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FOREWORD

This engineering evaluation/cost analysis (EE/CA) has been prepared in support of a proposed
removal action to address radiologically contaminated soil and debris from selected properties at
the Formerly Utilized Sites Remedial Action Program (FUSRAP) Maywood Superfund Site
("FMSS" or the "Site") in Bergen County, New Jersey.  The Site consists of properties in the
Boroughs of Maywood and Lodi and the Township of Rochelle Park, New Jersey.  The U.S.
Army Corps of Engineers (USACE) is the lead agency for radioactive cleanup activities at the
Site under its FUSRAP.  FUSRAP responsibilities for the (Maywood Chemical Company) Site
were defined in the Federal Facility Agreement between the U.S. Environmental Protection
Agency (EPA) and the U.S. Department of Energy (DOE), predecessor agency to USACE for
FUSRAP implementation.

Response actions at the Site are being conducted in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act (SARA).  USACE is preparing a
comprehensive feasibility study (FS) for cleanup of the Site.  The DOE previously issued the
remedial investigation (RI) report.  The proposed removal action evaluated in this EE/CA is
consistent with the overall cleanup strategy for the Site, and will not limit the choice of
reasonable alternatives or prejudice the ultimate decision for which the FS is being prepared.

The proposed action is to address areas at the Site that will be affected by the New Jersey
Department of Transportation's (NJDOT’s) planned roadway improvements.  If NJDOT changes
the area it affects or impacts with its roadway improvement activities, the area addressed by the
proposed USACE removal may also change.  If NJDOT impacts additional areas at the Site
containing FUSRAP contamination, such areas might be addressed by the USACE removal.  If
NJDOT modifies its plans eliminating areas from its plan before USACE completes its removal,
then such areas would not be addressed by the USACE removal.

The proposed removal action would involve the excavation of radiologically contaminated soil
and debris from areas impacted by the NJDOT roadway improvements, and would transport
these materials to an authorized disposal facility.  An expedited response action to remove these
materials (i.e., prior to remediation of the entire Site) is warranted to prevent the release of
contaminants from these properties into the environment and to minimize potential exposures to
human populations which might otherwise result from the roadway improvements planned by
NJDOT, if the NJDOT work were to be conducted before the contaminated soil has been cleaned
up.  Addressing soil contamination on properties impacted by NJDOT construction may also
reduce the total volume of contaminated soil to be addressed at the site because roadway
construction prior to cleanup could spread the contamination. The removal action is necessary to
assure that USACE completes removal cleanup activities ahead of NJDOT excavations into
potentially contaminated soil.

Authority for responding to releases or threats of releases from a contaminated site is addressed
in Section 104 of CERCLA.  Under CERCLA Section 104(a)(1)(A), USACE is authorized to
perform removal actions where there is a release or a threat of a release of a hazardous substance.
Table 1 summarizes some of the analytical data showing contamination of soil at properties
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addressed in this EE/CA with radionuclides, which are identified as CERCLA hazardous
substances.   The need to conduct the removal action was evaluated in terms of the eight criteria
listed in the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) under 40
Code of Federal Regulations (CFR) 300.415 for evaluating and selecting removal actions.  If
conditions at the site meet one or more of these criteria, then the NCP suggests that it may be
appropriate to conduct a removal action.  The removal action was found to be an appropriate
measure of control based upon at least one of these criteria, as follows:

Actual or potential exposure to nearby human populations, animals or the food chain
from hazardous substances, or pollutants or contaminants [40 CFR 300.415(b)(2)(i)].

The EE/CA was prepared in accordance with the requirements of 40 CFR 300.415 when a
planning period of at least 6 months is available prior to initiation of onsite activities.

This EE/CA is being submitted for public comment in accordance with the requirements of 40
CFR 300.415.  USACE is especially interested in input regarding the preferred alternative and
any considerations for carrying out the proposed removal action.  USACE will consider all
comments received during this public comment period, prior to a final decision on the removal
action.  The final decision, selecting a removal action, will be made in an Action Memorandum,
signed by USACE after considering the comments received during the public comment period.
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1.0 Introduction

USACE is implementing a cleanup program for properties in the Boroughs of Maywood and
Lodi and the Township of Rochelle Park, New Jersey (NJ), collectively referred to as the
FUSRAP Maywood Superfund Site ("FMSS" or the "Site"). The Site includes the Maywood
Interim Storage Site (MISS), portions of the adjacent Stepan Company property (formerly
Maywood Chemical Works, or MCW), and other vicinity properties, including numerous
residential, commercial, federal, state, and municipal properties.  The EPA has a database on
CERCLA sites known as "Comprehensive Environmental Response, Compensation and Liability
Information System" (CERCLIS).  The CERCLIS name and identification number for the Site
are the Maywood Chemical Company Site and NJD980529762. The EPA placed the Maywood
Chemical Company Site on the National Priorities List (NPL) in 1983.  As a result of past
activities at the site, these properties are contaminated with the radiological hazardous
substances thorium-232 (Th-232), radium-226 (Ra-226), and uranium-238 (U-238) and their
radioactive decay series.

Responsibilities for response actions at the Site are defined under a Federal Facility Agreement
(FFA), negotiated between DOE and the EPA Region II that became effective April 22, 1991
(EPA 1991).  The FUSRAP program was subsequently transferred to the USACE in 1997.
Under the terms of the FFA, FUSRAP waste is defined as:

• All contamination, both radioactive and chemical, whether commingled or not, occurring
on the MISS;

• All radiological contamination above DOE’s action levels related to past thorium
processing from the MCW occurring on any vicinity properties; and

• Any chemical or non-radiological contamination on vicinity properties that would satisfy
either of the following: (1) the chemical or non-radiological contaminants are mixed or
commingled with radiological contamination above DOE’s action levels; or, (2) the
chemical or non-radiological contaminants which originated at the MISS or were
associated with specific thorium manufacturing or processing at the MCW which resulted
in the radiological contamination.

1.1 Status of the Site CERCLA Process
Implementation of a comprehensive cleanup program (i.e., a remedial action) for the Site will
follow the completion of the remedial investigation/feasibility study (RI/FS) process.  The RI/FS
process is being conducted according to the requirements of CERCLA, as amended by the SARA.
The RI describes the nature and extent of radioactive materials and chemical contamination found
at the Site, discusses risks associated with those materials, and identifies the constituents of
concern (COCs).  The FS will present and evaluate remedial action cleanup alternatives.  In
addition, the Proposed Plan (PP) will identify the USACE’s recommendation for cleanup of
FUSRAP contamination at the Site.  The RI/FS process will conclude with the issuance of a
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Record of Decision (ROD) that will identify the selected remedy for all soil contamination present
at the Site.

For the purposes of cleaning up FUSRAP waste associated with the Site, two Operable Units
(OUs) have been created.  (An operable unit is a discrete portion of a CERCLA site, such as soil or
groundwater.  The chemical contamination at the Stepan Company property at the Site is
considered a separate operable unit, which is being addressed by Stepan under EPA oversight.)
The Soils OU addresses only FUSRAP waste found in the soils and buildings.  The Groundwater
OU involves FUSRAP waste found only in the groundwater.  DOE conducted the Soils OU RI for
the Site from 1989 to 1991.

The purpose of the Soils OU RI was to define the nature and extent of contamination at the Site,
determine the fate and transport of contaminants, and identify remedial action objectives.
Characterization of the nature and extent of any potential groundwater contamination is not
complete.  Additional groundwater studies are currently underway and will be documented in a
groundwater RI Report.

CERCLA and the NCP also provide, and encourage when appropriate, the implementation of
interim response actions prior to remedial actions, including removal actions.  The NCP provides
for both time-critical and nontime-critical (when at least 180 days of planning time is available)
removal actions.  A removal action is selected in an Action Memorandum.  Some removal actions
have already been implemented on this site, one begun by DOE and completed by USACE in 2000
on vicinity properties and another completed by USACE in 2000 to alleviate localized flooding
associated with a swale at the site.

1.2 Proposed Removal Action

This EE/CA was prepared to clean up properties not previously addressed by either of the above-
referenced removal actions at the site.   This EE/CA was prepared in accordance with the
requirements of 40 CFR 300.415(b)(4)(i) when a planning period of at least 6 months is available
prior to initiation of onsite activities.

This EE/CA evaluates a removal action for those areas at the Site that will be affected by planned
roadway improvement projects by the NJDOT.  Areas at the Site are shown on Figure 1, including
those areas that may be affected by NJDOT improvements (shown with different coloring).
Planned roadway improvements at the Site include:

• NJ Route (Rt.) 17 and Essex Street Interchange and Drainage Improvements;

• NJ Rt. 17 Drainage Improvements; and

• Interstate (I)-80 Sound Barrier Construction.

The NJ Rt. 17 and Essex Street Interchange and Drainage Improvement project involves the
removal of the Essex Street overpass, construction of a new overpass, improved ingress and egress
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to NJ Rt. 17, widening of Essex Street, enhanced parking and access to properties along Essex
Street, and improved drainage.

The NJ Rt. 17 Drainage Improvement project involves the placement of new stormwater piping
and catch basins along NJ Rt. 17, U.S. Rt. 46, and Gregg Street in the Borough of Lodi.

The I-80 Sound Barrier Construction project involves the construction of sound barriers along the
local lanes of I-80.

Several properties on the Site will be affected by the planned NJDOT work.  A removal action
addressing these properties (i.e., prior to remediation of the entire Site) is warranted to prevent the
potential release of contaminants from these properties into the environment and the potential
exposure of NJDOT employees or contractors to FUSRAP waste that may occur during the
planned roadway improvements.

Authority for responding to releases or threats of releases from a contaminated site is addressed in
Section 104 of CERCLA.   Under CERCLA Section 104(a)(1)(A), USACE is authorized to
perform removal actions where there is a release or a threat of a release of a hazardous substance.
Table 1 summarizes some of the analytical data on properties addressed by this EE/CA showing
contamination of soil with radionuclides that are CERCLA hazardous substances.

The NCP provides eight criteria for determining the need for removal actions in 40 CFR
300.415(b)(2)(viii). If conditions at a CERCLA site satisfy one or more of these criteria, then the
NCP indicates that it may be appropriate to conduct a removal action.  The appropriate criterion
for the proposed removal action is:

Actual or potential exposure to nearby human populations, animals or the food chain
from hazardous substances, or pollutants or contaminants [40 CFR 300.415(b)(2)(i)].

The NJDOT has specific plans for roadway improvements, which will involve excavation into and
additional construction activity on certain properties at the Site containing radioactively
contaminated soil.  The NJDOT expects that such improvements will affect some properties at the
Site in 2001.  Table 1 presents some of the available analytical data showing above background
soil contamination at these properties.  If NJDOT construction were to occur in advance of the
cleanup of these properties, construction workers and other personnel might be exposed to the
radioactive contaminants in the soil.

Also, if NJDOT roadway improvements were to occur on contaminated properties before cleanup,
these activities could increase the potential for hazardous substances to migrate, including those
listed in Table 1.  Some migration might occur directly from the movement of contaminated soil
by excavating, earth moving and other heavy equipment usage.  Additional migration of
contamination might also occur once contaminated soil is uncovered or brought to the surface
either by the action of water falling onto or flowing across the site or by wind picking up
contaminated soil and transporting it as wind-blown dust.
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The FFA specifies that the lead agency, now USACE, notify the EPA of any proposed removal
actions prior to implementation.  The USACE has consulted with the EPA and the NJ Department
of Environmental Protection (NJDEP) on the development of this EE/CA.

