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This Proposed Plan identifies the Preferred Alternatives
to address contaminated soil and sediment at the
Sherwin-Williams/Hilliards Creek Superfund site,
Operable Unit 4 (OU 4), known as the “Waterbodies
OU.” The Waterbodies OU is located in Gibbsboro and
Voorhees, New Jersey (Figure 1). The contamination is
associated with the former Sherwin-Williams paint and
varnish manufacturing plant located in Gibbsboro, New
Jersey.
The Preferred Alternatives call for the excavation of
sediment; and excavation and capping, as necessary, of
soil. Excavated material will be disposed of offsite.
Surface water will be monitored. Institutional controls
will be implemented as needed.
A comprehensive Remedial Investigation (RI) took
place under a 1999 Administrative Order on Consent
(AOC) with the Sherwin-Williams Company (SherwinWilliams). The RI activities were conducted by
Sherwin-Williams and were overseen by the U.S.
Environmental Protection Agency (EPA). The RI
included sampling of soil, sediment, surface water and
groundwater throughout the Waterbodies OU. The
results of this investigation identified areas within the
Waterbodies OU where remedial action is required.
This Proposed Plan contains descriptions and
evaluations of the cleanup alternatives considered for
the Waterbodies OU. This Proposed Plan was
developed by EPA, the lead agency, in consultation
with the New Jersey Department of Environmental
Protection (NJDEP), the support agency. EPA, in
consultation with NJDEP, will select a final remedy for
contaminated soil and sediment after reviewing and
considering all information submitted during the 30-day
public comment period.
EPA, in consultation with NJDEP, may modify the
Preferred Alternatives or select another response action
presented in this Proposed Plan based on new
information or public comments. Therefore, the public
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MARK YOUR CALENDARS
PUBLIC COMMENT PERIOD
April 1, 2021 – May 3, 2021
EPA will accept written comments on the Proposed
Plan during the public comment period.
PUBLIC MEETING
April 12, 2021 at 7PM – 9PM
EPA will hold a virtual public meeting to explain the
Proposed Plan and alternatives presented in the
Feasibility Study. Oral and written comments will also
be accepted at the meeting. To register for the pubic
meeting, please follow this link: https://epa-sherwinwilliams-ou4.eventbrite.com
For more information, see the Administrative
Record at the following locations:
EPA Records Center, Region 2
th
290 Broadway, 18 Floor
New York, New York 10007-1866
(212) 637-4308
Hours: Monday-Friday – 9 A.M. to 5 P.M. by
appointment
Gibbsboro Borough Hall/Library
49 Kirkwood Road
Gibbsboro, New Jersey 08026
For Library Hours:
http://www.gibbsborotownhall.com/index.php/library
M. Allan Vogelson Regional Branch Library –
Voorhees
203 Laurel Road
Voorhees, New Jersey 08043
For Library Hours:
http://www.camdencountylibrary.org/voorhees-branch
Send comments on the Proposed Plan to:
Julie Nace, Remedial Project Manger
U.S. EPA, Region 2
290 Broadway, 19th Floor
New York, NY 10007-1866
Telephone: 212-637-4126
Email: nace.julie@epa.gov
EPA’s website for the Sherwin-Williams Site is:
https://www.epa.gov/superfund/sherwin-williams

is encouraged to review and comment on the
alternatives presented in this Proposed Plan.

Creek empties into Kirkwood Lake. Kirkwood Lake is
approximately 25 acres, located in Voorhees, New
Jersey with residential properties lining its northern
shore. For more efficient remediation, Silver Lake (14
acres) and Bridgewood Lake (9 acres) were also added
to OU4 (Waterbodies) so the lakes could be remediated
in conjunction with each other, see Figure 3.

