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SECTION 1: SUMMARY AND PURPOSE OF
THE PROPOSED PLAN

The New York State Department of
Environmental Conservation (NYSDEC), in
consultation with the New York State Department
of Health (NYSDOH), is proposing a remedy for
Operable Unit #1 (OUl) of the BASF
Manufacturing Plant, a Class 2 inactive hazardous
waste disposal site. The presence of hazardous
waste has created significant threats to human
health and/or the environment that are addressed
by this proposed remedy. As more fully described
in Sections 3 and 5 of this document, 125 years of
improper waste disposal, poor housekeeping, the
disposal of residues from many operational
processes (some being mixed into a sludge),
and/or disposal of off-specification products
during operations at the site have resulted in the
disposal of hazardous wastes. These hazardous
wastes contain constituents such as arsenic,
benzene and chlorobenzene. These wastes have
contaminated the subsurface soils and
groundwater at the site. These disposal activities
have resulted in:

. a significant threat to human health
associated with the potential for exposure
to contaminated soil; and

@ a significant environmental threat
associated with potential impacts from
contaminants in the groundwater, arsenic
and volatile organic compounds (VOCs),
by migrating off-site.

° Construct a groundwater containment
system (GCS) to extract and treat

To eliminate or mitigate these threats, the
NYSDEC proposes the following remedy:

. Develop a remedial design program to
provide the details of the remedy;

. Install a low permeability cap, utilizing
asphalt and existing concrete, over those
areas with residual soil contamination not
currently covered by competent pavement
or buildings;

. Excavate the remaining source of
contamination in soils near the lagoon
(Area 4A) and dispose of these excavated
soils off-site;

. Excavate and dispose off-site waste sludge
and underlying contaminated soils from
three process building basements
(considered one source area, see Figure 3)
at an off-site location;

J Excavate the lagoon sludge and dispose
off-site at an approved facility;

. Develop a soils/dust management plan to
address residual contaminated soils;

. Implement institutional controls
(including deed restrictions) to prevent the
use of groundwater and restrict future use
of the site;

impacted groundwater on-site, and re-
inject a portion of the treated groundwater
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into residual soils to further assist in
remediating the site;

. Develop a soil gas monitoring program to
evaluate the need for gas venting and gas
control due to the possible build up of
vapors under the cap which may impact
indoor air quality from soil vapors
migrating into buildings; and

. Long-term groundwater monitoring.

The proposed remedy, discussed in detail in
Section 8, is intended to attain the remediation
goals identified for OU1 in Section 6. The remedy
must conform with applicable (or relevant and
appropriate) standards and criteria with
consideration given to guidance, as appropriate.
This term is hereafter called SCGs.

This Proposed Remedial Action Plan (PRAP)
identifies the preferred remedy, summarizes the
other alternatives considered, and discusses the
reasons for this preference. The NYSDEC will
select a final remedy for OU1 only after careful
consideration of all comments received during the
public comment period.

The NYSDEC has issued this PRAP as a
component of the Citizen Participation Plan
developed pursuant to the New York State
Environmental Conservation Law and Title 6 of
the Official Compilation of Codes, Rules and
Regulations of the State of New York (6 NYCRR)
Part 375. This document is a summary of the
information that can be found in greater detail in
the two remedial investigation (RI) reports
entitled “Remedial Investigation and
Supplemental Remedial Investigation Report”
(dated 11/13/00) and “Additional Remedial
Investigation Activities” (dated 08/03/01), and
other relevant documents. The public is
encouraged to review the project documents,
which are available at the following repositories:

The Rensselaer Public Library

810 Broadway

Rensselaer, NY 12144

phone #: (518) 462 - 1193

hours: M-F: 10am to Spm
M-W: 6pm to 9pm
Sat:  9am to 12 noon

NYSDEC Region 4 Headquarters
1150 North Westcott Road
Schenectady, NY 12306
518-357-2374

hours: M-F: 9am to 4pm
Daniel Lightsey, Project Manager

The NYSDEC seeks input from the community on
all PRAPs. A public comment period has been set
from February 14" to March 17" to provide an
opportunity for public participation in the remedy
selection process. A public meeting is scheduled
for March 4, 2003 at City Hall in the Council
Chambers (2™ floor) beginning at 5:00 p.m.

At the meeting; there will be an availability
session from 5:00 pm to 7:00 pm, then the
results of the RI will be presented along with a
summary of the proposed remedy. After the
presentation, verbal or written comments may be
submitted on the PRAP. Written comments may
also be sent to Mr. Lightsey at the above address
through March 17, 2003.

The NYSDEC may modify the preferred
alternative or select another of the alternatives
presented in this PRAP, based on new information
from public comments. Therefore, the public is
encouraged to review and comment on all of the
alternatives identified here.

Comments will be summarized and addressed in
the responsiveness summary section of the Record
of Decision (ROD). The ROD is the NYSDEC’s
final selection of the remedy for this site.

SECTION 2: SITE LOCATION AND
DESCRIPTION
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The BASF Manufacturing Plant (#442027), which
includes the lagoon area as part of the site, is
located in the City of Rensselaer, Rensselaer
County, and is 35 acres in size. The
manufacturing plant and lagoon area is zoned
heavy industrial, and is physically located next to
the Hudson River. The manufacturing plant and
lagoon area is bordered by Organichem (formerly
Sterling Organics) to the north, by a Coastal
power plant to the south-west, by the two other
BASF sites (the five acre landfill, #442004, and
the 40 acre South 40 Disposal Site, #442022) to
the southeast, by railroad tracks to the east, and
the Hudson River to the west (see Figures 1 & 2).

The site will be separated into two operable units.

An operable unit represents a portion of the site
remedy that for technical or administrative reasons
can be addressed separately to eliminate or
mitigate a release, threat of release, or exposure
pathway resulting from the site contamination.

OU1 includes on site contamination in the
manufacturing plant and lagoon area (as described
above). The second operable unit (OU2) will
include off site contamination in those areas
outside OU1 with potential impacts resulting from
the: 1) migration of contaminated groundwater
off-site to the west via the storm sewer bedding
and/or through the shallow water bearing unit; 2)
discharges directly from the site or through the
groundwater which may have impacted sediments
in the Hudson River; and 3) migration of site
related contaminants to soils adjacent to the
lagoon area along Riverside Avenue. The scope
of the off-site investigative activities will be
determined after completing the ROD for OU1.

SECTION 3: SITE HISTORY

3.1: Operational/Disposal History

In 1881 the Hudson River Aniline and Color
Works began use of the facility that is currently
the BASF manufacturing plant in Rensselaer.

In 1905 the Hudson River Aniline and Color
Works facility began to supplement its dyestuffs
In April 1998, a RI Work Plan for the site was
developed. The scope of the RI Work Plan was

with pharmaceuticals and aspirin. In 1913 the
official name was changed to the Bayer Company.
The facility was seized by the United States
government during both world wars, and
functioned as part of the war economy. In 1968
the official name was changed to the GAF
Corporation, and in 1978 BASF purchased the
manufacturing plant from the GAF Corporation.
The facility ceased all operations and closed in
December 2000.

Routine disposal of off-specification product(s) at
the southeast corner of the site (during operations
at the site) resulted in the disposal of a number of
hazardous wastes. Burial of arsenic-containing
waste prior to lagoon construction resulted in
arsenic-contaminated soil and groundwater in the
north-west quarter of the site and adjacent to the
waste water treatment lagoons. Poor
housekeeping led to the accumulation of sludge in
three process building basements and a plume of
VOC contaminated groundwater in the north-west
quarter of the site.

3.2: Remedial History

In 1992, the NYSDEC listed the site as a Class 2
site in the Registry of Inactive Hazardous Waste
Disposal Sites in New York. A Class 2 site is a
site where hazardous waste presents a significant
threat to the public health or the environment and
action is required.

In June 1994, a baseline environmental
assessment of the wastewater lagoons was
performed. This assessment included the
installation of monitoring wells to determine if
groundwater had been impacted by site operations
and historical disposal practices. It concluded
that VOCs and soluble arsenic were detected in
groundwater exceeding New York State Class GA
Standards. This groundwater contamination was
primarily located on the manufacturing plant, up
gradient of the lagoons.

BASF entered into a Consent Order (described in
Section 4) on February 24, 1998.
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agreed upon by the NYSDEC and BASF in a
Scope of Work (SOW) and modified by
subsequent letters of understanding.

Two additional phases of investigation for the site

were performed to further define the extent of the
contamination. These two phases were identified
as the supplemental RI (SRI) and the additional RI
activities.

SECTION 4: ENFORCEMENT STATUS

Potentially Responsible Parties (PRPs) are those
who may be legally liable for contamination at a
site. This may include past or present owners and
operators, waste generators, and haulers.

The NYSDEC and BASF entered into a Consent
Order on February 24, 1998. The Order (#A4-
0345-96-07) obligates the responsible parties to
implement a RI/FS remedial program. Upon
issuance of the ROD the NYSDEC will approach
the PRPs to implement the selected remedy under
an Order on Consent.

SECTION 5: SITE CONTAMINATION

An RI/FS has been conducted to evaluate the
alternatives for addressing the significant threats
to human health and the environment.