The proposed removal action is consistent with CERCLA and the NCP regarding 40 CFR
300.415(d), which requires that interim actions contribute to the extent practicable to the efficient
performance of any anticipated final remedy.  The proposed removal action is consistent with the
overall cleanup strategy for the Site and will not limit the choice of reasonable alternatives that
might be selected as a remedial action.

Preparation of this EE/CA and an Action Memorandum would permit the USACE to conduct
removal actions at properties impacted by NJDOT’s roadway improvements.  The Action
Memorandum will be prepared and issued following the public comment period.  The Action
Memorandum will document the USACE’s decision based on the EE/CA, other documents
contained in the Administrative Record, and consideration of regulator input and comments
received during the public comment period on this EE/CA.

The EE/CA evaluates a no action alternative, an excavation and offsite disposal alternative, and an
excavation, treatment, and offsite disposal alternative.  The EE/CA presents evaluations expected
to be consistent with the FS, PP, and RD to be developed for a soil remedial action for this site.

In general, the USACE proposes to clean up areas at the Site that are affected by the NJDOT
roadway improvements to allow for unrestricted use with a soil cleanup level of an average of 5
picocuries per gram (pCi/g) for Th-232 and Ra-226 combined above background and 50 pCi/g U-
238 above background.  These criteria are risk-based and were originally developed by the EPA
and agreed to by the DOE (predecessor to USACE in the implementation of FUSRAP) under the
concept of remediating FUSRAP sites to levels “as low as reasonably achievable” (ALARA).
They were subsequently adopted in the resolution of a 1993 dispute between EPA and DOE
regarding soil cleanup criteria on this Site, which was resolved on June 21, 1993.  These criteria
were determined by EPA to be protective of human health for an unrestricted land use, and to not
result in excess risk above the NCP protective range of cancer risk.    Potential human exposure at
these properties would be reduced because the contaminated materials would be removed from
their present locations by specially trained workers and placed in an engineered facility designed
for permanent disposal.  Final determinations of the protectiveness of this response action will be
assessed as part of the remedial action for soil to be selected in the ROD.

Although the properties addressed in this EE/CA are currently under a commercial land use, the
Site is located in a heavily urbanized area with occupied residences near the properties addressed.
An unrestricted cleanup criterion will be used for these properties.  Although cleaning up to
unrestricted land uses increases the volume of soil to be addressed on these properties, these
properties contain relatively small volumes of contaminated soil, and neither the volume of soil
nor the costs for overall site cleanup (e.g. all removal and remedial actions for the Site) are
expected to be significantly increased and this obviates the need for potentially costly long-term
engineering or institutional controls.



FUSRAP Maywood Superfund Site (FMSS)
EE/CA – NJDOT Roadway Improvements July 2001

Page 5

Radiologically contaminated soil that is currently inaccessible will be addressed by this removal
action if these soils are made accessible to USACE while this removal is being conducted.
Inaccessible soils are defined as soils under or in proximity to buildings or other structures
(including major utilities) which if removed, could compromise the integrity of the building or
structure.  Utility corridors will be addressed on a case-by-case basis (whether considered
inaccessible or not).

This removal action would address areas affected by NJDOT roadway improvement activities.  If
NJDOT changes the areas it affects or impacts with its roadway improvement activities, the area
addressed by the proposed USACE removal may also change.  If NJDOT impacts additional areas
at the Site containing FUSRAP contamination, such areas might be addressed by the USACE
removal.  If NJDOT modifies its plans eliminating areas from its plan before USACE completes its
removal, then such areas would not be addressed by the USACE removal.

Each area addressed in the removal action would be subject to a final status survey (FSS).  The
FSS would follow an approach that is consistent with those presented in the Multi-Agency
Radiation Survey and Site Investigation Manual (MARSSIM).

"The MARSSIM provides information on planning, conducting, evaluating, and
demonstrating building surface and surface soil final status radiological surveys for
demonstrating compliance with dose or risk-based regulations or standards.  The
MARSSIM is a multi-agency consensus document that was developed collaboratively by
four Federal agencies having authority and control over radioactive materials: Department
of Defense, DOE, EPA, and NRC.  The MARSSIM's objective is to describe a consistent
approach for planning, performing, and assessing building surface and surface soil final
status surveys to meet established dose or risk-based release criteria, while at the same time
encouraging an effective use of the resources (MARSSIM 2000)."
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2.0 Site Characterization

2.1 Site Description
The Site is in a highly developed area of northeastern NJ in the Boroughs of Maywood and Lodi and
the Township of Rochelle Park.  The Site is located approximately 20 kilometers (km) (12 miles
[mi]) north-northwest of New York City and 21 km (13 mi) northeast of Newark, NJ.  The
population density of this area is approximately 2,730 people/km2 (7,000 people/mi2).  Figure 1
shows the locations of some of the properties at Site, including those properties addressed by this
EE/CA.

2.2 Site Background
The original plant, which became known as the MCW after incorporation on December 24, 1918
under the laws of the State of NJ, was constructed in 1895.  The principal products manufactured
by MCW were chemicals used in the pharmaceutical, food, glass, soap, and metals industries
(Barnum 1942).  Starting in 1916, the plant was used to extract thorium and rare earth metals from
monazite sands for use in manufacturing industrial products, such as mantles for gas lanterns.
Thorium and rare earth metals were extracted from the monazite sands using an acidic separation
process.  Process wastes from the thorium extraction operations were pumped into two areas
surrounded by earthen dikes on property west of the plant (Cole et al 1981).  In 1932, the disposal
areas were partially covered by the construction of NJ Rt. 17.

The wastes from this separation process were pumped as a slurry to holding ponds.  Some of the
wastes from these ponds were later transferred into the burial pits on the 100 West Hunter Avenue
property.  The liquid portions of the ponds containing the thorium and rare earth metals were
separated from the tailings, and thorium was separated from the rare earth metals.  Some
concentrated thorium residues were pumped into a holding pond where the thorium portion of the
residues was precipitated as a phosphate.  Wastes from this holding pond were later transferred
into burial pit 3 at the 100 West Hunter Avenue Property. Waste retention ponds existed on
portions of MCW that now comprise the property at 96 Park Way, the MISS property, and the
property at 149-151 Maywood Avenue.

Wastes from the manufacturing processes were generally stored in open piles and retention ponds
on the MCW property.  Some of the process wastes were removed for use as mulch and fill on
nearby properties, thereby contaminating those properties with radioactive thorium (Mata 1984).
Although the fill consisted primarily of tea and coca leaves from other MCW processes, these
materials were apparently contaminated with the thorium-processing wastes.

Additional waste migrated off the property via natural drainage associated with the former Lodi
Brook.  Historical photographs and maps indicate that the former course of the brook, which
originated on the MCW property at 149-151 Maywood Avenue, generally coincides with the
distribution of contaminated properties in the Borough of Lodi.  Most of the open stream channel
in Lodi was replaced by a storm-drain system in the 1960s.
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MCW stopped extracting thorium in 1956, after approximately 40 years of production.  The
property was subsequently sold to the Stepan Company in 1959.

In 1961, the Stepan Company was issued an Atomic Energy Commission (AEC) radioactive-
materials storage license based on AEC inspections and information related to the property on the
west side of NJ Rt. 17 at 96 Park Way.  Stepan began to clean up residual thorium wastes.  From
1966 through 1968, Stepan removed residues and tailings from the area east of NJ Rt. 17 and from the
property at 96 Park Way and buried them on the 100 West Hunter Avenue property.  In 1968, AEC
conducted a survey of the area west of NJ Rt. 17 and certified it for use without radioactive
restrictions.  The Stepan property west of NJ Rt. 17 was sold in the same year to a private citizen who
later sold it in the 1970s (Cole et al. 1981) to its current owner.

In January 1981, the Nuclear Regulatory Commission (NRC), a successor agency to AEC for the
control of radiologically contaminated materials, had an aerial radiological survey performed for
the Stepan property and surrounding properties (EG&G 1981).  The survey, which covered a 10-km2

(3.9 mi2) area, indicated the presence of radioactivity not only on the properties at 149-151
Maywood Avenue and at 96 Park Way, but also in areas to the north and south of 96 Park Way.
During February 1981, the NRC also performed a separate radiological ground survey of the
property at 96 Park Way (Cole et. al. 1981), the results of which eventually led to its designation
for remedial action under FUSRAP (Coffman 1983).  In June, an additional radiological survey of
the properties at 149-151 Maywood Avenue and at 96 Park Way, commissioned by the Stepan
Company, found soil contamination (Morton 1982) which would be addressed by the removal
action proposed in this EE/CA.

2.3 Environmental Setting

2.3.1 Institutional Environment

The Site is located in three communities: the Borough of Maywood, the Borough of Lodi, and the
Township of Rochelle Park.  The Boroughs of Maywood and Lodi are each governed by a mayor
and council.  The Township of Rochelle Park is managed by a township committee, which
includes the Mayor as one of its members.  None of the proposed NJDOT roadway improvements
projects are planned to be performed in areas of the Site that are located within the Township of
Rochelle Park.

2.3.2 Current Land Use

2.3.2.1 Borough of Maywood

The properties located in the Borough of Maywood are currently zoned for limited light industrial
activities.  Industrial land use comprises about 9 percent of the total land area of the Borough of
Maywood, and is contained within four districts that are zoned for limited light industrial.  This
classification permits light manufacturing operations, as well as the related functions of
processing, wholesaling, warehousing, and storage of goods.
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2.3.2.2 Borough of Lodi

The properties located in the Borough of Lodi are currently zoned for commercial and industrial
use.  Commercial and industrial land uses comprise about 15 and 13 percent, respectively, of the
total area of the Borough of Lodi.  These properties are contained within defined commercial and
industrial land use areas.  However, many properties are located immediately adjacent to
residential or recreational use areas, including some properties addressed by this EE/CA.  The
commercial use classification in Lodi permits smaller commercial buildings, convenience stations,
planned shopping centers, auto-related establishments, retail stores, and restaurants.  The industrial
use classification permits food processing and manufacturing, automotive-related uses,
communications, and a variety of light manufacturing, office, and warehouse use.

2.3.3 Future Land Use

Reasonably anticipated future use of the land at a CERCLA site is an important consideration in
determining the appropriate extent of site cleanup.  Future land use will affect the types and the
frequency of exposures that may occur from any residual contamination remaining on the Site,
which in turn affects the nature of the remedy chosen. Conversely, the alternatives selected
through the CERCLA remedy selection process determine the extent to which hazardous
constituents remain at the site, and therefore affect subsequent available land uses.

2.3.3.1 Reasonably Anticipated Future Land Use and Selection of Cleanup Criteria

Although the properties addressed in this EE/CA are not currently used for residential purposes but
for commercial or industrial uses, the Site is located in a highly developed, urbanized part of NJ,
with little available unoccupied or vacant land.  Also, there are occupied residences near the
properties addressed in this EE/CA (generally within a city block or two).  These properties might
become residential in the future unless effective institutional controls were to be developed and
enforced.