EPA is issuing this Proposed Plan as part of its
community relations program under Section 117(a) of
the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA, or
Superfund) 42 U.S.C. 9617(a), and Section 300.435(c)
(2) (ii) of the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP). This Proposed Plan
summarizes information that can be found in greater
detail in the Waterbodies Site RI and Feasibility Study
(FS) Reports as well as other related documents
contained in the Administrative Record file. The
location of the Administrative Record is provided on
the previous page. EPA and NJDEP encourage the
public to review these documents to gain a more
comprehensive understanding of the site-related
Superfund activities performed by Sherwin-Williams,
under EPA and NJDEP oversight.

Route 561 Dump Site: The Dump Site is located
approximately 700 feet to the east of the FMP area. It
includes retail businesses, a portion of a residential
area, wooded vacant lots and a small creek. A fenced
portion of the Dump Site is located at the base of an
earthen dam that forms Clement Lake. White Sand
Branch is a small creek which originates at the dam and
flows in a southwest direction for approximately 1,650
feet where it enters the fenced portion of the Burn Site.
United States Avenue Burn Superfund Site: The
fenced portion of the Burn Site and its associated
contamination is approximately thirteen acres in size
and encloses the remaining 400 feet of White Sand
Branch. A 500-foot portion of a small creek, Honey
Run Brook, enters the Burn Site where it joins White
Sand Branch before it passes beneath United States
Avenue and enters Bridgewood Lake in Gibbsboro. The
six-acre Bridgewood Lake empties through a culvert
beneath West Clementon Road and forms a 400-foot
long tributary that joins Hilliards Creek at a point
approximately 1,000 feet downstream from the FMP
area.

SITE DESCRIPTION
Three sites collectively make up what is commonly
referred to as the “Sherwin-Williams Sites,” which are
located in areas of Gibbsboro and Voorhees, New
Jersey. These sites are the Sherwin-Williams/Hilliard’s
Creek Superfund Site located in both Gibbsboro and
Voorhees, the Route 561 Dump Site (Dump Site) in
Gibbsboro and the United States Avenue Burn
Superfund Site (Burn Site) in Gibbsboro. The Sites
represent source areas from which contamination has
migrated, predominantly through natural processes, to
downgradient areas within Gibbsboro and Voorhees.

SITE HISTORY
The former paint and varnish manufacturing plant
property in Gibbsboro, New Jersey, was developed in
the early 1800s as a sawmill, and later as a grain mill.
In 1851, John Lucas & Co., Inc. (Lucas), purchased the
property and converted the grain mill into a paint and
varnish manufacturing facility that produced oil-based
paints, varnishes and lacquers. Sherwin-Williams
purchased Lucas in the early 1930s and expanded
operations at the facility. Historic features at the FMP
included wastewater lagoons, above-ground storage
tanks, a railroad line and spur, drum storage areas, and
numerous production and warehouse buildings. The
facility was closed in 1977 and was sold to a developer
in 1981.

Sherwin-Williams/Hilliards Creek Superfund Site:
The Sherwin-Williams/Hilliards Creek Superfund Site
has been divided into several OUs to more efficiently
remediate the contamination. OU1 includes a number
of residential properties and is being addressed
separately. OU2 includes the Former Manufacturing
Plant (FMP) and the upper portion of Hilliards Creek.
OU3 includes the groundwater at the Site. OU4
(Waterbodies) includes the lower portion of Hilliards
Creek, Silver Lake, Bridgewood Lake and Kirkwood
Lake.
Hilliards Creek flows in a southerly direction from
Silver Lake, through the FMP area, and continues
downstream through residential and undeveloped areas.
At approximately one mile from its origin, Hilliards

In 1978, after plant operations ceased, NJDEP issued an
administrative order directing Sherwin-Williams to
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excavate and properly dispose of the waste material
remaining in the lagoons. During the 1980s, NJDEP
issued an administrative order to Sherwin-Williams
ordering it to take actions to contain and characterize
contaminated groundwater and a petroleum-like seep in
the FMP area. In 1990, NJDEP entered into an
administrative consent order (ACO) with SherwinWillams to investigate the extent of groundwater
contamination and the petroleum-like seep. During the
1990s, NJDEP discovered two additional source areas,
the Dump Site and the Burn Site. Contamination in
both areas are attributable to historic dumping activities
associated with the FMP.

