluate remedial action alternatives for the Northwest Corner Area. Each of the remedial action
alternatives for the Southern Area includes capping, and three of the four alternatives for the
Southern Area also include dredging.

The Southern Area is the portion of OU-2 south of the North Boat Slip along the shoreline
and south of the Northwest Corner Area away from shore (see Figure 1.2). The Southern Area
extends south along Building 15 to the property boundary at the north end of the Tappan
Terminal site. To the west, the Southern Area extends to a practicable average water depth for
use of a silt curtain (a top of sediment (mudline) elevation of -15 ft).

Contamination in the Southern Area differs substantially from the Northwest Corner Area,
as sediment in the Southern Area contains lower concentrations and a much smaller mass of
PCBs. Less than 1 percent of the total PCB mass within OU-2 sediment is in the Southern Area,
and the area-weighted average PCB concentration at any sediment depth in the Southern Area is
below 1 ppm based on AR’s contaminant distribution modeling results (see Table 1.1).

The evaluation of remedial action alternatives for the Southern Area is presented in
Table 6.1 where the NYSDEC evaluation criteria are assessed separately for each individual
alternative. The evaluation of remedial action alternatives for the Southern Area is summarized
below.

6.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(A THRESHOLD CRITERIA)

All of the proposed remedial alternatives would protect human health, aquatic life, and other
biota from exposure to OU-2 sediment exceeding proposed PRGs for PCBs and metals in the
Southern Area. Eliminating contact with sediment exceeding PRGs is the primary factor for
determining whether an alternative can meet the protection of human health and the environment
threshold criteria as well as meet the OU-2 remedial action objectives.

6.1.1 Evaluation of Overall Protection of Human Health and the Environment
Common to All Southern Area Alternatives

All four of the remedial action alternatives for the Southern Area would protect human
health and the environment in the long term, in the same manner as for the Northwest Corner
Area alternatives described in Section 4.1.1. All four of the remedial action alternatives for the
Southern Area would include a cap that would protect fish and other biota from direct contact
with Southern Area sediment that exceeds PRGs. This would eliminate the potential impact of
direct exposure of humans and/or aquatic life to contaminated sediments, and indirect exposure
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of aquatic life to any contaminants from the Southern Area that might otherwise be consumed in
the food chain.

Capping can effectively protect human health and the environment in the Southern Area
over the long term for the reasons described in Section 2.2 and summarized in Section 4.1.1. A
protective cap has been employed successfully at many other sediment sites, because it can
provide long-term chemical isolation, erosion control, and habitat replacement. A protective cap
could be monitored and maintained over the long term, and institutional controls can be
implemented, such as an environmental easement, to assure the cap remains protective.

PCB concentrations in the Southern Area sediment are significantly lower than PCB
concentrations in Northwest Corner Area sediment2, but it may not be possible to remove these
concentrations of PCBs through dredging alone. Most other PCB dredging projects have failed
to meet a 1 ppm remedial action goal through dredging as discussed in Section 2.2. It may be
difficult to meet a 1 ppm PRG in the Southern Area through dredging because a portion of the
contaminated sediment is interspersed with fill material and large debris that must be removed
with a mechanical dredge technology designed to capture larger objects, not the fine-grained
sediments that the contaminants are found in. The berm is steeply sloped in places, and
underwater slope failure and slumping is likely resuspend additional fine grained sediments in
the river. Column settling tests of sediment from the Northwest Corner Area show that the fine-
grained contaminated sediment present at OU-2 settles slowly following dredging. As a result,
dredging to or below the known depth of contamination may not succeed in removing all
contamination above the PRGs, and an isolation layer portion of a protective cap may be needed
to contain those residuals and meet PRGs at the mudline.

The metal levels found in the Southern Area sediment are relatively close to the proposed
PRGs, and they are generally found below cleaner sediments (see Figure A.2 for example).
Sediments buried below the top few inches are not bioavailable to benthic organisms or aquatic
life.

Dredging and/or capping would disrupt the river bottom and the associated benthic
community. However, by placing a top layer of a protective cap as presented in Section 2.2,
benthic organisms are expected to recolonize the habitat surface layer of the cap (see Section 2.2)
within 2 to 4 months during the biologically productive time of the year (i.e., April through
November at this site) (Dernie, 2003). As most of the aquatic biota live within the top 3 to
6 inches of sediment, the lower erosion protection layer of the cap would prevent the biota from
contacting contaminated sediment. Since OU-2 is known to accumulate sediment, the gradual
natural deposition of native materials will also support restoration of local aquatic habitat
following construction.

5 Locations with sediment in the Southern Area exceeding 1 ppm PCBs are intermittent, as shown in Figure 1.3.
Sediment in the Southern Area exceeding the proposed 982 ppm PRG for copper is limited to a small portion of the Southern
Avrea adjacent to Building 15 and two very small, isolated spots south of the South Boat Slip (see Figure 1.4).
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6.1.2 Comparative Evaluation of Overall Protection of Human Health and the
Environment Among Southern Area Alternatives

Dredging would result in resuspension of sediment which would adversely impact river
water quality in the short term, primarily within the area contained by the temporary silt curtain
but also outside the silt curtain. Short-term impacts from resuspended sediment would be less
adverse under Alternatives SA-1 and SA-2 than under the other Southern Area alternatives based
on a lower mass of PCBs being resuspended (see Table 6.2). The mass of contaminants
resuspended due to dredging would be much less in the Southern Area than in the Northwest
Corner Area, because the concentrations and masses of PCBs and metals are much lower in the
Southern Area. Based on the lower masses of PCBs in Southern Area sediment compared to the
Northwest Corner Area, masses of PCBs that could be resuspended due to dredging in the
Southern Area are less than 1 percent of the PCB mass that would likely become resuspended
from any of the Northwest Corner Area Alternatives. On the other hand, the fraction of
resuspended sediment escaping the contained area would likely be greater in the Southern Area
than in the Northwest Corner Area, since silt curtains would be used (see Section 2.1.3.1).
Sediment resuspended due to dredging would not settle back into the sediment within a single
tidal period based on column settling tests conducted on OU-2 sediment. In addition, water from
an existing public stormwater outlet discharge off the northern portion of former Building 15;
water released from this outlet during storm events would also tend to keep dredged sediment in
suspension.

Dense obstructions off former Building 15 and shell beds throughout the Southern Area
would result in more sediment becoming resuspended than if the obstructions and shells did not
exist within the Southern Area sediment. Resuspension of PCBs and metals under Alternative
SA-1 would be limited, because dredging is not part of that alternative. One goal while
removing debris and obstructions and while dredging would be to control sediment releases as
practicable to meet a far-field point of water quality compliance guideline to be established by
NYSDEC. The water quality point of compliance during dredging at other New York State PCB
dredging sites has been a PCB water concentration of 2 micrograms per liter at a location one
mile from dredging operations.

No NAPL was detected in the Southern Area of OU-2, or in the portions of OU-2 that are
adjacent to it. As a result, if there is any reason to install the deep shoreline bulkhead described
in SA-4, it should be possible to penetrate into the basal sand within the Southern Area, without
contaminating the basal sand groundwater.

6.2 COMPLIANCE WITH STANDARDS, CRITERIA, AND GUIDELINES (A
THRESHOLD CRITERIA)

Water quality standards, performance requirements, Village Code requirements, and other
SCGs discussed in Section 4.2 for the Northwest Corner Area also apply to the Southern Area.
These various SCGs would be met while remediating sediment in the Southern Area. State far-
field water quality guidelines for PCBs while removing debris and obstructions and while
dredging would be met to the extent practicable.
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6.2.1 Evaluation of Compliance with Standards, Criteria and Guidelines Common
to All Southern Area Alternatives

Short-term releases of impacted water outside the temporary silt curtain during dredging
operations would be unavoidable in the Southern Area. The likelihood of any short-term, far-
field water quality exceedances is less from the Southern Area than from the Northwest Corner
Area for various reasons, including much lower sediment PCB concentrations in the Southern
Area, even though a silt curtain is less effective at containing resuspended sediment than a
temporary rigid containment barrier.

Over the long-term, each of these alternatives would meet the standards, criteria and
guidelines to the extent practicable.

Effects of contaminated sediment residuals remaining following dredging and the need to
stabilize the bulkhead along the Southern Area shoreline both result in the proposal for a berm
and protective cap as part of all four Southern Area remedial action alternatives. The vertical
extent of a berm needed to stabilize the shoreline would be determined during remedial design in
conjunction with the remedial design ongoing for OU-1. Placement of a berm and protective cap
would mean dredge and fill requirements would need to be met based on Article 15 of the New
York State Environmental Conservation Law (Use and Protection of Waters), Section 404 of the
Federal Clean Water Act, and Section 10 of the Federal Rivers and Harbor Act. Based on these
requirements, filling of nearshore aquatic locations would need to be shown to be reasonable and
necessary to be approved under Part 661 of Title 6 of the New York Code of Rules and
Regulations, particularly where water depths at low tide are less than 6 ft. Any movement of the
Southern Area shoreline would also need to be approved by NYSDEC and by USACE.