5.1: Summary of the Remedial Investigation

The purpose of the RI was to define the nature and
extent of any contamination resulting from
previous activities at the site. The RI was
conducted between April 1999 and May 2000, and
the second phase between December 2000 and
May 2001. The “Remedial Investigation and
Supplemental Remedial Investigation Report”
(dated 11/13/00) and the “Additional Remedial
Activities Report” (dated 08/03/01) describe the
field activities and findings of the RI in detail.

. Background samples taken from five
locations at 0 to 2 feet below the ground
surface. These locations were upgradient
of the site, and were unaffected by historic
or current site operations. The samples

The following activities were conducted during
the RI:

» Research of historical information;

. A soil gas survey to locate VOC
contaminated soils, possible vapor
exposure pathways, and areas of concern
for further delineation of contamination;

. Installation of 120 soil borings and 12
monitoring wells for analysis of soils and
groundwater as well as physical properties
of soil and hydrogeologic conditions;

. Sampling of 39 new and existing
monitoring wells;

. Collection of 10 discrete groundwater
samples from the installation of
piezometers along the sewer lines and
storm water pipes to locate the gravel
bedding that has been contaminated by
migrating groundwater; and

. A survey of public and private water
supply wells in the area around the site.

To determine whether the soil and groundwater
contained contamination at levels of concern,
data from the investigation were compared to the
following SCGs:

. Groundwater, drinking water and surface
water SCGs based on NYSDEC “Ambient
Water Quality Standards and Guidance
Values” and Part 5 of the New York State
Sanitary Code;

» Soil SCGs based on the NYSDEC
Technical and Administrative Guidance
Memorandum (TAGM) 4046;
Determination of Soil Cleanup Objectives
and Cleanup Levels; and

were analyzed for VOCs, semivolatile
organic compounds (SVOCs), and
inorganics (metals). The results of the
analysis were compared to data from the
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RI (Table 1) to determine appropriate site
remediation goals.

Based on the RI results, in comparison to the
SCGs and potential public health and
environmental exposure routes, certain media and
areas of the site require remediation. These are
summarized in Section 5.1.2. More complete
information can be found in the RI reports.

5.1.1: Site Geology and Hydrogeology

The regional flow of groundwater is to the west
(toward the Hudson River). Utilities, sewers and
storm water pipes have caused anomalies to this
westerly flow.

The depth to the shallow water bearing unit
averages from 5 feet (along the eastern boundary)
to 15 feet (near the Hudson River) below the
ground surface. A clay layer separates this
shallow groundwater from a deeper water bearing
unit. The clay layer is approximately 18 feet
below the ground surface at the treatment lagoons
(where it is 40 feet thick), and approximately 5
feet below the ground surface at the eastern
boundary (where it is 10 feet thick). The deep
water bearing unit is a 10 feet thick layer of sand
just above a layer of glacial till, which is just
above the shale bedrock.

Only the shallow groundwater was found to have
contamination. The transmissivity (or movement)
of water on-site is minimal and this fact is evident
in two on-site areas that were found to have no
water within the shallow water bearing unit.

5.1.2: Nature of Contamination

As described in the RI reports, many soil,
groundwater, waste process residue, and lagoon
sludge samples were collected to characterize the
nature and extent of contamination.  As
summarized in Table 1, the main categories of
contaminants that exceed their SCGs are VOCs,
SVOCs, and metals.

Table 1 summarizes the degree of contamination
for the COCs in subsurface soil, groundwater,
sludge, and process waste residue and compares
the data with the SCGs for the site. Tables 2 - 5

The VOC contaminants of concern (COCs) in
soil, groundwater, and waste sludge are:
Acetone
Benzene
Ethylbenzene
Toluene
Xylenes
Chlorobenzene
1,2-Dichloroethane
1,2-Dichlorobenzene
1,2,4-Trichlorobenzene

The SVOC COCs in soil, groundwater, and waste
sludge are:
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)anthracene
Benzo(k)anthracene
Chrysene
4-Chloroaniline
Dibenzo(a,h)anthracene
Ideno(1,2,3-c.d)anthracene
2-Methylnaphthalene
4-Nitroaniline
4-Nitrophenol
Phenol

The metal COCs in soil, groundwater, and waste
sludge are:

Arsenic

Chromium

Lead

Mercury

Zinc

5.1.3: Extent of Contamination

This section describes the findings of the
investigation for all environmental media
investigated.

Chemical concentrations are reported in parts per
million (ppm) for water, ppm for soil, and ppm for
waste sludge samples.

summarize the degree of subsurface soil
contamination for COCs in the areas of concern
which were addressed by the Soil Excavation
interim remedial measure (IRM) described in
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Section 5.2. The following are the media which
were investigated and a summary of the findings
of the RI.

The concentration included in the parentheses
after the COC is the highest concentration
detected in the media for that area of the site.

Basement Process Waste Residues and

Underlying Contaminated Soils

The residues from operational processes were
mixed and co-mingled via overflows and leaks
from building sewer systems into three separate
basements located in Buildings 84, 87, and 93 as
depicted on Figure 4. The waste material varied
in thickness from being not present to 18 inches
thick in some locations. The process residues
were sampled at 16 locations (see Figure 5), each
sample was analyzed for VOCs, SVOCs, and
metals. Table 1 summarizes the range of
concentrations of the COCs in the process waste
residue and underlying soils.

The following results are for the process waste
residue found in the building basements. The
VOCs detected include benzene(2.2 ppm),

chlorobenzene(40.1 ppm), 1,2-
dichlorobenzene(48.5 ppm), 1,2-
dichloroethane(11 ppm), 1,2,4-

trichlorobenzene(514 ppm), toluene(11 ppm), and

xylenes(11 ppm); SVOCs detected include
phenol(80 ppm), and the following poly-aromatic
hydrocarbons(PAHs): benzo(a)anthracene(41.7
ppm),  benzo(a)pyrene(26.6  ppm),  and
dibenzo[a,h] anthracene(6.58 ppm); and metals
detected include arsenic(73.9 ppm),
chromium(27,500 ppm), lead(3,280 ppm),
mercury(10.6 ppm), and zinc(1,560 ppm).

The soils below the process waste residues were
also sampled at 12 locations(see Figure 6) to a
depth of 1.5 feet below the process residues.
Each sample was analyzed for VOCs, SVOCs,
and metals. The same contaminants found in the
process residues were detected in the underlying
soil. The VOCs reported above Recommended
The NYSDEC has determined that the sludge in
the lagoons contains listed hazardous wastes that
were generated and discarded from various plant

Soil Cleanup Objectives (RSCOs) include
benzene(6.4 ppm), toluene(6.4 ppm), xylenes(6.4

ppm) chlorobenzene(200 ppm), 1.2
dichlorobenzene(120 ppm), 1,2-
dichloroethane(6.4 ppm),and 1,2,4-

trichlorobenzene(81 ppm); SVOCs detected
above RSCOs include phenol(2.7 ppm) and the
following PAHs: benzo(a)anthracene(2.2 ppm)
benzo(a)pyrene(2.4 ppm), and
dibenzo(a,h)anthracene(4 ppm); and metals
detected above RSCOs include arsenic(57.6 ppm),
chromium(1,590 ppm), lead(1,510 ppm),
mercury(1.5 ppm), and zinc(815 ppm).

The NYSDEC has determined the process waste
residue and underlying soils contain listed
hazardous wastes.

Lagoon Sludge

The two lagoons located on the west side of
Riverside Avenue contain sludge which has
accumulated over the years of operation of the
wastewater treatment system. The sludge has
been investigated on several occasions with the
most recent work in 2002. During these
investigations it was determined that the sludge in
the lagoons was approximately 3 to 6 feet thick
with an estimated volume that ranges from 12,570
to 18,600 cubic yards. Samples of the sludge
were collected from various locations and depths
throughout the lagoons on two different occasions.
Samples were analyzed for VOCs, SVOCs, and
metals (see Table 1). The VOCs detected include
acetone(77 ppm), benzene(22 ppm),
chlorobenzene(590 ppm), 1,2-dichlorobenzene(86
ppm), ethylbenzene(24 ppm), toluene(660 ppm),
1,24 trichlorobenzene(17 ppm) and xylenes(130
ppm); SVOCs detected include benzoic acid(120
ppm), bis(2-ethylhexyl)phthalate(82 ppm), 4-
chloroaniline(160 ppm), 2-methylnaphthalene(23
ppm), 4-nitroaniline(30 ppm), 4-nitrophenol(39
ppm), and phenol(140 ppm); and metals detected
include arsenic(197 ppm), chromium(4,830
ppm), mercury(19 ppm), and zinc(987 ppm).

operations. The NYSDEC considers the sludge to
be a source area that will require remediation.
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Subsurface Soil

Over 90 percent of the site is covered with
buildings or pavement. Soils collected from the
borings are therefore considered subsurface soils.
The RI identified areas of concern which
contained the highest concentrations of several
contaminants detected throughout the Main Plant
property (See Figure 3). These areas of concern
are being addressed by the Soil Excavation IRM
described in Section 5.2.

