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EPA ANNOUNCES PROPOSED PLAN

This Proposed Plan identifies the preferred alteredor
addressing the site-wide soils, groundwater, aad th
impoundment contents that have not yet been reneetlia
with the exception of Impoundment 1 and 2 at the
American Cyanamid Superfund Site (Site) and pravide
the rationale for those preferences.

Out of the existing 27 impoundments identifiedhat Site,
16 were determined to be potentially contributing t
groundwater contamination and, therefore, deemed
necessary to be addressed under the Comprehensive
Environmental Response, Compensation and Lialgitity
(CERCLA, or Superfund). Excluding Impoundments 1
and 2, there are six impoundments remaining orsitee

that have not yet been addressed under CERCLAE€Thes

six impoundments were evaluated in a Comprehensive
Site-wide Feasibility Study along with site-related and

groundwater. The impoundments have been found to be

contaminated with mainly volatile organic compounds
(VOCs), semi-VOCs, and metals. Groundwater
underlying the Site and nearby areas, not currersiyl as
a source of drinking water, is contaminated withaise
and VOCs, such as benzene, chlorobenzene,
ethylbenzene, and xylene as a result of previotgs Si
activities. Site-wide soils mainly contain polyctitated
biphenyls (PCBs), polycyclic aromatic hydrocarbons
(PAHSs), and chromium.

The U.S. Environmental Protection Agency (EPA) is
proposing active measures to address the contasdinat
impoundments and site-wide soils as the preferred
alternative, along with a groundwater recovery and
restoration action. EPA is recommending Remedial
Alternative 4A, identified as Consolidation/Treatmte
Soil Cover and Stabilization/Capping with Hydraulic
Control/Treatment of Groundwater.

This Proposed Plan summarizes the data and rational
considered in making this recommendation. This
document is issued by EPA, the lead agency for Site
activities. EPA, in consultation with the New Jgrse
Department of Environmental Protection (NJDEP), the

MARK YOUR CALENDAR

PUBLIC COMMENT PERIOD:

February 16, 2012— March 31, 2012, U.S. EPA will
accept written comments on the Proposed Plan dtineg
public comment period.

PUBLIC MEETING:

March 8, 2012 at 7:00 P.M.

U.S. EPA will hold a public meeting to explain the
Proposed Plan and all of the alternatives presenttt
Feasibility Study. Oral and written comments wiiabe
accepted at the meeting. The meeting will be hetdea
Somerset County Vocational and Technical High Sghpo
14 Vogt Drive, Bridgewater, New Jersey.

For more information, see the Administrative Record
at the following locations:

U.S. EPA Records Center, Region 2
290 Broadway, 18 Floor

New York, New York 10007-1866
(212)-637-4308

Hours: Monday-Friday, 9 AM to 5 PM

N.J. Department of Environmental Protection
401 East State Street, Trenton, New Jersey

Bridgewater Township Library
1 Vogt Drive, Bridgewater, New Jersey

support agency for Site activities, will select thenedy
for the Site after reviewing and considering all
information submitted during a 45-day public commen
period. EPA, in consultation with NJDEP, may modiig
preferred alternative or select another responisenac
presented in this Proposed Plan based on new iafa@mm
or public comments. Therefore, the public is enagad

to review and comment on dfle information presented in
this Proposed Plan.

EPA is issuing this Proposed Plan as part of itsroanity
relations program under Section 117(a) of CERCLAST
Proposed Plan summarizes information that can toredfo
in greater detail in several reports included m th
Administrative Record.




SITE DESCRIPTION

The Site, located in the central portion of Newségr is
within the southeastern section of Bridgewater Tsiwp,
Somerset County. It is bounded by Main Street ¢o th
north, the Raritan River to the west and south, and
Interstate 287 to the east, as shown on Figure 1.

Endangerment Assessment (BEA) Report establistad th
there are no current or future unacceptable rsksitman
health and the environment associated with the Hill
Property. Based on this finding, no remedial actias
required other than the implementation of a Clastibn
Exception Area (CEA) and a Well Restriction Area
(WRA) for the groundwater.

The Site encompasses approximately 435 acres asd Wan June 1999, all manufacturing ceased at the Bjt¢he

used for numerous chemical and pharmaceutical
manufacturing operations during the past 80-plasse
The facility was originally built in 1915 as Calco
Chemical Company to manufacture intermediate
chemicals and dyes. The plant expanded over the
following 60 years to become one of the nation‘géat
dye and organic chemical plants, resulting in the
production of thousands of chemical products. The
majority of the expansion at the plant occurredraft
American Cyanamid purchased the facility in 1928 an
was driven by the large increase in demand for atedm
in the United States, particularly during and imia&sly
after World War Il. The large increase in manufaciy
capacity during the period from 1930 through 1970
required more buildings, support services, andadiap
capabilities. As a result of past activities at fihality, a
number of waste storage and disposal areas, réferias
“impoundments,” were constructed. In addition, the
surrounding soils and groundwater were eventually
impacted. Throughout its more than 75-year
manufacturing history, numerous organic and inaigan
chemical raw materials were used at the facilitgrmduce
products including rubber chemicals, pharmacewjcal
dyes, pigments, chemical intermediates, and
petroleum-based products.

The Site is generally divided into two main porgoihe
Main Plant area refers to that portion of the Bitaperty
within a flood control dike, and the Flood Plaiearefers
to that portion outside the flood control dike.
Approximately 50% of the Main Plant was used for
production activities over the time the facility svactive.
Impoundments cover approximately 10 to 15% of the
Main Plant area. The remaining 35 to 40% was used f
storage of general equipment, raw material, andifed
product, as well as incidental waste disposal. magority
of the Flood Plain, which consists of approxima@0@o
of this area, contains impoundments, while the remg
20% continues to be virtually undisturbed. A maphef
Site can be found in Figure 2.

The Hill Property, also considered a part of the, 3¢ 140
acres located in the northeastern portion of the $he
Hill Property was separated from the former Maiar®|
area of the Site since it consisted of a reseafobratory
and administrative buildings. In December 1990
(amended March 1992), a Baseline Site-wide

end of November 2000, almost all buildings on-giezxe
demolished.

In December 1994, American Home Products Corparatio
purchased the American Cyanamid Company. In
December 2002, American Home Products Corporation
changed its name to Wyeth. In October 2009, Wyeth w
purchased by Pfizer Inc. and became a wholly owned
subsidiary of Pfizer. Title to the Site propertyhedd by
Wyeth Holdings Corporation (Wyeth).

SITE HISTORY

Preliminary investigations completed in 1981 vedfthat
approximately one-half of the Site was utilizedstmpport
manufacturing, waste storage, or waste disposaitaes,
and that contaminated source areas were confined
primarily to the main plant area and in the on-giteste
storage areas (impoundments). Twenty-seven
impoundments are believed to have been constriated
disposal purposes. Of the 27, 16 were identifiloeto
CERCLA classified impoundments since they were used
for storing by-products of rubber chemical prodoicti
dye production, and coal tar distillation, as vealifor
disposal of general plant waste and demolitionidebr
These impoundments were originally estimated tdaion
877,000 tons of waste material. Hence, these
impoundments, along with identified areas of
contaminated solils, are the primary focus of curren
remedial activities. Both media have been founkeo
sources of groundwater contamination. On Septe@ber
1983, the site was placed on the National Priaritiist
(NPL).

The 16 impoundments being addressed under CERCLA
have been identified using numbers, which include:
Impoundments 1, 2, 3, 4, 5, 11, 13, 14, 15, 1618719,
20, 24, and 26. More specifically, these sixteeiRCEA
impoundments:

e were re-evaluated as part of the 2012 Comprehensiy
Site-wide Feasibility Study (Impoundments 3, 4, 5,
13, 17, and 24);

are being re-evaluated as part of an ongoing Fdcuse
Feasibility Study due to their complexity, location
and volume (Impoundments 1 and 2);




. o Remedy Appropriateness Evaluation, 2005) and a
* are currently undergoing remediation (Impoundmentsybsequent Comprehensive Site-wide Feasibilityystud
15 and 16); report (2012).

e were remediated in accordance with CERCLA closurgy2 (Group I1): Impoundments 15, 16, 17, and 18
plans (Impoundments 11, 14, 18, 19, 20, and 26).

_ The CMS/FS for Group Il Impoundments was completed
Note: Impoundments 9, 10, and 12 were never usned_ fo in Nov 1993 and the ROD was signed in July 199& Th
waste disposal. Impoundment 21 was used to contain e mediation of Impoundment 18 was completed in IApri
emergency fire water and Impoundments 22 and 28 wer; ggg per the selected remedy. The remedy for

used to contain river silt from the facility’s foemriver Impoundments 15 and 16 was modified by NJDEP with a
water settling operation. Lagoon 6_ z_:md Impoundme@nts Explanation of Significant Differences (ESD) on
9A, and 25 were closed and classified as November 30, 1998. The ESD selected an alternative

Treatment/Storage/Disposal (TSD) facilities purguan remedy consisting of recycling of the material iaxide)
regulations issued under the Resource Conservation \\ithin both Impoundments 15 and 16. The recycling
Recovery Act (RCRA). Lagoon 7 is in the process of  ¢iarted in the spring of 2000 and is ongoing with a
being closed in accordance with RCRA closure plans. expected completion in 20 years. The remedial dietiv
for Impoundment 17 were suspended in 2004 pentiag t
completion of a remedy review report (Impoundment
Remedy Appropriateness Evaluation, 2005) and a

American Cyanamid entered into an Administrative
Consent Order (ACO) with NJDEP (referred to as the
1988 NJDEP ACO) in May 1988 to address the sixteen . . . L
impoundments, site-wide contaminated soils, and subsiqggr{[lComprehenswe Site-wide Feasibilityystud
groundwater. In addition to the regulatory requieents report ( )
established under the 1988 NJDEP ACO, a New Jerseyq3 (Group IlI): Impoundments 1, 2, 3. 4, 5. 14, 26
Pollutant Discharge Elimination System/Discharge to
Groundwater (NJPDES/DGW) permit was issued in 1987he CMS/FS for Group Ill Impoundments was completeq
This permit required American Cyanamid to conduct  ijn November 1997. A ROD followed in September 1998.
extensive groundwater monitoring on a quarterlyshas  As part of the 1998 ROD, EPA designated Impoundr@ent
and continue pumping bedrock production wells, ata as a Corrective Action Management Unit (CAMU) in
minimum rate of 650,000 gallons per day. This acti@s accordance with RCRA regulations.
designed to capture groundwater contamination witié
Site boundaries. The remedial activities for Impoundments 1 and 2ewe
suspended in 2004 and are being re-evaluated &sf@ar
In May 1994, American Cyanamid and NJDEP execute&eparate Focused Feasibility Study (FFS) due tnahee
an ACO Amendment (1994 NJDEP ACO Amendment) of their contents and their complexity. Remediatifn
which incorporated the existing groundwater pum@ind  Impoundments 3, 4, and 5 was suspended in 2004rqgend
monitoring requirements of the NJPDES/DGW permit  the completion of a remedy review report (Impoundime
and included additional groundwater monitoring Remedy Appropriateness Evaluation, 2005) and a
requirements for the Impoundment 8 RCRA Facility.  subsequent Comprehensive Site-wide Feasibilityystud
] ] B report (2011). Impoundments 14 and 20 were remedliat
Due to the complexity, size, and nature of contatiom  ,jer CERCLA per a 2007 ESD and completed in Augus
at the Site, all impacted and affected impoundments 5410 |mpoundment 26 was excavated, solidified with
site-wide soils and groundwater were originally@efed  cement, placed in the Impoundment 8. Remediation of

into seven Operable Units (OUs). A summary of the Impoundment 26 was completed under CERCLA in May
specific OUs and their status are as follows: 2002.