Cleaning up properties currently zoned for commercial use to levels suitable for unrestricted use
obviates the need for both institutional controls to prevent unprotected land uses and exposures and
for post-closure maintenance.  Obtaining institutional controls and providing post-closure
maintenance can become costly and would not be cost-effective for properties containing relatively
small volumes of contaminated soil.

For all of the above reasons, the removal action proposed in this EE/CA would clean up the
affected properties to an average of 5 pCi/g above background of Ra-226 and Th-232 combined
and an average above background of 50 pCi/g U-238.  These cleanup levels are consistent with the
unrestricted use cleanup levels specified by the Dispute Resolution Agreement between the EPA
and DOE.   Final determinations of the protectiveness of this response action will be assessed as
part of the remedial action for soil to be selected in the ROD.  Potential human exposure at these
properties would be reduced because the contaminated materials would be removed from their
present locations by specially trained workers and placed in an engineered facility designed for
permanent disposal.

2.3.4 Topography, Drainage, and Surface Water

The Site is located in the glaciated section of the Piedmont Plateau of north central NJ.  The terrain
is generally level, with highs and lows created by occasional shallow ditches and low mounds.



FUSRAP Maywood Superfund Site (FMSS)
EE/CA – NJDOT Roadway Improvements July 2001

Page 10

Elevations range from 15 to 20 meters (m) (51 to 67 feet [ft]) above mean sea level.  The surface
slopes gently to the west and is poorly drained (Cole et al. 1981).

The Site lies primarily within the Saddle River drainage basin. Lodi Brook, a perennial stream on
the Site, originates as two branches on the property at 149-151 Maywood Avenue.  Because of
urban development and construction, most of the original stream channel has been replaced by a
storm-drain system beneath the surface.  The original stream channel has been determined from old
photographs and maps.  The former channel pathways match the distribution of contaminated
materials in the Borough of Lodi (DOE 1987).  A warehouse and its parking lot currently cover the
western branch of Lodi Brook.  The eastern branch drains the surface area outside the warehouse
property fence and then flows underground for most of its route to the Saddle River.  Some surface
runoff from the MISS moves parallel to NJ Rt. 17 and drains into Lodi Brook.  Lodi Brook empties
into the Saddle River. Additional information on topography, drainage, and surface water at the
Site is presented in Sections 3.1 and 3.3 of the RI (DOE 1992).

2.3.5 Geology/Soils

Because the proposed removal action addresses only soil (at only some of the properties at the
Site), and because USACE is conducting a separate RI on groundwater at the site, the
hydrogeologic setting of the site is not discussed in this EE/CA.  The hydrogeologic setting of the
site is already described in some detail in the soil RI Report (Section 3.5 of DOE's RI Report, DOE
1992) prepared by DOE before USACE involvement in this site.  The hydrogeologic setting will
be further described in USACE's Groundwater RI Report.

2.3.6 Ecology

2.3.6.1 Terrestrial Ecosystems

The Site is located within the glaciated portion of the Appalachian Oak Forest Section of the
Eastern Deciduous Forest Province (Bailey 1978).  However, past agricultural and urban
development has destroyed the forest habitat in the area.

Lack of suitable local habitat related to urban development limits animal life.  Commonly occurring
species are those adapted to suburban and urban environments.  Bird species include house
sparrow, red-winged blackbird, common crow, common grackle, starling, mourning dove, robin,
and wood thrush.  Mammalian species include Norway rat, house mouse, meadow vole, raccoon,
eastern cottontail rabbit, opossum, and eastern gray squirrel.  Woodchuck burrows have been
observed at the MISS, which lies north of the properties addressed by this EE/CA.  A small
number of reptile and amphibian species (e.g., eastern garter snake and American toad) probably
inhabit the area (Argonne National Laboratory, ANL 1984).

2.3.6.2 Aquatic Ecosystems

Aquatic habitats are limited to drainage-ways, Lodi Brook, and the Saddle River.  Much of Lodi
Brook has been incorporated into a storm drain system.  The upper reaches of Lodi Brook, on the
145-151 Maywood Avenue property, are not enclosed in a culvert.  Surface-feeding ducks (e.g.,
mallard and black duck) are commonly observed on the Saddle River and accessible portions of
Lodi Brook.  Mosquito larvae, beetles, bugs, snails, isopods, midges, aquatic worms, and other
invertebrates typically occur in these habitats and in stream and temporary pond habitats (ANL 1987).
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2.3.6.2 Threatened and Endangered Species and Wetlands

No threatened or endangered plant or animal species have been identified at the Site (Day 1992,
Williams 1991, ANL 1984).  Letters of consultation are contained in Appendix B.  However,
consultations will continue between USACE and the U.S. Fish and Wildlife Service (USFWS).
Other than in the wetland area on the property at 149-151 Maywood Avenue, no natural habitat
remains at the site. Hydrophytic vegetation is apparent along the upper portions of Lodi Brook on
the property at 149-151 Maywood Avenue. A wetlands delineation has been performed as part of
the RI that the Stepan Company conducted on the 149-151 Maywood Avenue property (CH2M
Hill 1992).  DOE performed a floodplains and wetlands assessment for the Site.  Wetlands
encompass approximately 1.7 hectares (4.3 acres) on the site; the majority of the wetlands is
classified as palustrine emergent and palustrine forested.  The USACE will use information in the
wetlands report to plan activities and comply with wetlands review requirements specified in 33
CFR 320–330.

2.4 Analytical Data
Detailed descriptions of site characterization activities and results for the Site are presented in the
RI report (DOE 1992) and supplemental information is presented in the Pre-Design Investigation
Reports.  Data collected recently by the USACE to fill data gaps can be found in the Pre-Design
Investigation Cluster Reports: Cluster Numbers 1, 4, 5, and 6.  USACE analyzed surface and
subsurface soils in areas previously identified as containing FUSRAP waste.  These reports
document the presence of COCs within areas proposed for improvement by the NJDOT (USACE
2000a, b, c, and d).

Environmental Resolutions, Inc. (ERI) conducted a site investigation for the NJDOT in the area of
the proposed NJ Rt. 17 and Essex Street Interchange Improvement project.  The purpose of the
investigations was to evaluate known and suspected areas of concern for potential contamination
in areas of proposed rights-of-way, road construction, and utilities placement.  ERI analyzed
surface and subsurface soils and the groundwater in these areas to enable the completion of these
investigations.  Soil samples were analyzed for volatile organic compounds, semi-volatile organic
compounds, metals, Th-232, Ra-226, and total U.  Soil samples for radionuclide analysis were
analyzed by gamma spectroscopy with additional analysis by alpha spectroscopy.  Groundwater
samples were analyzed for gross alpha, Th-232, Ra-226, and total uranium (ERI 2000).

Data collected by NJDOT and USACE was used to determine the extent of contamination that
requires removal.  The NJDOT data is consistent with USACE data and information.  Only
information pertinent to the properties affected by the NJDOT roadway improvements was
considered in this EE/CA and is presented below.

2.4.1 Radioactive Contamination

The removal action objectives (RAOs), or soil removal cleanup levels, for this response action are
an average of 5 pCi/g for Th-232 and Ra-226 combined and 50 pCi/g of U-238 (all above
background) for each property addressed by this EE/CA.

Radioactive contamination on the properties affected by the NJDOT proposed roadway
improvements is present in both surface and subsurface soils.  Radionuclide concentration values
for Ra-226, Th-232, and U-238 are summarized in Table 1.
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2.4.2 Chemical Contamination

Chemical investigations at these properties on the Site focused on whether excavated soils would
be classified as Resource Conservation and Recovery Act (RCRA)-regulated hazardous waste and
whether chemical constituents associated with thorium processing operations were present.  The
investigations indicate that the soil is not a RCRA-regulated waste.  In addition, no chemical
constituents associated with thorium processing operations were present.

2.5 Site Conditions That Justify a Removal Action
The NCP provides eight criteria for evaluating the need for and selection of removal actions in
Section 300.415(b)(2).  If conditions at a CERCLA site satisfy the conditions of one or more of
these criteria, then the NCP suggests that it is appropriate to consider conducting a removal action.
Conditions at the Site on properties addressed in this EE/CA satisfy the following condition,
justifying the performance of a non-time-critical removal action:

Actual or potential exposure to nearby human populations, animals or the food chain
from hazardous substances, or pollutants or contaminants [40 CFR 300.415(b)(2)(i)].

The NJDOT has specific plans for roadway improvements, which will involve excavation into, and
additional activity on, certain properties at the Site containing radiologically contaminated soil.  If
NJDOT construction were to occur in advance of the cleanup of these properties, construction
workers and other personnel might be exposed to the radioactive contamination in the soil.

If NJDOT roadway improvements were to occur on contaminated properties before cleanup, it is
also possible that these activities may increase the potential for hazardous substances to migrate,
including those listed in Table 1.  Some migration might occur directly from the movement of
contaminated soil by excavating, earth-moving and other heavy equipment.  Additional migration
of contamination might also occur once contaminated soil is uncovered or brought to the surface,
either by the action of water falling onto or flowing across the site or by wind picking up
contaminated soil and transporting it as wind-blown dust.

The early removal of the contaminated soils prior to or during NJDOT construction activities
would help to prevent the inadvertent spread of contamination.  Implementation of the removal
action during NJDOT roadway improvement activities could also make currently inaccessible soils
accessible so that removal actions can occur.  The removal action would facilitate remediation of
the overall Site by potentially reducing the ultimate volume of materials requiring excavation.
Furthermore, removal and transport of these contaminated materials from their current locations to
an authorized disposal facility would reduce the potential for increased exposures from these
materials.

The results of sampling at these commercial properties indicate that the primary contaminants of
concern are Th-232 and its decay products.  The available data, as summarized in Table 1, indicate
that the soil at these properties exceeds the soil cleanup levels proposed in this EE/CA for the
proposed removal action.
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3.0 Removal Action Objectives

The potential exists for disturbance and spread of soil contamination at the properties considered in
this EE/CA.  The intent of the proposed action is to remove the radiologically contaminated soils
to an authorized disposal facility, where appropriate environmental precautions are employed.
Specifically, implementation of the proposed action would allow USACE to remove, transport,
and safely dispose of soil and debris that contain FUSRAP waste. This waste would be removed
from those properties at the Site affected by NJDOT to minimize potential human exposure to the
contamination and minimize the spreading of contamination and/or otherwise complicating
ultimate cleanup measures.  The specific objectives are defined in Sections 3.1 through 3.4.

3.1 Statutory Authority
Authority for responding to releases or threats of releases from a contaminated site is addressed in
Section 104 of CERCLA.  Under CERCLA Section 104(a)(1)(A), USACE is authorized to
perform removal actions where there is a release or a threat of a release of a hazardous substance.
In addition, Public Law 106-60, Section 611, also known as the Energy and Water Development
Appropriations Act, authorizes the USACE to perform removal actions such as the one proposed
in this EE/CA.