Outside the areas of concern, COCs were detected
in the subsurface soils at lower levels and more
dispersed locations. Subsurface soil samples were
analyzed for VOCs, SVOCs, metals, pesticides
and PCBs (see Table 1). Pesticides and PCBs
were not detected at elevated levels during initial
investigations and were not included in the
subsequent investigations. The VOCs detected
above RSCOs include benzene(0.9 ppm),
chlorobenzene(19 ppm), xylene(3 ppm), 1,2
dichlorobenzene (44 ppm), 1,2-dichloroethane(5
ppm) and 1,2,4 trichlorobenzene(19 ppm);
SVOCs detected above RSCOs include phenol(3
ppm) and the following PAHs:
benzo(a)anthracence(11 ppm),benzo(a)pyrene(9
ppm), benzo(b)fluoranthene(9ppm),
benzo(k)fluoranthene(3ppm), chrysene(10 ppm),
dibenzo[a,h] anthracene(3 ppm), and ideno(1,2,3 -
c,d) pyrene(6 ppm)); and metals detected above
RSCOs in subsurface soils outside the areas of
concern include arsenic(623 ppm), chromium(833
ppm),lead(660 ppm), mercury(52.5 ppm) and
zinc(602 ppm).

Background soil samples were taken, at a depth of
0 to 2 feet below the ground surface, along the
eastern boundary (MP-SB-19 and MP-SB-20) and
at the far south-west corner of the site (MP-SB-48,
MP-SB-49, and MP-SB-50) where no potential
areas of concern were identified. TAGM 4046
RSCO values or the background values (which
ever is higher) were used as the guidance values
for individual COCs.

This area is located in the western part of the
Main Plant area adjacent to Building 81(see
Figure 3). The work conducted during the RI

Based upon the RI it is believed that PAHs are
ubiquitous in the Main Plant and that the
concentrations of these compounds were not
indicative of waste disposal.

Soil samples which were visibly contaminated
within the boring, or had relatively high
photoionization detector readings, were selected
for laboratory analysis. The following paragraphs
describe the sample results for several areas of the
site.

Areal

This area is located in the southeastern part of the
Main Plant (See Figure 3) adjacent to the nine
acre landfill (# 442004). The work conducted
during the RI included the collection of 26 soil
samples from various intervals to a depth of 6 feet
where the water table was encountered. The
samples were analyzed for VOCs, SVOCs, and
metals (see Table 2). The VOCs of concern
detected above RSCOs include benzene(34 ppm),
chlorobenzene(8,440 ppm), ethylbenzene(123
ppm), xylene(841 ppm), 1,2
dichlorobenzene(1,990 ppm), and 1,24
trichlorobenzene(630 ppm). The following
SVOCs were reported as undetected at elevated
detection limits in most sample locations due to
the presence of high levels of some VOCs. The
SVOCs of concern that were not detected at
detection limits above RSCOs include phenol(26
ppm) and the following PAHs:
benzo(a)anthracene(26 ppm), benzo (a)pyrene(86
ppm), and dibenzo[a,h]anthracene(86 ppm). The
metals of concern detected above RSCOs include
arsenic (1,260 ppm), chromium(239,000 ppm),
and lead(19,200 ppm).

The VOCs and some SVOCs detected in Area |
soils are contributing to groundwater
contamination in this area. An IRM, discussed in
Section 5.2, was completed in 2002 and
addressed these contaminants.

Area 2
included the collection of seven samples from

various intervals to a depth of approximately 6
feet where the water table was encountered. The
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samples were analyzed for VOCs, SVOCs, and
metals (see Table 3). The VOCs detected above
RSCOs include chlorobenzene(455 ppm), 1,2
dichloroethane(296 ppm), ethylbenzene(93 ppm),
toluene(46 ppm), and xylenes(634 ppm); SVOCs
detected above RSCOs include phenol(0.5 ppm)
and the following PAHS: benzo(a)anthracene(11
ppm), benzo(a)pyrene(9 ppm), and
dibenzo[a,h]anthracene(3 ppm). The metals
detected at low concentrations (slightly above
RSCOs) include arsenic(48 ppm) and
chromium(20- ppm).

The VOCs detected in Area 2 soils were
contributing to groundwater contamination in this
area. An IRM, completed in 2002, addressed
these contaminants.

Area 4B

This area is located in the western part of the
Main Plant north of Building 81 (See Figure 3).
The work conducted during the RI included the
collection of five samples from various intervals
to a depth of approximately 6 feet where the water
table was encountered. The samples were
analyzed for VOCs, SVOCs, and metals (see
Table 4). The VOCs including benzene(0.07
ppm), chlorobenzene(20 ppm), and 1,2-
dichloroethane(5 ppm) were detected at
concentrations above RSCOs in one location. The
SVOCs detected above RSCOs include phenol(1.2
ppm) and the following PAHs:
benzo[a]anthracene(31 ppm), benzo(a)pyrene(4
ppm), dibenzo[a,h]anthracene(4 ppm). The
predominant COC in this area was arsenic which
was detected at a concentration of 1,560 ppm.
Other metals of concern, including
chromium(30.9 ppm), lead(491 ppm), mercury(1
ppm), and zinc(243 ppm) were detected at
concentrations slightly above RSCOs.

The arsenic detected in this area was contributing
to groundwater contamination in this area. An
Hexavalent chromium was included in the second
round of sampling and was reported as undetected
in 40 unfiltered groundwater samples and 16
filtered groundwater samples; 8 unfiltered
groundwater samples with elevated detection
limits, and 3 filtered groundwater samples with

IRM, completed in 2002, addressed these
contaminants.

Area 4A

This area is located across Riverside Ave in the
lagoon area (See Figure 3). The work conducted
during the RI included the collection of samples
from various intervals to a depth of approximately
14 feet where the water table was encountered.
The samples were analyzed for arsenic only based
upon previous investigatory work (see Table 5).
Arsenic (127,000 ppm) was detected at high
concentrations along the northeastern portion of
the lagoon property along Riverside Ave.

The arsenic detected in this area was contributing
to groundwater contamination in this area along
the Hudson River. An IRM, completed in 2002,
addressed a large portion of these contaminants.
This PRAP will establish the final remedy for the
remaining contaminated soils in Area 4A.

Groundwater

The groundwater on the Main Plant, east of
Riverside Avenue and including the landfill, has
been significantly impacted by VOCs (see Figure
7). Table 1 summarizes the groundwater data and
compares it to the appropriate groundwater
standard. VOCs detected in groundwater include:
benzene(15 ppm), ethylbenzene( 1.8 ppm),
toluene(0.14 ppm), xylene(3 ppm),
chlorobenzene(170 ppm), 1,2-dichloroethane(20
ppm), 1,2-dichlorobenzene(0.12 ppm), and 1,2,4-
trichlorobenzene(1.5 ppm).

SVOCs and metals other than arsenic have been
detected sporadically on the Main Plant property.
The SVOC of concern include:
benzo(a)anthracene(0.003 ppm), and phenol(0.58
ppm); and the metals of concern include:
chromium (164 ppm) and lead (.0472 ppm).

elevated detection limits. Hexavalent chromium
was only detected in one unfiltered groundwater
sample at a concentration of 60 ppb compared to a
standard of 50 ppb.
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Arsenic has been detected in monitoring wells on
the western side of the Main Plant, and in the
lagoon area west of Riverside Avenue. It has been
detected at concentrations up to 24.3 ppm in the
lagoon area and 2.16 ppm in the Main Plant area.

Site related contaminants have also been detected
in the sewer bedding that borders the property
along the southern and western boundaries of the
Main Plant. Most notably, water samples taken
from location LG-MH-7 contain benzene and
chlorobenzene at 0.130 ppm and 2.6 ppm,
respectively. These two compounds have also
been detected in the groundwater in the landfill
property which is most likely the source for the
contamination.

5.2: Interim Remedial Measures

An IRM is conducted at a site when a source of
contamination or exposure pathway can be
effectively addressed before completion of the
RI/FS.

The RI identified distinct areas of contamination
which warrant remediation as an IRM. In the
Spring 2002 the NYSDEC approved two IRM
work plans, for the Soil Excavation IRM and
Process Buildings IRM. The nature of the wastes
lend themselves to removal by straight-froward
excavation/removal as opposed to in-situ or ex-
situ treatment. The Soil Excavation IRM involved
the removal of 23,000 tons of contaminated soil
from four areas (see Figure 3), and has an
estimated cost of $4,700,000. The four areas
which have been addressed are: the former drum
storage area (Area 1), contaminated soils adjacent
to Building 81 (Area 2), arsenic contaminated
soils adjacent to Building 73 (Area 4B), and
arsenic contamination on the east side of the
North Lagoon (Area 4A).

The goal of the IRM in this area was to remove
soils with VOC concentrations above RSCOs.
The higher concentrations of commingled
(blended) metals (namely arsenic, chromium and
lead) were also removed. Table 2 summarizes the
RSCOs and the Pre- and Post- IRM range of
concentrations. There were 87 post excavation
samples taken from the bottom and side walls of

The approved work plan for the Process Buildings
IRM was not started by BASF. The Process
Buildings IRM would have involved the removal
and off-site disposal of process waste and
associated contaminated soils in the earthen
basements of process buildings 84, 87, and 93 (see
Figure 4). This task is being incorporated into the
proposed remedy presented in this document.