OU1 (Group ): Impoundments 11, 13, 19, and 24 OU4-: Site Soils

A Corrective Measures Study/Feasibility Study (CMS) o 1992 Surface Soil Remedial/Removal Action Program

was completed for the Group | Impoundments in 1892 |\ 4q completed addressing areas of soil contamimégit
the Record of Deplsmn (ROD) was signed in Septembe pose a potential risk to worker health and safEie
1993. The remedies for Impoundments 11 and 19 were .oqram included excavation and off-site disposal o

completed in November 1997 and November 1995, pcg_contaminated soil, excavation and disposal of
respectively. The remedial activities scheduled for PAH-contaminated soil, capping of another
Impoundme.nts 13 and 24 were .suspended in 2004mendb AH-contaminated area, as well as placement of a
the completion of a remedy review report (Impoundine geotextile, soil, and vegetative cover over a

)
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chromium-contaminated area. This program, along wit requirements. Impoundment 9A was closed in-place by
plans for an OU4 Surface Soils ROD, was suspented i installing a double synthetic liner capping system.
2004 and has been re-evaluated as part of the

Comprehensive Site-wide Feasibility Study. Comprehensive Site-wide Feasibility Study

OUS5: Site Groundwater In Spring 2004, Wyeth submitted several documents t
EPA and NJDEP seeking a suspension of remediajesi
In accordance with the NJDEP ACO, a groundwater  and remedial action work on the OU3 remedy and

monitoring program was established and included proposed to reassess the entire Site through a
site-wide groundwater pumping and monitoring. To Comprehensive Site-wide Feasibility Study. In its
control groundwater contamination related to the,Si proposal, Wyeth stated that the remedy selectethéor

Wyeth operates bedrock production wells with purg@in  OU3 impoundments could not be performed as intended
a minimum rate of 650,000 gallons per day and moogiit based on technical infeasibility. The difficulties
groundwater quality on a semi-annual basis. The mentioned included the impracticability of contaigiair
groundwater monitoring program was re-evaluatgobals emissions within permissible levels, a schedule to

of the Comprehensive Site-wide Feasibility Studyl(®. complete was estimated at 15 to 20 years, and @ wagt
This program, including the frequency of groundwate escalation of over 100% higher than the origintiheste
monitoring events, will be reassessed throughaut th provided in the September 1998 ROD. Based on these
remedy selection process with completion expected  issues and the belief that previous decisions sy a

during site-wide Remedial Design activities. benefit from a comprehensive review, Wyeth propdeed
_ reassess the OU3 remedial action and the other ROD
OU6: Hill Property remedies; complete the remedial investigationsissuidr

site-wide soils, groundwater, and wetlands; andusye
potential future-use plans for the Site. All phasese to
be combined into a single comprehensive program.

In July 1996, a no further action with monitoringda
institutional controls ROD was issued by NJDEPtfus
portion of the Site. As a result of the ROD andantain
water use restrictions, NJDEP established a CEA/WRA |mpoundment 1 and 2 Focused Feasibility Study

for the Hill property, which was closed in June 2@gter

residual groundwater contamination was recoverbd. T In 2009, both EPA and NJDEP agreed to separate
site-wide CEA/WRA is currently being developed with Impoundments 1 and 2 from the Site-wide Feasibility
NJDEP. The Hill Property portion of the Site wasetled  Study and site-wide remedy decision. Due to théliig
from the NPL on December 29, 1998. The Hill Propert complex nature of the contaminants within Impoundise
has been redeveloped for commercial use (i.eil reta 1 and 2 and their location in the flood plain, &sed

stores, a professional baseball stadium, and a Feasibility Study is currently being performed bede
commuter/stadium parking lot). impoundments with its own specific remedy to follow
OU7: Site-related Wetlands Corrective Action on Groundwater Discharges

A Baseline Ecological Risk Assessment (BERA) was In Fall 2010, Wyeth performed a site-wide inspatod
completed in January 2005 and a Human Health Risk the facility to note any environmental-related cenms. As
Assessment (HHRA) for the Flood Plain was compléted a result, Wyeth observed groundwater dischargerfed
December 2006. Site-related wetlands were re-etedua to as seeps) from the Site banks in the vicinity of

as part of site-wide soils in the Site-wide FS. Impoundments 1 and 2 into the Raritan River. After
sampling was performed and laboratory analysis was

Non-CERCLA Impoundments (RCRA) completed in December 2010, it was determinedtteat
seeps contained up to 20,000 parts per billion)Yppb

Lagoons 6 and 7 and Impoundments 8 and 9A are being . ane.

addressed under RCRA. The Impoundment 8 Facility wa

developed into a RCRA Subtitle-C landfill in Mayd9  |n February 2011, EPA and Wyeth developed an Imteri
The design included a triple liner, leachate detecnd  Mitigation System (IMS) plan to immediately addréiss
collection system and groundwater monitoring system seeps while a longer term solution could be disiss
All of Lagoon 6 and approximately 95% of Lagoorofis  planned, and implemented. The IMS plan required the

and silts have undergone remediation through installation of activated carbon-filled sand balgsg the
excavation/solidification and were placed into River at the seep discharge points_ These Carm ba
Impoundment 8. Impoundment 8 accepts only sitegdla continue to remain in place until the completioraof
materials defined under RCRA Subtitle C landfill |0nger term solution expected in Sprmg 2012.




As part of a more effective engineered solutioaddress
the seeps, Wyeth signed an Administrative Order on
Consent (AOC) with the EPA on July 19, 2011 to addr

(as defined by EPA under CERCLA), was treated ta-si
through recycling as a fuel sourc¢ee(destruction). Table

1 also provides the areas and volumes remediated by

impoundment.

the seeps adjacent to Impoundments 1 and 2. The AOC

required Wyeth to design and construct a Groundwate
Removal System to intercept and capture or otherwis
prevent releases of groundwater originating fromm3ite
into the Raritan River. Wyeth proposed the consimamf
an interception trench along the Site banks oRhAgtan
River in the vicinity of Impoundments 1 and 2. Taater
captured in the interceptor trench would be treatedl
then discharged to Cuckhold’s Brook after treatmBaoth
EPA and NJDEP have agreed to this approach asd it i
currently underway.

SITE CHARACTERISTICS

The area surrounding the Site is an urban mixtfire o
industrial and residential uses. The American Cyada
Site is currently zoned for industrial use. The-48%e Site
is fenced and contains a large vacant factory-styileling
and a few small vacant buildings. The propertyoseced
with a mixture of vegetation and asphalt patchés T
surrounding community is serviced by a public water
supply that is not connected with the contaminated
groundwater beneath the Site.

Based on information provided in previous studied a
reports, Site areas of concern include: impoundment
contents, Main Plant soils, Flood Plain soils, and
site-related groundwater.

Impoundment Contents

The locations of the impoundments are shown onrEigu
Out of the 27 impoundments constructed for wastege
or disposal, 16 were determined to potentially abate

Impoundments 15 and 16 are currently undergoing
remediation albeit on a slower pace. The curregbomy
remedy for these impoundments is considered apjptepr
and consists of recycling/reuse of iron oxide. Thimedy
also includes the recycling/reuse of iron oxideated in a
nearby area, referred to the former drying bed.area
Therefore, Impoundment 15, Impoundment 16, and the
former drying bed area are not included as patttief
site-wide remedy, with the exception of a smalltipor of
the former drying bed area which contains a tamgte.

Remaining |mpoundments

The total area of the impoundments yet to be reatedi
(Impoundments 1, 2, 3, 4,5, 13, 17 and 24) is
approximately 27.7 acres, with an approximate vewah
387,700 CY. As previously stated, Table 1 shows the
contaminants of concern (COCSs) per impoundment.
Impoundments 1 and 2 are being completed under a
separate FFS and remedial action.

Based on historical analytical data and information
provided in previous studies and reports, the waste
material in the remaining impoundments will genigral
require some form of control to eliminate direchizwt
exposures and migration to groundwaliexo additional
exposure routes, inhalation or ingestion of dustagors,
and physical movement of the materials beyond their
location and subsequent contact with receptorst aiss
be addressed.

Site Soils

to groundwater contamination and threaten humaltrhea The term “Site soils” constitutes media that doinotude

and the environment. For a more comprehensive
description and the current status of the impoumis)e

impoundment contents or groundwater. The estimated
total area of impacted surface and subsurface Iseiig

see Tables 1A-1F. These 16 impoundments are detussaddressed is approximately 284 acres; 194 actég in

as follows.
Previoudy Remediated |mpoundments

Numerous impoundments have been remediated or
partially remediated. The total area remediated@oas 6

Main Plant and 90 acres in the Flood Plain, withtal
volume of approximately 3,339,000 CY.

Main Plant Soils

Approximately 50% of the Main Plant area was used f

and 7; Impoundments 8 and 9A; Impoundments 11, 14, active manufacturing and production operations. The

18, 19, 20, 25 and 26; and portions of Impoundm#&ngs
4 and 5) is approximately 79.8 acres, with an axprate
volume of 1,089,100 cubic yards (CY) of waste mater
addressed. Of this amount, approximately 50,000 CY
consisted of the highly mobile and toxic materaht
Impoundments 1, 2, 4, and 5. This material, whiels w
considered to meet the definition of principal ttrevastes

remainder of the Main Plant was used for equipraedt
material storage, and waste disposal. As previausigd,
soil impacts within the Main Plant are widespread a
include VOCs, SVOCs, and inorganics with no
discernable patterns or distinct areas of specific
contamination.




Flood Plain Soils

Manufacturing activities were never conducted waitthie
Flood Plain. Disposal of wastes was limited to the
impoundments, namely Impoundments 1, 2, 13, 15, 16,
17, 18, 24 and the former drying bed area. Theeethe
impacted soils in the Flood Plain are likely theule of
incidental contamination, and have no discernible o
specific sources.

The recent suspected groundwater discharges oldserve
during the 2010 field investigation activities ardicative
of potential contamination in the flood plain from
Impoundments 1 and 2. Flood Plain soils were evatlia

concentrations above the groundwater standardein t
bedrock aquifer are as follows:

e VOCs: benzene, chlorobenzene, toluene, xylene,
1,2-dichloroethane, carbon tetrachloride,

trichloroethene, and tetrachloroethene

SVOCs: 1,2-dichlorobenzene and
1,4-dichlorobenzene

In both the overburden and bedrock aquifers, ingmya
contaminants found at concentrations above eiteer t
GWQS or MCLs included manganese, iron, and arsenic
Other inorganic contaminants were occasionally ébun

during the BERA and HHRA. The adequacy of the Floodibove the standards, although these were typiaglly

Plain data will be re-evaluated during the Remedial
Design Phase.

Groundwater

Over the past 60 years, the Site originally withdveater
from the on-site bedrock production wells for use a
non-contact cooling water in the production operai In
accordance with the 1982 and 1988 NJDEP ACOs (as
amended in 1994), the current average withdrawaVef
650,000 gallons per day results in groundwater flow
inward from the perimeter of the Site toward thenping
wells. This system contains the majority of thesérg
groundwater contamination within the Main Plantzané
the Site. Recovered groundwater is dischargedeto th
adjacent Somerset-Raritan Valley Sewerage Authority
(SRVSA) wastewater facility for subsequent treattmen
and eventual release into Cuckhold’s Brook.