3.2 Scope and Purpose
The scope of the proposed removal action includes the removal, transportation, and permanent
disposal of radiologically contaminated soils and debris from the Site on those properties affected
by the proposed NJDOT roadway improvements as shown on Figure 1.  The specific RAOs
include:

1. Removal of FUSRAP waste from those properties at the Site affected by NJDOT
improvements and as shown on Figure 1;

2. Clean up each area to unrestricted use criteria;

3. Transportation of excavated materials to an authorized disposal facility;

4. Minimization of potential exposure of personnel performing the removal action to soil
contamination;

5. Restoration of the affected areas according to agreements established with each property
owner; and

6. Certification that cleanup levels have been met for each area addressed in the removal
action.

The RAOs or soil removal cleanup levels are an average of 5 pCi/g for Th-232 and Ra-226
combined above background and an average of 50 pCi/g U-238 above background.  Although the
properties addressed in this EE/CA are currently under a commercial land use, they are located in a
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highly developed area with little vacant or unoccupied land, are located near occupied residences,
and therefore might have residential uses in the future. Because of the small amounts of material
involved, unrestricted cleanup of these properties is proposed to obviate the need for potentially
more costly long-term engineering or institutional controls.

The primary purpose of the proposed action is to limit the potential for contaminant release into
the environment from these properties and ensure the protection of human health and the
environment.  Removing contaminated soil from these properties before NJDOT roadway
construction is also likely to minimize the migration of contamination which might otherwise
increase the volume of contaminated soil to be addressed in the remedial action for this site.  All
activities would be conducted in a way to minimize the potential risks to onsite personnel
performing the removal action, NJDOT personnel or contractors performing roadway
improvement activities, or tenants employed at the commercial properties.  The timely and
complete removal of contaminated materials from these areas would contribute to the efficient
performance of comprehensive remedial actions being planned for the overall Site.

3.3 Schedule
The proposed removal action for the contaminated materials on these properties is scheduled to
begin in the fall of 2001.  The goal is to perform the majority of the removal action within 1 year
of starting.

The NJDOT plans to implement their work in stages.  USACE would support each stage, as
necessary, to allow the timely completion of NJDOT’s plans.

The schedule includes development of detailed removal action design drawings, work plans, and
health and safety plans; development of appropriate decontamination facilities; removal of
contaminated materials from each affected property; transportation of the contaminated materials
for offsite disposal; backfilling of excavated areas with clean soil; and restoration of disturbed
areas.

USACE or NJDOT budgetary constraints, available waste transportation and disposal capacity,
NJDOT design changes, or the discovery of previously unknown contamination could affect the
schedule.

3.4 Compliance with Applicable or Relevant and Appropriate Requirements
The proposed removal action will comply with all applicable or relevant and appropriate
requirements (ARARs).  A compilation of ARARs for the proposed removal action is presented in
Table 2.  ARARs identified include:

• National Pollutant Discharge Elimination System (NPDES);
• NJ Pollutant Discharge Elimination System (NJPDES); and
• NJ Freshwater Wetland Mitigation Requirements.
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4.0 Identification of Removal Action Alternatives

Information on the nature and extent of contamination at the Site on the properties addressed in
this EE/CA was used to develop the following potential removal alternatives for evaluation in
Section 5.

• Alternative 1: No Action.  A decision on cleanup of the NJDOT affected areas would
be delayed until the ROD for the Site is issued.  This would result in either a delay in
the NJDOT roadway and associated traffic safety improvements, or the NJDOT
disturbance of contaminated soil which might exposure workers and allow
contamination to migrate and thereby increase the volume of contaminated soil to be
addressed in the soil remedial action for the site.

• Alternative 2: Removal and Offsite Disposal.  Expedite removal of the radiologically
contaminated soils and debris from the NJDOT affected areas, and transport the
wastes to an authorized disposal facility.  This alternative includes increased
environmental and personnel monitoring during construction and restoration
activities.  Under Alternative 2, the removal action would remove contaminated soil
from accessible areas to unrestricted use cleanup criteria.

• Alternative 3: Removal, Treatment, and Offsite Disposal.  This alternative is similar
to Alternative 2; however, soil would be treated through volume reduction prior to
offsite disposal.  A process that includes gravel separation of material greater than
0.95-centimeters (cm) (3/8-inch) diameter and radiological sorting of the soil finer
than 0.95-cm (3/8-inch) nominal diameter would be employed to reduce the amount
of soil requiring disposal at a facility that is authorized to accept radiological soils.
Under Alternative 3, the removal action would remove contaminated soil from
accessible areas to unrestricted use cleanup criteria.
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5.0 Evaluation of Alternatives

The proposed removal action is an early action with regard to the overall remedial action planned
for the Site.  The primary purpose of this removal action is to minimize the potential for human
exposure to the radiologically contaminated soil at these properties, while limiting the potential for
inadvertent spread of contamination.  The removal alternatives were evaluated using EPA
"Guidance on Conducting Non-Time-Critical Removal Actions under CERCLA (EPA 1993).  This
guidance and this EE/CA both use some of the NCP's criteria for evaluating remedial alternatives
for a removal action in order to ensure that any removal action selected will be consistent with any
remedial action that might later be selected for the site in a ROD.

This section evaluates the three removal alternatives identified in Section 4 based on their
effectiveness, implementability, and cost in relation to site-specific conditions, consistent with the
previously referenced EPA guidance on Non-Time-Critical Removal Actions (EPA 1993).

The removal alternatives are evaluated to ensure that they effectively protect human health and the
environment and satisfy the RAOs defined for the media of concern. The effectiveness of each
removal alternative to reduce the concentrations or exposure levels or to sufficiently recover media
for subsequent treatment is evaluated.  In addition, the protection each alternative affords to human
health and the environment is considered.  Also included in the evaluation is a technical
assessment of the ability of the alternative to achieve the RAOs, as well as the useful life of the
processes within a removal alternative (i.e., the length of time that it performs its intended
function).  The effectiveness and reliability of the removal alternatives are evaluated with respect
to the COCs and conditions at the Site.

The implementability criteria encompasses both the technical and administrative feasibility and the
availability of services and materials.  Two aspects of technical feasibility are (1) availability and
constructability of the processes within a removal alternative and (2) construction and
implementation timeframe. Constructability addresses both onsite and offsite conditions.
Implementation time and the period for beneficial results to be realized are critical factors in
protecting public health and the environment.

The administrative aspects of implementability are also important. For each alternative, the ability
to obtain necessary approval from government agencies; availability of approved treatment,
storage, and disposal facilities and their capacities; and availability of necessary equipment and
skilled workers to implement the alternative are considered.

Relative capital costs and operational and maintenance (O&M) costs are used rather than detailed
estimates.  During this phase, the cost analysis was based on engineering judgment, and each
process was evaluated on its cost relative to the other two alternatives.
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5.1 Effectiveness
The effectiveness of an alternative is defined by its ability to protect human health and the
environment from risks associated with the contamination for both short and long terms.  Measures
of effectiveness include (1) reduction of potential risks to human health and the environment; (2)
compliance with ARARs; (3) timeliness; and (4) reduction of contaminant toxicity, mobility, and
volume through treatment.

5.1.1 Protection of Public Health and the Environment

This criterion addresses whether an alternative provides adequate protection of human health and
the environment, and describes how risks are eliminated, reduced, or controlled through treatment,
engineering controls, or institutional controls.

Under Alternative 1, no action would be taken until a final decision is made regarding remediation
of the Site.  This alternative involves no immediate change in current exposures to radioactive
materials at the site; but human exposures could result if NJDOT work on the roadway
improvement projects proceeded before contaminated soils in this area have been removed, and
construction could spread the contamination and increase the volume of contaminated soil.

Under Alternative 2, radiologically contaminated soil and debris would be removed and
transported offsite for disposal.  This alternative is considered protective of human health and the
environment.  Potential human exposure at these properties would be reduced because the
contaminated materials would be removed from their present locations by specially trained
workers and placed in an engineered facility designed for permanent disposal.  The potential for
human exposure to contaminants would be reduced in both the short and the long terms under
Alternative 2 because most of the contamination from these properties at the Site (addressed in the
EE/CA) would be removed.

Removal Actions under Alternative 2 could temporarily increase generation of fugitive dust and
internal combustion engine emissions.  Keeping the soil damp easily controls fugitive dust
emissions.  Appropriate measures and engineering controls would be used to mitigate the slight
potential for an increase in risk to the community.  Excavated soils would be transported by dump
trucks to the MISS for staging, using the same routes and methods which have been used in earlier
removal actions on this site.  The soil would then be transferred to railcars and transported to the
disposal facility.   Human exposure would be minimized during transport by inspecting the
vehicles before and after use, decontaminating when needed, covering the transported waste,
observing safety protocols, following predesignated routes, and limiting the distance the waste is
transported in vehicles.  Transportation risks increase with distance and volume, although the
potential for any spillage and resultant human exposure is considered quite low. The transport of
FUSRAP wastes to an offsite disposal facility would comply with U.S. Department of
Transportation (USDOT) regulations. An emergency response program would be developed to
respond to any accidents.

Potential occupational doses to workers involved in implementation of Alternative 2 would be due
to direct exposure to gamma radiation from contaminated soil and from inhalation and ingestion of
airborne particulates.  Worker exposure would be reduced through implementation of a
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comprehensive health and safety program including the proper use of safety protocols, personal
protective clothing and equipment, restrictions on access to contaminated areas, and rotation of
worker assignments.  In addition, all machinery and equipment would be inspected after use,
surveyed for radioactivity, and decontaminated if necessary.  No occupational or safety barriers
that would prevent the implementation of these remedies are foreseen.  In addition, all workers
would be provided adequate protection by implementing the state and federal health and safety
requirements.

Under Alternative 3, short-term risk worker exposure would be quite similar to Alternative 2
except slightly higher than Alternative 2 due to increased material handling.

5.1.2 Potential Environmental Impacts

5.1.2.1 Geology and Soils

Under Alternative 1, since no action would be taken, this alternative would not directly cause
impacts on soil or geology.

Under Alternatives 2 and 3, most of the soils at the Site have been modified by previous human
activities, such as grading and addition of fill for construction of homes and businesses,
construction of roadbeds and parking lots, and waste storage and disposal (on the former MCW
property).  The soil is classified as urban fill.  Although the soil profile would be altered by the
addition of clean fill soil, the impacts at the site are not considered significant since a natural
profile no longer exists.  On the Site, erosion of contaminated soil could occur during excavation.
Backfilled areas would be susceptible to soil erosion until a new vegetative cover becomes
established.  Proper erosion control measures would limit the amount of material eroded during
excavation.  The top one-foot of clean soil cover would be of sufficient quality to allow prompt
growth of a vegetative cover.  Alternative 2 or 3 would not affect topography of the Site.

5.1.2.2 Water Quality

Under Alternative 1, since no action would be taken, this alternative would not directly cause
impacts to water quality.

Under Alternatives 2 and 3, impacts on water resources due to potential soil erosion and transport
into receiving waterways could occur at the Site during the implementation of this alternative.
However, properly implemented erosion and runoff control measures would minimize impacts.
Also, depending on the characteristics of the clean backfill soil and the amount of compaction
during backfilling, the flow of water through soil pores could be impacted.  Flow through the soil
could be increased or decreased relative to its current flow rate.  The layer of soil covering the Site
would be graded so that surface runoff would be similar to that under existing conditions.
Excavation of accessible contaminated soils would significantly reduce the potential for leaching
of COCs into groundwater.  This potential would not be eliminated, however, since inaccessible
soils would remain in place.