Operable Unit 4 (Waterbodies OU) is part of the
Sherwin-Williams/Hilliards Creek site. It includes
Silver Lake, Bridgewood Lake, Kirkwood Lake and
Hilliards Creek (Figure 3). All of the lakes have been
created by the construction of dams along Hilliards
Creek. The Waterbodies OU has been divided into four
study areas:
1. Silver Lake: Silver Lake is approximately fourteen
(14) acres, is located at the northern boundary of
the FMP and is the most upgradient waterbody at
the Sites. It is surrounded by mixed use properties
including commercial and light industry, parking
lots and undeveloped areas. Its depth can reach up
to nine feet. Silver Lake outflows through an
underground conveyance system from the FMP
area via a culvert under Foster Avenue before
discharging into Hilliards Creek.
2. Bridgewood Lake: Bridgewood Lake is
approximately nine acres, is divided into two lobes,
and reaches depths of up to five feet. The shoreline
is undeveloped except for a private sportsman’s
club on the southwestern corner. It receives the
combined flow of White Sand Branch and Honey
Run and discharges into Hilliards Creek.
3. Hilliards Creek: The reach of Hilliards Creek that
is included in the Waterbodies OU, begins south of
the FMP and continues to Kirkwood Lake. A small
portion of Hilliards Creek adjacent to the FMP is
being addressed separately under OU2. It is a
shallow stream with depths ranging from less than
one foot to three feet. Its width ranges from five
feet to twenty feet. The wider areas are
characterized by a series of braided, interconnected
small streams. There are approximately 40 acres of
NJDEP mapped wetlands within the Site boundary
along the entire length of Hilliards Creek. The
wetlands include high-quality, high-value forested
habitat, medium-quality, medium-value emergent
habitat and low-quality, low-value phragmites
habitat, see Figure 2. The wetlands provide
substantial benefits to the community and the
environment.
4. Kirkwood Lake: Kirkwood Lake is approximately
25 acres. It is two-thirds of a mile long and up to
400 feet wide. It reaches depths of up to four feet.
The north side of the lake is developed with
residential properties along its shore. The south
shore is undeveloped except for a rail yard. The

In the mid-1990s, enforcement responsibilities for the
Dump Site and the Burn Site were transferred from
NJDEP to EPA. EPA issued several administrative
orders to Sherwin-Williams in 1995 and 1997, directing
Sherwin-Williams to further characterize and delineate
the extent of contamination associated with these areas
and to fence them off to minimize the potential for
human exposure. EPA proposed the Dump Site to the
National Priorities List (NPL) in 1998. The Burn Site
was added to the NPL in 1999.
In 1998, EPA sampled the upper portions of Hilliards
Creek and several residential properties. Contaminants
(mainly lead and arsenic) were detected in these soil
and sediment samples. EPA then entered into two
additional AOCs with Sherwin-Williams in 1999.
Under the first AOC Sherwin-Williams conducted
additional sampling of Hilliards Creek and Kirkwood
Lake to further characterize the extent of
contamination. This sampling, which concluded in
2003, included residential properties along Hilliards
Creek and Kirkwood Lake. The second AOC, signed in
September 1999, required Sherwin-Williams to conduct
a Remedial Investigation/Feasibility Study (RI/FS) for
the Dump Site, the Burn Site and SherwinWilliams/Hilliards Creek Site that included the area
known today as the Waterbodies OU. The SherwinWilliams/Hilliards Creek Site, which includes the FMP
OU and the Waterbodies OU, was added to the NPL in
2008.

SITE CHARACTERISTICS OF THE SHERWIN
WILLIAMS/HILLIARDS
CREEK
SITE
–
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lake discharges through the spillway of Kirkwood
Lake dam into the Cooper River.

Soil shoreline samples and sediment samples from
within Kirkwood Lake were obtained and analyzed in
this investigation.