Site groundwater quality is currently monitorecpast of
a semi-annual monitoring program. Historical data i
generally clustered around the impoundments, becaus
this is where much of the past work at the Site was
focused. In November 2005, as part of the Grounelwat
Remedial Investigation (RI), a site-wide round of
groundwater samples was collected with the objeativ
obtaining a site-wide understanding of groundwater
quality conditions.

The contaminants found most frequently at conceatra
above New Jersey Groundwater Quality Standards
(GWQS) and Federal Maximum Contaminant Levels
(MCLs) in the overburden aquifer are as follows:

e SVOCs: aniline, 1,2-dichlorobenzene, and

1,4-dichlorobenzene

Overburden groundwater concentrations of VOCs and
SVOCs are higher than those detected in bedrock
groundwater. The contaminants found most frequexttly

6

VOCs: benzene, chlorobenzene, toluene, and xylen

concentrations close to the GWQS.

Overburden groundwater migrates horizontally due to
natural hydraulic gradients near Cuckhold’s Broo# the
Raritan River, as well as vertically due to induced
hydraulic gradients from pumping of production sell
As noted above, pumping of the production wells
hydraulically controls bedrock groundwater norttited
Port Reading rail line. A groundwater elevation toom
map for the overburden aquifer is shown in Figure 3
Bedrock groundwater present south of the Port Rgadi
rail line is not hydraulically controlled by the pping of
the production wells and discharges to the Rafter.

GEOLOGY AND HYDROGEOLOGY

Geology

The Site is situated in the New Jersey Piedmont
geomorphologic province, which is an area of rgllin
low-lying terrain interrupted only by the Watchung
Mountains, about 1.5 miles to the north. Overhl, Bite
is generally flat, with a natural slope and dirextof
approximately 2% to the south-southeast toward the
Raritan River. The following paragraphs discuss the
generalized stratigraphy of the Site.

Surface geology

The natural soils of the Site are a mixture of saiitj and
clay (loam). Man-made fill/general solid wastes and
disturbed soil and gravel also exist at groundasgfin
portions of the Site.

éaeology of unconsolidated deposits

The general area of and around the Bound Brooktfgisi
covered by naturally occurring unconsolidated sedit
ranging in thickness from 5 to 30 feet. These sedimare
either the weathering product (residual soils)ef t
underlying bedrock, or they are fluvial depositsiied to
the adjacent Raritan River.




The unconsolidated deposits are composed of arsilt
clay sequence, a sand and gravel sequence, and a
weathered shale layer. The silt and clay sequectseaa a
hydraulic barrier, which can prevent the migratién
contaminated groundwater due to its low permegbilit
The sand and gravel sequence underlies the siltlagd
sequence, but it also penetrates upwards intaltrend
clay sequence in some locations. The weathered shal
layer underlies the sand and gravel sequence. The
weathered shale layer was created by weathering of
bedrock and consists of shale and siltstone fratgriera
clay matrix. This layer acts as a low permeability
boundary between the overlying deposits and the
underlying bedrock. When viewing the overburden
deposits from a site-wide perspective, it can lem sbat
the entire sequence of overburden deposits (silctay,
sand and gravel, and residual soil) tend to becptes
across the Site, although the silt and clay layeoit
continuous across the Site.

Bedrock geology

The unconsolidated deposits are underlain by b&droc
This bedrock layer is part of the Passaic Formatidrich
consists of a series of reddish-brown shale, siitstand
fine-grained sandstone units. The bedrock contagidy
fractured zones which allow vertical groundwatemtl
These bedrock fractures control the composition and
distribution of the overlying water-bearing unitedahe
groundwater flow regime in the overburden aquifer
system.

Hydrogeology

A principal objective for understanding the Site
hydrogeology is to understand the potential for ement
of Site contaminants from source areas. The chgmist
data and interpreted distribution of key marker
compounds indicates that there are a few reasonably
well-defined areas of contamination in overburden
groundwater as opposed to one or more gradational
plumes. This distribution is likely caused by trengrally
downward hydraulic gradients between the overburden
and the bedrock which is significantly influencedtbe
bedrock pumping at wells PW-2/PW-3. The overall
transport of overburden impacts is horizontal,llike
within the sand and gravel unit at the base of the
overburden, until a hydraulic connection is madevben
overburden and bedrock. Across most of the MaintPla
Area, impacts are further transported in the bddroc
co-located with structural bedding plans and migrat
within the overall capture of the groundwater actilen
system.

INVESTIGATION SUMMARY

The impoundments and contaminated soils are the
primary focus of current remedial activities sitlcey
have been found to be the contributing sources of
groundwater contamination. An Impoundment
Characterization Program was completed in 1990¢hvhi
was intended to fulfill the requirements of an &1 the
impoundments. A Soils Rl was completed in May 1892
characterize and delineate contaminated soils.csuiesnt
to the Impoundment Characterization Program, three
CMS/FS reports were completed for the three
impoundment groups between 1992 and 1997. RODs we
issued for these impoundment groups consistenttivith
remedial alternatives recommended in the CMS/FS
reports and remedial actions were completed in
accordance with their respective RODs for Impounaisie
11,14, 18, 19, 20, and 26.

Remedial activities were suspended in 2004 pentiiag
completion of a remedy review report. The remedjens
report, referred to as the Impoundment Remedy
Appropriateness Evaluation, was completed in JOB52
and concluded that the conditions for Impoundménts
3,4,5,13, 17, and 24 had changed, in some cases
significantly, since their respective RODs wereiéxh

In 2005, a Data Adequacy Review (DAR) was complete
to assess the adequacy of existing soil and groataatw
data assembled through previous investigatory and
monitoring programs at the Site. The DAR Report
concluded that there was sufficient existing datated to
Site soils and impoundment materials, but additiona
groundwater investigation was necessary to adelguate
characterize groundwater for the evaluation of diaie
alternatives. Following the completion of a Grouatiev
RI Report in February 2006, NJDEP requested that
additional monitoring wells be installed and aduial
data be collected. A Supplemental Groundwater RI
Report, which included this additional data, wagraped
by NJDEP in February 2008; therefore, it was cothetl
that sufficient groundwater data exists for the ptation
of the Comprehensive Site-wide FS.

On March 16, 2010, EPA presented the proposed
alternatives of the Comprehensive Site-wide FSRA'E
National Remedy Review Board (NRRB) to evaluate the
appropriate remedy for the remainder of the SikeaA
result of this review, an additional alternativeswa
developed in response to the NRRB’s advisory
recommendations. The preferred remedy presentisin
Proposed Plan reflects this new alternative and BIRR
input.
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NATURE AND EXTENT OF CONTAMINATION

Impoundment Contents

Of the six impoundments discussed previously amagbe
addressed in this Proposed Plan, there are twoaene
types of impoundments being addressed:

e Those used to dispose mainly process wastes.

e Those used to dispose wastewater sludge.

Impoundments 3, 4, and 5 were used for mainly m®ce
waste disposal, and Impoundments 13, 17, and 24 wer
used for disposal of wastewater sludge. VOCs, whieh
relatively mobile in the environment and are présethe
impoundments, have been found in both the overlourde
and bedrock groundwater aquifers.

Overburden groundwater at the Site naturally flows
toward the Raritan River and its tributaries. Unclarent
conditions this natural groundwater flow directien
maintained only for the southern and eastern pustad
the overall Site area. Bedrock groundwater pumpiss
resulted in local areas on-site with lower watbtda
surface elevations, referred to as depressionghwhi
indicates that groundwater flows downward into the
bedrock aquifer at some locations. Bedrock growatdw
pumping has also resulted in areas with elevatadrwa
table levels, referred to as mounds, specificalbated in
the northern and southern parts of the Site. Thientable
mounding directly influences the overburden grouatdw
towards the depressions thereby extending the lbvera
capture of overburden groundwater by the bedrock
extraction wells (PW-2 and PW-3). In addition, poes
and current data indicates that overburden groutedwa
continues to migrate into the bedrock over moshef
Site. Although part of overburden groundwater is
discharging to Cuckhold’s Brook, the results of kit@in
Plant overburden groundwater investigation indidate
significant impacts. The groundwater in the Impauedt
1 and 2 area is currently being addressed as pmt 0
Removal Action and a separate pre-design invesdiga
being performed.

In 1985, a report prepared by Camp Dresser & McKee
(CDM) indicated that overburden groundwater may be
drawn downward into the bedrock system by produactio
well pumping. As confirmed by the Groundwater RIist
capture is strongest in the northern areas of ldng pnd
weakens to the south. Any VOCs present in overlsurde
groundwater in northern areas of the Site, theegfend
to be captured by the pumping wells. The impoundmen
where the disposal of production wastes and waséewa
treatment sludges took place can act as poteotiates

of contamination to groundwater.

In the areas south of the Main Plant, bedrock gilouater
that is not captured by the pumping wells everyuall
discharges to the Raritan River. Bedrock groundwate
the areas of Impoundments 1 and 2, and Impoundra&nts
and 24, (all of which are south or southwest ofi\tzén
Plant), is outside the zone of influence of the ping
wells. Contaminants present in the bedrock groumeiwa
in these areas discharge to the river. Bedrockrghoater
concentrations in these areas, however, are ggneral
lower than those detected in overburden groundwaker
guality of the bedrock in this area and, groundwate
discharges to the river from the bedrock aquifer ar
subject to ongoing evaluations.

VOCs contained in impoundments may be releasdukto t
atmosphere through volatilization from impoundment
solids or impoundment water covers. As previousited,
the physical characteristics of the impoundmentaato
allow for the contents of these impoundments to be
transported by surface water runoff, thus significa
overland transport of the chemicals of intereshwit
stormwater runoff does not occur.

Site Soils

In general, chemicals in the environment are likely
behave in rather specific ways. Chemicals suctC&shr
most heavy metals have an affinity to bind to matevith
high organic carbon content such as certain typssibor
sediment. Substances retained in soils are exgosed
additional transport mechanisms. These includelaner
transport with stormwater runoff, atmospheric tpors
with dusts, biodegradation, and bioaccumulatiosoih
biota.

Other chemicals such as VOCs tend to either migrate
towards groundwater or volatilize to the atmosphere

Past leaks and spills have impacted soils gendrathe
production area of the Main Plant as well as s@&a in
the western portion of the Site, also referredsttha West
Yard. The environmental fate and transport of cloaisi
associated with the leaks and spills depends on the
conditions described in the previous paragraphs.
Chemicals in the Main Plant area reaching the awredn
groundwater would be expected to migrate to pumping
wells or, in those instances where groundwateois n
controlled by the pumping wells, to the Raritand®ivAs
noted in the Baseline Endangerment Assessment, 1992
contaminated soils may also serve as a source of
contaminant movement into surface water and to the
atmosphere. However, preliminary remediation alitisi
have addressed the issue of soil contaminant rograt
terms of erosion or volatilization processes and
stormwater runoff.