Highlights of the completed IRM include:

. Excavation of the sources, during which
all excavated soils (from the areas
described above) were properly managed
at an off-site facility. During
implementation of the IRM, BASF
proposed to pre-treat some of the soils
(on-site) prior to off-site disposal. The
NYSDEC agreed to this proposal and
notified the public prior to initiating the
pre-treatment process. However, the pre-
treatment was ineffective and the soils
were disposed off-site at an approved
facility without being pre-treated;

. Implementation of a Community Air
Monitoring Program, as required by the
NYSDOH; and

. Backfilling of the soil excavations at Area

1, Area 2, Area 4A and Area 4B with
clean fill material.

The residual contaminated soil that remains on-
site at concentrations above the NYSDEC
RSCOs, will be addressed as part of this PRAP.

Goals and results for the IRMs for each of the
areas are:

Area 1

the excavation. Of those samples, two contained
benzene and xylene slightly above their respective
RSCO. It should be noted that there were several
locations where soils were removed to 1 foot
below the groundwater table and no post
excavation samples were taken. While metals of
concern were not the primary driver for cleanup in
this area, samples were taken at the excavation
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limits to establish their residual levels. The
sample results for metals indicated that high levels
of chromium(up to 230,000 ppm) and lead (up to
214,000 ppm) remained after the initial (VOC)
cleanup levels were achieved. Based upon these
results additional excavation was performed
which removed these soils (contaminated with
metals) to one foot below the groundwater table.
No post excavation samples were taken since the
excavation went below the groundwater table.

Area 2

The goal of the IRM in this area was to remove
soils with VOC concentrations above RSCOs.
Table 2 summarizes the RSCOs and the Pre- and
Post - IRM range of concentrations. Since the
soils were removed to one foot below the water
table, no samples were collected from the bottom
of the excavation. Four post excavation samples
were taken from side walls of the excavation. Of
those, no samples had detections above the
RSCOs for the VOCs. Since metals and PAHs
were not prevalent in this area, they were not used
for establishing cleanup objectives.

Area 4B

The goal of the IRM in this area was to remove
soils with arsenic contamination within the
predefined limits described in the soil IRM work
plan. At the lateral limits of the excavation, soils
which exhibit the hazardous toxicity characteristic
for arsenic were excavated and disposed of
properly. Arsenic was detected throughout the
plant site at levels above the RSCO of 7.5 ppm.
Therefore, removal to achieve that clean up
objective was not feasible. The goal was to
address arsenic contaminated soils currently
impacting groundwater. Table 2 summarizes the
RSCOs and the Pre- and Post- IRM range of
concentrations. The soils in this area were
removed to one foot below the water table,
The remedial goals of the Soil Excavation IRM
were achieved in all areas except Area 4A. As
indicated above, this PRAP will establish the final
remedy for the remaining contaminated soils,
including Area 4A.

therefore post excavation samples were only taken
from side walls of the excavation. Of those post
excavation samples; no VOCs were detected
above RSCOs and one failed the hazardous
toxicity characteristic for arsenic. After additional
soil was excavated where the soils failed the
toxicity characteristic test, another sample was
taken which did not fail the test.

Area 4A

The goal of the IRM conducted in this area was to
remove soils contaminated with arsenic within the
limits defined in the IRM work plan. Because
arsenic was detected throughout the lagoon area
soils, removal to the RSCO of 7.5 ppm was not
feasible.  Again, the goal was to address
contaminated subsurface soils impacting
groundwater. The focus of the remediation was
to remove soils down to one foot below the water
table in the area along the northeast side of the
north lagoon (see Figure 3). The excavation
continued north and south to predefined locations
based upon results from the RI, which indicated a
significant drop in arsenic concentrations. At the
north and south end of the excavation, soils which
exhibit the hazardous characteristic were
excavated and disposed of properly. Table 2
summarizes the RSCOs for arsenic and
summarizes the Pre- and Post - IRM range of
concentrations. The soils in this area were
removed to one foot below the water table so no
samples were collected from the bottom of the
excavation. Therefore, post excavation samples
were only taken from the walls of the excavation.
The post excavation samples indicate that cleanup
goals were not achieved along the lagoon side of
the trench and along Riverside Avenue (the east
side of the trench). Additional removal to achieve
the cleanup goals will be necessary, and will be
included as part of the final remedy being
proposed in this document.

Exposure

5.3: Summary _of Human

Pathways:

This section describes the types of human
exposures that may present added health risks to
persons at or around the site. A more detailed
discussion of the human exposure pathways can
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be found in Section 6 of the RI/Supplemental RI
report.

An exposure pathway describes the means by
which an individual may be exposed to
contaminants originating from a site. An
exposure pathway has five elements: [1] a
contaminant source, [2] contaminant release and
transport mechanisms, [3] a point of exposure, [4]
aroute of exposure, and [5] a receptor population.

The source of contamination is the location where
contaminants were released to the environment
(any waste disposal area or point of discharge).
Contaminant release and transport mechanisms
carry contaminants from the source to a point
where people may be exposed. The exposure
point is a location where actual or potential human
contact with a contaminated medium may occur.
The route of exposure is the manner in which a
contaminant actually enters or contacts the body
(e.g., ingestion, inhalation, or direct contact). The
receptor population is the people who are, or may
be, exposed to contaminants at a point of
exposure.

An exposure pathway is complete when all five
elements of an exposure pathway are documented.
An exposure pathway is considered a potential
pathway when one or more of the elements
currently does not exist, but could in the future.

Under the current land use conditions at the site,
two groups of potential receptors could be
exposed to site contamination in soil and
groundwater:

. Trespassers.

. Construction workers.

These receptors could come in direct contact with
contaminated soil. In the case of a construction
worker, dermal exposure to contaminated
groundwater during excavation is also a
possibility. Both groups may also be exposed to
The Fish and Wildlife Impact Analysis, which is
included in the RI/SRI report, presents a detailed
discussion of the existing and potential impacts
from the site to fish and wildlife receptors. The
following environmental exposure pathways and
ecological risks have been identified:

contaminants via inhalation of soil particles or
vapors released from groundwater. With the
completion of the Soil Excavation IRM, the
potential for exposure to contaminated soil is
significantly reduced.

Depending on future land use conditions at the
site two groups of potential receptors could be
exposed to contamination present in site soil and
groundwater:

. Future residents.
. Site workers / construction workers.

Both of these groups may be directly exposed to
contaminants remaining in site soils. The future
resident may ingest contaminants in groundwater
if a private well is installed on site. As above, a
site worker may also be directly exposed to
contaminants in groundwater during an
excavation. Both groups may also be exposed to
contaminants via inhalation of soil particles or
vapors released from groundwater. Inhalation of
soil vapors released into a future home or
workplace from contaminated groundwater is
another potential route of exposure.

5.4: Summary of Environmental Impacts

This section summarizes the existing and potential
future environmental impacts presented by the
site. Environmental impacts include existing and
potential future exposure pathways to fish and
wildlife receptors, as well as damage to natural
resources such as aquifers and wetlands.

Only the shallow groundwater (water bearing unit)
was found to have contamination. The
transmissivity (or movement) of water on-site is
minimal and this fact is evident in two on-site
areas that were found to have no water in the
shallow water bearing unit.

. via groundwater, containing benzene and
chlorobenzene, migrating away from the
site along the southern border of the main
plant parking lot and closed landfill,
where three municipal storm water sewers
are buried. These storm water sewers are
believed to discharge to the Hudson River.
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Site contamination has impacted the
groundwater in the shallow water bearing
unit.

. via groundwater west of Riverside Avenue
and around the lagoons, containing high
levels of arsenic, migrating toward (and
potentially impacting) the Hudson River.

The determination of whether or not the Hudson

River is being impacted by the plumes described

above, and to what extent, will be addressed

during the OU?2 activities.

SECTION 6: SUMMARY OF THE
REMEDIATION GOALS

Goals for the remedial program have been
established through the remedy selection process
stated in 6 NYCRR Part 375-1.10. At a
minimum, the remedy selected must eliminate or
mitigate all significant threats to public health
and/or the environment presented by the
hazardous waste disposed at the site through the
proper application of scientific and engineering
principles.

The remediation goals for this site are to eliminate
or reduce to the extent practicable:

. Infiltration of surface water into the soils
and/or the release of contaminants from
the soils into on-site groundwater that may
create exceedances of groundwater quality
standards;

. Exposure of persons and wildlife at or
around the site to contaminated surface
soils on-site;

In this PRAP, Alternative 7 was assembled for
evaluation by combining the groundwater re-
injection system in Alternative 5 with the
groundwater collection and treatment system of
Alternative 6. There are four alternatives which
address contaminated groundwater (Alternatives
4, 5, 6 and 7). These groundwater alternatives
will be evaluated against the criteria together.
There are two soil alternatives (Alternatives 2 and
3) addressing the soil contamination that remains

. Exposure of persons at or around the site
to contaminated sub-surface soils during
any future intrusive activity;

. Migration of the  contaminated
groundwater off-site, causing exceedances
of water quality standards off-site;

. Exposure of flora or fauna to off-site
contaminated groundwater migration that
does not meet NYSDEC Class GA
Ambient Water Quality Criteria; and

o Impact upon indoor air quality from soil
vapors migrating into buildings.