Summary of OU4 Waterbodies Investigations

In 2002, under the direction of NJDEP, SherwinWilliams conducted a study of fish tissue in Kirkwood
Lake. This study consisted of interviews with local
anglers, fish collection and fish tissue analysis.

Pre-Remedial Investigation Activities
The 2018 RI Report contains a comprehensive
description of all pre-RI investigation activities.
Investigations of Bridgewood Lake, Hilliards Creek and
Kirkwood Lake were conducted by Sherwin-Williams
under the direction of NJDEP and the EPA.

Summary of the Remedial Investigation
The full results of the RI can be found in the
Waterbodies Remedial Investigation Report (January
2018) which is in the Administrative Record file.

Bridgewood Lake:
The earliest investigation of Bridgewood Lake occurred
in 1995 and 1996 during a removal action investigation
of the Burn Site. Sediment sampling indicated elevated
levels of lead.

RI sampling of soil, sediment and surface water by
Sherwin-Williams, under EPA oversight, began in 2005
and continued to 2008. Additional sampling was
conducted in 2017 and 2018 for the Human Health Risk
Assessment and Baseline Ecological Risk Assessment.

Hilliards Creek:
In 1998, NJDEP collected sediment samples from an
area known as the Wildlife Refuge and braided stream
area. EPA also conducted sediment sampling within
this area in 1998. In addition, EPA also conducted an
investigation of Hilliards Creek from Silver Lake to
Hilliards Road in 1998. In 1999, EPA conducted a soil
investigation along the banks and in the floodplain of
Hilliards Creek.

The results of sample analyses were screened to
determine if the levels of contamination posed a
potential harm to human health and/or the environment.
This was done by comparing the measured values of
contaminants to standards that are protective of human
health or ecological receptors.

Starting in 1999 and continuing through 2001, there
was a four-phase investigation of Hilliards Creek
conducted by Sherwin-Williams with EPA oversight.
This investigation included soil and sediment transects
across Hilliards Creek, soil samples from the southern
bank, soil samples from a berm surrounding an artificial
pond on a residential property, and soil samples from
multiple residential properties along Kirkwood Lake.

The soil sample analytical results were compared to
NJDEP’s Residential Direct Contact Soil Remediation
Standards (RDCSRS) referred to hereafter as residential
cleanup goals, and the Non-residential Direct Contact
Soil Remediation Standards (NRDCSRS), referred to
hereafter as non-residential cleanup goals, depending
on the zoning and land use. The sediment sample
analytical results were compared to the lowest effect
levels for ecological receptors and surface water results
were compared to the New Jersey Surface Water
Quality Standards (NJSWQS) for Fresh Water. In
addition, a human health risk assessment and an
ecological risk assessment were conducted to determine
if levels of contaminants exceeded EPA’s acceptable
risk range. Explanations of the results of the human
health and ecological risk assessments are provided in
separate sections later in this document.
The results of the RI showed that lead and arsenic are
the major contaminants of concern (COCs) in all media
tested throughout the Waterbodies. Other contaminants,
such as chromium and cyanide, were also found and
they were generally co-located with lead and arsenic.

Pursuant to the findings of this sampling, a removal
action was taken at select locations for arsenic and lead.
Installation of fencing occurred at the end of the
walking path leading to the southern bank of Kirkwood
Lake, across from Steven Drive, in the wetland area of
Glenview Drive, on the south side of Hilliards Creek
near North and West Roads, and the Wildlife Refuge
and braided stream area.
Kirkwood Lake:
An investigation of the soil, sediment and surface water
was conducted by Sherwin-Williams for Kirkwood
Lake with oversight from the EPA in 2002 and 2003.
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Soil:

WHAT ARE THE “CONTAMINANTS OF
CONCERN” (COCs)?

Soil samples were taken from over 4,700 sample
locations from the ground surface to depths of
approximately ten feet in the floodplain soils around
Hilliards Creek and the southern shore of Kirkwood
Lake.