Preliminary activities used to address these nimnat SCOPE AND ROLE OF ACTION

pathways were the addition of clean fill and graaved

paving some areas within the Main Plant. In addjtenil  In order to remediate Superfund sites, work isrofte
contamination is contained within the flood contsetm  divided into OUs. The American Cyanamid site iddk
surrounding the Main Plant area, generally preventi up into eight OUs:

stormwater runoff from leaving the Main Plant ares,

noted earlier. Runoff is collected and currenttyrstl in * OUL: Impoundments 11,13, 19 and 24

Lagoon 7, thus preventing off-site migration of ¢ OU2:Impoundments 15, 16, 17 and 18

contaminants into surface waters by erosion and ¢ OUS3: Impoundments 1, 2, 3, 4, 5, 14, 20 and 26

subsequent sedimentation processes. Chemical ioigrat ®© OU4: Site Soils

from both impoundments and soils to the groundwiatar ® OUS: Site Groundwater

primary transport mechanism at the Site. Dust getizer, ¢ OUG: Hill Property

volatilization, and surface water runoff are copséatl e OUY7: Site-related Wetlands

secondary transport mechanisms at the Site. e OUS8: Impoundments 1 and 2

Groundwater Note: The site-wide remedy presented in this Pregos
) _ Plan combines all previous OUs (OU1-OU7) and iagei

Overburden groundwater with contaminant addressed under the existing OU4. As previously

concentrations above the GWQS where dischargetis nodiscussed, Impoundments 1 and 2 are being addressed

controlled by the current bedrock pumping systemis  separately and a new OU8 was recently created.
found in the following areas:

RODs have been signed for OU1 (9/28/93), OU2

* between Impoundments 1 and 2 and the Raritan Rivg#/12/96), OU3 (9/28/98), and OU6 (7/12/96).
to the south and Cuckhold’s Brook to the west;

. In June 2004, all ongoing remedial activities at 8ite,
* between Lagoon 7/Impoundment 24 and the Raritanyith the exception of the groundwater capture syste
River to the southwest; were suspended pending the completion of a remedy
review report to evaluate the appropriatenessef th
Yemaining impoundment remedial programs. Based upol
this report, referred to as the 2005 Impoundmemhédty

o between Impoundments 3, 4, and 5 and Cuckhold’'s Appropriateness Evaluation, it was recommendedahat
Brook to the southwest: and Comprehensive Site-wide Feasibility Study be cotetiic

e between Impoundment 24/Lagoon 6 and New Jerse
American Water to the south;

e between the Main Plant and Cuckhold’s Brook to thel herefore, Wyeth undertook completion ofa
south. Comprehensive Site-wide Feasibility Study desigieed

address all remaining contamination within the wasi
Organic chemical contaminants detected above the =~ media on-site under a single comprehensive program.
GWQS are present in bedrock groundwater northeof th final study would then be used for a site-wide ROD.
rail line. Main Plant bedrock groundwater is captuby
production wells PW-2 and PW-3 and, therefore,is =~ ENFORCEMENT

controlied and limits migration off-site. American Cyanamid entered into ACOs related to

Bedrock groundwater present south of the railineot ~ investigation and remediation at the Site with NBDE
captured by pumping of the production wells. Basedn 1982 and 1988 to address the 16 impoundmentsyaite-
review of bedrock groundwater monitoring analytical ~ contaminated soils, and groundwater. The 1988 NJDEP
data, and with an understanding of groundwater ficey, ACO was amended in 1994 which incorporated the
as bedrock groundwater approaches the Raritan River €Xisting site-wide groundwater pumping and monitgri
flow paths are upward), groundwater impacts are requirements of the NJPDES/DGW permit and included
primarily evident downgradient of Impoundments & n further groundwater monitoring requirements for the
Impound 8 Facility.

The bedrock zone of capture is not consistenthjragtd _ _
near the southwest corner of Lagoon 7 and Impoundme'n December 1994, American Home Products Corparatio

24, and water quality results obtained from near th purchased the American Cyanamid Company and
southwest corner of Impoundment 24 indicates assumed full responsibility for environmental remaédn
concentrations of VOCs, SVOCs, and inorganics above @S required under the NJDEP ACO for this Site. In
water quality standards. December 2002, American Home Products Corporation




changed its name to Wyeth. In October 2009, Wyeth w
purchased by Pfizer Inc., and became a wholly owned
subsidiary of Pfizer.

NJDEP was the lead agency for the Site until M&@bo,
when EPA assumed the lead role.

On July 19, 2011, Wyeth entered an Administrative
Settlement Agreement and Order on Consent (EPA AOC
with EPA requiring Wyeth to design and construct a
removal system engineered to intercept and capture
contaminated groundwater in the overburden andeprtev

it from seeping into the Raritan River.

SUMMARY OF SITE RISKS

Baseline Risk Assessment

As part of the Site investigation process, a basaisk
assessment was conducted to determine the cunént a
future effects of contaminants on human healththad
environment.

A baseline risk assessment is an analysis of ttenpal
adverse human health and ecological effects chsete of
hazardous substances from a Site in the abseraoeyof
actions or controls to mitigate such releases, uagieent
and future land, groundwater, surface water anaresd
uses. It provides the basis for taking action aediifies
the contaminants and exposure pathways that ndesl to
addressed by the remedial action.

Human Health Risk Assessment (HHRA)

The potential non-carcinogenic hazards and careimiag
risks associated with potential exposures to the
impoundments, surface soil, and groundwater were
evaluated in the BEA (BB&L, 1992) for the Main Plan
and the HHRA (O’'Brien & Gere, 2006) for the Flood
Plain. EPA Region 2 prepared a streamlined HHRA in
February, 2010 which evaluated additional pathways.

The objective of the streamlined HHRA was to deteem
the cancer risks and non-cancer hazards assouidted
exposure to contaminated surface soil (main plegd)a
groundwater (overburden and bedrock) and the
impoundments. Since the current zoning of theiSite
industrial, the streamlined HHRA evaluated thedwihg
receptors: Site workers exposure to surface sdiltla@
impoundments. The groundwater is a designated lgotab
water supply; therefore, the residential exposatbypay
was also evaluated.

The maximum detected concentrations in each medium
were compared to their respective Regional Scrgenin
Level (RSLs). The surface soil RSLs are based on a
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WHAT IS RISK AND HOW IS IT CALCULATED?

A Superfund baseline human health risk assessmamt analysig
of the potential adverse health effects causedaagiaous
substance releases from a site in the absence @ittions to
control or mitigate these under current- and fuHarael uses. A
four-step process is utilized for assessing si@ed human heal
risks for reasonable maximum exposure scenarios.

Hazard Identification: In this step, the chemicals of potential
concern (COPCs) at the site in various meidé, &oll,
groundwater, surface water, and air) are identifiased on suc
factors as toxicity, frequency of occurrence, aatd find transpg
of the contaminants in the environment, concemnatof the
contaminants in specific media, mobility, persisgrand
bioaccumulation.

Exposure Assessment: In this step, the different exposure
pathways through which people might be exposebéo t
contaminants identified in the previous step ardeated.
Examples of exposure pathways include incidentgstion of
and dermal contact with contaminated soil and iige®f and
dermal contact with contaminated groundwater. Factating tq
the exposure assessment include, but are not dirrotehe
concentrations in specific media that people mizghexposed tq
and the frequency and duration of that exposurandthese
factors, a “reasonable maximum exposure” scenatiach
portrays the highest level of human exposure thaldcreasonably
be expected to occur, is calculated.

Toxicity Assessment: In this step, the types of adverse health
effects associated with chemical exposures, andethgonship
between magnitude of exposure and severity of adweffects a
determined. Potential health effects are chemigatific and ma
include the risk of developing cancer over a lifetior other
noncancer health hazards, such as changes in timalfonctions
of organs within the bodye(@., changes in the effectiveness of
immune system). Some chemicals are capable ofrabsith
cancer and noncancer health hazards.
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Risk Characterization: This step summarizes and combines
outputs of the exposure and toxicity assessmergsotode a
guantitative assessment of site risks for all COFEXposures ai
evaluated based on the potential risk of developarger and th
potential for noncancer health hazards. The likelthof an
individual developing cancer is expressed as agiitity. For
example, a 10 cancer risk means a “one in ten thousand exif

cancer risk”; or one additional cancer may be $eenpopulatio
of 10,000 people as a result of exposure to sitéacoinants und
the conditions identified in the Exposure Assesdmearrent
Superfund regulations for exposures identify thegeafor
determining whether remedial action is necessagnaadividua|

-
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excess lifetime cancer risk of 1@ 10°, corresponding to a onelfn

ten thousand to a one in a million excess canskr For
noncancer health effects, a “hazard index” (Hhakulated. Th
key concept for a noncancer Hl is that a “thresh@iteasured
an HI of less than or equal to 1) exists below Whioncancer
health hazards are not expected to occur. Theajgabtection is
10° for cancer risk and an HI of 1 for a noncancetthdzazard.

Chemicals that exceed a“16ancer risk or an HI of 1 are typically

those that will require remedial action at the.site




worker’s direct exposure (via ingestion, inhalafiand

dermal contact) while working at the Site (25 yga8ance

the groundwater at the Site is classified by NJBER

potable water supply, the RSLs represent a resgdent

exposure to groundwater contamination over a tifeti

Data Base (NJDEP, 1991). The assessment indidsdéd t
with the exception of the great blue heron, thesiba-
habitat does not support threatened or endangpssies.
Impoundments 13, 17, and 24 were not includedtireei
the 1992 BEA or the 2005 BERA because the contd#nts
these impoundments were scheduled to be remediated

In general, the industrial worker’s exposure tdae solil
and the impoundments exceeded the acceptableangler
and the non-cancer hazard threshold of 1, and benze

under the OU1 and OU2 RODs.

The most significant potential exposure pathway

naphthalene, PCBs, arsenic, chromium, benzo(a)pyren identified in the BEA involves aquatic biota expasto

and benzo(a)anthracene are the risk drivers. The
trespasser’s exposure to surface soil within thig mplant
area is at the upper bound of the acceptable aistjer for
chemicals in which cancer is the most sensitivdthea
endpoint (attributable to benzo(a)anthracene artdl To
PCBs). However, the non-cancer threshold of 1 kas b
exceeded for several metals, notably cobalt, amymo
chromium, and lead detected in the surface soé. Th
cancer risks and non-cancer hazards associate@with
resident’s exposure to groundwater exceeded the
acceptable risk range and the non-cancer thresiidld
with thallium, manganese, cyanide, chlorobenzené, a
1,2-dichloroethane contributing most significarttythe
non-cancer hazard. The risk drivers for a resident’
exposure to groundwater are 1,4-dichlorobenzene,
benzene, 1,2-dichloroethane, chloroform, 4-chloites
aniline, bis(2-ethylhexyl)phthalate, and naphthalen
Receptors with reasonable maximum exposure (RME)
cancer risk values above the acceptable risk range
receptors with non-cancer RME exposures greater tha
the non-cancer threshold of 1 are shown in Talesnd
14 of the Comprehensive Site-wide FS. It shoulddted
that other media (sediment and surface water) wetre
evaluated as part of this streamlined human health
assessment, which could underestimate the cars&sr ri

Raritan River water. Site groundwater dischargesmas
loading calculations suggest that exposure to
concentrations of Site chemicals of interest rasyifrom
groundwater discharge is unlikely to affect theltmeand
diversity of aquatic biota in the Raritan River.

REMEDIAL ACTION OBJECTIVES

The following remedial action objectives (RAOSs) eak$
the human health risks and environmental concédrtiea
American Cyanamid Site. The RAOs are organized into
three categories: principal threat waste, soil/ioqbment
material, and groundwater.