None of the sediments in the Southern Area are believed to be regulated as hazardous under
RCRA. TSCA requirements would not be applicable to sediment dredged from the Southern
Area because none of the Southern Area sediment contains over 50 ppm PCBs. Little of this
sediment exceeds 10 ppm PCBs, so most of this sediment may also be able to be contained (and
reused) at OU-1 without being transported offsite or, alternatively, managed offsite as fill
material consistent with how sediment from NY-NJ Harbor is being managed. Subsurface soil
can be retained at the site if its PCB concentration is 10 ppm or less based on NYSDEC’s
Technical and Administrative Guidance Memorandum 4046 (NYSDEC, 1994 and updated in
2001). In fact, fill will be needed at OU-1 to raise the existing ground surface elevation in
accordance with the federal consent decree. Site investigation results also show metal
concentrations measured in OU-2 sediment containing varying concentrations of metals do not
result in porewater concentrations above NYS saltwater quality standards, so impacts of metals
from OU-2 sediment that would be contained within OU-1 should also not be a concern.

NYSDEC, as part of its solid waste management regulations under Part 360 in Title 6 of the
New York Code of Rules and Regulations, allows for specific beneficial use determinations for
material (in this case, sediment) that would otherwise be taken offsite. Such a beneficial use
determination could be obtained under the procedures in Section 1.15 of Part 360. Beneficial use
of dredged material as fill on land has been granted by NYSDEC at other locations.
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6.2.2 Comparative Evaluation of Compliance with Standards, Criteria and
Guidelines Among Southern Area Alternatives

For Alternative SA-1, placing a protective cap without prior dredging would reduce water
depth. To obtain the regulatory approval needed for this alternative, AR would need to show that
the alternative is reasonable, necessary, and would not result in any significant net loss of water
depth in the Southern Area. The cap material is expected to consolidate and settle after
placement. If any offsetting increase in water depth is needed, it would be in the area close to
the shoreline where the water is relatively shallow, and this may be achieved by selecting
remedies for other portions of OU-2 that increase water depth in an area of equal or greater size.
Where needed to provide stable sediment slope, some sediment could be removed before
capping, resulting in an alternative that resembles a combination of SA-1 and SA-2.

The Southern Area alternatives that include dredging would be easier to design to meet
dredge and fill requirements. Short-term, far-field water quality guidelines would more likely be
met under Alternative SA-2 than under Alternatives SA-3 and SA-4, which would include a
larger amount of dredging. Other SCGs, such as sediment management and Village Code
requirements, could be met under each of the Southern Area alternatives.

6.3 SHORT-TERM EFFECTIVENESS (A BALANCING CRITERIA)

6.3.1 Evaluation of Short-Term Effectiveness Common to All Southern Area
Alternatives

As presented for the Northwest Corner Area, short-term impacts include effects on water
quality during dredging operations, short-term effects of remediation activities on local residents
and businesses outside OU-1 and OU-2, and worker risks. Short-term effects on water quality
outside the area contained by the temporary silt curtain cannot be fully predicted at this time.
Some sediment resuspended due to removing debris and obstructions and dredging would
migrate around the temporary silt curtain within the river beyond the Southern Area. These
short-term effects on water quality would be monitored and controlled to the extent practicable
based on the extent of PCBs resuspended and based on the effects measured in the river away
from dredging operations. A lower quantity and a lower percentage of PCBs would be
resuspended in the Southern Area than at the Northwest Corner Area, due to less debris and
shallower dredging. However, as described in Section 2.1, a temporary silt curtain is not as
effective as a temporary rigid containment barrier. .

Short-term effects of noise and other short-term impacts of construction on local residents
and businesses outside OU-1 would be controlled in accordance to the Village Code
requirements summarized in Section 4.3.

Worker risks would be controlled through health and safety planning and safe work
practices. AR’s safety management program would be strictly followed. Differences in the risk
of injury, and measures needed to avoid injury, are shown in Table 6.3 and Section 6.3.2 below.
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6.3.2 Comparative Evaluation of Short-Term Effectiveness Among Southern Area
Alternatives

Alternatives that include less area to be dredged would result in less short-term disruption of
the existing river habitat both in area of the river affected and in duration of the impact.
Alternative SA-2 would, in addition to less short-term river habitat disruption, result in less
sediment being resuspended into the river water column, less adverse and shorter adverse
impacts on river water quality outside the temporary silt curtain, less adverse effects of noise and
other construction-related effects on the Village, and less worker risk than would Alternatives
SA-3 and SA-4.

Table 6.2 presents a quantitative comparison of the adverse, short-term release of PCBs
anticipated to become resuspended as a result of removing debris and obstructions and dredging
associated with each of the Southern Area alternatives. As shown in Table 6.2, and discussed in
Section 6.1, resuspension of contaminated sediment into the water column and residual sediment
concentrations after dredging (and prior to capping) would be less than the PCB PRG of 1 ppm
indicating a cap may not be needed in the Southern Area for the purpose of isolating sediment
from aquatic life.

Cutting timber piles, removing obstructions, and dredging would extend over approximately
1 to 3 months under Alternative SA-2 and SA-3 and 2 to 3 months under Alternative SA-4 (see
Section 5 and Table 6.2). Berm and cap placement would require approximately 1 month
following dredging for any of the Southern Area alternatives. Along with 2 to 3 weeks to place
the temporary silt curtain, the total remediation time for the Southern Area alternatives is
estimated to range from 3 months under Alternative SA-1 to 6 to 9 months under Alternative
SA-4.

The time needed to consolidate the marine silt under Alternatives SA-2, SA-3, or SA-4
would be evaluated during remedial design. Options that affect consolidation time include the
shoreline aspects of the OU-1 design currently being developed. For example, wick drains (or
other consolidation devices) may be needed as part of Alternatives SA-2, SA-3, and SA-4 if the
existing shoreline is not moved inland approximately 30 ft as described in Section 4.3.2.
Appendix B provides a discussion of various ways to control the time needed to consolidate the
marine silt.

Under Alternative SA-1, approximately 75 rail cars or 380 fully-loaded trucks would enter
OU-1 with soil for the berm and cap. Under Alternative SA-2, up to approximately 70 rail cars
or 350 fully-loaded trucks would leave OU-1 full of dredged sediment if the sediment needs to
be hauled offsite. Under Alternatives SA-3, up to approximately 85 to 90 rails cars or 430 to 450
fully-loaded trucks would leave OU-1 with dredged sediment if the sediment needs to be hauled
offsite. Under Alternative SA-4, approximately 160 rail cars or 800 fully-loaded trucks would
leave OU-1 with dredged sediment if the sediment needs to be hauled offsite. In addition, soil
for the berm and cap would need to be brought onsite by rail, by truck, or by barge. Similar
estimates for transportation by barge could be completed during remedial design, as part of
identifying the most appropriate form of transportation, or mix of transportation options, for the
selected remedy.
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The short term impact of the remedy includes any injuries that workers may suffer while
implementing the remedy. Appendix F describes the methodology used to evaluate the risk of
injuries to workers on site, and to workers that transport materials on and off site. Based on the
rate of injury reported for similar projects and types of work (not necessarily related to site
remediation work), the estimated risk of an on-site worker fatality are 1 in 624 for Alternative
SA-1, to 1 in 60 for Alternative SA-2, 1 in 50 to 1 in 53 for Alternative SA-3, and 1 in 33 for
Alternative SA-4 (see Table 6.3). For Alternative SA-4, this means that if the remedy was
performed 33 times, it is likely there would be one fatal accident on site. Put another way, there
is a 3 percent risk of at least one fatal on-site accident if SA-4 is chosen as a remedy. Less
dredging would also result in less risk to construction workers as summarized in Table 6.3.
Occupational risks of implementing Alternative SA-1, for example, are approximately one tenth
the occupational risks of implementing Alternative SA-2. Risks of at least one fatal injury on
site under Alternatives SA-2, SA-3, and SA-4 would range from approximately 1.7 percent for
Alternative SA-2 to 2 percent for Alternative SA-3. Most of this risk is associated with a high
rate of reported injuries at barge dredging projects, where most fatal injuries are suffered by
persons working on the barge (see App. F-6).

AR will only undertake remedial action where it can develop a way to perform the work
safely, without significant injury or fatalities. The combined risks of on-site and off-site worker
injury for Alternatives SA-2 through SA-4 are high in comparison to the risks that the work is
designed to prevent (primarily exposure to low level PCBs where the area-weighted average
already meets the 1 ppm PRG), indicating that the impact of worker injuries during dredging
may exceed the potential long term benefits of dredging. Alternative SA-1 involves significantly
lower worker risks.

AR would seek to control all worker injury risks through health and safety planning and safe
work practice. AR’s safety management program would be strictly followed. However, the
combined risk of injury from remediation work at all areas of OU-2 should be considered when
selecting alternatives, and the risk of a fatal injury rises with the size of the area to be dredged, as
well as the depth of dredging. The cumulative short term impact of all dredging alternatives
must be considered and weighed against the benefits that dredging might achieve. Worker risks
will be evaluated in more detail during remedial design, and remedial alternatives may need to be
modified to ensure that the work can be performed safely.