EPA has identified two metals as the primary
contaminants of concern within the Waterbodies OU
that pose the greatest potential risk to human health
and the environment. The primary contaminants of
concern within the Waterbodies OU are lead and
arsenic.

Lead and arsenic are the main contaminants of concern
and were found most frequently and at the greatest
concentrations above the NJDEP RDCSRS. Other
contaminants that were found in the soil above the
standard include hexavalent chromium and other
metals, polychlorinated biphenyls (PCBs), and
polycyclic aromatic hydrocarbons (PAHs). Based on
the sampling results and a comparison of these results
to the RDCSRS, lead and arsenic were identified as the
main contaminants of concern in the soil.

Lead: Lead was historically used as a pigment in
paint. As a pigment, lead II chromate “chrome
yellow” and lead II carbonate “white lead” being the
most common. Lead is hazardous. At high levels of
exposure lead can cause nervous system damage,
stunted growth, kidney damage, and delayed
development. Lead is considered a possible
carcinogen.

The most highly contaminated soil was found closest to
the banks of the stream and the levels decline within a
relatively short distance from the stream bank. The
stream has higher flow rates and water levels are higher
during the spring season due to higher rainfall. During
storm events, there is more transport of sediments
downstream but overall, this is a low energy system.
The highest concentrations of lead and arsenic can be
found along Hilliards Creek in an area called the
Wildlife Refuge (Figure 3).

Arsenic: Arsenic compounds began to be used in
agriculture as ingredients in insecticides,
rodenticides, herbicides, wood preservers and
pigments in paints. Long-term exposure to high
levels of inorganic arsenic (e.g. through drinkingwater and food) are usually observed in the skin, and
include pigmentation changes and skin lesions.
Often, prolong exposure can lead to skin cancer. In
addition to skin cancer, long-term exposure may
lead to cancers of the bladder and lungs.

Most of the contamination in soil is located in the upper
six inches but can be found at depths to five feet. The
concentration of lead in soils range from less than the
NJDEP residential standard of 400 milligrams/kilogram
(mg/kg) to levels exceeding 100,000 mg/kg in the
Wildlife Refuge area. The concentration of arsenic in
soil ranges from less than the NJDEP residential
standard of 19 mg/kg to levels exceeding 3,000 mg/kg
in the Wildlife Refuge area. These high levels are due
to the release of contaminants associated with the FMP.

lowest effect levels for ecological receptors, which are
31 mg/kg for lead and 6 mg/kg for arsenic.
Contaminants in sediment that exceed the lowest effect
level criteria generally require further evaluation. Other
constituents found above this criterion were cadmium,
chromium, copper, cyanide, mercury and zinc, PAHs,
pesticides and PCBs. These other constituents were
found less frequently and are co-located with lead and
arsenic.
Lead and arsenic exceedances were found in sediment
throughout Bridgewood Lake, Kirkwood Lake,
Hilliards Creek and a portion of Silver Lake. The
concentration of lead varies from below the lowest
effect level for ecological receptors to 39,200 mg/kg.
The arsenic levels varied from below the lowest effects
level for ecological receptors to over 1,900 mg/kg. For
both metals, the highest values were found within
Hilliards Creek near the Wildlife Refuge area.

Sediment:
Sediment samples were taken from more than 2,200
locations in Silver Lake, Bridgewood Lake, Kirkwood
Lake and Hilliards Creek.
Lead and arsenic were the most common contaminants
found at the highest concentrations above the NJDEP
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United States Avenue Burn Site
Operable Unit
Record of Decision
1 Residential
2015
2 - Soil and Sediment
2017
3 - Groundwater
TBD

Surface Water:
Over 700 surface water samples were collected from
Silver Lake, Bridgewood Lake, Kirkwood Lake and
Hilliards Creek. Analyses of the surface water showed
exceedances of the NJSWQS for Fresh Water for
aluminum, iron, zinc, cyanide, arsenic, lead, and
cadmium. As with the other media, lead and arsenic are
the main contaminant of concern.