Principal Threat Waste:

Remove or treat material that meets the definitibn
principal threat waste, to the extent practicati an

Prevent current or potential future migration of
material that meets the definition of principalght
waste from the Site that would result in directtech
or inhalation exposure, to the extent practicable.

Material that meets the definition of principaleht
wastes exist at the Site that could pose potenigiabf

and non-cancer hazards. In regards to possibldglam
trespasser risks, an evaluation will be completed t
determine if an additional risk assessment wiltdzgpiired
during the Focused Feasibility Study for Impoundtadn
and 2. Overall, the streamlined risk assessmeid&tes
that exposure to site-related contamination regsulésn
excess lifetime cancer risk that exceeds EPA’staiigk
range of 1dto 10° as well as NJDEP’s acceptable cancet
risk level of 1¢F. Therefore, site-related contamination
poses an unacceptable human health risk to cuaneht
potential future receptors.

Ecological Risk Assessments

Ecological risks at the Site were addressed in two
documents: the BEA approved by NJDEP and EPA in
1992, and the BERA in 2005. In the Qualitative
Ecological Assessment section of the BEA, the tesiila
site-wide habitat survey, as well as evidence fdiract
field observations, were compared to the Naturaitaige

WHAT IS A “PRINCIPAL THREAT"?

The National Oil and Hazardous Substances Poll@mmtingenc
Plan (NCP) establishes an expectation that EPAusél treatmerft
to address the principal threats posed by a Siexevier practicablp
(NCP Section 300.430(a)(1)(iii)(A)). The "principalreat"
concept is applied to the characterization of "seunaterials" at
Superfund Site. A source material is material theludes or
contains hazardous substances, pollutants or cordats that ac|
as a reservoir for migration of contamination towgrd water,
surface water or air, or acts as a source for dégoosure.
Contaminated ground water generally is not consitién be a
source material; however, Non-Aqueous Phase LigiNdd°Ls)
in ground water may be viewed as source mateniaicipal thre
wastes are those source materials consideredhimbly toxic or
highly mobile that generally cannot be reliably @oned, or woul
present a significant risk to human health or tarenment
should exposure occur. The decision to treat thestes is mad
on a site-specific basis through a detailed armalysthe
alternatives using the nine remedy selection dait€his analysis
provides a basis for making a statutory finding tha remedy
employs treatment as a principal element.

=
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exposure if appropriate remedial actions are not
implemented. Principal threat waste is materia tha
includes or contains hazardous substances, pakuitan
contaminants that act as a reservoir for migrasion
contamination to groundwater, surface water, qragir
acts as a source for direct exposure. Without eehdit
remedial action, there is the potential for thesgemals to
migrate from their current locations to other ote-sir
off-site areas where unacceptable direct contaatror
emission risks may result.

Soil/lmpoundment Material:

[ ]
to contaminants in soils and impoundment mateaials
levels above relevant risk-based remediation caiter
and

(i.e., reduce chemical loadings to groundwater)
resulting in long-term improvement of groundwater
guality and eventual achievement of applicable
regulatory standards.

Per the Site-wide FS and the HHRA, the soils and
impoundments contain contaminants at concentrations
excess of regulatory criteria. The risk assessni{bntsan
health and ecological) concluded that in certagasy
exposure pathways (specifically direct contact and/
inhalation) between receptors and these contansraaat
potentially complete and that the potential rigksf
exposure to these contaminants exceed acceptabls.le
Outside of the Main Plant area, the risks are &ohib
isolated, relatively small areas.

Groundwater:

[ ]
aquifers within the area of attainment to its expéc
beneficial use and to concentrations below Federal

MCLs and/or New Jersey GWQS within a reasonable

period.

Eliminate the migration of contaminants exceeding
federal MCLs and/or NJ GWQS in the overburden

and bedrock aquifers beyond the point of compliance
through a combination of source actions and hydraul

controls to the extent practicable.

Groundwater at the Site contains contaminants at
concentrations in excess of NJ GWQS. Although a
groundwater collection system is in place that psimp
average about 20 million gallons per month, there i
currently groundwater migrating from the Site. Vehitlis
not technically feasible to eliminate residual s@srof
groundwater impacts so as to allow for terminatbn
hydraulic controls in the foreseeable future, sewantrol
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Restore, as practicable, the overburden and bedrock

and eventual restoration of groundwater quality are
important objectives of this Proposed Plan.

Note: The area of attainment is defined by EPA Gruioe:
Guidance on Remedial Actions for Contaminated
Groundwater at Superfund Sites (OSWER Directive
9283.1-2) as “the area of the plume outside thentary
of any waste to be managed in place as part dfrihe
remedy,.e., the point of compliance, and inside the
boundaries of the contaminant plume.” The point of
compliance for the Site is defined as the edgé®itaste
management area in accordance with EPA Guidance:
Summary of Key Existing EPA CERCLA Policies for

Prevent or minimize human and ecological exposurgs oundwater Restoration. June 26. 2009.

Remediation Goals

To meet the RAOs defined above, EPA has identified

Prevent or minimize sources of groundwater impactsemediation goals to aid in defining the extentafitam-

inated media requiring remedial action. In general,
remediation goals establish media-specific cone¢intis
of Site contaminants that will pose no unacceptebleto
human health and the environment. Remediation goals
have also been developed to establish criteriafioelthe
source areas deemed principal threats for the @itas

for which EPA has concluded treatment should be
considered as part of the remedy.

In addition, to develop remedial alternatives fo Site,
impacted media are characterized based on thenactio
required to minimize potential exposures to humaoh a
ecological receptors.

These potential exposures consist of:

e Direct contact with impacted media and their
contaminants (referred to as “direct contact

control”)

¢ Inhalation or ingestion of impacted media or their
contaminants, including those that emit dust or
vapors at unacceptable levels

(referred to as “vapor control”

contaminants])

[airborne

¢ Physical movement of media beyond their
containment areas that could result in contact by
receptors (referred to as “movement control” or

“migration control”).

Likewise, potential adverse ecological impacts ltexy
from the remedial alternatives need to be asseBseed
on the data collected to date, impoundment conteaits,
and groundwater will require some form of contml t
address the potential exposure pathways. Addressing
these exposure routes by providing direct contaxtor,




and movement control, as appropriate, will result i
applying different remedial approaches across itee S

Below is a summary of the remediation goals foreeu

concentrations that warrant the limiting of direottact.
This includes soils/impoundment contents in théent
Main Plant area, with the exception of soils undath
Impoundments 14, 21, and 26, which have eithermeve

areas; most notably the impoundments as well a& som peen used for waste disposal or were previously

areas within the Main Plant soils, Flood Plainsaihd
groundwater established in the Site-wide FS.

Remediation goals for source areas, site-wide,saild
groundwater are presented in Tables 2A-2D.

Source Area Remediation Goals

remediated. Existing data also indicates that Somme of
direct contact control is warranted in portionshaf Flood
Plain area. This includes Impoundments 13, 17.24nd
but not the impoundments that were never used &stev
disposal (9, 10, 12, 21, 22, 23), were previously
remediated (11, 18, 19, and Lagoon 6), are in thegss
of being closed in accordance with RCRA closuragla

Within the FS, the Source Area Remediation Goads ar (Lagoon 7), or are currently being remediated (1 ¥6).

also referred to as areas requiring movement clogutich
vapor control. Numerical criteria were developeditbin
defining the extent of contaminated media requiring
movement control. The visual observation of tarry
substances will also be utilized to identify aresuiring
movement control, regardless of whether these tarry
substances exceed the numerical criteria.

After reviewing the previous remedial investigagpn

Additionally, direct contact control is required fihe
former drying bed, as well as the isolated areathxt
between Impoundment 13 and the railroad trackswhat
identified as a potential risk in the HHRA and BERA
Regarding the Site soil areas requiring vapor obntiere
are locations within the Main Plant soils with caminant
concentrations exceeding screening criteria. Datéhie
Flood Plain area indicates that vapor control iy on
warranted in the tarry waste portion of the formsfing

2006 Human Health Risk Assessment, and the Site-widbed area. These areas are identified on Figur@svttin

FS, EPA has identified that the sludges and tarry

the Comprehensive Site-wide FS for reference.

substances in Impoundments 3, 4 and 5 require edgm

for movement and vapor control. Additionally, sosods
within the Main Plant, generally concentrated ia th
western portion of the Site, will also require mianaant
control. A portion of the former drying bed wasals

identified as an area in the Flood Plain that wowddrant

movement control. Pre-design investigations will be
conducted to confirm the identified areas and firth
delineate areas containing principal threat waste.

Site-wide Soil Remediation Goals

Groundwater Remediation Goals

Remediation goals were developed for groundwateedba
on the RAOs discussed earlier. The more stringktineo
EPA federal MCLs, NJDEP groundwater quality craeri
NJDEP MCLs, and site-specific, risk-based
concentrations was selected as the remediation goal
Consistent with the RAOs for groundwater, these
remediation goals will be used for developing use
restrictions and other actions to prevent exposnd,for
assessing potential restoration and containmetteof

Within the FS, the Source Area Remediation Goads ar groundwater.

also referred to as areas requiring direct coraadt in
some select areas, vapor controls. Risk-based soil

remediation goals were developed based on the tdten

exposure risks for ingestion, dermal contact, and
inhalation human health exposure pathways. Indstri
worker exposure was evaluated as a human health

exposure pathway. Soil remediation goals were sadec

based upon consideration of these risk-based

concentrations and promulgated NJDEP Non-Residentia

Direct Contact Soil Remediation Standards. NJDEP
Impact-to-Groundwater Soil Screening Criteria wals®
evaluated as “To-Be-Considered” criteria.

Soils that exceed the soil remediation goal valbesdo
not constitute source areas, can generally be neanag
place with engineering controls (capping) and prope
land-use restrictions. As described eatrlier,

soils/impoundment contents in the Main Plant areaeh
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SUMMARY OF REMEDIAL ALTERNATIVES

Common Elements

Many of these alternatives include common compaent

Because any combination of remedial alternativéls wi
result in some contaminants remaining on the Sitva
levels that would allow for unrestricted use, aeewvof
the remedy will be conducted every five years, at
minimum. In addition, institutional controls suchadeed
notice or restrictive covenant would be requiredtiie
property as one component of maintaining the lamngst
protectiveness of the implemented remedy.

All the alternatives, with the exception of thefaaher
action alternative, include soil capping and insititnal

controls to prevent exposure to low-level waste and
residual concentrations of chemicals of concern.

A total of seven of the eleven original alternasiveere
carried through the screening process presentiin
Comprehensive Site-wide FS. Please refer to Ta@dle33
of the Comprehensive Site-wide FS for a more dedail
discussion of all the remedial alternatives.

Alternative 1 - No Action

Capital Cost: $0
Annual O&M Costs: $0
Total Present Worth: $0
I mplementation Timeframe: Not Applicable

The NCP requires that a “No Action” alternative be
developed as a baseline for comparing other rerhedia
alternatives. Under this alternative, no action \ddae
taken to remediate impacted soils and impoundment
contents or groundwater at the Site. The curredtdmd
pumping system would be turned off. This alterrativ
would only involve long-term monitoring of groundiga
quality through a sampling program. Alternativedesl
not include institutional controls.