SECTION 7: SUMMARY OF THE
EVALUATION OF ALTERNATIVES

The selected remedy must be protective of human
health and the environment, be cost-effective, and
comply with other statutory requirements; then
utilize = permanent  solutions, alternative
technologies, or resource recovery technologies to
the maximum extent practicable. Potential
remedial alternatives for the BASF Manufacturing
Plant site were identified, screened and evaluated
in the November 26, 2001, FS report entitled
"Feasibility Study Report - BASF Rensselaer”
which is available at the document repositories
mentioned previously.

The NYSDEC accepts the FS for its technical
information, but does not agree with the FS
Report regarding the results of the evaluations
presented. Also, the completed Soil Excavation
IRM was not reflected in the FS. Therefore, the
NYSDEC has included its own evaluations in this
PRAP.

on-site, and will be evaluated against the criteria
together.

A summary of the remedial alternatives that were
considered for this site are discussed below. The
present worth represents the amount of money
invested in the current year that would be
sufficient to cover all present and future costs
associated with the alternative. This enables the
costs of remedial alternatives to be compared on a
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common basis. As a convention, a time frame of
30 years is used to evaluate present worth costs
for alternatives with an indefinite duration. This
does not imply that operation, maintenance, or
monitoring would cease after 30 years if
remediation goals are not achieved.

7.1:  Description of Remedial Alternatives

The potential remedies are intended to address the
contaminated soils, groundwater, and waste
sludge at the site. Alternatives were developed to
address contaminated soils (Alternatives 2 and 3)
and contaminated groundwater (Alternatives 4, 5,
6, and 7) on the manufacturing plant itself.

The following activities were determined to be
basic elements that would be performed as part of
the final remedy in order to meet SCGs and be
protective of human health and the environment,
regardless of which of the six (of seven)
alternatives requiring remedial action is chosen:

. To be protective of groundwater, complete
the approved contaminated soil source
area IRM described in Section 5.2 by
excavating the remaining source of
contamination in the soils near the lagoon
(Area4A), and disposal of these excavated
soils off-site (at an approved facility);

. To be protective of groundwater and to
eliminate a major source of listed
hazardous waste, implement the approved
process building IRM work plan described
in Section 5.2 by removing, stabilizing as
necessary, and disposing of off-site (at an
approved facility) the process building

Capital costs included in the following remedial

alternative descriptions do not include the

$1,770,000 cost of the basement sludge and
underlying contaminated soil removal; the
$5,400,000 cost of lagoon sludge removal; storm
water system modification; nor the gas venting,
control of vapor migration, and monitoring. These
are common items to all the alternatives being
considered and their costs will be added to the
total capital cost of the proposed remedy in
Section 8 of the PRAP.

basement sludge and underlying
contaminated soils;
. To eliminate a major source of listed

hazardous waste; excavate, stabilize
(dewater), pre-treat as necessary for VOCs
and dispose of (at an approved facility) the
sludge from the wastewater treatment
lagoons off-site;

. To be protective of worker safety and the
health of the adjacent community, develop
a soils/dust management plan to address
residual contaminated soils that may be
excavated from the site during future
redevelopment, or disturbed during
building demolition/raising;

> To be protective of public health,
implement institutional controls (including
deed restrictions) to prevent the use of
groundwater and restrict future use of the
site;

. To be protective of public health, develop
a soil gas monitoring program to evaluate
the need for gas venting and gas control
due to the possible build up of vapors
under the cap which may impact indoor air
quality from soil vapors migrating into
buildings; and

. To ensure the effectiveness of the
proposed remedy for OUI, institute a
long-term  groundwater  monitoring
program.

Alternative 1: No Further Action

The No Further Action alternative recognizes
remediation of the site conducted under
previously completed IRMs. To evaluate the
effectiveness of the remediation completed under
the IRM, only continued monitoring is necessary.

This alternative would leave the site in its present
condition and would not provide any additional
protection to human health or the environment.
The annual O&M cost for monitoring the
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groundwater would be $12,500 for 30 years. The
total present worth cost for monitoring the
groundwater would be $397,000.

SOIL REMEDIATION ALTERNATIVES

Alternative 2: Excavation and Off-Site

Disposal of Unsaturated Soils Greater than
NYSDEC TAGM 4046 Recommended Soil

Cleanup Objectives (RSCOs)

Present Worth: $ 42,323,200
Capital Cost: $ 41,926,200
Annual O&M: $ 12,500

Time to Implement 18 months - 2 years
This alternative includes excavation and off-site
disposal of the unsaturated soils which are greater
than the NYSDEC RSCOs in TAGM 4046. This
alternative would remove the accessible soils to a
depth one foot below the water table. Saturated
soils deeper than one foot below the water table
would not be accessible, due to the technical
difficulty of the construction requirements for
sheeting and dewatering the areas to be excavated,
and would remain on-site. After excavating to
one foot below the water table, these areas would
be back-filled with clean off-site material.

The total areal extent is approximately twenty
acres, and the depth to the water table varies from
five to fifteen feet below the land surface. About
187,840 cubic yards of non-hazardous waste and
about 9,870 cubic yards of hazardous waste (a
total of 197,710 cubic yards of material) would be
excavated. Accessibility requires that the majority
of the on-site buildings be demolished prior to
excavation activities. Waste characterization
samples would be taken for every 1000 cubic
yards of material excavated.

Annual O&M: $ 12,500
Time to Implement 6 months - 9 months

This alternative includes in-situ (in place and
below the ground surface) chemical oxidation
within the groundwater (or in the vicinity of the
selected groundwater source area) on-site. The
area that would be treated is located in the north-
west quarter of the main plant (includes Area 2
and Area 4B), is approximately 191,000 square

Alternative 3: Asphalt and Concrete

Pavement Cap
Present Worth: $ 2,014,800
Capital Cost: $ 1,309,800
Annual O&M: $32,500
Time to Implement 1 year

This alternative would include a low permeability
asphalt and concrete cap over all areas with
residual soil contamination. The cap would be a
combination of new asphalt, competent existing
asphalt, buildings and parking/loading areas. This
alternative would minimize the potential of
human and/or animal direct contact with the
underlying soils and greatly reduce the rate of
infiltration of surface water. It is presumed that
the existing buildings would remain in place and
function as part of the cap (see Figure 8).

The total area to be capped would be
approximately 27 acres, with an approximate
thickness of twelve inches. The asphalted areas
would consist of eight inches of subbase and four
inches of asphaltic pavement. Once completed,
the inspection and annual certification,
maintenance, and repair of the cap would be
required.

GROUNDWATER REMEDIATION
ALTERNATIVES

Alternative 4: In-situ Chemical Oxidation of
YOC Source Areas

Present Worth:
Capital Cost:

$ 5,356,500
$ 4,959,500

feet, and contains a large plume of VOC and
SVOC contamination.

This alternative would destroy organic
contamination within the subsurface (in-situ) by
using a blend of catalysts, oxidizers and viscosity
enhancers (called an agent). The agent would be
injected through a delivery system designed
specifically for this site. The success of this type
of remediation would be limited by the even
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distribution of the agent, therefore it is estimated
that 1,330 injection points would be required to
treat 191,000 square feet. The potential for
mobilizing metals would be considered when
proposing chemical oxidation.

Alternative 5: Extraction, Treatment and Re-
injection into VOC Source Areas

Present Worth: $ 3,573,000
Capital Cost: $ 1,634,400
Annual O&M: $112,800
Time to Implement 9 months - 1 year

This alternative includes the construction,
operation, and maintenance of a groundwater
extraction, treatment and re-injection system.
This would only address a VOC contaminated
groundwater plume in the north-west quarter of
the site (see Figure 9) would be captured (and
collected) by a system of collection trenches and
extraction wells, treated on-site, then re-injected.
The re-injection phase addresses the residual soils
acting as a source to this plume in the north-west
quarter of the site. Treated groundwater (along
with surfactant and biological amendments)
would be re-injected into the source area (where
the mobilization of metals is not a risk) to
expedite the remediation of those residual soils.
The proposed system would be located in the
north-west quarter of the site and consist of a
network of piping, extraction wells, interceptor
trenches, and approximately 30 re-injection wells.

The treatment phase would potentially include
equalization (which prevents the collection system
from being overwhelmed by a slug of higher
contamination), metals removal, and VOC/SVOC
Alternative 7: Combination of Alternative 5

and Alternative 6
Present Worth: $ 4,328,600
Capital Cost: $ 1,926,600
Annual O&M: $142,900
Time to Implement 9 months - 1 year

This alternative combines the groundwater re-
injection system in Alternative 5 with the

removal. The individual components may be
modified, removed and/or replaced during the
design phase. All of the treated water would be
re-injected and the system would operate at an
estimated optimal flow rate of 20 - 30 gallons per
minute (gpm) to contain the plume. The treated
water would meet all applicable discharge limits.