Route 561 Dump Site
Operable Unit
1 - Residential
2 - Soil and Sediment
3 - Groundwater

The concentrations of metals in surface water were
compared to the NJSWQS for Fresh Water of 5.4
micrograms/Liter (µg/L) for lead and 150 µg/L for
arsenic. The total lead and total arsenic values varied
from below the NJSWQS for Fresh Water to over 3,990
µg/L for total lead and over 329 µg/L for total arsenic.
The highest concentrations in surface water were found
in Hilliards Creek near the Wildlife Refuge Area.

PRINCIPAL THREAT WASTE
Principal Threat Waste is defined in the box above.
Although lead and arsenic in soil and sediment act as
sources to surface water, these sources are not highly
mobile and are not considered principal threat wastes at
this OU. Principal threat waste within the FMP (OU2)
is being addressed separately.

SCOPE AND ROLE OF OPERABLE UNIT
The Sherwin-Williams/Hilliards Creek Superfund Site
has been divided into several OUs to more efficiently
remediate the contamination. OU1 includes all the
residential properties and is being addressed separately.
OU2 includes the FMP and a portion of Hilliards
Creek. OU3 includes the groundwater at the Site. OU4
includes the rest of Hilliards Creek, Silver Lake,
Bridgewood Lake and Kirkwood Lake. This Proposed
Plan addresses Operable Unit 4 of SherwinWilliams/Hilliards Creek Superfund Site which consists
of the soil, sediment, and surface water of Silver Lake,
Bridgewood Lake, Kirkwood Lake, and Hilliards
Creek. The table below lists the Record of Decision for
the Sherwin-Williams Sites.

WHAT IS A "PRINCIPAL THREAT"?
The NCP establishes an expectation that EPA will use treatment to
address the principal threats posed by a site wherever practicable (NCP
Section 300.430(a)(1)(iii)(A)). The "principal threat" concept is applied
to the characterization of "source materials" at a Superfund site. A
source material is material that includes or contains hazardous
substances, pollutants or contaminants that act as a reservoir for
migration of contamination to ground water, surface water or air, or acts
as a source for direct exposure. Contaminated ground water generally is
not considered to be a source material; however, Non-Aqueous Phase
Liquids (NAPLs) in ground water may be viewed as source material.
Principal threat wastes are those source materials considered to be
highly toxic or highly mobile that generally cannot be reliably contained
or would present a significant risk to human health or the environment
should exposure occur. The decision to treat these wastes is made on a
site-specific basis through a detailed analysis of the alternatives using
the nine remedy selection criteria. This analysis provides a basis for
making a statutory finding that the remedy employs treatment as a
principal element.

Sherwin-Williams/Hilliards Creek Site
Operable Unit
1 - Residential
2 - Former Manufacturing
Plant
3 - Groundwater
4 - Waterbodies