5.1.2.3 Air Quality

Under Alternative 1, since no action would be taken, this alternative would not directly cause
impacts to air quality.
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Alternative 2 would result in releases of gaseous and particulate material to the atmosphere.  These
materials would be generated by the disturbance of soils from earth-moving activities and
vehicular movement (fugitive [non-point source] emissions) and by internal combustion engines
(controlled emissions).

Fugitive dust would constitute the highest potential for atmospheric-emissions load.  Under this
alternative, fugitive dust could arise from disturbance and entrainment of soil material due to
excavation and backfilling in contaminated areas, wind-induced entrainment and erosion from
exposed surfaces, and entrainment of particles due to vehicular activity on haul roads.

Wetting surface materials with water or dust control chemicals would mitigate fugitive dust
impacts.  Chemical wetting agents can increase the reduction significantly.  In addition, storage
piles and inactive areas can be covered to reduce wind erosion of soils.

Under Alternative 3, slightly more gaseous and particulate material than under Alternative 2 would
be released to the atmosphere because of additional handling.  Wetting of soils would reduce or
eliminate any offsite impacts.

5.1.2.4 Ecological Resources

Under Alternative 1, since no action would be taken, this alternative would not directly cause
adverse impacts on biotic resources.  However, no action allows waste soils to remain.  Continued
exposure to COCs remaining in place may adversely affect urban biota on these properties and any
fauna feeding upon them.

Biota.  Under Alternatives 2 and 3, terrestrial biota would be affected by disruption of existing
habitat during implementation of the removal action.  Mortality of some small mammals and soil
invertebrates may result.  These impacts would be temporary because the existing habitat would be
reestablished and other biota similar to those originally present would be expected to rapidly
recolonize after application of the final soil cover.

Offsite aquatic habitat in the downstream areas of Lodi Brook could be affected by increased
sediment loading of contributing surface runoff.  Erosion control measures would minimize these
impacts.  Except for a small wetland area, none of the terrestrial or aquatic habitats in the area of
the proposed removal action are considered sensitive or vulnerable, as this is a heavily urbanized
area.  (NJ’s Freshwater Wetlands Mitigation Requirements, an ARAR, would be complied with for
the removal’s impact upon this wetland.)

Threatened and Endangered Species.  Consultation with USFWS and the NJDEP indicates that no
protected species are known to be present on the Site (Day 1992; Williams 1991).  However,
USACE would continue to coordinate actions on this site with USFWS.  Two walk over surveys of
the Site indicated that no protected species are present (ANL 1984; DOE 1993).  The properties
that would be affected by the NJDOT activities are fully developed.  During a wetlands delineation
performed by Stepan Company at the Maywood Chemical Company Site, no threatened or
endangered species were identified (CH2M Hill 1992).  Therefore, there would not be any adverse
impacts from Alternatives 1, 2, or 3.
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Floodplains/Wetlands.  Under Alternatives 2 and 3, there would not be any adverse impacts to the
floodplain.  Areas disturbed by the removal action would be restored in kind.  Wetlands would be
affected by the removal action.  Areas that would be affected are located in open channels that
constitute Lodi Brook.  The excavation of soil in the wetland would be expected to result in the
loss of the characteristics and functions of the wetland at least during the implementation phase of
the removal action.  The wetland would be restored after the removal action is completed.  The
exception is the area of Lodi Brook where the NJDOT plans to extend the existing culvert.
Applicable technical requirements of state freshwater wetland regulations, an ARAR, would be
followed.

5.1.3 Compliance with ARARs

Since the only ARARs identified for this response action are action-specific, under Alternative 1
no ARAR would go unmet because there would be no response action.

Federal and state environmental laws were evaluated with regard to their applicability or relevance
and appropriateness to the COCs and circumstances at the Site under Alternatives 2 and 3.  A list
of ARARs is presented in Table 2 and those requirements considered applicable or relevant and
appropriate to this removal action alternative are summarized below.

Action- and chemical-specific ARARs would be achieved by Alternatives 2 and 3, excavation and
commercial disposal.

5.1.4 Timeliness

Under Alternative 1, no action would be taken to remediate these properties before the
comprehensive remediation of the overall Site.

Alternatives 2 and 3 would result in an expedited remediation of these areas at the Site. The only
practical constraint on the speed with which Alternatives 2 and 3 could be implemented is the
accessibility by NJDOT of areas that are currently inaccessible.  In addition, the procurement and
assembly of equipment necessary for the treatment would cause Alternative 3 to take more time to
implement than Alternative 2.

5.1.5 Reduction of Contaminant Toxicity, Mobility and Volume by Treatment

Under Alternatives 1 and 2, there would be no reduction of contaminant toxicity, mobility, or
volume through treatment.

Under Alternative 3, processes were evaluated that might reduce the amount of material requiring
disposal at an authorized facility that accepts radiological material through soil sorting, which
would be considered treatment to reduce the volume of contaminated material to be addressed.
Such a process would not reduce the mobility or toxicity of COCs.  It should be noted that there is
no physical treatment method that eliminates the radiotoxicity of the radionuclide COCs.

5.2 Implementability
Under Alternative 1, implementability is not a concern since no action would be taken.
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Alternative 2 is an implementable option.  Excavation, construction, decontamination, demolition,
and transportation equipment are commercially available, but require trained personnel for
operation.  Borrow sites for backfill and soil cover material have not yet been identified, but would
be procured as a commodity at the time the removal action is implemented, using locally obtained
fill material when possible.

The acceptability of Alternative 2 would also be affected by the administrative requirements for
transport and disposal.  The USDOT regulates the transport of most radioactive and chemically
hazardous material, and some states also have their own special requirements.  The material being
transported may not be subject to USDOT requirements depending on the actual levels of
radioactivity.

Alternative 3 is similar to Alternative 2.  Although some aspects of the treatment portion of
Alternative 3 are considered to be implementable if certain treatment performance criteria are met
(i.e., if treatment were effective in separating soil contamination above the cleanup levels from soil
below the cleanup levels).  The lack of available space to store treated soil near these properties
limits the implementability of Alternative 3.  Gravel separation and radiological sorting, which
would have been elements of Alternative 3, are technologies that are currently available
commercially, although some refining for site-specific conditions will be required to optimize
volume reduction.  In addition, the procurement cycle for the specialty equipment is lengthy and
the equipment would take some time to assemble before operation.  As a result, it is unlikely that
an effective treatment process could be procured and assembled quickly enough to address the
contaminated soil present in these areas addressed in this EE/CA before the NJDOT roadway
improvements impact these properties.  Treated soil below the cleanup levels would not be used as
backfill, but would be disposed of in an appropriate disposal facility.  The waste acceptance and
capacity restrictions imposed by an offsite disposal facility would not be expected to impact
implementability.

5.2.1 Technical Feasibility

Technical feasibility does not apply to Alternative 1, the no action alternative.

Excavation of radiologically impacted soils under Alternative 2 is technically feasible using
readily available equipment.  To protect existing structures, standard construction practices such as
sloping excavations away from exterior walls would be used where necessary.  The performance
of excavation and construction techniques has been demonstrated during past removal and time-
critical removal actions on the Site.

Commercial disposal of the excavated materials is technically feasible and would reduce potential
contaminant mobility.  Commercial disposal of the types of wastes that would be encountered is
currently available.  All appropriate commercial waste disposal facilities are required to maintain
environmental monitoring and occupational health programs.

Alternative 3 is similar to Alternative 2.  The treatment portion of Alternative 3 is considered to be
technically feasible if certain treatment performance criteria are met.  Gravel separation and
radiological sorting technologies are currently available commercially.  Some refining for site-
specific conditions will be required to optimize volume reduction.
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5.2.2 Availability of Services and Materials

Availability does not apply to Alternative 1.

The services and materials to perform Alternative 2 are readily available.  The treatment processes
in Alternative 3 would require additional time, compared to Alternative 2, to procure and
assemble.  The radiological sorting equipment could not be procured and assembled by the time of
the anticipated start date of the Removal Action.

5.2.3 Administrative Feasibility

Administrative feasibility considerations include the potential of a proposed action to achieve
response objectives and effectiveness.  These concerns include permitting (for activities that are
not onsite and that do not qualify for the CERCLA exemption for permits for onsite activity) and
interagency cooperation, public and occupational safety, transportation factors, impacts on land
use and values, compliance with policies and requirements, and public acceptance.  USACE has
prepared a site-specific community relations plan for the Site that would be implemented for the
removal action (USACE 2001).

The removal action would be sequenced to minimize disturbance to affected property owners and
precede each stage of NJDOT’s roadway improvement plans.

Measures would be taken to minimize short-term negative impacts on the community during the
implementation of Alternatives 2 and 3.  Such negative impacts would be similar to those for the
earlier removal actions conducted on the Site, and would include temporary staging of excavated
soils at the MISS, as well as mitigation of traffic and noise associated with the removal and
transportation of the contaminated materials.  Under Alternative 3, soils would have a longer
residence time at the MISS due to soil processing.  In areas that are currently inaccessible to
USACE, short-term traffic and noise impacts would coincide with NJDOT plans to make these
areas accessible.  Noise and traffic impacts would be mitigated by conducting all activities
according to pertinent regulatory requirements and good engineering practices, using designated
transportation routes and appropriate traffic control measures, and an active community relations
program.

No administrative feasibility difficulties are anticipated with respect to commercial disposal of the
wastes.  The waste volume associated with this proposed removal action would be a small fraction
of the total waste capacity of the commercial disposal facility.

All response activities at the Site are coordinated with EPA Region 2 and state and local
government authorities.  Active communications would be maintained with the public, local
media, EPA, and state and local officials, as specified in USACE's community relations plan for
the site.

5.3 Cost
The costs of each alternative are considered only in a comparative manner to determine if the cost
of one alternative is much greater than that of another alternative of similar effectiveness (see
Table 3).  Cost estimates are based on information from NJDOT for current plans for roadway
improvements.  These costs reflect what is currently proposed for a USACE removal, but are
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intended solely for the purpose of evaluating the alternatives in this EE/CA.  General estimates of
potential costs for each alternative can be compared to permit a screening according to relative
costs.  The cost estimate for the removal action alternatives is included in Appendix A.

For Alternative 1, there would be no capital cost.  The total cost to complete this alternative in
2001 dollars ($) is therefore $0.  The estimate includes all direct and indirect costs, including
subcontracts, engineering, environmental health and safety support, procurement, overhead, and
contingencies.  This alternative would only defer the costs associated with remediation of these
properties until the ultimate remediation of the overall Site.

The total cost to complete Alternative 2 in 2001 dollars is approximately $21.9 million.  Costs are
based on excavation and disposal of accessible soil and inaccessible soil that will be made
accessible by NJDOT.  The estimate includes all direct and indirect costs, including subcontracts,
engineering, environmental health and safety support, procurement, overhead, and contingencies.

The total cost to complete Alternative 3 in 2001 dollars is approximately $25.0 million.  Costs to
implement also assume that all areas shown on Figure 1 would be addressed in the proposed
removal action.  Any decrease in the assumed effectiveness of treatment would raise the cost of
Alternative 3.

5.4 Comparative Summary
Alternatives 2 and 3, for managing contaminated materials at these properties, were compared on
the basis of effectiveness, implementability, and cost.  This comparison is summarized in
Table 4.  There is significant uncertainty in the cost to complete Alternative 3.  In addition, the
procurement cycle for the specialty equipment associated with this alternative, and its assembly, is
lengthy.  It is unlikely that effective treatment could be completed on the areas addressed in this
EE/CA before NJDOT roadway improvements impact the properties.  The equipment may not be
available at the start of the removal action.  In order to meet the NJDOT timeline, storage of
material on the MISS might be required until the equipment becomes available.