Alternative 6: Containment, Collection and
On-site Treatment of Groundwater

Present Worth: $ 3,949,900
Capital Cost: $ 1,547,400
Annual O&M: $ 142,900

Time to Implement 9 months - 1 year
This alternative includes the construction,
operation, and maintenance of a groundwater
extraction and treatment system. All the
contaminated groundwater on-site would be
captured on-site (and collected) by a system of
collection trenches and extraction wells (see
Figure 7); treated on-site, then discharged to the
Rensselaer County Sewage Treatment Plant (also
known as a publicly owned treatment works
(POTW)) or the Hudson River. The proposed
collection system would consist of an extensive
network of piping, extraction wells, interceptor
trenches, and a groundwater treatment system that
would operate at an estimated 80 - 100 gpm.

The treatment phase would potentially include
equalization, metals removal, and VOC/SVOC
removal. The individual components may be
modified, removed and/or replaced during the pre-
design phase. All the treated water would meet all
appropriate discharge limits.

comprehensive (on-site) groundwater collection
and treatment system of Alternative 6.
Contaminated groundwater would be contained
on-site (and collected) by a system of collection
trenches and extraction wells and treated on-site
using a water treatment system. After being
treated, a portion of the treated water (estimated to
be 20 - 30 gpm) would be re-injected into the
VOC contaminated residual soils to assist in
cleansing these soils (see Figure 9). The
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remainder of the treated groundwater would be
discharged to either a POTW or the Hudson
River.

If re-injection becomes no longer viable at some
future date, all the treated groundwater would be
discharged to either a POTW or the Hudson River
for the remainder of the life of the groundwater
containment, collection and on-site treatment
system.

The treatment phase would include the same
equalization, metals removal, and VOC/SVOC
removal as proposed for Alternatives 6. The
individual components may be modified, removed
and/or replaced during the pre-design phase. All
treated water would meet all appropriate discharge
limits.

7.2 Evaluation of Remedial Alternatives

The criteria to which potential remedial
alternatives are compared are defined in 6
NYCRR Part 375, which governs the remediation
of inactive hazardous waste disposal sites in New
York State. The first two evaluation criteria are
termed “threshold criteria” and must be satisfied in
order for an alternative to be considered for
selection.

1.  Protection of Human Health and the
Environment. This criterion is an overall
evaluation of each alternative’s ability to protect
public health and the environment.

2. Compliance with New York State Standards,
Criteria, and Guidance (SCGs). Compliance with
SCGs addresses whether or not a remedy would
meet applicable environmental laws, regulations,
and other standards and criteria. In addition, this
criterion includes the consideration of guidance
which the NYSDEC has determined to be
applicable on a case-specific basis.

The most significant SCGs for OU1 are:

* New York State Ambient Water Quality
Standards and Guidance Values.

* Determination of Soil Cleanup Objectives and
Cleanup Levels (Technical and Administrative

Groundwater Alternatives 6 and 7 would require
treatment of the groundwater on-site, with each of
these alternatives providing a similar level of
protection for human health and the environment.
Alternatives 6 and 7 would eliminate plume
migration off-site. Groundwater Alternatives 4
and 5 would significantly reduce the concentration
of the organic contaminants on-site, but would not
stop the contaminated groundwater from
migrating off-site. It would also not address the
arsenic groundwater contamination in the main
plant and lagoon areas. Therefore, Alternative 4
or Alternative 5 (by itself) would not protect
human health and the environment off-site.

Soils Alternatives 2 and 3 would be protective of
human health from exposure to contaminated
soils. Alternative 3 would not remove any
contaminated soils, however it would reduce the
potential for direct contact and migration of
contaminants into groundwater through the
construction of a cap. Alternative 2 would
provide the greatest level of protection to human
health and the environment (by itself) since the
largest volume of contaminated soils would be
removed from the main plant, eliminating the
potential for direct contact and the migration of
contaminants into groundwater.

The no further action alternative (Alternative 1)
would not be protective, and will not be
considered for the remaining evaluation criteria.

Guidance Memorandum HWR-94-4046, hereafter
referred to as TAGM).

Groundwater Alternatives 6 and 7 would not
satisfy groundwater standards on-site in a
reasonable time frame, however, groundwater
standards would be met off-site (over time), as
they would control off-site migration of
contaminated groundwater. Groundwater
Alternative 4 and 5 would significantly reduce the
concentration of most of the organic contaminants
on-site, but would not achieve their respective
groundwater standards. Alternative 4 and 5 would
also not address the arsenic related groundwater
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contamination. = A groundwater monitoring
program would remain in place for as long as
needed to confirm compliance with groundwater
quality standards off-site.

Soils Alternative 3 would prevent surface
exposure and direct contact, but would not meet
the TAGM objectives for the COCs since
contaminated soils would be capped in place.
Soils Alternative 2 would meet the TAGM
objectives for the contaminants present in the
unsaturated soils. However, the saturated soils
would not meet the TAGM objectives since they
would not be excavated.

The next five “primary balancing criteria” are used
to compare the positive and negative aspects of
each of the remedial strategies.

3. Short-term Effectiveness. The potential short-
term adverse impacts of the remedial action upon
the community, the workers, and the environment
during the construction and/or implementation are
evaluated. The length of time needed to achieve
the remedial objectives is also estimated and
compared against the other alternatives.

Groundwater Alternatives 5, 6 and 7 would
require approximately 12 months for construction
to be completed and involve intrusive activity to
install the trenches, pipes or recovery wells for
groundwater collection. Therefore, they would
have a short-term adverse impact upon the
community. Groundwater Alternative 4 would
require 6 to 9 months to complete construction,
not require intrusive activities, and therefore
would have less of a short-term adverse impact
Groundwater Alternatives 6 and 7 would offer
good long-term effectiveness if the pumping of
groundwater and the treatment of groundwater are
constantly maintained. Alternatives 7 would have
the added benefit of re-injecting the treated
groundwater back into the contaminated residual
soils (where the mobilization of metals is not a
risk) in order to help flush contamination from
these soils. The effectiveness of the containment,
collection and treatment systems would be
continually evaluated through a groundwater
monitoring program. Alternative 4 would present

upon the workers, the community, and the
environment.

Soils Alternative 2 would require up to 2 years to
complete, involves excavation of the
contaminated soils, and if not designed correctly
would have the greatest potential for a short-term
adverse impact. A significant amount of truck
traffic would be expected for Alternative 2,
hauling fill to the site and contaminated material
from the site. Noise would be generated from
operating the construction equipment. These
impacts would be mitigated through conventional
and remedial construction practices approved by
the NYSDEC and the NYSDOH.  Soils
Alternative 3 would require approximately 12
months to complete, does not require intrusive
activities, and therefore would have less of a
short-term adverse impact upon the workers.
Materials would have to be hauled in, in order to
construct a cap over the remainder of the unpaved
areas, which would have less of an impact on the
community than Alternative 2.

4. Long-term Effectiveness and Permanence.
This criterion evaluates the long-term
effectiveness of the remedial alternatives after
implementation. If wastes or treated residuals
remain on-site after the selected remedy has been
implemented, the following items are evaluated:
1) the magnitude of the remaining risks, 2) the
adequacy of the engineering and/or institutional
controls intended to limit the risk, and 3) the
reliability of these controls.

the highest long-term risk since it would leave
contaminants above standards, both treated
(organic contaminants) and untreated (metals).

Soils Alternative 2 would be the most effective
and permanent in the long-term(for soils
contamination) because it would remove all
unsaturated  soils  containing  hazardous
constituents above TAGM  objectives.
Contamination would remain in the saturated soils
after implementation of Alternative 2. Soils
Alternative 3 would not remove contaminated
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soils and therefore poses a greater potential for
long-term risk. Alternatives 2 and 3 would
include deed restrictions to provide long-term
human health protection.

5. Reduction of Toxicity, Mobility or Volume.
Preference is given to alternatives that
permanently and significantly reduce the toxicity,
mobility or volume of the wastes at the site.

Groundwater Alternatives 6 and 7 would contain
the contaminant plume on-site thereby greatly
reducing the mobility of the contamination.
Groundwater Alternative 4 would treat the organic
contaminants in-situ thereby reducing their
mobility, however it would not address the
arsenic contamination downgradient of the main
plant in the vicinity of the lagoons. All of the
groundwater alternatives also reduce the volume
and toxicity of contaminants in the groundwater
via treatment. Alternatives 5 and 7 have the
added benefit of re-injecting the treated
groundwater back into the contaminated residual
soils (in the north-west quarter of the site) in order
to help flush contamination from these soils.
However, re-injecting the treated groundwater
may only be viable if there is sufficient recharge
to the shallow water bearing unit.  The
effectiveness of the containment, collection and
treatment system must be continually evaluated
through a groundwater monitoring program and
annual certification.