6.4 LONG-TERM EFFECTIVENESS AND PERMANENCE (A BALANCING
CRITERIA)

6.4.1 Evaluation of Long-Term Effectiveness and Permanence Common to All
Southern Area Alternatives

Conditions within the Southern Area are as suitable for capping. Capping within the
Hudson River would be effective over the long term and also permanent as described in
Section 2.2 and in Section 4.4.1. In addition, USEPA indicates in their 2005 guidance about
contaminated sediment (USEPA, 2005b) that sediment caps can meet the long-term effectiveness
and permanence criteria. Effective measures to maintain cap protectiveness are available as
presented in Sections 2.2 and 4.4.1 as well. The various site conditions that allow capping to be
effective at the Southern Area and at the Northwest Corner Area are described in Section 4.4.1.
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The berm needed to help stabilize the shoreline would provide erosion protection that would
otherwise be provided by a portion of the protective cap.

Dredging by itself may not be effective for reasons presented in Section 4.4.1. Residual
contaminated sediment would remain in the river following dredging. However, because
sediment PCB concentrations are much lower in the Southern Area than in the Northwest Corner
Area, residual sediment in the Southern Area following dredging may not contain PCB
concentrations over 1 ppm. If residual PCB concentrations are less than 1 ppm, then an isolation
layer would not be needed to contain those residuals. However, it is likely that some form of fill
material would still be placed in the dredged area to support the OU-1 plant site shoreline, as
described in Section 2.1.4.2 and in Appendix B.

Institutional controls would be needed to protect a cap under all alternatives. AR’s affiliate
owns a portion of the submerged land here, and would provide the State of New York with an
environmental easement (see Section 2.2.8). Minor damage to the cap caused by occasional
violations of the restrictions (for example, by boats that drop anchor in an unauthorized location)
is not likely to result in any significant damage to the environment, as the proposed cap is thick,
and the level of contamination below the cap is close to the PRGs, so that minor breaches would
not release any significant volume of contaminated sediment into the river environment.
Substantial breaches (for example, removal of the entire cap) would require regulatory approval,
and the approval process would be used to enforce the institutional controls, and prohibit
activities that might release contaminated sediment below the cap.

6.4.2 Comparative Evaluation of Long-Term Effectiveness and Permanence Among
Southern Area Alternatives

Without including effects of sediment resuspension during dredging, AR’s contaminant
distribution modeling results provide estimates of the extent of PCB mass removable from the
river as part of each remedial action alternative. Because so little PCB mass is found in the
southern area, the mass removed under alternatives SA-2, SA-3 and SA-4 is almost identical,
varying by only approximately 10 pounds of PCBs (or less than 0.1 percent of the total PCB
mass) in each alternative (see Table 5.5). Removal of copper exceeding the proposed PRG
would range from 10 to 29 percent under Alternatives SA-2, SA-3, and SA-4 (see Table 5.5). A
berm-cap would likely still be needed as part of any of the Southern Area alternatives to meet
remedial action objectives, because dredge residual sediment may exceed PRGs, and because the
substantial amounts of fill material removed under SA-4 would need to be replaced with fill
material to form the berm needed to support the OU-1 shoreline.

Percentages of OU-2 PCB mass removable from the Southern Area under any of the
remedial action alternatives are very low compared to the Northwest Corner Area. PCB removal
percentages for the SA Alternatives range from 0 to 0.1 percent, compared to 62 percent removal
associated with Alternative NW-1 (see Table 5.5). Given these low percentages, the PCB mass
removed per cubic yard of dredged sediment is negligible, compared to 3.2 pounds per cubic
yard under Alternative NW-1.

The extent of berm and cap that is estimated to be needed in the river along the Southern
Area is presented in Table 6.4 based on the shoreline OU-1 grade being set at + 4 ft and sloping
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up to +9ft at 100to 120 ft inland. The extent of berm and cap presented in Table 6.4
incorporates measures to reduce berm volume in the river, such as use of tieback anchors and
lightweight fill within 100 to 120 ft of the shoreline at OU-1 to the extent practicable. The berm
required to provide shoreline stability is similar for all four Southern Area alternatives. Various
measures to control berm height in the river are discussed in Appendix B and would be evaluated
further during remedial design as warranted. These measures include moving the shoreline
inland and extending the Southern Area bulkhead into the basal sand.

Sediment dredged from the river and residual solids generated from water treatment would
be permanently removed offsite to a permitted facility unless the sediment can be reused at OU-1
or reused offsite as fill material. Volumes of sediment to be dredged are presented in Table 5.2
and in Table 6.5. In addition, water removed from sediment to improve sediment handling
would be treated and returned to the river at OU-2.

6.5 REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH
TREATMENT (A BALANCING CRITERIA)

6.5.1 Evaluation of Reduction of Toxicity, Mobility, and Volume Through
Treatment Common to All Southern Area Alternatives

As for the Northwest Corner Area sediment, water drained and/or dewatered from sediment
would be treated onsite to meet state discharge requirements, prior to releasing the treated water
back to the river, or the water would be treated offsite.

6.5.2 Comparative Evaluation of Reduction of Toxicity, Mobility and Volume
Through Treatment Among Southern Area Alternatives

The extent that toxicity, mobility and volume would be reduced through treatment does not
differ significantly from one alternative to another. More water would be treated as part of
alternatives that include higher volumes of sediment to dredge, however the mass of PCBs and
metals that would be treated in water would be a small portion of an already low percentage of
OU-2 PCBs and metals that are present within Southern Area sediment.

6.6 IMPLEMENTABILITY (A BALANCING CRITERIA)
6.6.1 Evaluation of Implementability Common to All Southern Area Alternatives

Each of the remedial action steps outlined in Table 6.1 to implement the remedial action
alternatives for the Southern Area would by themselves be able to be effectively completed.
However, significant amount of shells within sediment would slow dredging operations, increase
the need for onshore support facilities, and also result in more sediment being resuspended into
the water column in the short term. As shown in Figure 3.1, large pieces of concrete and/or other
obstructions have been documented offshore of former Building 15 spanning approximately
700 ft of the Southern Area shoreline. This debris is characterized by wooden pilings, sections
of sheet piling, sub-surficial magnetic debris, tires, and other man-made obstructions. Field
observations also indicate shell beds are present in the Southern Area.

A temporary silt curtain as part of Alternatives SA-2, SA-3, and SA-4 would be
implementable; however keeping the silt curtain securely in place during storm events may be
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difficult. Silt curtains were recently successfully used at a site along the lower Hudson River at
Tarrytown, NY approximately 8 miles north of Hastings-on-Hudson. Small barges would need
to be used to be able to maneuver inside the dredging area between the silt curtain and the
shoreline. As indicated for the Northwest Corner Area alternatives, an initial assessment
indicates sufficient space is available at OU-1 to unload and process debris and sediment dredged
from OU-2. Debris and sediment could be stockpiled and processed at OU-1 away from the
shoreline.

An 18-inch diameter stormwater outlet to the river is in place in the Southern Area at a
location approximately 160 ft south of the North Boat Slip along former Building 15. Placement
of the shoreline bulkhead and dredging efforts in the Southern Area along former Building 15
will need to account for discharges that occasionally pass through this pipe to the river during
significant weather events. Handling of discharges from this outlet pipe during OU-2
remediation efforts is not believed to be a significant challenge or result in adverse impacts.

A berm-cap is implementable based on success observed placing caps at other sites and
based on shear strength available within site sediment. Berms and caps have been successfully
placed at other sites (see Section 2.2.7). The maximum allowable final slope for a berm-cap
would be determined during remedial design.

Institutional controls would be needed to protect the cap under all alternatives. AR’s
affiliate owns a portion of the submerged land here, and would provide the State of New York
with an environmental easement (see Section 2.2.8 and Section 6.4.2) that may include
requirements for cap maintenance, boat anchoring restrictions, and use of floating docks in areas
where they are needed.

6.6.2 Comparative Evaluation of Implementability Among Southern Area
Alternatives

Additional removal of debris and obstructions and dredging substantially beyond the
dredging included in Alternative SA-2 to place a berm and protective cap would slow the pace
for redeveloping OU-1 following remediation. The facts that Alternative SA-2 could be largely
completed independent of the OU-1 remedial action, and that Alternative SA-2 would involve
less dredging than Alternative SA-3 or SA-4, would likely result in OU-1 being able to be
redeveloped 2 to 3 years sooner under Alternative SA-2 than under Alternatives SA-3 and SA-4.
The additional 2 to 3 years needed to implement Alternatives SA-3 and SA-4 would be needed
so remediation activities for OU-2 could catch up and be coordinated with design and
implementation activities currently underway for OU-1.

OU-1 also cannot be fully redeveloped until the river berm and onshore soil are sufficiently
consolidated. A berm would be needed in the river to help stabilize the shoreline and to improve
the strength of the underlying soils. With time, the strength of the marine silt below the berm
would increase as consolidation occurs which would increase shoreline stability. In addition,
wick drains (or other consolidation devices) could be placed as part of Alternatives SA-2, SA-3
or SA-4 to speed up berm consolidation unless other measures are employed to accelerate
consolidation. For example, if parts of the shoreline could be moved inland 30 ft near former
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Building 15 or at another portion of the Southern Area, then consolidation devices would likely
not be needed in those areas (see Appendix B).