Alternative 2 — Limited Action

Capital Cost: $683,283
Annual O&M Costs: $32,399,257
Total Present Worth: $33,082,537
| mplementation Timeframe

Soils/Impoundments: Not Applicable
Groundwater: 30 Years

Under this alternative, implementation of insticual
controls as described above would be implemented.
Groundwater monitoring would continue to be perfedm
as a basis for evaluating the CEA and well regbricarea
(WRA) and assessing the added value of the bedrock
pumping system on impacted groundwater. Restristion

14

placed on the Site to limit its future use would be
accomplished by recording in the property deeds tha
potentially hazardous media may be present anduieat
restrictions have been imposed. Should this alteenbe
implemented, the potential addition of monitoringll& to
supplement the current monitoring scheme would be
evaluated as part of the remedial action design
development.

Alternative 3 — Soil Cover and Stabilization/Cappimy
with Hydraulic Control/Treatment of Groundwater

Capital Cost: $87,976,060
Annual O&M Costs: $49,973,383
Total Present Worth: $137,949,443
I mplementation Timeframe

Soilg/Impoundments: 10 Years
Groundwater: 30 Years

This alternative would provide a combination of
containment caps over impacted areas at the Sitantool
the potential for exposure to impacted soils/impbuant
contents.

Main Plant Soils, Flood Plain Soils, and Impoundtaen

For areas identified as requiring direct contactticm, a
24-inch soil cover would be utilized to provideaxiter to
prevent direct contact exposure with impacted médias
soil cover system would be an engineered cap dedign
and constructed to withstand the effects of up to a
500-year flood event. Appropriate controls and pagied
mechanisms will be included to safe guard against
scouring, erosion or other effects from being cacséd
in a floodplain. In addition, a strict inspectiomca
maintenance program will be developed as partef th
ongoing operation plan for the soil cover system.

For the material located in the flood plain (Impdments
13, 17, and 24), an ecological risk assessmentdatmeail
conducted during the remedial design phase toifgieht
any material requires relocation and consolidaitotime
Main Plant in areas requiring direct contact cdntro

For areas identified in the FS as requiring bothovand
movement control, a multi-layer engineered cap wad
used. Measures would be employed in accordance with
New Jersey requirements for vapor control as dart o
future construction. Where additional structurabdity is
needed to support a multi-layer cap (namely impougrat
contents), stabilization, or a similar physicalqass as
determined to be appropriate during the concegtesign
phase, would be employed prior to capping. This is
anticipated to consist of the use of standard cocisbn
technologies such as the addition of amendments,




stabilizing agents, and/or the installation of pbgk the Raritan River to the southwest, and extending

structure (i.e., geogrids). around to the area between Impoundment 24/Lagoo
6 and New Jersey American Water to the south.

Groundwater

e Bedrock pumping well or a series of wells in the
The groundwater component consists of collection of Lagoon 7 Area to capture bedrock groundwater not
bedrock groundwater within the Main Plant. While th currently collected by the existing bedrock pumping
existing bedrock groundwater collection system jutes system.
hydraulic control over much of the Main Plant
groundwater, the effectiveness of the bedrock The waters collected at the Site will be approphat
groundwater collection system can be improved ttebe treated or pre-treated, as necessary, for subsequen
achieve the groundwater RAOs. Conceptual discharge in accordance with appropriate requirésnen
improvements to the bedrock collection system idelu  Treatment may occur on the combined waste stream or
placing the primary extraction well(s) in a moraitcel individual streams as determined to be necessarhi#\

location of the impacted bedrock and placing tadet time, it is anticipated that discharge would béaeitto
bedrock groundwater extraction wells to addressemor SRVSA, directly or following pre-treatment, or ditly to
localized impacts, such as in the vicinity of Lage® and surface water following on-site complete treatment.
7/impoundment 24. Additional details of these

improvements would be developed during remedial ~ Alternative 4 — Consolidation/Soil Cover and

design. This remedy also includes institutionaltous Stabilization/Capping with Hydraulic

that would prohibit potable use of groundwatehat$ite. Control/Treatment of Groundwater

Additionally, localized collection of overburden Capital Cost: $129,530,494
groundwater in specific areas would be included, as  Annual O&M Costs: $49,973,383
required, to prevent migration of contaminants not Total Present Worth: $179,503,877
currently captured by the existing collection syste I mplementation Timeframe

Possible areas where localized overburden grourdwat 0ils/Impoundments: 10 Years

collection could be placed are: Groundwater: 30 Years

between Impoundments 1 and 2 and the Raritan ~ This alternative would provide a combination of €aper
River to the south (if not addressed as part of the impacted areas at the Site to control the potefutialirect

ongoing removal action) contact with impacted soils/impoundment contenth wi
the addition of excavation of the Flood Plain ar@ad

between Lagoon 7/Impoundment 24 and the Raritarconsolidation in the Main Plant.

River to the southwest, and extending around to the

area between Impoundment 24/Lagoon 6 and NJ  Main Plant Soils, Impoundments 3, 4, and 5

American Water Company to the south Includes same remedies as Alternative 3 with the
exception of the Flood Plain area.

between the Main Plant and Cuckhold’s Brook to the

south and extending around to the southwest. Flood Plain Soils and Drying Bed Area
The areas identified in the FS requiring directtaot)

Based on the information presented in the grounelw@k movement, and vapor control would be excavated and

Report and Supplemental Rl Report, the following consolidated at the Main Plant in areas wheredhges
presents the proposed collection component foethes  types of controls are warranted.
areas:

Impoundments 13, 17 and 24
Recovery system (trenches, wells, and/or contaibtmeRor the material in Impoundments 13, 17, and 24, an
walls) around Impoundments 1 and 2 and between ecological risk assessment would be conducted gitinia
these impoundments and the Raritan River. remedial design phase to identify if any mateagjuires

] relocation and consolidation in the Main Plantrieaes
Recovery system (trenches, wells, and/or Conta'mmequuiring direct contact control.

walls) to collect impacted overburden groundwater
along the north side of the Main Plant flood berm, Groundwater
north of Cuckhold’s Brook and the rail line. Includes the same groundwater remedy as described i

) Alternative 3.
Recovery system (trenches, wells, and/or contaihtmen

walls) trench between Lagoon 7/Impoundment 24 and
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Alternative 4A — Consolidation/Treatment/Soil Cover
and Stabilization/Capping with
Hydraulic Control/Treatment of Ground Water

Capital Cost: $154,224,898
Annual O&M Costs: $49,973,383
Total Present Worth: $204,198,282
I mplementation Timeframe

Soilg/Impoundments: 10 Years

Groundwater: 30 Years

This alternative would provide a combination of €aper
impacted areas at the Site to control the potefutiairect
contact with impacted soils/impoundment contentsictv
is one of the primary RAOs for the Site, with tliglgion
of excavation of the Flood Plain areas and conabbd in
the Main Plant. In addition, this alternative woalddress
principal threat wastes found in the Main Plantarand
Impoundments 3, 4, and 5 by consolidating them in
Impoundments 3, 4, and 5 and treating these mheria
before solidification and capping, thereby alsoradsing
the RAOs. See Figure 4 for details on this alteveat

Main Plant Soils, Impoundments 3, 4, and 5
Includes same remedies as Alternatives 3 and 4thath
exception of the Flood Plain area and treatment of
principal threat wastes.

For impoundment areas meeting the definition of
Principal Threat Wastes, (namely, the contents of
Impoundments 3, 4 and 3-situ
solidification/stabilization (S/S), or a similar ydical
process, as determined to be appropriate during the
conceptual design phase, would be employed fofulthe
depth of the impoundment material prior to capihe
actual depth of treatment will be established and
confirmed during the remedial design phase).

For Main Plant soils outside of the impoundmenitém
that meet the definition of Principal Threat Wasths
material would be excavated to its full depth (¢onéd in
the remedial design phase) and consolidated within
Impoundments 3, 4, and 5 for subsequent treatmiimt w
those wastes. These excavated areas outside
Impoundments 3, 4, and 5 would then be backfilled a
covered with the multi-layer engineered cap disedss
above.

Flood Plain Soils and Drying Bed Area

The areas identified in the FS requiring directtaot
movement, and vapor control would be excavated and
consolidated at the Main Plant in areas wheredhses
types of controls are warranted.

Impoundments 13, 17 and 24
For the material in Impoundments 13, 17, and 24, an
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ecological risk assessment would be conducted gltiia
remedial design phase to identify if any matergjuires
relocation and consolidation in the Main Plantriezs
requiring direct contact control.

An evaluation would be conducted during the renledia
design phase to identify those soils that coule pimeally
meet the definition of Principal Threat Wastes.sThi
evaluation would consist of first identifying arealere
constituent concentrations, based on existing data,
above those presented within EPA’s Soil Screening
Guidance, when adjusted to 1 x*Isk (future Site user).
Following this, field investigationse(g., air sampling)
would be conducted to verify the potential air siskhose
areas subsequently identified as potential Prihdipeeat
Wastesi(e., presenting a 1 x risk based on measured
concentrations in the breathing zone) would be \adteal
and consolidated in the Impoundments 3, 4 and & fare
subsequent treatment with those materials (seavhelo
Excavation extent and depth would be determineddas
on sampling data in the breathing zone. These exedv
areas outside Impoundments 3, 4 and 5 would then be
backfilled and covered with the multi-layer engirese
cap discussed above. Additionally, any future stnes
constructed within areas requiring vapor controhatSite
would include a vapor mitigation system, as reqlire

Groundwater
Includes the same groundwater remedy as Altern8tive

Alternative 5 - Consolidation/Capping and In-Situ $S
with Hydraulic Control/Treatment of Groundwater

$257,918,074
$49,973,383
$307,891,457

Capital Cost:

Annual O&M Costs:

Total Present Worth:

| mplementation Timeframe
Soils/Impoundments:
Groundwater:

20 Years
30 Years

This alternative would consist of a combination of
technologies to address soils/impoundment contents.

Main Plant Soils, Impoundments 3, 4, and 5

In the areas identified in the FS requiring diremttact
control, a 24-inch soil cover would be utilizedtmvide a
barrier to prevent direct contact exposure withaotpd
media. This soil cover system would be an engirtteap
designed and constructed to withstand the effdaip ¢o
a 500-year flood event. Appropriate controls and
engineered mechanisms will be included to safecjuar
against scouring, erosion or other effects fronmgpei
constructed in a floodplain. In addition, a stifgpection
and maintenance program will be developed as panieo
ongoing operation plan for the soil cover system.




Impoundments 3, 4, and 5 and a few areas locatiégkin
Main Plant area have been identified as requiragpv
and movement controls. These impoundments/areas

benefit of reducing the mobility of the remaining
constituents.

would utilizein-situ S/S as a means to reduce contaminadtr€ated Materials:

mobility. During S/S activities, emissions would be
collected and treated to the extent practicable.

Flood Plain Area (including soils, Impoundments 13,
and 24, and drying bed area)

The areas identified in the FS requiring directtaon
control would be excavated and consolidated aMthg
Plant.

Groundwater
Includes the same groundwater remedy as Altern8tive

Alternative 7 - Consolidation/Capping and Ex-Situ
Low Temperature Thermal Desorption (LTTD) and
S/S with Hydraulic Control/Treatment of

Groundwater

Capital Costs: $774,315,057
Total Estimated O&M Costs: $ 49,973,383
Total Present Worth: $824,288,040
I mplementation Timeframe

Soils/Impoundments: > 25 Years
Groundwater: 30 Years

This alternative would consist of a combination of
technologies to address soils/impoundment contents.