Soils Alternative 3 would reduce the mobility of
the contamination, without treatment, by placing a
The soils alternatives also can be implemented.
Qualified contractors with the necessary
personnel, equipment, and material would be
available for each of these alternatives.
Alternative 2 would be the most difficult to
implement, from both a technical and
administrative viewpoint, since it involves the
removal, storage, and off-site transport of
197,710 cubic yards of impacted soils (above the
water table). Alternative 3 would not involve the
removal of contaminated soils, but materials
would have to be brought on-site to construct the
asphalt cap.

low permeability asphalt cap over the site. The
cap would reduce surface water infiltration
thereby reducing the potential for contaminant
migration. Soils Alternative 2 would provide the
greatest reduction in volume of contaminated soils
present at the site by removing all of the
unsaturated soils contaminated above the TAGM
objectives. It should be noted that there would be
no reduction in volume of contaminated soils
since they would be sent off-site for disposal at an
approved facility.

6. Implementability. = The technical and
administrative feasibility of implementing each
alternative are evaluated. Technical feasibility
includes the difficulties associated with the
construction of the remedy and the ability to
monitor its effectiveness. For administrative
feasibility, the availability of the necessary
personnel and materials is evaluated along with
potential difficulties in obtaining specific
operating approvals, access for construction, and
institutional controls.

All four of the groundwater alternatives can be
implemented. Qualified contractors with the
necessary personnel, equipment, and material
would be available for each of these alternatives.
Alternatives 5, 6 and 7 would require BASF to
meet the substantive technical requirements of a
water discharge permit. Since there is no water
discharge associated with Alternative 4, this
administrative requirement would not be
necessary.

7. Cost-Effectiveness. Capital costs and
operation, maintenance, and monitoring costs are
estimated for each alternative and compared on a
present worth basis. Although cost-effectiveness
is the last balancing criterion evaluated, where
two or more alternatives have met the
requirements of the other criteria, it can be used as
the basis for the final decision. The costs for each
alternative are presented in Table 3.

The present worth costs for the groundwater
alternatives range from $3,573,000 to $5,356,500.
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Alternative 5 would be the least expensive and
Alternative 4 the most expensive.  Soils
Alternative 3 would cost $2,014,800. Alternative
2 would be the most expensive alternative at
$42,323,200.

This final criterion is considered a “modifying
criterion” and is taken into account after
evaluating those above. It is evaluated after
public comments on the Proposed Remedial
Action Plan have been received.

8. Community Acceptance - Concerns of the
community regarding the RI/FS reports and the
PRAP are evaluated. A responsiveness summary
will be prepared that describes public comments
received and the manner in which the NYSDEC
will address the concerns raised. If the selected
remedy differs significantly from the proposed
remedy, notices to the public will be issued
describing the differences and reasons for the
changes.

SECTION 8: SUMMARY OF THE
PROPOSED REMEDY

The NYSDEC is proposing a combination of
Alternatives 3 and 7 as the remedy for OUI.
Alternative 3, an asphalt cap, would consist of a
low permeability asphalt cap over those areas not
currently covered by competent pavement or
buildings. Alternative 7, a combination of
The soils alternatives are similar with respect to
the majority of the balancing criteria. With the
highly contaminated soils in the source areas
(except for the east and west sides of Area 4A)
removed during the Soil Excavation IRM, the
impact upon groundwater has been greatly
reduced. Alternative 3 would not actively remove
the remaining residual contaminated soils from
the source areas, but instead would place a low
permeability cap over all these areas. Alternatives
2 and 3 both have short-term impacts which can
be controlled, but the difficulty in handling a great
volume of material in a limited space (as proposed

Alternatives 5 and 6, would involve constructing
a groundwater containment system (GCS) so that
groundwater would be contained on-site by a
system of collection trenches and extraction wells,
treating the groundwater on-site (to remove
metals, VOCs and SVOCs), then re-injecting a
portion of the treated groundwater (along with
surfactant and biological amendments) to expedite
the remediation of the residual water-saturated
soils. If re-injection is no longer viable at some
future date, all the treated groundwater would be
discharged to either a POTW or directly to the
Hudson River in conformance with NYSDEC
discharge limitations.

This selection is based on the evaluation of the
seven alternatives developed for this site. With the
exception of the No Further Action alternative,
each of the alternatives would comply with the
threshold criteria.

Because Alternatives 2-7 are comparable
regarding the threshold criteria, the five balancing
criteria are particularly important in selecting a
final remedy for OU1. Alternatives 3 and 7 best
achieve the primary balancing criteria described
in Section 7.2. They would achieve the
remediation goals for the site by capping the
residual soils that create the potential threat to
public health and the environment, greatly reduce
the source of contamination to groundwater, and
restore groundwater quality to the extent
practicable.

in Alternative 2) greatly increases the potential for
impact upon the community. The time needed to
implement Alternative 3 would be shorter than for
Alternative 2. Alternative 2 involves a major
increase in cost (many times the expense of
Alternative 3) for similar benefits (as described
above).

The groundwater alternatives are similar with
respect to the majority of the balancing criteria
and cost. The equipment needed for removing
VOCs, SVOCs, and metals from the groundwater
is the same for Alternatives 6, and 7. Alternative
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7 combines the benefits from Alternatives 5 and 6
by re-injecting the treated groundwater into the
water-saturated soils where the mobilization of
metals is not a risk. The remaining volume of
treated groundwater would be discharged to a
POTW or the Hudson River in conformance with
NYSDEC discharge limitations for the remainder
of the life of the remedial system.

The estimated present worth cost to implement the
comprehensive remedy (including excavation of
the building basements sludge and lagoon sludge)
is $13,187,400. The cost to construct the remedy
is estimated to be $10,406,400. The annual
operation and maintenance cost for years 0 to 30
is estimated to be $164,600. The total present
worth for (a minimum of) 30 years of annual
operation and maintenance is estimated to be
$2,781,000.

The elements of the proposed remedy are as
follows:

¥ A remedial design program to verify the
components of the conceptual design and
provide the details necessary for the
construction, operation and maintenance,
and monitoring of the remedial program.
Any uncertainties identified during the
RI/FS would be resolved;

2. A low permeability asphalt and concrete
cap over those areas with residual soils

Imposition of an institutional control in
such form as the NYSDEC may approve
that would prevent future residential and
inappropriate  commercial/institutional
use of the site, and the use of groundwater
as a source of potable or process water
without necessary water quality treatment
as determined by the Rensselaer County
Department of Health and NYSDOH.

The property owner would complete and
submit to the NYSDEC an annual
certification until the NYSDEC notifies
the property owner in writing that this

contamination not currently covered by
competent pavement or buildings;

Completion of the removal of the
source of contamination in the
soils near the lagoon on the west
side of Area 4A, and disposal of
these excavated soils off-site (at
an approved facility). The soils
on the east side of Area 4A will
be address as part of 0U2;

Removal of the process building
basement sludge and underlying
contaminated soils and disposal
(which may require stabilization)
of these excavated materials off-
site (at an approved facility);

Excavation, stabilization
(dewatering), pretreatment as
necessary for VOCs, and off-site
disposal (at an approved facility)
of the sludge from the treatment
lagoons;

Development of a soils/dust
management plan to address
residual contaminated soils that
may be excavated from the site
during future redevelopment, or
disturbed during building
demolition. The plan would
require soils characterization
and, where applicable,
disposal/reuse in accordance with
NYSDEC regulations;

Imposition of an institutional
control in such form as the NYSDEC
may approve that would require
compliance with the approved soils
management plan;

certification is no longer needed. This
submittal would contain certification that
the institutional controls put in place,
pursuant to the Record of Decision, are
still in place, have not been altered, and
are still effective;

Construction of a groundwater
containment system (GCS), which
would extract impacted
groundwater, treat the groundwater
on-site, and inject the treated
groundwater into the residual
soils of the source areas. If re-
injection is no longer viable at
some future date, all the treated
groundwater would be discharged to
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either the Rensselaer POTW or the
Hudson River;

9. A soil gas monitoring program to
evaluate the need for gas venting
and gas control due to the
pessible build up of vapors under
the cap which may impact indoor
air quality from soil vapors
migrating into buildings; and

10. Since the remedy results in
untreated hazardous waste
remaining at the site, a long term
monitoring program would be
instituted. Off-site monitoring

wells would be sampled along the
western and southern boundaries to
assure that the contamination
levels in the groundwater continue
to decrease by eliminating the
sources. This program would allow
the effectiveness of the asphalt
cap and groundwater collection
system to be monitored and would
be a component of the operation
and maintenance for the site.
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Volatile Benzene ND to 2.2 (U) NA NA
Organic