If the existing IRM bulkhead is to be retained along the existing shoreline south of the South
Boat Slip, consolidation devices would be needed in that area to reduce the time for
consolidation of river sediment. Consolidation devices could be placed following placement of
the berm but prior to placing the habitat surface layer of the protective cap. In that manner,
consolidation devices would be covered by the cap and would not affect use of the river once the
drains no longer serve any purpose.

Administratively, each of the four Southern Area alternatives is implementable as long as
the vertical extent of a berm-cap in the river can be sufficiently controlled. Measures to control
the vertical extent of a berm-cap would be evaluated during remedial design. Moving the
shoreline inland 30 ft along former Building 15 is one way to control the vertical extent of a
berm-cap (see Appendix B). Moving the Southern Area shoreline inland 30 ft would also result
in a transfer of approximately a half acre from OU-1 to OU-2.

6.7 COSTS (A BALANCING CRITERIA)

A cost estimate has been prepared for each remedial action alternative for the Southern Area
consistent with the cost estimates presented in Section 4 for the Northwest Corner Area and in
accordance with USEPA guidance (USEPA, 2000a). The cost evaluation assesses estimated
capital, annual operation and maintenance (O&M), periodic costs, and total net present value.

In addition to development of an estimated cost, alternatives are evaluated on the basis of
cost-effectiveness under the comparative evaluation of alternatives. Part 375 (Subpart 1.10( c)
(6) within Title 6 of the New York Code of Rules and Regulations, CERCLA Section 121, and
the National Contingency Plan require that the selected remedy must be cost-effective. EPA
defines a remedy as cost effective if its “costs are proportional to its overall effectiveness.”
40 CFR 300.430(f)(2)(ii)(D). Overall effectiveness of a remedial alternative is determined by
evaluating the following three of the five balancing criteria: long-term effectiveness and
permanence; reduction in toxicity, mobility, and volume through treatment; and short-term
effectiveness. Overall effectiveness is then compared to cost to determine whether the remedy is
cost effective. In cases where several remedies offer the same degree of protection to human
health and the environment, cost effectiveness principles would require the decision-maker to
choose the least expensive of the remedial options.

Estimated
Capital Cost Estimated Annual Estimated Net Present
Alternative $) O&M Cost ($) Worth ($)
SA-1 $4.0 Million $100,000 $5.1 Million
SA-2 $17.9 Million $100,000 $19.0 Million
SA-3, Option A $19.7 Million $100,000 $20.8 Million

PARSONS
P:\441532 (Hastings OU2)\WP\OU2 Supp FS to DEC\OU2_SuppFS_042106Rev0.doc
April 26, 2006
6-11



SA-3, Option B $20.2 Million $100,000 $21.3 Million

SA-4 $33.8 Million $100,000 $34.9 Million

The above table shows capital costs that are comprised of variable (also called non-fixed)
costs and fixed costs. Variable costs are costs that vary from one alternative to another, such as
costs for providing temporary containment, dredging, material management, and capping. Fixed
costs are costs that do not vary from one alternative to another, such as costs for permitting and
construction setup. Fixed costs have been apportioned equally amongst the areas of OU-2 since
the sequence of construction among the OU-2 areas has not yet been established. Appendix E
provides specific basis and compilations for the costs estimates for each remedial action
alternative.

AR’s contaminant distribution modeling results provide estimates of the PCB mass
removable from the river as part of each remedial alternative. Because so little PCB mass is
found in the Southern Area, the amount of mass removed under alternatives SA-2, SA-3 and SA-
4 is almost identical, varying by only approximately 10 pounds in each alternative, and the cost
of removal is extraordinarily high, ranging from $1.7 million to $2.3 million for each pound of
PCBs removed from the Southern Area in SA-2 to SA-46. When compared to the $1,400 per
pound cost of removing PCBs in the Northwest Corner (Alternative NW-1), none of the
Southern Area dredging alternatives are a cost effective remedy for PCBs.

The dredging remedies also remove copper and other metals above the PRGs proposed in this
SFS. As discussed in Section 6.1, the metals levels found in Southern Area sediments are
relatively close to the PRGs, and they are generally found below cleaner sediments, where they
are not bioavailable to benthic organisms or aquatic life. Alternatives SA-1 and SA-2 would cap
this material, while Alternatives SA-3 and SA-4 would remove it. There is no significant
difference in the degree of environmental protection achieved in these options, as all would
prevent exposure to elevated metals. On the other hand, the cost of alternatives SA-2 through
SA-4 is substantially higher than the cost of SA-1. Based on these site conditions and options,
containment under alternative SA-1 is the only cost-effective option for the Southern Area. .

6.8 EVALUATION SUMMARY FOR THE SOUTHERN AREA

Each of the four remedial action alternatives for the Southern Area is protective of human
health and the environment and in compliance with standards, criteria, and guidelines over the
long term, with the possible exception of Alternative SA-1 near the shoreline where, without
dredging, there could be loss of river habitat. Capping would meets the OU-2 remedial action

6 There are several factors which contribute to the significant difference in cost between the containment option in Alternative
SA-1 and the other alternatives. The primary factors leading to the cost differences of these alternatives are the temporary
silt curtain containment barrier associated with each of the removal alternatives (SA-2, SA-3, and SA-4), dredging,
transportation and disposal costs associated with dredging, and costs associated with the sealed shoreline bulkhead. The
sealed shoreline bulkhead associated with SA-4 adds significant cost, due to the necessity of that wall to penetrate the basal
sands

7 This Supplemental FS Report does not include an alternative that targets the removal of copper or other metals above the

proposed PRGs, while leaving PCBs in place beneath a cap. Cost estimates for a more targeted copper dredging remedy
could be developed to evaluate this option.
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objectives presented in Section 1.4 and be protective on the basis of the protective cap
assessment presented in Section 2.2 and the evaluation of capping presented in Section 4 and in
this section. Dredging could also be provided as a practicable measure to provide some small
amount of contaminant removal and provide depth in shallow water area nearshore for a berm
needed to support the shoreline bulkhead as well as for a protective cap.

Dredging along the Southern Area, however, has its drawbacks as it does for the Northwest
Corner Area. The extent of debris and the silty, fine-grained nature of OU-2 sediment would
result in contaminated sediment becoming suspended in the water both while the debris is being
removed and while dredging. The temporary silt curtain would help control the spread of
resuspended sediment away from OU-2, but this temporary silt curtain would not be 100 percent
effective. Water quality would decline in the short term while removing debris and obstructions
and during dredge operations, because resuspended sediment would not be able to settle
completely before the next day of dredging is underway. Practicable attempts could be made to
meet far-field water quality guidelines away from OU-2, but meeting such guidelines may not be
possible. In addition, costs for any dredging in the Southern Area would be very high with low
quantities of contaminants removed.

Alternatives SA-1 and SA-2 would result in lower quantities of PCBs becoming suspended
from sediment into the river and, in turn, less of an adverse effect on water quality during
construction. Less dredging would also result in lower worker risk and less of an adverse effect
of construction noise and other aspects of construction on the Village than would Alternatives
SA-3 and SA-4. These benefits of Alternatives SA-1 and SA-2 are together more significant
than the additional small percentages of PCBs and copper that would be removed under
Alternatives SA-3 and SA-4 (see Table 6.5).

Remediation based on a sediment copper background concentration of 88.7 ppm would
result in much larger volumes and areas of sediment to address than would remediation based on
PCBs greater than 1 ppm and copper greater than 982 ppm. For example, dredging under
Alternative SA-3, Option B, would include approximately 25,000 cubic yards of sediment based
on PCBs and a copper concentration of 88.7 ppm compared to 8,800 cubic yards based on PCBs
and 982 ppm of copper. Site data collected and analyzed since 2003 shows no sediment toxicity
due to copper at concentrations less than 982 to 1,240 ppm (see Appendix C). A lack of metals
toxicity means no additional protection of human health and the environment would be provided
as a result of additional remediation based on a lower sediment copper concentration. At the
same time, additional adverse short term water quality impacts from resuspending additional
sediment, risks from additional worker efforts, and additional berm depth would be needed in the
river to stabilize the shoreline bulkhead. These water quality, worker risk and shoreline stability
factors would all make additional remediation much less effective resulting in higher costs for no
incremental benefit. The result instead would be additional adverse impacts. PCB mass that
could be removed per cubic yard of sediment dredged would be less than 0.002 pounds per cubic
yard for any of the Southern Area alternatives compared to approximately 3.3 pounds per cubic
yard under Alternative NW-1. Similarly, the dollars spent per pound of PCBs removed would be
approximately $1.7 million to $2.3 million per pound of PCBs removed in the Southern Area
compared to $1,400 for Alternative NW-1. Efficiency of PCB removal in dollars spent per
pound of PCBs would therefore be 1,200 to 1,600 times higher for Alternative NW-1 than for
any of the Southern Area alternatives.
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Under any of the Southern Area alternatives, remediation and redevelopment of OU-1 would
be able to continue relatively independent of efforts to remediate OU-2 except that surcharge
load would be restricted within 100 to 120ft of the bulkhead and sealing of
the bulkhead sheeting interlocks may not be recommended until the OU-2 remedy is completed.