5.5 Identification of the Proposed Alternative
Based on an evaluation of the alternatives for the proposed removal action, USACE proposes to
select Alternative 2 as the most effective, implementable, ARAR-compliant and cost conscious
alternative.  Under Alternative 2, the radiologically contaminated soil and debris at the NJDOT
affected areas would be excavated, and temporarily staged at the MISS pending transport to an
authorized disposal facility.  This alternative would present no unacceptable risk to public health
and the environment, and can be implemented in a timely, straightforward, and effective manner.
Regulatory and community acceptance with respect to the alternatives identified in this EE/CA
will be evaluated by USACE after close of the public comment period, and after all of the
comments received during the public comment period have been evaluated.
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6.0 Proposed Action

The proposed removal action is consistent with CERCLA, which requires that interim actions,
such as removal actions, contribute to the extent practicable to the efficient performance of any
anticipated final remedy.  The analysis presented in this EE/CA demonstrates that the proposed
action can be implemented in a manner that protects human health and the environment.  The
proposed removal action is consistent with the overall cleanup strategy for the Site, and will not
limit the choice of reasonable alternatives or prejudice the ultimate decision for which the FS is
being prepared.

Under the proposed removal action, radiologically contaminated soil and debris at Site areas
affected by NJDOT roadway improvement plans that exceed the cleanup criteria (average above
background concentrations of 5 pCi/g Ra-226 and Th-232 combined and 50 pCi/g U-238) would
be removed and transported to an authorized disposal facility.  The approximate boundaries of
excavation on each area would be established based on existing radiological data and USACE's
understanding of current NJDOT roadway improvement plans in the area.  This data would be
supplemented by additional radiological survey activities conducted during implementation of the
removal action.  The environment at each affected area would be monitored throughout the
removal action to ensure that all pertinent environmental, health, and safety requirements are met.
Table 5 provides appropriate measures that would be employed to reduce potential adverse
impacts on the environment and minimize potential human exposure.

Conventional excavation equipment would be used to remove the radiologically contaminated soil
and debris from each affected area.  Excavation would be performed with hand tools or mechanical
equipment appropriate to the quantity of soils to be removed, the depth at which the materials are
found, and proximity to buried utilities.  As the excavation proceeds, field personnel would
monitor the levels of radioactivity in the excavation area to confirm that the cleanup criteria are
met.

Upon determination that radiologically contaminated soil exceeding the cleanup criteria has been
removed, an FSS would be performed consistent with the principles established by MARSSIM.
To ensure compliance with the cleanup criteria, soil samples would be collected from the
excavated and nonexcavated areas for laboratory analysis.  To ensure that the fill material does not
pose a health threat, only clean fill would be used as backfill.  Whenever possible, local sources of
clean backfill would be used.  NJDOT specifications on fill placement would be considered in
areas subject to NJDOT roadway improvements.  The affected areas would be restored according
to the agreement established with each property owner (e.g., establishment of grass, repair of
asphalt or concrete surfaces, etc.).  Depending on the stage of the NJDOT roadway improvements,
restoration may be implemented by USACE or NJDOT.  This would be determined prior to the
implementation of the removal action.

Wastes would be packaged and shipped according to the waste acceptance criteria of the
authorized disposal facility, as well as applicable requirements of USDOT and NJDOT.
Excavated materials that are contaminated and require disposal would be placed in trucks for
transport to the MISS.  The same transportation routes used in earlier removal actions for this site
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would be used in this proposed removal action.  Soils would be temporarily staged at the MISS
pending waste designation and manifesting to ensure that the waste meets the acceptance criteria
of the receiving facility (e.g., no free water).  At the MISS, radiologically contaminated soil would
be loaded into rail cars for transport to the disposal facility by rail in bulk form.  Appropriate
measures would be taken at the MISS to prevent the spread of contamination.

The exterior of all vehicles would be surveyed for radiologically contaminated soils, and any
vehicles exceeding applicable contamination guidelines would be decontaminated before going
onto public roads or leaving controlled areas.   The same transportation routes used for earlier
removal actions on this site would be used for this removal action.  An emergency response plan
would be developed and coordinated with appropriate local fire and police departments.  During
all truck travel on public roads, truck beds would be covered to contain radiologically impacted
soils and debris and to avoid dust generation and release.  Any soil containing an average 2,000 or
more pCi/g would be packaged and transported in compliance with USDOT requirements for
radioactive materials.

The removal action would be conducted in a staged approach to clean up areas that would be
impacted per NJDOT’s staged work.  This approach would be designed to minimize disturbance to
property owners and NJDOT planned roadway improvements and maximize the efficiency and
safety of construction activities (both USACE and NJDOT).  The implementation of this removal
action would also minimize the potential that NJDOT activity would spread the contamination or
allow contamination to migrate, which would increase the volume of contaminated soil to be
addressed by USACE at this site, and thereby increase total site cleanup costs.  To the extent
practicable, excavation and construction activities would be carried out to minimize the
disturbance of important site features (e.g., mature trees, building and structures) and to
accommodate specific concerns of the property owners or tenants.  Temporary relocation of tenant
ingress/egress or parking would be provided, where applicable, during the excavation and
construction period.

The current plan to manage water, collected while excavating soil, would involve on-site treatment
to remove suspended particles (soil), transport to the MISS for staging, and sampling of water for
analysis per the New Jersey Drinking Water Standards (which are assumed to be the lowest
discharge limits which might be established).  If future testing indicated that the water could not be
discharged to the ground surface but meets the Publicly Owned Treatment Works waste
acceptance criteria, the water would be transported to a Publicly Owned Treatment Works for
treatment and disposal.  If the water exceeds the waste acceptance criteria, the collected water
would be transported to an appropriate off-site treatment facility for further treatment and disposal.

In summary, the proposed removal action is expected to include the following activities:

1. Preparation of removal action design drawings and specifications.
2. Preparation of detailed construction detailed work plans.
3. Excavation at the NJDOT affected areas of radiologically contaminated accessible

soil and debris that exceed the cleanup criteria.
4. When appropriate, testing or scanning soil to determine if it exceeds the cleanup

levels and needs to be removed from the site for offsite disposal.
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5. Loading of radiologically contaminated soil and debris into trucks for local transport.
6. Transportation of radiologically contaminated soil and debris to the MISS for staging.
7. Laboratory analysis of radiologically contaminated soil and debris to confirm

compliance with regulatory requirements and waste acceptance criteria of the
disposal facility.

8. Temporary staging of radiologically contaminated soil and debris at the MISS.
9. Loading of radiologically contaminated soil and debris into railcars at the MISS rail

spur.
10. Rail transport to an authorized disposal facility.
11. On-site treatment of water to remove suspended particles (soil).
12. Transport of collected water for additional treatment, if required, or disposal.
13. Final status survey of excavated and nonexcavated areas to verify that the cleanup

criteria has been met.
14. Restoration of areas impacted by the removal action in accordance with the

agreements established with each property owner.
15. Environmental monitoring to ensure compliance with all pertinent environmental,

health, and safety requirements and to verify that no uncontrolled releases to the
environment are occurring.
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7.0 Public Participation

The public, EPA, NJDEP, NJDOT, and local government officials are invited to review and
provide comments on this document.  Written comments on the EE/CA, on any of the three
removal alternatives evaluated in the EE/CA, including the USACE-preferred alternative, may be
submitted during a 30-day public comment period that begins July 25, 2001, and ends August 24,
2001.  The comment period can be extended by at least 15 days upon timely request to the
USACE.  Notice of the public availability of the EE/CA and the public comment period was
published in The Record and The Shopper News on July 25, 2001, and will be published in Our
Town on August 2, 2001.

An information repository for the Site and an administrative record for this proposed response (i.e.
removal) action have been established at the following location:

FUSRAP Public Information Center
75A West Pleasant Avenue
Maywood, New Jersey 07607

For hours of operation, call the FUSRAP Public Information Center at 1-201-843-7466.  Copies of
the EE/CA document are available at the above location or will be provided by mail upon request
by calling the FUSRAP Public Information Center.  The EE/CA is also available for review at the
Maywood Public Library, 459 Maywood Avenue, Maywood, during regular library hours.

USACE will evaluate comments received on the alternatives evaluated in this EE/CA during the
public comment period and will respond to such comments in a Responsiveness Summary, which
will be attached to the Action Memorandum.  That Action Memorandum selects the removal
action to be implemented.  USACE is especially interested in input regarding the preferred
alternative and any considerations for carrying out the proposed action.  Written comments on the
alternatives evaluated in this EE/CA, including the alternative recommended by USACE, should
be addressed to:

Allen Roos, Project Manager
Department of the Army
U.S. Army Corps of Engineers, New York District
26 Federal Plaza, Room 2108
New York, NY 10278-0090
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Table 1.  Radionuclide Concentrations in Site Soils1

Radium 226 Thorium 232 Uranium 238

Property Min.
(pCi/g)

Max.
(pCi/g)

Min.
(pCi/g)

Max.
(pCi/g)

Min.
(pCi/g)

Max.
(pCi/g)

Borough of Maywood

137 NJ Rt. 17 0.40 116.08 0.49 624.70 0.00 U 101.1 U

167 NJ Rt. 17 0.50 13.79 0.32 93.97 1.24 J 45.5 U

200 NJ Rt. 17 0.3 35 0.3 390 -3.942 U 22.6 U

239 NJ Rt. 17 0.38 7.26 0.96 102.66 4.87 U 51 U

85,87,99-101 NJ Rt. 17 0.38 34.73 0.32 188.28 1.96 J 77.4 U

99 Essex St. 0.3 6 0.4 61 -0.512 U 17.4 U

113 Essex St. 0.24 10 0.2 18 0.9 15.3 U

Borough of Lodi

I-80 westbound ROW 0.3 7.3 0.4 21 0.74 U 15.5 U

I-80 eastbound ROW Area was considered inaccessible for data collection purposes

160 & 174 Essex St. 0.33 7.58 0.31 61.09 -5.932 U 25.2 U

72 Sydney St. 0.26 4.3 0.22 U 16 -3.272 U 8.70 U

1 Data reported in this table includes background.  The following levels of soil contamination have
been reported (Remedial Investigation, DOE 1992) as representative of background in soil in this
area.  All results were reported at the minimum detectable activity.

Location U-238 Ra-226 Th-232
 Foschini Park <3.5 U <0.8 U <1.1 U
 Rochelle Park <2.4 U <0.5 U <0.9 U
 Borough Park-Maywood <2.9 U <0.7 U <0.9 U
 Average <2.9 <0.7 <1.0

2Since background reflect a range of values, a negative value represents a concentration which is
below background.

ROW – Right of Way
U – Undetected, actual concentration less than or equal to the minimum detectable activity.
J – Estimated
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Table 2.  ARARs for the Removal Action

Potential Requirement Citation Description of Requirement ARAR Status Comment

National Pollutant Discharge
Elimination System (NPDES)
and New Jersey Pollutant
Discharge Elimination System
(NJPDES)

40 CFR 122 Subpart B
and N.J.A.C. 7:17A-1 et
seq.

Applies to the discharge of pollutants from
any point source into waters of the United
States (or State for NJPDES).  The Act
defines a point source as any discernible
conveyance from which pollutants are or
may be discharged.  Stormwater discharges
associated with construction and other
industrial activity require NPDES permit.