Record of Decision
2015
2016
TBD

Record of Decision
2015
2020
Anticipated 2022
Anticipated 2021
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WHAT IS RISK AND HOW IS IT CALCULATED?
A Superfund baseline human health risk assessment is an analysis of
the potential adverse health effects caused by hazardous substance
releases from a site in the absence of any actions to control or
mitigate these under current- and future-land uses. A four-step
process is utilized for assessing site-related human health risks for
reasonable maximum exposure scenarios.
Hazard Identification: In this step, the contaminants of potential
concern (COPCs) at the site in various media (i.e., soil, groundwater,
surface water, and air) are identified based on such factors as
toxicity, frequency of occurrence, and fate and transport of the
contaminants in the environment, concentrations of the contaminants
in specific media, mobility, persistence, and bioaccumulation.
Exposure Assessment: In this step, the different exposure pathways
through which people might be exposed to the contaminants
identified in the previous step are evaluated. Examples of exposure
pathways include incidental ingestion of and dermal contact with
contaminated soil and ingestion of and dermal contact with
contaminated groundwater. Factors relating to the exposure
assessment include, but are not limited to, the concentrations in
specific media that people might be exposed to and the frequency
and duration of that exposure. Using these factors, a “reasonable
maximum exposure” scenario, which portrays the highest level of
human exposure that could reasonably be expected to occur, is
calculated.
Toxicity Assessment: In this step, the types of adverse health effects
associated with chemical exposures, and the relationship between
magnitude of exposure and severity of adverse effects are
determined. Potential health effects are chemical-specific and may
include the risk of developing cancer over a lifetime or other
noncancer health hazards, such as changes in the normal functions
of organs within the body (e.g., changes in the effectiveness of the
immune system). Some chemicals are capable of causing both cancer
and noncancer health hazards.
Risk Characterization: This step summarizes and combines outputs
of the exposure and toxicity assessments to provide a quantitative
assessment of site risks for all COPCs. Exposures are evaluated
based on the potential risk of developing cancer and the potential for
noncancer health hazards. The likelihood of an individual
developing cancer is expressed as a probability. For example, a 10-4
cancer risk means a “one in ten thousand excess cancer risk;” or one
additional cancer may be seen in a population of 10,000 people as a
result of exposure to site contaminants under the conditions
identified in the Exposure Assessment. Current Superfund
regulations for exposures identify the range for determining whether
remedial action is necessary as an individual excess lifetime cancer
risk of 10-4 to 10-6, corresponding to a one in ten thousand to a one
in a million excess cancer risk. For noncancer health effects, a
“hazard index” (HI) is calculated. The key concept for a noncancer
HI is that a “threshold” (measured as an HI of less than or equal to
1) exists below which noncancer health hazards are not expected to
occur. The goal of protection is 10-6 for cancer risk and an HI of 17
for a noncancer health hazard. Chemicals that exceed a 10-4 cancer
risk or an HI of 1 are typically those that will require remedial action
at the site.

SUMMARY OF SITE RISKS
As part of the RI/FS, a baseline risk assessment
consisting of a Human Health Risk Assessment
(HHRA) and Baseline Ecological Risk Assessment
(BERA) were conducted to estimate current and future
effects of contaminants on human health and the
environment. A baseline risk assessment is an analysis
of the potential adverse human health and ecological
effects caused by hazardous substance exposure in the
absence of any actions to control or mitigate these
exposures under current and future site uses.
In the HHRA, cancer risk and noncancer health hazard
estimates are based on current and future reasonable
maximum exposure (RME) scenarios. These estimates
were developed by taking into account various health
protective estimates about the concentrations,
frequency and duration of an individual's exposure to
chemicals selected as contaminants of potential concern
(COPCs), as well as the toxicity of these contaminants.
For the ecological risk assessment, representative
ecological receptors were identified, and measurement
and assessment endpoints were developed during the
BERA to identify those receptors and areas where
unacceptable risks are present. The final, EPAapproved, HHRA (2018) and BERA (2019) can be
found in the EPA Administrative Record file. The
following information is a summary of the findings of
human health and ecological risks.
Human Health Risk Assessment Summary
EPA follows a four-step human health risk assessment
process for assessing site-related cancer risks and
noncancer health hazards. The four-step process is
comprised of: Hazard Identification, Exposure
Assessment, Toxicity Assessment, and Risk
Characterization (see adjoining box “What is Risk and
How is it Calculated” for more details on the risk
assessment process).
The HHRA began with selecting COPCs in the various
media (i.e., soil, surface water, sediment, and fish
tissue) that could potentially cause adverse effects in
exposed populations. COPCs are selected by comparing
the maximum detected concentrations of each chemical
identified with state and federal risk-based screening

values. The screening of each COPC was then
conducted separately for each exposure area.

Silver Lake, Bridgewood Lake, Kirkwood Lake
and Hilliards Creek were also evaluated for
these receptors.

For purposes of the HHRA, the Waterbodies (OU4)
was divided into four separate exposure areas.
Exposure areas are geographical designations created
for the risk assessment in order to define areas of a site
with similar anticipated use (based on zoning and other
considerations) or similar levels of contamination. The
exposure areas evaluated in the HHRA include Silver
Lake, Bridgewood Lake, Kirkwood Lake and Hilliards
Creek.