Moving the shoreline inland would significantly reduce the volume of berm material needed
in the river to stabilize the shoreline bulkhead. As a result, the time needed to consolidate the
marine silt prior to fully redeveloping OU-1 would be reduced, and measures to expedite
sediment consolidation would not be needed in the river. The option of moving the Southern
Area shoreline inland could be further evaluated as part of the effort to design the selected
remedy.

If the existing IRM bulkhead is to be retained along the existing shoreline south of the South
Boat Slip, consolidation devices would be needed in that area to reduce the time for
consolidation of river sediment to less than 1 year. Consolidation devices could be placed
following placement of the berm but prior to placing the habitat surface layer of the protective
cap. In that manner, consolidation devices would be covered by the cap and would not affect use
of the river once the drains no longer serve any purpose.

Given all of these evaluation factors, Alternative SA-1 is recommended for the Southern
Area. Alternative SA-1 would be protective of human health and the environment and meet the
OU-2 remedial action objectives by providing a protective cap to eliminate exposure of fish,
other aquatic life, and humans to sediment exceeding PRGs. Dredging as evaluated under
Alternatives SA-2, SA-3 and SA-4 would not be cost effective, because it would not provide
significant additional benefits. The mass of PCBs in Southern Area sediment is less than one
percent of the mass of PCBs in all of the OU-2 sediment. The mass of elevated metals in the
Southern Area sediment is less than 30 percent of the elevated metals in all of the OU-2 sediment
and is only found in a small portion of the Southern Area. Alternative SA-1 would result in less
contaminated sediment becoming resuspended into the water in the short term, lower worker
risk, and fewer engineering and construction challenges in a challenging river work environment
that includes average water velocities of approximately 2 ft per second, a 4-ft tidal range twice
each 24 hours, and fine-grained sediment. These benefits of Alternative SA-1 together
overshadow the small additional percentages of OU-2 contaminant mass that would be removed
under any of the dredging alternatives.
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TABLE 6.1

REMEDIAL ACTION ALTERNATIVES FOR THE SOUTHERN AREA (SA)

HARBOR AT HASTI

NGS OU-2

Alternative SA-1
Place a Protective Cap

Alternative SA-2
Dredge Up to 2 ftand
Place Protective Cap

Alternative SA-3
Dredge to Limit of
Bulkhead Stability

Alternative SA-4
Penetrate Shoreline Bulkhead
into Basal Sands

Summary
description (and
possible
construction
sequence)

= Install OU-1 sealed shoreline
bulkhead (south of the North
Boat Slip) to support raising
the OU-1 ground surface in
accordance with the Federal
Consent Decree and create
an impermeable barrier along
the shoreline.

If needed, excavate OU-1
soil and backfill with
lightweight fill to reduce
upland load. Install anchor
system to support the
shoreline bulkhead during
backfilling operations.
Complete other elements of
the OU-1 remedial action
and redevelop OU-1
independent of the OU-2
remedial action.

Cut timber piles and remove
large debris as needed to
place a berm-cap.

Place integrated berm-cap in
the river as needed to
stabilize shoreline and as a
protective layer as needed.
Complete the OU-1 remedy
to the final ground elevation
based on the Federal Consent
Decree.

= Install OU-1 sealed shoreline
bulkhead (south of the North Boat
Slip).

= If needed, excavate OU-1 soil and
backfill with lightweight fill to
reduce upland load. Install anchor
system to support the shoreline
bulkhead during backfilling
operations.

= Complete as many of the other
elements of the OU-1 remedial
action as feasible prior to
redeveloping OU-1

= Install temporary silt curtain
parallel to the shoreline
approximately 60 to 80 ft offshore
where average water depth is 15 ft.

= Cut timber piles, remove large
debris, and dredge sediment inside
the temporary silt curtain where
sediment exceeds PRGs of 1 ppm
PCBs and/or 982 ppm copper.

= Dredge up to an average of 2 ft at a
maximum cut slope for shoreline
stability.

= Remove the temporary silt curtain.

= Place integrated berm-cap in the
river as needed to stabilize
shoreline and as a protective cap as
needed.

= Complete the OU-1 remedy to the
final ground elevation based on the
Federal Consent Decree.

= Drain-dewater dredged sediment on

= OU-2 and OU-1 remediation efforts
would need to be coordinated.
OU-2 remediation must follow
partial backfill of the OU-1 upland
area and must precede final OU-1
backfill.

= If needed, excavate OU-1 and
partially backfill with lightweight
fill to unload the upland area.
Install bulkhead wall anchorage as
upland is backfilled.

= A sequence for OU-2 is as follows
once the anchored shoreline
bulkhead is in place (south of the
North Boat Slip) and OU-1 is filled
to an interim elevation of +2 to
+5 ft. The bulkhead could be sealed
following dredging if needed to help
stabilize the shoreline during
dredging operations.

= |nstall temporary silt curtain as
described for Alternative SA-2.

= Cut or remove timber piles and
remove large debris in dredge area.

= Dredge sediment inside the
temporary barrier where sediment
exceeds PRGs. Dredge to elevation
-9 ft (Option A) or to elevation -
14 ft (Option B) at the shoreline and
deeper away from shore.

= Remove the temporary silt curtain.

= Place integrated berm-cap to
stabilize shoreline and as a
protective cap as needed.

= Requires shoreline bulkhead (south
of the North Boat Slip) to be driven
into the basal sand to allow for
deeper dredging but at the risk of
impacting the basal sand aquifer.
*= QU-2 and OU-1 remediation
efforts would be more practicable if
coordinated as for Alternative SA-2.
Dredging in OU-2 would be
completed before the OU-1 site grade
for redevelopment can be established.
= Install shoreline bulkhead to basal
sands with anchor system onshore.
The bulkhead could be sealed
following dredging if needed to help
stabilize the shoreline during
dredging operations.

= If needed, excavate at OU-1 and
partially backfill with lightweight fill
(or economically advantageous) to
unload the upland area. Install
bulkhead wall anchorage as upland is
backfilled.

= Install temporary silt curtain as
described for Alternative SA-2.

= Cut or remove timber piles, remove
large debris, and dredge sediment
inside the temporary barrier where
1 ppm PCBs and/or 982 ppm copper.
PRGs.

= Dredge deeper away from shore as
needed and as possible based on silt
curtain alignment.

» Remove temporary silt curtain.
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TABLE 6.1, Continued

REMEDIAL ACTION ALTERNATIVES FOR THE SOUTHERN AREA (SA)
HARBOR AT HASTINGS OU-2

Alternative SA-1
Place a Protective Cap

Alternative SA-2
Dredge Up to 2 ftand
Place Protective Cap

Alternative SA-3
Dredge to Limit of
Bulkhead Stability

Alternative SA-4
Penetrate Shoreline Bulkhead
into Basal Sands

site. Treat water that is generated.

= Reuse sediment for fill at OU-1 or
transport dredged and drained-
dewatered sediment offsite and
place at permanent containment
facility.

= Complete the OU-1 remedy to the
final ground elevation based on the
Federal Consent Decree.

= Drain-dewater dredged sediment on
site. Treat water that is generated.

= Reuse sediment for fill at OU-1 or
yransport dredged and drained-
dewatered sediment offsite and
place at permanent containment
facility.

= Place integrated berm-cap to stabilize
shoreline and as a protective cap as
needed.

= Complete the OU-1 remedy to the
final ground elevation based on the
Federal Consent Decree.

= Drain-dewater dredged sediment on
site. Treat water that is generated.

= Reuse sediment for fill at OU-1 or
transport dredged and drained-
dewatered sediment offsite and place
at permanent containment facility.

Protection of
Human Health and
the Environment
(overall protection
achieved over
time by meeting
PRGs thereby
controlling site
risks)

Alternative SA-1 would be
protective. A protective cap
after dredging would: (a)
eliminate risk related to
human consumption of fish
and shellfish; (b) eliminate
potential human and
ecological exposure to site
contaminants and replace
current aquatic habitat; and (c)
control impacts of long-term
erosion or resuspension of
sediment.

e Short-term river habitat
disruption would not be
significant. Sediment biota
would recover within 2 to 4
months from April through
November.

Same as Alternative SA-1 plus the
following:
= Dredging would not reduce long-
term risk or provide additional
long-term protection of human
health or the environment.
= Adverse, short-term resuspension
of contaminated sediment during
additional debris removal and
dredging that would take place.
= Resuspended mass of PCBs would
be less than 1 percent of the PCB
mass estimated to be removed
under Alternative NW-1, so a
protective cap may not be needed
to address chemical isolation.

Same as Alternative SA-2 except:

o Greater adverse short-term impacts
to water quality due to
resuspension of sediment during
additional debris removal and
dredging with no improvement in
long-term effectiveness.

Same as Alternative SA-2 except:

o Most significant adverse short-term
impacts to water quality due to
resuspension of sediment during
additional months of debris removal
and dredging with no improvement
in long-term effectiveness.

Compliance with
NY State SCGs
(standards, criteria

e Alternative SA-1 would
comply with site remedial
goals and with SCGs in the

o Alternative SA-2 would comply
with site remedial goals and with
SCGs in the long-term.