Main Plant Soils, Impoundments 3, 4, and 5

In the areas identified in the FS requiring diremttact
control, a 24-inch soil cover would be utilizedimvide a
barrier to prevent direct contact exposure withactpd
media. This soil cover system would be an engintteap
designed and constructed to withstand the effdaip to
a 500-year flood event. Appropriate controls and
engineered mechanisms will be included to safecjuar
against scouring, erosion or other effects fronmgpei
constructed in a floodplain. In addition, a stiigpection
and maintenance program will be developed as paneo
ongoing operation plan for the soil cover system.

Main Plant Soils, Impoundments 3, 4, 5, 13, 17 24d
and drying bed area)

In the areas identified in the FS requiring vaput a
movement controls, soils/impoundment contents wbeald
excavated and transported to a central area aainme
Plant for consolidation and stagiriex-situ treatment
would then be applied on-site, via LTTD and S/STDIis
designed to reduce concentrations of organics Hrat o
constituents that can be volatilized. S/S wouldiged to
provide appropriate geotechnical properties fokbbiag
treated materials as well as having the potentidéed
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Vapor Control: treated materials would be backdilé
the Main Plant

Movement Control: treated materials would be plaoed
the on-site RCRA facility, Impound 8. During S/S
activities, emissions would be collected and tre,ais
practicable.

Flood Plain Area (including soils, Impoundments 13,
and 24, and drying bed area)

The areas identified in the FS requiring directtaon
control would be excavated and consolidated aMthg
Plant.

Groundwater
Includes the same groundwater remedy as Alterndtive

Alternative 11 —On-Site/Off-Site Treatment with
Hydraulic Control/Treatment of Groundwater

Capital Costs

Total Estimated O&M Costs
Total Present Cost

I mplementation Timeframe
Soilg/Impoundments:
Groundwater:

$ 1,750,292,506
$ 49,973,383
$ 1,800,265,890

> 25 Years
30 Years

This alternative would consist of a combination of
technologies to address soils/impoundment contents.

The main plant soils, flood plain soils, and all
impoundment contents would be excavated and
consolidated/staged at the Main Pldb¢situ treatment
would then be applied on-site, via LTTD and S/Qaled
materials from areas at the Main Plant and FloathPI
where only direct contact control is warranted wicog:
backfilled at the Main Plant, while treated matsrfaom
areas warranting vapor control would be placedhén t
on-site RCRA facility, Impoundment 8.

For areas identified in the FS requiring movememtiol,
soils/impoundment contents would be excavated and
transported to either an off-site incinerationexyrcling
facility for treatment or beneficial re-use. Duri8¢S
activities, emissions would be collected and trebads
practicable.

Groundwater
Includes the same groundwater remedy as Altern8tive




EVALUATION OF ALTERNATIVES

Nine criteria are used to evaluate the differentadiation
alternatives individually and against each othesroter to
select a remedy, (see table below, Evaluation KGxifer
Superfund Remedial Alternatives). This sectiorhef t
Proposed Plan describes the relative performaneacsf
alternative against the nine criteria, noting haete
compares to the other options under consideradion.
Detailed Analysis of Alternatives can be foundhie £S
Report.

1. Overall Protection of Human Health & the
Environment

Alternative 1 is used as a baseline for compariddahe
alternatives and is designed to represent baseline
conditions at the Site and would not meet the RAOs
established for the Site. Alternative 2, by comgami
would be protective of human health and the enwiremnt
for groundwater currently captured by the existing
groundwater control system and SRVSA treatment, an
would employ access restrictions and institutiaaatrols
to address potential exposures to other mediarandgort
mechanisms, but would not meet RAOs for principal
threat wastes and groundwater outside the curegttie
zone. Alternatives 3, 4, 4A, 5, and 7 include cagmf
material requiring direct contact control and grdwater
collection/treatment, and, therefore, would be gutive
of human health and the environment. Alternativaad4
include capping of materials requiring vapor and
movement control, which would prevent exposure to
impacted materials. Alternative 4A would also prave
exposure to impacted materials through cappingedis

as treatment for the most-highly mobile materiadsich
would reduce toxicity and mobility of contaminants.
Alternatives 3, 4, 4A, 5, 7, and 11 each meet tA®&for
principal threat wastes. However, alternatives@4an
accomplish this primarily through containment whiks,
5, 7, and 11, accomplish this primarily througlhatneent.
Alternatives 5 and 7 include treatment of vapor and
movement control material in both the Main Plard an
Flood Plain as an element of protection of humaaithe
and the environment; however, their treatment
components are not proven for all Site contaminants
RAOs may not be met for these contaminants. Alteraa
11 removes the material requiring movement corfitooh
both the Main Plant and Flood Plain for off-sitesttiment/
disposal, while treating direct contact and vapmitiol
material on-site which would be protective of human
health and the environment. However, capping,
groundwater control and treatment-based remedy
components essentially provide equivalent protaabio
human health and the environment by eliminating
dpotential exposure pathways.

2. Compliance with ARARs

Applicable or Relevant and Appropriate Requirements
(ARARSs) would not be met for Alternative 1. ARARS
would not be met for groundwater outside the curren
capture zone of the existing groundwater collection
system or for soils/impoundments for Alternative 2.
ARARs would generally be met for the remaining
alternatives. However, more significant issues \add
associated with location- and action-specific ARARS.,
stream encroachment, wetlands, flood hazard, iatthe
Flood Plain for Alternatives 4, 4A, 5, 7, and 1hemical-

EVALUATION CRITERIA FOR SUPER

FUND REMEDIAL ALTERNATIVES

Overall Protectiveness of Human Health and the Envi ronment

or controls threats to public health and the environment through institutional controls, engineering controls, or treatment.

evaluates whether and how an alternative eliminates, reduces,

Compliance with ARARs evaluates whether the alternative meets

requirements that are legally applicable, or relevant and appropriate to the site, or whether a waiver is justified.

federal and state environmental statutes, regulations, and other

Long-term Effectiveness and Permanence
environment over time.

considers the ability of an alternative to maintain protection of human health and the

Reduction of Toxicity, Mobility, or Volume of Conta
reduce the harmful effects of principal contaminants, their ability to
present.

minants through Treatment

evaluates an alternative's use of treatment to
move in the environment, and the amount of contamination

Short-term Effectiveness considers the length of time needed to

workers, the community, and the environment during implementation.

implement an alternative and the risks the alternative poses to

Implementability considers the technical and administrative feasib
relative availability of goods and services.

ility of implementing the alternative, including factors such as the

Cost includes estimated capital and annual operations and maintenance costs, as well as present worth cost. Present worth cost is
the total cost of an alternative over time in terms of today's dollar value. Cost estimates are expected to be accurate within a range

of +50 to -30 percent.

State/Support Agency Acceptance
described in the RI/FS and Proposed Plan.

considers whether the State agrees with the EPA's analyses and recommendations, as

Community Acceptance

considers whether the local community agrees with EPA's analyses and preferred alternative.
Comments received on the Proposed Plan are an important indicator of community acceptance.
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and action-specific ARARs associated with NJ Air
Pollution Control Regulations may not be met for
Alternatives 5, 7, and 11; and Alternative 7 wondd
meet the chemical-specific ARARs associated with th
Treatment Objectives established in the Group lll
ROD/CAMU and LDRs.

3. Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence do not dapply
the baseline conditions represented by Alterndtivigy
comparison, Alternative 2 would provide an effeetiv
long-term remediation for groundwater within thereat
capture zone of the existing bedrock groundwater
pumping system, but would not specifically addmatber
media or groundwater outside the current captune.zo
The groundwater remedy components for Alternat8ies
4,4A, 5, 7 and 11 provide similar effectiveness of
groundwater control over the long-term, and remethat
would be functionally permanent with proper
maintenance. Capping of material requiring directtact
control associated with Alternatives 3, 4, 4A, 5] &
would be effective over the long-term in contradlin
potential direct contact exposure. A cap is funeity
permanent with proper maintenance. Alternatives 3,
4A, 5, 7, and 11 would result in making the Sitaikable
for beneficial community reuse, although the time
required to achieve this would be longer for Algives
5, 7, and 11, compared to Alternatives 3, 4, and 4A
Alternatives 4 and 4A also utilize treatment of enél
and/or consolidation which would provide additional
permanence over Alternative 3. Treatment associaitid
Alternatives 5, 7, and 11 has not demonstrated
effectiveness for the full range of contaminantsiolr
would likely prolong schedules and increase tinfetse
RAOs would be obtained, if they would be attainedlla

4. Reduction in Mobility, Toxicity or Volume
through Treatment

Alternative 1 would provide no reduction in molyjlit
toxicity or volume. For Alternative 2 mobility, t@ity
and volume of contaminants in groundwater withia th
capture zone of the existing groundwater collection
system would be reduced, but not reduced outsele th
existing capture zone, or in other media. Groundwat
collection and treatment associated with the reimgin
alternatives (3, 4, 4A, 5, 7, and 11) would contnalbility
of contaminants through capture, would reduce the
volume and toxicity of contaminants through treatime
and would be permanent. Capping associated with
Alternatives 3, 4, and 4A would reduce mobility via
control of vapor, movement and infiltratidm-situ S/S
associated with Alternatives 3 and 4 would reduce
contaminant mass through media transfer and mgbilit
through binding the treated mass and limiting irdtion.

19

LTTD and S/S associated with Alternatives 4A, 5and
11 would reduce contaminant mass through the tegatm
and capture of contaminants; however, S/S assdciate
with Alternatives 4A, 5, 7, and 11 would increase total
volume of material.

5. Short-Term Effectiveness

No short-term effects would be anticipated with
implementation of Alternatives 1 or 2, and the
implementation timeframes for both would be immeéslia
The duration of implementation for AlternativesA3and
4A would be relatively short. The implementation
duration for Alternatives 5, 7, and 11 would bextiekly
long (over 20 years). Implementation of the remedia
actions associated with Alternative 3 would be mizlly
disruptive, resulting in minimal short-term impaatsd
would be limited in wetland, ecological habitat dlwabd
plain areas. Implementation impacts would occur in
wetlands, ecological habitat and floodplain with
implementation of Alternatives 4 and 4A; however,
enhancement of existing, non-impacted wetlands and
habitats and/or creation of new wetlands/habitatslev
be employed to mitigate impacts. Implementation of
excavation, consolidation, and treatment activities
associated with Alternatives 5, 7, and 11 wouldiltes
large-scale intrusions and material disturbances,
increasing the opportunity for emission generatind
material release to the environment with commensura
complexity in implementation of effective controls.
Additionally, such large-scale intrusions as asseci
with Alternatives 5, 7, and 11 would result in dastion
of existing wetlands and habitats; and, temporauy,
detrimental, disruption of habitat and flora/fauna
communities would occur in surrounding areas during
implementation; however, enhancement of existing,
non-impacted wetlands and habitats and/or creafion
new wetlands/habitats would be employed to mitigate
impacts.