Applicable Removal actions that would discharge a pollutant
into surface waters would enter into the NPDES
regulatory framework.  A permit is not required for
onsite CERCLA response actions, but the
substantive requirements would apply.

New Jersey Freshwater
Wetlands Mitigation
Requirements

N.J.A.C. 7:7A-14.1 When freshwater wetlands are disturbed in
the State of NJ, requires restoration of,
creation of replacement wetlands, or
enhancement of remaining wetlands on
either a ratio of wetland area disturbed to the
area of restored/enhanced/created wetland or
based on the replacement of the ecological
value of the disturbed wetland.

Applicable Wetland areas classified as ordinary and/or of
intermediate value (by State of New Jersey
definitions) exist on more than half of the 24
properties addressed in this FS.  Mitigation
requirements would be incorporated into the
Remedial Design.
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Table 3.  Comparative Cost Analysis of the Removal Action Alternatives
 (Cost in Thousands, $FY01)

WBS
No. Activity

Alternative 1:
No Action1

Alternative 2:
Excavation &

Offsite
Disposal1

Alternative 3:
Excavation,

Treatment, &
Offsite

Disposal1

1 EE/CA 0 21,872 24,984
1.1 Task Management 0 1,172 1,385
1.2 Engineering Support 0 782 923
1.3 Removal Action 0 9,918 13,917
1.3.1 Mobilization 0 67 67
1.3.2 Remediation 0 1,004 1,004
1.3.3 Local Transportation to the MISS 0 5,622 5,622
1.3.4 Specialty Remediation 0 122 122
1.3.5 Restoration 0 2,769 2,769
1.3.6 Demobilization 0 334 334
1.3.7 Treatment 0 0 3,999
1.4 Transportation and Disposal 0 10,000 8,759
1.4.1 T&D of Radiological Waste 0 9,608 8,367
1.4.2 T&D of Commingled Waste 0 0 0
1.4.3 T&D of Hazardous Waste 0 0 0
1.4.4 T&D of Non-Hazardous Waste 0 0 0
1.4.5 T&D of Water (POTW) 0 392 392

1Includes escalation, contingency, and fee.

WBS = Work Breakdown Structure
T&D = Transportation and disposal
POTW = Publicly owned treatment works
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Table 4.  Comparative Analysis of the Removal Action Alternatives

Criteria

Alternative 1:
No Action

Alternative 2:
Excavation &

Offsite Disposal

Alternative 3:
Excavation,

Treatment, &
Offsite Disposal

Overall Protectiveness of
Human Health and the
Environment

Low Medium/High Medium/High

Compliance with ARARs Not applicable High1 High1

Long-term Effectiveness and
Permanence

Low High1 High1

Short-term Effectiveness,
Including Potential for
Environmental Impacts

Low High1 Medium

Time to Implement2 Not applicable High2 Medium3

Reduction in Toxicity,
Mobility, or Volume Through
Treatment

Low Low Medium

Implementability Not applicable High1 Medium

Cost in FY 01 dollars 0 $21.9 Million $25.0 Million

1 Most favorable ranking.
2 Time to implement is dependent on USACE funding, which is appropriated annually from

Congress.
3 Specialty equipment required for the soil sorting operation would have a long procurement

cycle.
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Table 5. Major Mitigative Measures for the Proposed Action

Mitigative Measure Features

Dust Control Dust suppressants (e.g., water sprays, foam application) will be
used during activities having the potential for generating significant
quantities of airborne particulates.

Worker Protection The Site Safety and Health Plan covers the planned excavation,
transportation, and other activities that will be performed under the
removal action.  In addition, an Excavation Work Permit and a
Hazardous Work Permit will be prepared and issued by the site’s
safety and health staff.  The permits will identify any specific
requirements not covered by the Site Safety and Health Plan.

Environmental
Monitoring

The Site Safety and Health Plan specifies environmental
monitoring that must be performed during the planned excavation,
transportation, and other activities.  Air monitoring will include
both personal (exposure rate) and ambient air monitoring.  Real-
time (direct reading) instruments will measure the following:
oxygen, flammable/combustible vapors, organic vapors, dust, gross
alpha.  Work practices will be modified or curtailed based on the
reading.

Equipment Inspection Equipment used for excavation, processing, and transportation of
contaminated materials will be routinely inspected during
operations.  Equipment will be decontaminated, as necessary, to
prevent inadvertent spreading of radiologically impacted soil or
debris into uncontrolled areas.

Run-on/run-off Controls Temporary berms or other diversion structures will control surface
water run-on.  Mitigation of contaminants through run-off will be
by sediment filters, siltation fences, or treatment.

Access Restrictions Access to work areas will be restricted, and current access controls
at the MISS will be maintained.  All workers will pass an access
control point for radiation monitoring to prevent radiologically
impacted soil, debris, or personal protective equipment from
leaving the site.

Traffic Control Transportation routes will be established for trucks transporting
radiologically impacted soil and debris from the NJDOT affected
properties to the MISS.  The USACE will integrate its operations
with NJDOT work and/or flagman to assure trucks enter and leave
the site safely.
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Appendix A

Cost Estimate For Removal Action Alternatives
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A.1 Introduction

This appendix provides information regarding the cost estimate for the detailed analysis of the
three alternatives for the EE/CA.  The costs used in this analysis are based on Environmental and
Construction Means Cost Data, vendor quotes, and engineering estimates.  Productivity
adjustments are incorporated to compensate for lost productivity due to construction delays and
safety requirements imposed due to contaminated soil. These cost estimates are expected to
provide an accuracy of -30 to +50 percent and are prepared using available data from the
Remedial Investigation Report for the Maywood Site and the Pre-Design Investigation Report:
Cluster Numbers 1, 4, 5, 6, and 9.

Section A.2 provides general cost information including the scope of the estimates, the WBS,
project schedules, estimating methodology, key parameters, and general groundrules and
assumptions. Section A.3 provides the scope of work, detailed assumptions, and basis of estimate
for each alternative.

Each cost estimate assumes that each property would be cleaned up in its entirety.
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A.2 General Cost Information

A.2.1 Cost Estimating Scope

Scope is defined for each alternative by the WBS elements for which costs have been estimated.
Costs are estimated for all WBS elements listed in Section A.3.  Costs are estimated over a 1-
year span for each alternative.

A.2.2 Work Breakdown Structure

The WBS subdivides the project into logical elements for cost estimating purposes and
incorporates the project into the overall FUSRAP so that related program costs are recognized.

For simplicity, the cost estimate consists of three hierarchical levels and uses a 1-digit number at
each level.  Detail items are at the third level, Level 2.

Level 0 – WBS Level 0 (Project) e.g., EE/CA – NJDOT Roadway Improvements
Level 1 – WBS Level 1 (Account) e.g., Removal Action
Level 2 WBS Level 2 (System) e.g., Mobilization

A.2.3 Schedule

The removal action can not be completed until the NJDOT makes areas of the Maywood Site
that are currently considered inaccessible, accessible to the USACE.  The majority of the project
soils are accessible and will be removed within 1 year.  However, the NJDOT roadway
improvement projects will be completed over several years.  Schedules for major construction
activities are assumed to be constant and do not change between alternatives.  This assumption
facilitates cost comparisons between alternatives.  Specific schedules are calculated or based on
engineering judgment.

A.2.4 Estimating Methodology

The primary methodology used is of a quantity take-off nature, whereby costs are calculated
based on unit cost multiplied by quantity or other input parameters.  Unit cost data used in the
relationship are primarily drawn from the Means Cost Data.  Unit cost for disposal was derived
from existing USACE national contracts.

Several WBS elements incorporate a productivity adjustment process as part of the estimating
methodology.  This process is accomplished through the use of factors that are applied to
equipment performance measures in order to account for degradation in the productivity,
performance, or output levels of the equipment resulting from site-specific conditions.
Productivity factors exist for three conditions: site, soil, and safety.  Site adjustments are made to
account for temporary work interruptions and delays resulting from poor weather, unsafe work
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conditions, and other similar unforeseeable events.  Soil adjustments are made to account for
varying levels of difficulty associated with excavating different types of soil or rubble.  A safety
adjustment is made to adjust productivity levels due to safety procedures associated with the
radioactive nature of impacted materials.

In general, estimating methodology is not site- or alternative-specific.  Once a methodology has
been established for a given WBS element, it becomes the common methodology that is
employed for that given WBS element across the various alternatives.

A.2.5 Key Parameters, Ground Rules, and Assumptions

Key parameters are quantities, unit costs and assumptions that tend to drive the ultimate cost for
a project.  Key parameters for the Maywood Site are shown in Table A-1. These parameters were
used to generate the estimate.

Ground rules and assumptions are statements of guidance and/or logic that are established in
order to bound or limit the cost estimate.  They serve to define the estimate by clarifying the
effort that the estimate addresses and how cost for that effort is derived.  Ground rules and
assumptions are included in the detailed estimates contained in the calculation package.  A
summary of those ground rules and assumptions is presented below:

• RS Means Environmental Remediation Cost Data-Unit Price, 1999, 5th Edition, was
used as the basis for the utilization of most unit prices.

• Engineering News Record Construction Costs and Building Cost historical and
current (actual) indexes were used for Unit Price Adjustment from 1998 to 1999 and
1999 to 2000 and then to February 2001 (these include labor, equipment and
materials).

• Contingency has been applied at ranges from 0 to 100 percent based upon the
knowledge of the site conditions, possible changes anticipated, quantity refinements
needed, experience, and best judgement.

• A total of 6 percent of the total base Removal Action (WBS 1.3) and transportation
and disposal (T & D) (WBS 1.4) costs was used to estimate the individual Task
Management functions (WBS 1.1).  This includes bare professional services labor for
management, procurement, contract management, safety, Accounts Payable and
Receivable, and general and administrative support with overhead.  It also includes
indirect costs such as trailers, phones and other utilities, supplies, equipment, and
support vehicles.

• A total of 4 percent of the total base Removal Action (WBS 1.3) and T & D (WBS
1.4) costs were used to estimate the individual Engineering Support (WBS 1.2)
components for each sub-cluster and/or area.  This includes bare professional services
labor for intermediate and final designs, procurements support, on-site field
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engineering, construction quality assurance, permitting, document control and
subcontractor oversight.

• It has been assumed in Mobilization (WBS 1.3.1) that only two primary mobilizations
will occur due to the sub-cluster and area proximity and ease of access between them
allowing mobility from one cluster to the other.

• In-place (bank) cubic yards were multiplied by a factor of 1.25 to derive tons for
disposal.

• A factor of 1.20 was used to calculate loose cubic yard volumes from multiplying the
Bank yards excavated to estimate soils load-out costs (from the off-sites to the MISS).

• A contingency of 100 percent was placed on all dewatering and water handling,
transportation and disposal operations due to uncertainty in the volume that may be
encountered.

• Work hours were assumed to be 10 hours per day, 5 days per week.