Compliance with SCGs would be the
same as for Alternative SA-2 except:
e More PCB and metals mass

Compliance with SCGs would be the
same as for Alternative SA-2 except:
o Short-term exceedances of far-field
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REMEDIAL ACTION ALTERNATIVES FOR THE SOUTHERN AREA (SA)

TABLE 6.1, Continued

HARBOR AT HASTINGS OU-2

Alternative SA-1
Place a Protective Cap

Alternative SA-2
Dredge Up to 2 ftand
Place Protective Cap

Alternative SA-3
Dredge to Limit of
Bulkhead Stability

Alternative SA-4
Penetrate Shoreline Bulkhead
into Basal Sands

and guidelines)
Compliance with
NY State SCGs,
continued

long-term due to the
effectiveness of capping.
River water depths at low
tide predominantly exceed
berm-cap thickness at the
shoreline. Loss of deeper
water habitat would be
minimized by minimizing
the extent the mudline is
raised.
6 NYCRR Part 608
requirements, federal
Rivers and Harbors Act,
and federal Clean Water
Act 404(b) (1) guidelines
associated with filling
within a water body would
need to be met.

e Dredging would not have any
effect on compliance with SCGs
other than the effect of sediment
resuspended in the river during
short-term dredging operations.

Compliance with SCGs would be the

same as for Alternative SA-1 except:

e During remedy implementation,
there may be short-term, far-field
exceedances of surface water
SCGs in the river due to sediment
resuspended during debris
removal and dredging. These
exceedances are expected to be
limited in duration to the period
approximately 2 months during
debris removal and dredging.
Resuspension would be reduced
and limited by the temporary silt
curtain while debris removal and
dredging are ongoing.

would be dredged, and short term
exceedances of river water quality
SCGs would be likely for a longer
duration due to more extensive
resuspension of sediment from

debris removal and dredging

compared to Alternative SA-2.

surface water SCGs during dredging
would be the most likely of any of
the SA alternatives and have the
longest duration due to more
extensive debris removal and
dredging.
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TABLE 6.1, Continued

REMEDIAL ACTION ALTERNATIVES FOR THE SOUTHERN AREA (SA)
HARBOR AT HASTINGS OU-2

Alternative SA-1
Place a Protective Cap

Alternative SA-2
Dredge Up to 2 ftand
Place Protective Cap

Alternative SA-3
Dredge to Limit of
Bulkhead Stability

Alternative SA-4
Penetrate Shoreline Bulkhead
into Basal Sands

Short-term
Effectiveness
(protection of
community and
workers,
environmental
impacts and time
to achieve
protection)

Less short-term adverse
effects than for the other
SA alternatives.

Worker risk would be
0.0016 or a chance of a
fatality of 1 in 625 projects.
See Table 6.3 and
Appendix F.

Intermittent noise could be
noticeable while hammers
are used to place the
shoreline bulkhead. The
Village Code would be
followed so noise would not
be evident outside of work
hours allowed in the
ordinance.

Cap placement effects are
expected to be minor, so a
temporary silt curtain
would not be installed.
River work would last
approximately 2 to 3
months.

Noise would not be evident
outside allowable work
hours

= Resuspended sediment would
accumulate over multiple days
throughout the water column inside
the silt curtain (with some tidal
exchange), because needed settling
time (45 hours from column
settling tests) would exceed the
settling time available between
daily dredge shifts. PCB and metal
concentrations resuspended in the
water column after multiple
consecutive days of dredging are
affected by many variables and can
not be predicted with any certainty.
The silt curtain would reduce
resuspension impacts outside
OU-2, but some sediment would
escape due to tides and normal
operations. Best practical attempts
would be made to meet far-field
river water quality goals.

= Worker risk would be 10 times
higher compared to Alternative
SA-1 (see Table 6.3).

= Intermittent noise could be
noticeable while hammers are used
to place the shoreline bulkhead.
The Village Code would be
followed so excessive noise would
not be evident outside of work
hours included in the ordinance.

Same as for Alternative SA-2 except:

o Alternative SA-3 would result in
more contaminated sediment
being resuspended and released
from the contained area compared
to Alternative SA-2 but less
compared to Alternative SA-4.

o Worker protection and shoreline
stability would be more of a
concern than for Alternative SA-2,
particularly for Option B, because
during remediation winter interim
shutdown may be needed.

o Worker risk would be 12 times
higher compared to Alternative
SA-1 (see Table 6.3).

¢ River debris removal and
dredging work (and resuspension
of sediment) would take
approximately 3 to 4 months to
complete.

= If dredged sediment could not be
reused at OU-1, the equivalent of
83 full rail cars or 420 fully-
loaded trucks (Option A) or 88
full rail cars or 440 fully-loaded
trucks (Option B) would leave the
site with dredged sediment.

Same as for Alternative SA-2 except:

= Alternative SA-4 would have the

greatest short-term impact from

sediment resuspension and release

due to more debris being removed,

more sediment being dredged, and a

longer river work effort.

Worker risk would be 19 times

higher compared to Alternative SA-

1 (see Table 6.3).

= Safety of dredging and risk of
shoreline instability adjacent to the
shoreline bulkhead during
construction would be more
problematic than for the other SA
alternatives due to a greater depth
and duration of dredging.

= Due to complex interaction with
OU-1 and the extent of dredging,
river debris removal and dredging
work (and resuspension of
sediment) would extend to 5 to 6
months.

= If dredged sediment could not be
reused at OU-1, approximately 170
full rail cars or 850 fully-loaded
trucks would leave the site with
dredged sediment. More barge
traffic to and from the site would
also be required.
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TABLE 6.1, Continued

REMEDIAL ACTION ALTERNATIVES FOR THE SOUTHERN AREA (SA)
HARBOR AT HASTINGS OU-2

Alternative SA-1
Place a Protective Cap

Alternative SA-2
Dredge Up to 2 ftand
Place Protective Cap

Alternative SA-3
Dredge to Limit of
Bulkhead Stability

Alternative SA-4
Penetrate Shoreline Bulkhead
into Basal Sands

reliability of long-
term controls)

and maintenance.

Ice scour would not affect
cap characteristics since the
only potential contact point
(the shoreline) would be
conservatively armored.
Long-term monitoring of
capping is proven from work
at other sites.

Institutional controls such as
environmental easements
have some precedence and
should be effective.
Hydraulic carrying capacity
of the river would not be

sediment, but a cap would be
needed that would be as effective
as the cap under Alternative SA-1.

= Dredging and capping would be
designed to be consistent with
future site land and water use.

= Ice scour would not affect cap
characteristics since the only
potential contact point (the
shoreline) would be conservatively
armored.

= Removes 0 percent of PCBs and 10
percent of the copper above 982
ppm from OU-2 sediment.

= The temporary silt curtain would be

ppm from OU-2 sediment by either
transferring to OU-1 or by removal

offsite.
1,400 to 1,900 additional cubic

yards of sediment and only 2 to 3

more pounds of PCBs and 9

percent more copper greater than
982 ppm would be removed from
the river compared to Alternative

SA-2.

The temporary silt curtain would be

effective and implementable as

presented, but also limited by the

small silty size of sediment

particulates, river currents, tides,

Short-term = Odors from sediment should not be | = Village Code requirements would = Village Code requirements would
Effectiveness, noticeable off site based on limit noise from significant limit noise from significant
continued experience at other dredging sites. construction work to day time construction work to day time
= River debris removal and dredging hours. hours.
work (and resuspension of
sediment) would last
approximately 3 to 4 months.
= The equivalent of 69 full rail cars
or 350 fully-loaded trucks would
leave the site with dredged
sediment.
Long-term = Covering residual Same as Alternative SA-1 plus: = No significant additional long-term | Same as Alternative SA-2 except:
effectiveness and contamination with a berm- | = Dredging alone would most likely effectiveness would be provided = Removes 0.1 percent of OU-2 PCBs
permanence cap would provide effective not achieve sediment PRGs due to compared to Alternative SA-2. from OU-2 sediment.
(quantity and long-term isolation post-dredging residual Residuals exposed to the local = Approximately 10,000 additional
characteristics of including protection against contamination (see Section 2.1.1). environment would be the same as cubic yards, only 16 more pounds of
residuals erosion see Section 2.2). = 8 pounds of PCBs would be under Alternative SA-2. PCBs, and 19 percent more copper
remaining after Protectiveness would be removed from the river within = Removes 0 percent of PCBs and 19 greater than 982 ppm would be
remediation, ensured with cap monitoring 6,900 cubic yards of dredged percent of the copper above 982 removed compared to Alternative

SA-2.

= Ice scour would not affect cap
characteristics since the only
potential contact point (the
shoreline) would be conservatively
armored.

P:\441532 (HASTINGS OU2)\WP\OU2 SUPP FS TO DEC\TABLES\TABLES4.16.18.110.1.DOC

APRIL 25, 2006

6-19

PARSONS




TABLE 6.1, Continued

REMEDIAL ACTION ALTERNATIVES FOR THE SOUTHERN AREA (SA)
HARBOR AT HASTINGS OU-2

Alternative SA-1
Place a Protective Cap

Alternative SA-2
Dredge Up to 2 ftand
Place Protective Cap

Alternative SA-3
Dredge to Limit of
Bulkhead Stability

Alternative SA-4
Penetrate Shoreline Bulkhead
into Basal Sands

significantly affected.

effective and implementable as
presented, but also limited by the
small silty size of sediment
particulates, river currents, tides,
and effluent from public discharges
(see Section 2.1.3.1). Dredging in
debris areas would also be
difficult.

and effluent from public discharges
(see Section 2.1.3.1). Dredging in
debris areas would also be difficult.