Increases in truck traffic through the local commtyn
would occur during construction of AlternativeA34A,
5, 7, and 11. However, trucks would be carryingy@1S
admixtures, clean fill and construction materialthw
implementation of Alternatives 3, 4, 4A, 5, andvhile
trucks would be carrying the most highly contanéciat
material from the Site to off-site treatment/dislastes
with implementation of Alternative 11. The potehfa
exposure to workers during construction for Alteivea3
would be minimal due to the minimally invasive natof
the construction. However, worker exposures woeld b
increased with implementation of Alternatives 4, A7,
and 11, due to the increase in generation of aisgaoms
related to excavation, consolidation and treatment.




6. Implementability

A review of the implementability of Alternativesahd 2 is
not applicable since either no action is takerheractions
are largely already complete. Equipment, matedats
personnel necessary to implement Alternatives 8A45,
7, and 11 are typically available in the marketplac
however, qualified contractors that would implemitet
types of remedial projects associated with Altauest5,
7, and 11 may not be available or accessible etttire
duration of construction due to their relativelndp
implementation timeframes. Additionally, the treatrm
components of Alternatives 5, 7, and 11 for the Sit
material are unproven.

Capping and groundwater collection/treatment assedi
with Alternatives 3, 4, 4A, 5, and 7 are provetiatde
technologies and would be readily constructed and
maintained. Stabilization associated with Alteredi 3,
4, and 4A utilize proven geotechnical technologies;
however, variability of materials on-site could uege
additional treatment and affect intermediate miless in
a construction schedule. Alternatives 3, 4, andeh
mainly on capping; however, Alternative 4A provides
more protection through relocation of the Impoundme
material in the floodplain to the Main Plant. Ahetive
4A offers additional protection by also excavating
materials which could meet the definition of privli
threat waste with subsequent consolidation andintrezat
of material (n-situ S/S).In-situ S/S associated with
Alternative 5 may prove difficult due to locatiomature
of material and surroundingsd,, flood plain, wetlands,
etc.). Monitoring for Alternatives 2, 3, 4, 4A, band 11
would be effective in identifying successful oparatof
the remedy. Although proven technologies, due ¢o th
range of contaminants to be addressed, extensive
pre-design testing would be required for the trestim
technologies employed with Alternatives 5, 7, afd 1

The excavation of material proposed in Alternati¢psA,
5, 7, and 11 would trigger LDRs consequently, CAMU
requirements would apply. The remaining capacity in
Impoundment 8 may not be sufficient to receivetada
material volumes resulting from implementation of
Alternatives 7 or 11. Invasive construction aciastin the
regulated flood plain may increase the time re@ujnéor
to initiation of the remedies employed by Alternes 4,
4A, 5, 7, and 11. Regulatory review and approvaisla/
be required from local, state and federal agenthese
would be of a standard, routine nature for Altekreest 3,
4, and 4A but would be more extensive for Altervexdi5,
7, and 11. Failures/iterations relative to S/S ahdD
associated with Alternatives 5, 7, and 11 couldseau
construction delays and may result in ARARs nohgei
attained. Alternatives 3, 4, and 4A have the ahibt
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implement additional remedial actions if necessary.
However, following S/S associated with Alternatied,
and 11, any additional manipulation of material {gdae
more difficult.

7. Costs

The estimated capital cost, O & M, and present hwvooist
are discussed in detail in the Feasibility Studye Tost
estimates are based on the best available infaymati
Alternatives 1 ($574,000) and 2 ($33.1 M), No Aotand
Limited Action, respectively, would incur the leasist to
implement. Alternative 3 would cost $138 million.
Alternative 4 ($180 M) would cost 30% more than
Alternative 3. Alternative 4A ($205 M) would cos2%
more than Alternative 3 and 14% more than Altexead.
Alternatives 5 ($308 M) and 7 ($825 M) are sigrifity
more costly, at more than two and almost six timese
costly than Alternative 3, respectively. Alternati’l
($1.8 B) would be the most costly, at more tharcéwhe
cost of the next most costly (Alternative 7), anold be
at least an order of magnitude higher in cost tither
alternatives that meet the RAOs.

8. State/Support Agency Acceptance

The State of New Jersey concurs with EPA'’s preterre
alternative as presented in this Proposed Plan.

9. Community Acceptance

Community acceptance of the preferred alternatilleoe
evaluated after the public comment period endsvélthd
be described in the Record of Decision, the doctitern
formalizes the selection of the remedy for the.Site

PREFERRED ALTERNATIVE

Based upon an evaluation of the remedial alterestiv
EPA recommends Alternative 4A as the Preferred
Alternative. Alternative 4A has the following key
components: Consolidation/Treatment/Soil Cover and
Stabilization/Capping with Hydraulic Control/Treant
of Ground Water.

Alternative 4A is both a treatment- and a
containment-based alternative consisting of proven
technologies that would be effective in controllamd
reducing the risks associated with the exposurexzats
identified at the Site. The use of engineered aappi
systems would effectively control direct contadil(s
cover in Main Plant and excavation and relocatibn o
Flood Plain material to the Main Plant) and minienike
release of contaminants into the air (multi-layap for
vapor control in Main Plant and Flood Plain).
Additionally, excavating the materials in the Fldelin




warranting movement control, and consolidating tleem
the Main Plant foin-situ S/S, as necessary, and
multi-layer capping would address movement beyond
those containment areds:situ S/S would reduce
contaminant mass through media transfer (enhanced
desorption), capture of the emissions, and desbruct a
vapor treatment systerm-situ S/S would also serve to
reduce mobility of contaminants through the bindifig
treated mass and the limiting of infiltration thgbuthe
less permeable, treated waste material.

Although excavation of materials from the Floodi®la
would remove the potential risks associated wigh th
potential exposure pathways in those areas, theuéibe
risks associated with excavation activities. Thasdd
include air emission and dust generation, damage to
existing ecological systems, worker safety, androbof

construction activitied (. erosion, materials storage, etc.)

within a floodplain.

Hydraulic controls provided by improved
collection/treatment of bedrock and overburden
groundwater coupled with institutional controlsttha
prohibit potable use of on-site groundwater wowdiave
the groundwater RAOs and would provide for protecti
of human health and the environment. The contirused
of the groundwater extraction and treatment system,
supplemented by additional measures to contain, and
collect overburden groundwater in select areas]dvou
provide for protection of human health and the
environment by containing impacted groundwater.

This alternative would be readily implementablengsi
conventional technologies, would be potentiallytcos
effective, and would return the Site to beneficgalse as
soon as practicable with an estimated implememtatio
timeframe of approximately 10 years for impoundraent
and soils and approximately 30 years for groundmate

Excavating the impoundments in the Flood Plain and
consolidation of the material on the Main Plantwit
placement of a soil cover will prevent direct catta
exposure and the placement of a multi-layered emged
cap where required will provide vapor and movement
control. The remedy would also be effective in i@dg
the risk of impoundments in the flood plain being
compromised by any flooding.

The Preferred Alternative is believed to provide biest
balance of tradeoffs among the alternatives basdte
information available to EPA at this time. EPA bgks
that the Preferred Alternative would be protectife
human health and the environment, would comply with
ARARSs, would be cost-effective, and would utilize
permanent solutions and alternative treatment
technologies to the maximum extent practicable. The

21

preferred alternative can change in response thicpub
comment or new information.

COMMUNITY PARTICIPATION

EPA encourages the public to gain a more compréhens
understanding of the Site and the Superfund aietbvihat
have been conducted there.

The dates for the public comment period, the date,
location and time of the public meeting, and theatmns
of the Administrative Record files, are providedtba
front page of this Proposed Plan. Written commentthe
Proposed Plan should be addressed to one of thedi@m
Project Managers listed on the right.

EPA Region 2 has designated a public liaison as a
point-of-contact for the community concerns and
guestions about the federal Superfund program im Ne
York, New Jersey, Puerto Rico, and the U.S. Virgin
Islands. To support this effort, the Agency haslgshed
a 24-hour, toll-free number that the public can &al
request information, express their concerns, dsteqg
complaints about Superfund.

For further information on the American Cyanamid Superfund
Site, please contact:

Joseph Battipaglia Cecilia Echols
Remedial Project Manager Community Involvement Coordinatd
(212) 637-4384 (212) 637867

battipaglia.joseph@epa.govechols.cecilia@epa.gov

=

Written comments on this Proposed Plan should be nilad to
Mr. Battipaglia at the address below or sent via el

U.S. EPA
290 Broadway, 19Floor
New York, New York 10007-1866

The public liaison for EPA’s Region 2 is:

George H. Zachos
Regional Public Liaison
Toll-free (888) 283-7626
(732) 321-6621

U.S. EPA Region 2
2890 Woodbridge Avenue, MS-211
Edison, New Jersey 08837-3679
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Table 2A: Impoundments

Direct Contact Control

Numerical Values not Applicable

Vapor Control (mg/kg)?!
Benzene 4.23
Toluene 11,110
Xylene 4,470
Chlorobenzene 2,590
Naphthalene 948

Movement Control?

Tarry substances of Impoundments 3, 4, and 5 -
Numerical Values not Applicable

Table 2B: Main Plant Soils

Direct Contact Control (mg/kg)?3

Antimony 410
Arsenic 19
Benzo(a)anthracene 2.1
Benzo(a)pyrene 0.21
Cadmium 800
Chromium (total) NC*
Chromium VI 5.6
Cobalt 300
Cyanide 20,000
Lead 800
Mercury 43
Nitrobenzene 24
Total PCBs 0.74
Xylene (total) 2,700
Vapor Control (mg/kg) 1
Benzene 4.23
Toluene 11,110
Xylene 4,470
Chlorobenzene 2,590
Naphthalene 948
Movement Control (mg/kg) 2
Benzene 4,460
1,2 Dichlorobenzene 98,400
n-Nitrosodiphenylamine 352,000
Nitrobenzene 12,300
Naphthalene 6,180




Table 2C: Flood Plain Soils

Direct Contact Control (mg/kg)?3

Chromium VI 5.6
Lead 800
Mercury 43
Benzene 4.23
Toluene 11,110
Xylene 4,470
Chlorobenzene 2,590
Naphthalene 948
Movement Control (mg/kg) 2
Benzene 4,460
1,2 Dichlorobenzene 98,400
n-Nitrosodiphenylamine 352,000
Nitrobenzene 12,300
Naphthalene 6,180

Table 2D: Groundwater

NJ GWQS (ng/1)° NJ MCL (ug/1)° EPA MCL (ug/1)°
Benzene 1 1 5
1,2-Dichlorobenzene 600 NC 600
2-Methylnapthalene 30 NC 150
Naphthalene 300 300 0.14
Nitrobenzene 6 NC 0.12
n-Nitrosodiphenylamine 10 NC NC
Toluene 600 1000 1000
Xylene 1,000 1,000 10,000

Notes:
(1) These values are preliminary and a more refined assessment method will be developed and implemented during the Remedial Design phase to

appropriately delineate areas requiring vapor control.

(2) While numerical criteria were developed to aid in defining the extent of contaminated media requiring movement control, visual observation of
tarry substances will also be utilized to identify these areas, regardless of whether the tarry substances exceed the numerical criteria.

(3) Soil remediation goals were selected based upon consideration of both risk-based concentrations and promulgated NJDEP Non-Residential
Direct Contact Soil Remediation Standards. NJDEP Impact-to-Groundwater Soil Screening Criteria were also evaluated as “To-Be-Considered”
criteria.

(4) NC denotes no criteria available.

(5) The more stringent of the EPA federal MCLs, NJDEP groundwater quality criteria, NJDEP MCLs, and site-specific, risk-based concentrations will
be utilized as the remediation goal for groundwater.
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