Compounds Toluene NDto 11.3 NA NA

Xylene ND to 11(U) NA NA

Chlorobenzene ND to 40.1 NA NA

1,2-Dichloroethane ND to 11(U) NA NA

1,2-Dichlorobenzene ND to 48.5 NA NA

1,2,4-Trichlorobenzene NDto 514 NA NA

Semivolatile Benzo(a)anthracene ND to 41.7 NA NA
Organic

Compounds Benzo(a)pyrene ND to 26.6 NA NA

Dibenzo(a,h)anthracene ND to 6.58 NA NA

Phenol ND to 80 NA NA

Metals Arsenic ND to 73.9 NA NA

Chromium 18.2 to 27,500 NA NA

Lead 39.7 to 3,280 NA NA

Mercury ND to 10.6 NA NA

Zinc ND to 1,560 NA NA
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Volatile Benzene ND to 6.4 (U) 0.06 6o0f12
Organic
Compounds Toluene ND to 6.4(U) 5.5 3o0f12
Xylene ND to 6.4(U) 1.2 20f12
Chlorobenzene ND to 200 L7 7of 12
1,2-Dichloroethane ND to 6.4(U) 0.1 9of12
1,2-Dichlorobenzene ND to 120 7.9 3o0f12
1,2,4-Trichlorobenzene ND to 81 3.4 6o0f 12
Semivolatile Benzo(a)anthracene ND to 2.2 0.224 90f12
Organic
- Compounds Benzo(a)pyrene ND to 2.4(U) 0.061 12 of 12
| - Dibenzo(a,h)anthracene ND to 4(U) 0.014 12 0f 12
Phenol ND to 2.7 0.03 12 0f 12
Metals Arsenic ND to 57.6 13 60f12
Chromium 24.2 to 1,590 10 12 0f 12
Lead ND to 1,510 400 3o0f12
Mercury NDto 1.5 0.1 8of12
Zinc ND to 815 87* 6 of 12
* As per TAGM 4046 this represents a background value established for the site
-
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Volatile Acetone ND - 77 NA NA
Organic

Compounds Benzene ND - 22 NA NA

Chlorobenzene ND - 590 NA NA

1,2-Dichlorobenzene ND - 86 NA NA

Ethylbenzene ND - 24 NA NA

1,2,4-Trichlorobenzene ND-17 NA NA

Toluene 1.8 - 660 NA NA

Xylenes 1.4-130 NA NA

\ Semi-volatile Benzoic Acid ND -120 NA NA
Organic

Compounds Bis (2-ethylhexyl)phthalate ND - 82 NA NA

4-Chloroaniline ND - 160 NA NA

2-Methylnaphthalene ND - 23 NA NA

4-Nitroaniline ND - 30 NA NA

4-Nitrophenol ND -39 NA NA

Phenol ND - 140 NA NA

Metals Arsenic 20.7-197 NA NA

Chromium 467 - 4,830 NA NA

Mercury 0.557-19 NA NA

- Zinc 227 - 987 NA NA
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Volatile Benzene ND to 0.9 0.06 23 of 150
C;);lg):z: 3 Xylene ND to 3 120 10 of 150
Chlorobenzene ND to 19 1.70 17 of 150
1,2- Dichloroethane NDto 5 0.10 26 of 150
1,2-Dichlorobenzene ND to 44 7.90 10 of 70
1,2,4-Trichlorobenzene NDto 19 3.40 17 of 70
Semi-volatile Benzo(a)anthracene ND to 11 0.224 15 of 70
Organic
i N Compounds Benzo(a)pyrene NDto 9 0.061 30 of 70
Benzo(b)fluoranthene ND to 9 1.1 50f70
Benzo(k)fluoranthene ND to 3 L] 50f70
Chrysene ND to 10 0.4 8 of 70
Dibenzo(a,h)anthracene ND to 3 0.014 20 of 70
Ideno(1,2,3-c,d)pyrene ND to 6 3.2 1 of 70
Phenol ND to 3 0.030 14 of 70
Metals Arsenic ND to 623 7.50 233 of 290
Chromium ND to 833 10.0 62 of 70
Lead ND to 660 400 12 of 70
Mercury ND to 52.5 0.1 42 of 70
Zinc ND to 602 87.0* 42 of 70

* As per TAGM 4046 this represents a background value established for the site
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O

Volatile Benzene ND to 15 0.001 24 of 78
Organic

Compounds Ethylbenzene NDto 1.8 0.005 150f 78

Toluene ND to 0.14 0.005 15 of 78

Xylene NDto 3 0.005 15 of 78

Chlorobenzene ND to 170 0.005 24 of 78

1,2-Dichloroethane ND to 20 0.0006 45 of 78

1,2-Dichlorobenzene ND to 0.12 0.003 39 of 77

1,2,4-Trichlorobenzene NDto 1.5 0.005 6 of 77

Semi-volatile Benzo(a)anthracene ND to .003 .00002 1 of 67
Organic

Compounds Phenol ND to 0.58 0.0001 39 of 67

Metals Arsenic ND to 24.3 0.025 19 of 77

Chromium ND to 164 0.050 9 of 77

Hexavalent Chromium ND to 550(U) 0.050 9 of 50

Lead ND to 0.0472 0.025 1 of 77
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Volatile Benzene .06 210-34 067 - .083
Organic
Compounds Chlorobenzene 1.7 4.0 - 8,440 ND-<1.7
1,2-Dichlorobenzene 7.9 ND- 1,990 ND-<79
1,2,4-Trichlorobenzene 34 17.7 - 630 ND-<34
Ethylbenzene 5.5 14-123 ND-<5.5
Xylenes 1.2 6.8 - 841 2.0-3.7
<~l'Semi-Volatile: Benzo(a)anthracene 0.224 ND- 26 Not analyzed
Organic
Compounds Benzo(a)pyrene .061 ND - 86 Not analyzed
Dibenzo (a,h)anthracene .014 ND - 86 Not analyzed
Phenol .030 ND - 26 Not analyzed
Metals Arsenic : 7.5 11-1260 10 -917
Chromium 10 13.5 - 239,000 67 -8,761
Lead 400 655 - 19,200 ND - 586
W
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Volatile Chlorobenzene 1.7 ND - 455 ND-<1.7
Organic X
Compounds 1,2-Dichloroethane .100 ND - 296 ND -<0.1
1,2- Dichlorobenzene 7.9 ND- 4 ND-<7.9
Ethylbenzene 3.4 ND - 93 ND-<5.5
Toluene 55 ND - 46 ND-<1.5
: ) Xylenes 1.2 ND - 634 ND-<1.2
Semi-volatile | Benzo (a)anthracene 0.224 0.372-11 Not analyzed
Organic
Compounds Benzo (a) pyrene 0.061 0.123-9 Not analyzed
Dibenzo (a,h) anthracene 0.014 0.400-3 Not analyzed
Phenol 0.030 0.200 - 0.5 Not analyzed
Metals Arsenic 7.5 19.5 -48 Not analyzed
Chromium 10 13.1-20 Not analyzed

C
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Volatile Chlorobenzene I ND - 20 ND-<1.7
Organic ;

Compounds 1,2-Dichloroethane 0.1 ND-5 ND -<0.1
Benzene .06 ND - .07 ND -<.06
1,2,4-Trichlorobenzene 34 ND- 4 ND-<34

Semi-volatile Benzo(a)anthracene 224 372 -31 Not analyzed

Organic
Compounds Benzo (a) pyrene 0.061 0.130-4 Not analyzed
C Dibenzo(a,h)anthracene 0.014 0.380 - 4 Not analyzed
Phenol 0.030 0.12-1.2 Not analyzed
Metals Arsenic 7.5 1,120 - 1,560 29 - 1,880*
Chromium 10 15.7-30.9 10.7 - 309
Lead 400 33 - 491 13.3 - 508
Mercury 0.1 ND-1 ND - 0.348
Zinc 87** ND - 243 ND - 208

* Soils did not exhibit hazardous toxicity characteristics and therefore did not require further excavation per

the approved Soils Excavation IRM work plan. See Section 5.2: Interim Remedial Measures for further
details.

** As per TAGM 4046 this represents a background value established for the site

£

C
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Metals Arsenic 7.5 13 - 127,000 3.9-61,500

Footnotes for Tables 1- 5
a ppm = parts per million, which is equivalent to milligrams per kilogram, mg/kg, in soil;
b SCG = standards, criteria, and guidance values;

¢ NA - Not applicable - There are no recommended cleanup objectives for contaminants in waste material.

d@ - Not detected
e des exceedances for sampling results which reported detection limits at or above the applicable SCG denoted by (U) adjacent to
concentration

f Includes sampling results for samples taken from monitoring wells, sewer bedding and piezometers.
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1 No Further Action $0 $12,500 - 30yrs $397,000

2 Excavation and Off-Site Disposal of $41,926,200 $12,500 - 30yrs $42,323,200
Unsaturated Soils Greater than NYSDEC
RSCOs

3 Asphalt and Concrete Pavement Cap $1,309,800 $32,500 - 30yrs $2,014,800

4 In-situ Chemical Oxidation of VOC Source $4,959,500 $12,500 - 30yrs $5,356,500
Areas

5 Extraction, Treatment and Re-injection into $1,634,400 $112,800 - 30yrs $3,573,000
VOC Source Areas

6 Containment, Collection and On- $1,547,400 $142,900 -30yrs $3,949,400
Site Treatment of Groundwater

7 Combination of Alternative 5 and $1,926,600 $142,900 - 30yrs $4,328,600

~ Alternative 6

Proposed Remedy (Alternatives 3 and 7) Costs $3,236,400 $164,600 $6,343,400
Common Element (lagoon sludge removal,
storm water system modification, gas controls, $7,170,000 N/A $7,170,000
and building basement sludge removal) Costs*
Total Present Work Costs of Proposed $10,406,400 $164,600 $13,187,400

Remedy

*These costs do not include the estimated $4,700,000 for the Soil Excavation IRM.
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