A.2.6 Cost Estimate

Federal construction programs have traditionally distinguished between the capital and O&M
costs.  The removal action alternatives consist of those activities required to prevent or mitigate
the migration of waste into the environment. The removal action may include activities
considered to be O&M in situations where construction alone will not achieve the health and
environmental protection criteria.

No post-closure or O&M costs are associated with the EE/CA. The post-closure or O&M phase
occurs after the completion of the removal action and includes those activities necessary to
confirm closure of the removal action or the activities necessary to monitor and prevent releases
of hazardous waste into the environment for an indefinite period.

Table A-2 summarizes the total costs for each alternative.

A.2.6.1 Capital Costs

Capital costs are those expenditures required to implement a remedial action and consist of both
direct and indirect costs.  Capital costs do not include the costs required to maintain or operate
the action throughout its lifetime.

A.2.6.1.1 Direct Capital Costs

Direct capital costs include equipment, labor, and material necessary for implementing the
remedial action.  These typically include costs for:

• Mobilization and demobilization;
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• Monitoring, sampling, and analysis during remedial action;
• Surface water and groundwater collection/control during remedial action;
• Solids (soil) collection (excavation)/containment;
• Structure removal;
• Decontamination and decommission;
• Treatment (pretreatment of water);
• Transportation and disposal; and
• Site restoration.

A.2.6.1.2 Indirect Capital Costs

Indirect capital costs consist of engineering, supervision, management, administration, financial
and other services necessary to implement a remedial action.  These costs are not incurred as part
of actual remedial actions but are ancillary to direct or construction costs.  Indirect costs typically
include:

• Engineering support;
• Project overhead and profit; and
• Program management and technical support.



FUSRAP Maywood Superfund Site (FMSS)
EE/CA – NJDOT Roadway Improvements July 2001

Page A-8

A.3 Basis Of Cost Estimate

WBS 1.       EE/CA-NJDOT ROADWAY IMPROVEMENTS

The following elements from the EE/CA WBS were used as the basis for the cost estimate.

WBS 1.1  Task Management

This item would not be applied to Alternative 1.

For Alternatives 2 and 3 this cost would consist of 6 percent of the total Removal Action cost
(WBS 1.3) and the T&D cost (WBS 1.4).

This WBS includes administration, community relations, planning, procurement, training, health
and safety, and monitoring costs for the Removal Action.

Monitoring includes air, water, sediment and soil sampling, and testing and analysis.  Includes
sample collection, shipment, and analysis by onsite and offsite laboratory facilities.  Periodic
sampling of all media would be conducted to monitor levels of contamination.  Duration of one
year is estimated for the completion of actual excavation activities.  Sampling costs during
remedial action activities are based on the annual costs of monitoring of all media.  After all
excavation activities have been completed, verification sampling of soil would be conducted
prior to backfill of the properties to confirm that cleanup criteria have been met.

WBS 1.2  Engineering Support

A cost for Engineering Support would be included for Alternatives 2 and 3 only.  This would
consist of 4 percent of the sum of the Removal Action cost (WBS 1.3) and the T&D cost
(WBS1.4).

WBS 1.3  Remedial Action

This item would not be applied to Alternative 1.

WBS 1.3.1 Mobilization

This includes all preparatory work required during remedial action.  This includes submittals;
construction plans; mobilization of personnel, facilities, and equipment; construction of
temporary facilities; temporary relocations; setup of decontamination facilities and institutional
controls.

WBS 1.3.2 Remediation

This includes the demolition and removal during remedial action of solid hazardous, toxic, and
radioactive waste (HTRW), and contaminated and noncontaminated structures.
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This item provides for excavation of accessible HTRW.  A factor of 1.33 was applied to the in-
situ volume to calculate the ex-situ volume.  This volume considers overexcavation and an
expansion factor.  It is assumed that soils would be excavated and transported directly to the rail
siding located on the MISS.  The contaminated soils from the Maywood Site would be excavated
using a backhoe/excavator with an adjusted output of 250 yds3 per 8-hour day and would be either
loaded directly into rolloff containers or dump trucks or would be stockpiled for loading.  The
excavation production rate has been adjusted to compensate for delays, equipment production,
air drying of soils if necessary, rail car availability, and job conditions.  Other materials such as
rocks and oversized debris would be crushed using general excavating equipment.  The front-end
loader would also be retained onsite to assist with loading and backfill operations.

All equipment would be decontaminated by pressure washing prior to leaving the Maywood Site.
The depth of excavation below the existing grade varies from 0 to 10 ft in some areas.  Any
contact water encountered during excavation would be collected and sent to a wastewater
treatment plant.  Water trucks would be used as necessary for dust control.

This item provides for all the work associated with the characterization, decontamination, and
verification survey of contaminated structures and equipment.

This item provides for the collection and control of contaminated surface water or diversion of
non-contaminated surface water through erosion control measures and civil engineering
structures such as berms and dikes.  Includes the diversion or collection of surface water through
tanks and pump systems.  Includes transport to treatment plant, if necessary.

The item also provides for the remedial action collection and control of contaminated
groundwater through the construction of piping, tanks, and pump systems.  Includes transport to
treatment plant.

WBS 1.3.3 Local Transportation (off-site to the MISS)

Waste soil, debris, and water would be transported to the MISS for offsite treatment and/or
disposal.

WBS 1.3.4 Specialty Remediation

Provides for the replacement and realignment of a stormwater conduit (former Lodi Brook) that
is located in areas contaminated with HTRW.

WBS 1.3.5 Site Restoration

Site restoration during remedial action includes topsoil, seeding, landscaping, restoration of
roads and parking, and other areas disturbed during site remediation.  Backfill and site
restoration of the excavated properties would commence upon verification of the cleaned
properties to their proper cleanup levels and would run concurrently with excavation activities.
For Alternatives 2 and 3, all of the fill material would be imported from offsite and would be
placed in 6-inch lifts of loose soils.  Compaction of 50 percent of the properties would be
accomplished using conventional earth moving equipment.  A compactor would be used for the
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remaining properties requiring additional compaction. Upon filling the excavated area to within
1 ft of the final grade with clean offsite material (structural fill), the properties would be covered
with 6 inches of clean topsoil and restored to their pre-existing conditions (seeding, landscaping,
asphalt resurfacing, utilities, etc.).

WBS 1.3.6 Demobilization

This item provides for all work associated with the removal of temporary facilities, utilities,
equipment, material, and personnel.  Following completion of the removal action phase, all
necessary verification and documentation needed for closing the project would be completed
(e.g., Post-Remedial Action Report and Certification Dockets).  All remediated properties would
be reviewed with the appropriate cleanup requirements prior to any release of property
restrictions.  Those properties meeting the residential criteria would be released without any
radiological restrictions.  Institutional controls would be employed to control exposure and future
land use as necessary for those properties meeting the commercial criteria.

WBS 1.3.7 Treatment

This item provides for a 60 percent volume reduction in the amount of excavated material
requiring offsite disposal.  A multi-stage process would separate material greater than 0.95-cm
(3/8-inch) nominal diameter and radiological sorting of the soil finer than 0.95-cm (3/8-inch)
nominal diameter.

WBS 1.4  Waste Transportation and Disposal

This item would not be applied to Alternative 1.

Commercial disposal during the removal action provides for the final placement of HTRW at
third-party commercial facilities that charge a fee to accept waste depending on a variety of
waste acceptance criteria.

WBS 1.4.1 Transportation and Disposal of Radiological Waste

Soils characterized as radiologically impacted would be transported to an existing rail spur (e.g.,
the rail spur located at the MISS) with an average distance of 1 mi. from the excavation.
Transportation from the individual properties to the rail spur would be via rolloff containers or
dump trucks.  The rail spur facility is constructed to allow the dump trucks to dump the soils
directly onto the containment pad for loading.  Soils would be loaded into lined rail cars for off-
site transport.  This item assumes an availability of six rail cars per day from the rail company.
The soils would be transported to a licensed facility authorized to accept radioactive wastes.

WBS 1.4.2 Transportation and Disposal of Commingled Waste

Soils containing both a radiological and hazardous waste would be transported and disposed in a
manner similar to WBS 1.4.1.
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WBS 1.4.3 Transportation and Disposal of Hazardous Waste

Soils characterized as hazardous waste would be transported to the MISS for off-site treatment
and/or disposal.  Transportation of hazardous waste from the MISS would likely be by truck.

WBS 1.4.4 Transportation and Disposal of Non-Hazardous Waste

Soil and debris characterized as nonhazardous waste would be transported to a licensed RCRA
Subtitle D facility for disposal.

WBS 1.4.5 Transportation and Disposal of Water

Decontamination, surface, and water removed from open excavations would be transported and
disposed, if necessary, at a publicly owned treatment works.
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Table A-1.  Maywood Site Key Removal Action Cost Parameters

Parameter
Alternative 1:

No Action

Alternative 2:

Excavation &
Offsite Disposal

Alternative 3:
Excavation,

Treatment, &
Offsite

Disposal

Total in-situ soil (yd3)1, 2 --- 31,400 31,400

Total Class 7 radiological waste for
disposal (tons)

--- 40,820 16,330

Total Class 9 or non-regulated
radiological waste for disposal (tons)

--- 0 24,500

Total groundwater  for disposal
(gallons)

--- 862,226 862,226

T&D of Class 7 radiological waste
($/ton)

--- 166.02 166.02

T&D of Class 9 or non-regulated
radiological waste ($/ton)

--- 142.20 142.20

Transportation of groundwater to
POTW ($/trip)

--- 1,697.00 1,697.00

Disposal of groundwater at POTW
($/gal)

--- 0.06 0.06

1The volume of soil may be different than previously documented because it accounts for
contaminated, clean over excavated, and clean side slope material.

2The volume estimate assumes that each property would be cleaned up in its entirety.

T&D = Transportation and Disposal
POTW = Publicly Owned Treatment Works
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Table A-2.  Cost Summary for Alternatives 1, 2, and 3
(Cost in Thousands, $01)

WBS
No. 1.0 Activity

Alternative 1:
2.0 No Action

Alternative 2:
Excavation &

Offsite
Disposal1, 2

Alternative 3:
Excavation,

Treatment, &
Offsite

Disposal1, 2

1 EE/CA 0 21,872 24,984
1.1 Task Management 0 1,172 1,385
1.2 Engineering Support 0 782 923
1.3 Remedial Action 0 9,918 13,917
1.3.1 Mobilization 0 67 67
1.3.2 Remediation 0 1,004 1,004
1.3.3 Local Transportation to the MISS 0 5,622 5,622
1.3.4 Specialty Remediation 0 122 122
1.3.5 Restoration 0 2,769 2,769
1.3.6 Demobilization 0 334 334
1.3.7 Treatment 0 0 3,999
1.4 Transportation and Disposal 0 10,000 8,759
1.4.1 T&D of Radiological Waste 0 9,608 8,367
1.4.2 T&D of Commingled Waste 0 0 0
1.4.3 T&D of Hazardous Waste 0 0 0
1.4.4 T&D of Non-Hazardous Waste 0 0 0
1.4.5 T&D of Water (POTW) 0 392 392

1 Includes project overhead and profit
2 The cost estimate assumes that each property would be cleaned up in its entirety.

T&D = Transportation and disposal
POTW = Publicly owned treatment works
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Appendix B

Letters of Consultation Regarding Threatened or Endangered Species
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