= Ice scour would not affect cap
characteristics since the only
potential contact point (the
shoreline) would be conservatively
armored.

Reduction of
toxicity, mobility
and volume
through treatment
(treatment
technologies used,
degree or
reduction of
toxicity, mobility
and volume,
permanence of
treatment,
residuals
remaining on site)

= No treatment would be
provided.

Water separated from dredged
sediment would be permanently
treated and thereby reduce mass of
PCBs and metals in the return
water.

= Water separated from dredged
sediment would be permanently
treated and thereby reduce mass of
PCBs and metals in the return
water.

= Water separated from dredged
sediment would be permanently
treated and thereby reduce mass of
PCBs and metals in the return water.

Implementability
(technical
feasibility,
administrative
feasibility and
availability of
resources)

= Needed resources and work
space would likely be
available. Sediment dredged
from clean navigational
dredge sites may be useable
for the berm and cap.

= Sediment shear strength
needed for cap placement is
available (see Section 2.2.7).

= Successful cap placement
has been observed at other

Dredging would not be as difficult
as for Alternative SA-3 or SA-4
due to shallower dredge cuts and
smaller volumes of sediment to
dredge in the river.

Needed resources and work space
would likely be available as for
Alternative SA-1.

Administrative feasibility for this
alternative is considered to be
routine as long as the long-term

Same as Alternative SA-2 except:

= Dredging would be more difficult
than Alternative SA-2 due to
deeper dredge cuts in the river.

= Any delay of the OU-1 remedial
action due to coordination with the
OU-2 remedial action would delay
onshore redevelopment by a
minimum of 2 to 3 years.

= Approvals would be needed from
the NYSDEC and from the US

Same as for Alternative SA-2 except:

= Alternative SA-4 would be the most
technically difficult and complex of
the SA alternatives due to large
dredging depths and volumes
combined with obstructions and
additional time in the river where
conditions are regularly difficult due
to winds and currents.

= Allows OU-1 excavation and filling
of OU-1 approximately elevation +4
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TABLE 6.1, Continued

REMEDIAL ACTION ALTERNATIVES FOR THE SOUTHERN AREA (SA)
HARBOR AT HASTINGS OU-2

Alternative SA-1
Place a Protective Cap

Alternative SA-2
Dredge Up to 2 ftand
Place Protective Cap

Alternative SA-3
Dredge to Limit of
Bulkhead Stability

Alternative SA-4
Penetrate Shoreline Bulkhead
into Basal Sands

sites.

= Approvals would be needed
from the NYSDEC and from
the US Army Corps of
Engineers for filling within
the river.

= Establishing environmental
easements with the State are
not expected to be complex.

mudline elevation in the river
would not change significantly.

= Dredged sediment would likely be
able to be reused at OU-1.

= Establishing environmental
easements with the State are not
expected to be complex

Army Corps of Engineers if a net
filling within the river would
result.

= Establishing environmental
easements with the State are not
expected to be complex

ft to be completed before dredging
near the shoreline, but completion of
the OU-1 remedial action could be
delayed. Any delay of the OU-1
remedial action due to coordination
with the OU-2 remedial action
would delay onshore redevelopment
by a minimum of 2 to 3 years.

Costs (capital,
annual, and
present worth
costs. Capital =
construction, non-
construction, and
contingency)

Capital: $ 4.0 million
Long-Term Annual: $100,000
Present Worth: $ 5.1 million

Capital: $17.9 million
Long-Term Annual: $100,000
Present Worth: $ 19.0 million

Capital: $ 19.7 to $20.2 million
Long-Term Annual: $100,000
Present Worth: $20.8 to $21.3
million

Capital: $ 33.8 million
Long-Term Annual: $100,000
Present Worth: $ 34.9 million
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TABLE 6.2

MASS OF PCBs IN DREDGED SEDIMENT FOR THE
SOUTHERN AREA ALTERNATIVES

Estimated Average

Estimated Sediment PCB
Mass of PCBs Duration for Debris Concentration In
Resuspended Removal and Dredged Sediment (ppm)
Alternative (total pounds) @ Dredging (months) @
SA-1 0 0 No dredging included
SA-2 Less than 0.1 2103 0.6
SA-3, Option A Less than 0.1 3to 4 0.6
SA-3, Option B Less than 0.1 3to4 0.6
SA-4 Less than 0.1 5t06 0.6

(1) Based on 2 percent of the dredged sediment by weight becoming resuspended due to site conditions
(see Section 2.1).

(2) Based on the volume weighted-average PCB concentration of dredged sediment, the mass of PCBs
removed, and a sediment unit weight of 1 ton per cubic yard.
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TABLE 6.3

SUMMARY OF SHORT-TERM WORKER RISK OF FATALITY FOR
THE SOUTHERN AREA ALTERNATIVES

Risk of Fatality for
Transportation
Remedial Action Risk of Fatality for Site Workers and Non-
Alternative Workers workers
SA-1 0.0016 or 1 in 624 projects 0.0088 or1in 114
projects
SA-2 0.017 or 1 in 60 projects 0.0088
SA-3, Option A 0.019 or 1 in 53 projects 0.0088
SA-3, Option B 0.020 or 1 in 50 projects 0.0088
SA-4 0.030 or 1 in 33 projects 0.0088
PARSONS
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TABLE 6.4

APPROXIMATE NET RIVER BERM-CAP VOLUME
REQUIRED ABOVE THE EXISTING MUDLINE
TO SUPPORT THE SOUTHERN AREA
SHORELINE BULKHEAD

HARBOR AT HASTINGS OU-2

Net Sediment Volume Increase
(+) or Decrease (-) Following
Dredging and Placement of Berm Percent Change in
Alternative and Cap (cubic yards) ) River Cross Section )

SA-1 +7,300 01®

SA-2 +24,000 -0.3
SA-3, Option A +23,000 -0.3
SA-3, Option B +24,000 -0.3

SA-4 +18,000 -0.2

(1) Based on an OU-1 final grade elevation of +4 ft with the shoreline sloping upward to +9 ft at 100 to
120 ft inland based on NAVD88 datum (average tidal water level is +0.1 ft). These sediment volume
changes do not include the beneficial effect of settlement from berm-cap placement. For example,
a berm-cap with a total thickness of 5 ft above existing grade would have a total settlement over time
of approximately 1.5 to 2 ft (see Appendix B).

(2) Based on the existing river cross section at Hastings-on-Hudson being approximately 4,000 ft wide
with an average water depth of approximately 40 ft.

(3) Example calculation: 5,000 cubic yards over a 140 ft river width and a 900 ft river length corresponds
to a 1.1 ft average increase in water depth. 1.1 ft over a 140 ft river width divided by 40 ft over a
4,000 ft wide river (from note 2 above) is 0.1 percent (or one tenth of one percent).
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TABLE 6.5

SEDIMENT DREDGE VOLUMES AND CONTAMINANT MASSES
FOR THE SOUTHERN AREA ALTERNATIVES

Percentage of
Volume of Removable
Sediment Mass of PCBs | Pounds of PCBs | PCBs/ Copper
to Dredge Removable Removable in OU-2
Alternative (cubic yards) (pounds) per Cubic Yard Sediment
SA-1 0 0 0 0
SA-2 6,900 8 Less than 0.002 Less than 0.1/
10
SA-3, Option A 8,300 10 Less than 0.002 Less than 0.1/
19
SA-3, Option B 8,800 11 Less than 0.002 Lessthan 0.1/
19
SA-4 16,000 24 Less than 0.002 Less than 0.1/
29
PARSONS
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SECTION 7

REMEDIAL ACTION ALTERNATIVES FOR THE
NORTH AND SOUTH BOAT SLIPS AND FOR THE OLD MARINA AREA

This section describes alternatives for the North and South Boat Slips and for the Old
Marina Area. Additional investigation work completed by AR since the 2003 OU-2 FS Report
was issued includes extensive sediment sampling during 2005 particularly in the Old Marina to
provide estimates of sediment volumes comparable to the estimates available for the other areas
within OU-2.

The locations of the boat slips and the Old Marina Area are shown in Figure 1.2. Boat slip
boundaries consist of the OU-1 shoreline on three sides and the river along the west side. The
existing open water area of the North Boat Slip is approximately 0.8 acres (330 ft long parallel to
the shoreline by 100 ft wide perpendicular to the shoreline). The existing open water area of the
South Boat Slip is approximately 0.6 acres (200 ft long parallel to the shoreline by 130 ft wide
perpendicular to the shoreline). The Old Marina Area is approximately 2.3 acres in area, and it
extends south to north for a distance of approximately 340 ft parallel to the river. The Old
Marina Area extends from the northern boundary of the Northwest Corner Area to the northern
boundary of the Hudson Valley Health & Tennis Club (see Figure 1.2). The eastern boundary of
the Old Marina Area is the existing shoreline at the health and tennis club. The boundary of the
Old Marina Area is outside of the temporary rigid containment barrier being evaluated for the
Northwest Corner Area. The western boundary of the Old Marina Area is defined by the
elevation -15 ft mudline for the same reasons the western boundary of the Southern Area is
likewise defined. Sediment samples beyond the elevation -15 ft mudline in the vicinity of the
Old Marina Area include cores CS-02, CS-03, and RB-15 that show no PCB concentrations
above 1 ppm. Core SD-39, which shows PCBs in sediment over 1 ppm at 2 to 8 ft below the
mudline, is west of the Old Marina Area and is being addressed as part of the Offshore Area (see
Sections 9 and 10).

The two boat slips and the Old Marina Area share several common characteristics. All three
areas have low levels of PCBs. PCB concentrations above 1 ppm in sediment from the two boat
slips and in Old Marina Area sediment are limited in extent and concentrations. A review of
Table 1.1 shows that the South Boat Slip PCB area weighted averages are 50 percent or less of
the PCB PRG (0.5 ppm or less at all sediment depths), and the location in the South Boat Slip
with the highest PCB concentration (6 ppm) is below eight feet of sediment that contains less
than the PRG of 1 ppm PCBs of which the top four feet did not show any detectable PCBs. The
PCB area weighted average concentrations in the North Boat Slip are less than 10 ppm at all
depths. However, Table 1.1 also shows that the PRG of 1 ppm is exceeded in the majority of the
top 16 feet of sediments from the North Boat Slip. In the Old Marina, PCB concentrations range
from below the 1 ppm PRG, up to approximately 10 ppm. The PCB area weighted average
concentrations are less than 0.9 ppm at all depths. In the South Boat Slip, the PCB area weighted
average concentrations are 0.5 ppm or less at all depths.
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The mass of PCBs in North Boat Slip and Old Marina Area sediment are also low
particularly when compared to the mass of PCBs in Northwest Corner Area sediment. While
thousands of pounds of PCBs are present in Northwest Corner Area sediment, only
approximately 50 pounds are contained in North Boat Slip sediment and approximately 500
pounds are contained in Old Marina Area sediment.

In 2001, NYSDEC collected and analyzed five surface sediment samples from the cove
north of the Old Marina Area. Four of these five sediment samples showed less than 0.5 ppm
PCBs, and the fifth sample showed 1.5 ppm PCBs (NYSDEC, 2001). From these results, it
appears sediment within the cove north of the Old Marina Area is not significantly impacted with
PCBs. In the South Boat Slip, only one sediment core showed PCBs above 1 ppm in sediment.
Even though Figure 1.3 shows PCBs in the South Boat Slip above 1 ppm, sediment exceeding
1 ppm is 8 ft or more below the mudline and therefore inaccessible to aquatic life.

Copper concentrations in boat slip and Old Marina Area sediments are all below the
982 ppm PRG proposed for copper. Sediment copper concentrations generally exceed the
background PRG of 88.7 ppm throughout the two boat slips and Old Marina Area sediment
below the top 6 inches of sediment. Typical copper concentrations in these sediments are 100 to
300 ppm except at two sample locations: (1) SD-48 in the North Boat Slip at depths 10 to 18 ft
below the mudline, where copper concentrations are 400 to 600 ppm; and (2) at SD-49 in the
South Boat Slip at a depth 18 to 20 ft below the mudline, where 577 ppm of copper was
measured.

USEPA’s 2005 ESB guidance explains that the concentration of metals in bulk sediments
does not accurately predict whether those sediments will be harmful. USEPA’s ESB guidance
provides a rigorous methodology for assessing the factors that limit the bioavailability and
toxicity of metals. This guidance recognizes the importance of acid volatile sulfides and organic
carbon in sequestering (or binding up) metals in sediments thereby limiting their introduction
into porewater, which is the primary route of exposure for benthic organisms. This USEPA
guidance also establishes a scientific method for evaluating the bioavailability and toxicity of
metals in sediments, and provides detailed methodology for quantitatively assessing the metal
binding capacity of sediments.

Site-specific acid volatile sulfides, organic carbon and metal porewater data have since been
obtained during supplemental sediment investigations of OU-2 conducted in 2004 and 2005.
These data fill previous data gaps and allow the site-specific bioavailability and toxicity of
metals to be evaluated based on the methods presented in the USEPA (2005a) ESB guidance.
The results of this analysis are summarized in Section 1 and presented in more detail in
Appendix C to show that a copper concentration of 982 ppm is a conservative, site-specific, no
observed adverse effects sediment concentration that is a proposed as a PRG for the two boat
slips, the Old Marina Area and for the other areas comprising OU-2.

Dredging sediment in both boat slips and the Old Marina Area to remove all copper above
NYSDEC proposed 88.7 ppm background level would result in much higher sediment dredge
volumes than would dredging sediment based on 1 ppm PCBs and 982 ppm copper, and the
additional dredging would not protect human health or aquatic life from adverse impacts.
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Remedial action alternatives for the North Boat Slip (Slip alternatives) and for the Old
Marina Area (OM alternatives) consist of a combination of dredging and capping. Table 7.1
provides a listing of the elements of the remedial action alternatives for the boat slips and for the
Old Marina Area. Remedial action alternatives for the North Boat Slip and for the Old Marina
Area have been developed based on the same analysis applied to the Northwest Corner Area.
Geotechnical conditions along the shoreline are approximately the same as for the Northwest
Corner Area as shown in Table 7.2.

The remedial action alternatives are developed or evaluated for the South Boat Slip in this
Supplemental Feasibility Study is monitored natural recovery. The South Boat Slip as well as
the North Boat Slip and the Old Marina Area are gradually infilling with settling sediment based
on observed losses of water depth over time and based on radioisotope results from the OU-2 RI
and also from Fall 2004 investigation efforts. Typical sedimentation rates are approximately 1 to
2 inches per year (Earth Tech, 2000) and such infilling is expected to continue over the long
term. Concentrations of PCBs and metals of sediment infilling the South Boat Slip are lower
than the PRGs based on results from sediment samples analyzed from four locations (see
Figures 1.3 and 1.4).

The only sediment sample in the South Boat Slip with PCBs over 1 ppm is at least 8 ft
below the existing mudline well below any sediment that river biota could contact. Similarly,
copper concentrations measured in South Boat Slip sediment do not exceed the proposed PRG of
982 ppm at any depth. On this basis, monitored natural recovery is assessed for the South Boat
Slip. Monitored natural recovery would consist of monitoring natural infilling that is ongoing
and implementing institutional controls needed for other areas within OU-2

Monitoring of natural recovery has been removed from consideration for the North Boat Slip
and for the Old Marina Area based on PCB concentrations in sediment above 1 ppm, even
though many of the sediment samples contain less than 10 ppm PCBs. The only North Boat Slip
sediment samples with PCBs above 10 ppm are from depths 10 to 16 ft below the mudline at
location SD-48. Sediment in the two boat slips and in the Old Marina Area, like in the Southern
Area, is not nearly as impacted with PCBs as is sediment from the Northwest Corner Area.

To summarize, the following alternatives are being evaluated for the two boat slips and for
the Old Marina Area:

North Boat Slip: NSlip-1 Dredge up to 2 ft and Cap
NSlip-2 Dredge to Limits of Global Stability and Cap

South Boat Slip: SSlip-1 Monitored Natural Recovery

Old Marina: OM-1 Dredge up to 2 ft and Cap
OM-2 Dredge to Limits of Global Stability and Cap

A third alternative for the Old Marina may be developed after further discussion with the
marina owner, to ensure that the remedy is compatible with proposed future site uses. This
alternative is likely to consist of some combination of OM-1 and OM-2.
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Specific information about any remedial action alternatives is presented in this Supplemental
FS only for the purpose of evaluating each alternative. Any elevations or other specific
information presented herein about any alternative is preliminary, approximate, and subject to
change during remedial design.

7.1 REMEDIAL ELEMENTS COMMON TO BOAT SLIP AND OLD MARINA
AREA ALTERNATIVES

A temporary silt curtain would be installed prior to removing any debris and prior to
dredging within the North Boat Slip or within the Old Marina Area. This temporary curtain
would likely consist of materials and anchoring similar to the curtain included as part of
Alternatives SA-2, SA-3, and SA-4 for the Southern Area (see Section 5). The temporary curtain
along the North Boat Slip would extend north-south along its river side. The temporary curtain
around the Old Marina Area would have two sections. One section would extend north from the
Northwest Corner Area shoreline (or from the temporary rigid containment barrier encircling the
Northwest Corner Area) to the northern end of the Old Marina Area along a western alignment
where the mudline is at -15 ft. The second section of the temporary curtain around the Old
Marina Area would extend from shoreline at the eastern end of the health and tennis club north
to connect with the western section of the temporary curtain. If dredging in the Old Marina Area
is conducted before or after the Northwest Corner Area is remediated, the temporary silt curtain
around the Old Marina Area would extend to the Northwest Corner Area shoreline. Otherwise,
the temporary curtain could tie into the temporary rigid containment barrier as shown in
Figure 7.1.

Deteriorated timber structures that exist along the North Boat Slip would be removed as part
of the remedial effort and prior to dredging. Similar deteriorated timber dock and wharf
structures that exist along the north and east sides of the Old Marina Area would also be
removed as part of the remedial work prior to dredging. Geop