•

Pathways specific to future scenarios only included:
•

Potential Exposure Pathways
Silver Lake is surrounded by a walking trail. The soil
associated with the walking trail was assessed
separately as part of OU2 (FMP). This lake is not
currently used for recreation as swimming and boating
are prohibited by the lake owner. Bridgewood Lake is
privately owned by a sportsmen club and is used for
catch-and-release fishing and boating. This lake is
primarily surrounded by undeveloped, wooded land
used for passive recreation. Kirkwood Lake is used for
recreational activities such as fishing and boating and
may be used for swimming. This lake is bordered by
residential properties to the north, which were
evaluated as part of OU1, and undeveloped land
potentially used for passive recreation to the south.

Swimmer (adult, adolescent [6-16 years] and child
[0-6 years]): incidental ingestion and dermal
contact with sediment and surface water while
swimming in Silver Lake, Bridgewood Lake and
Kirkwood Lake.

Contaminant Exposure Evaluation Process (other than
lead)
For contaminants other than lead, exposure point
concentrations (EPCs) were estimated using either the
maximum detected concentration of a contaminant or
the 95% upper-confidence limit (UCL) of the average
concentration. Chronic daily intakes were calculated
based on reasonable maximum exposure (RME), which
is the highest exposure reasonably anticipated to occur
at the Site. The RME is intended to estimate a
conservative exposure scenario that is still within the
range of possible exposures.

The Hilliards Creek corridor includes the creek itself
and adjacent floodplain soils. Hilliards Creek ranges
from 0.5-3 feet deep and may be used for recreational
wading. The upland areas surrounding Hilliards Creek
include walking trails as well. Because this exposure
area includes the creek and associated wetlands,
development in this type of habitat is highly regulated
in New Jersey. Therefore, future development in this
area is unlikely. As such, the following current and
future receptor populations and routes of exposure were
considered at the Site for OU4:
•

Angler (adult, adolescent [6-16 years] and child
[0-6 years]): ingestion of fish caught from
Kirkwood Lake.

In the absence of speciated chromium data, two EPCs
were used to evaluate risk for current/future recreators,
swimmers and anglers exposed to chromium in soil,
sediment, and/or fish tissue. The first conservatively
assumed that all of the total chromium identified exists
in the more toxic, hexavalent (Cr[VI]) form to represent
the “worst-case” scenario. The second adjusted the total
chromium EPC to 5% for each of these media to reflect
the hexavalent to total chromium ratio in soil developed
during the OU2 (FMP) RI. This ratio was considered
appropriate for the waterbodies since contaminants
from OU2 were likely distributed downstream via
surface water and sediment within Hilliards Creek.
Periodic stream flooding likely deposited those
contaminants onto floodplain soils as well. Chromium
detected in surface water was conservatively assumed
to be 100% Cr[VI].
Lead Exposure Evaluation Process

Recreator (adult, adolescent [6-16 years], and
child [0-6 years]): incidental ingestion, dermal
contact, and inhalation of particulates and
volatiles released from surface (0-2 feet) soils
surrounding Bridgewood Lake, the southern
portion of Kirkwood Lake and Hilliards Creek.
Exposures to sediment and surface water via
incidental ingestion and dermal contact within

It is not possible to evaluate risks from lead exposure
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using the same methodology as the other COPCs
because there are no published quantitative toxicity
values for lead. However, since the toxicokinetics (the
absorption, distribution, metabolism, and excretion of
toxins in the body) of lead are well understood, lead
risks are assessed based on blood lead level (PbB),
which can be correlated with both exposure and adverse
health effects. Consequently, lead risks were evaluated
using blood lead models, which predict PbB based on
the total lead intake from various environmental media.
Lead risks for adolescent and adult receptors were
assessed using the EPA Adult Lead Model (ALM).
The target receptor for this model includes an adult
female (of childbearing age) in order to protect a
developing fetus. Lead risks for children were
evaluated using the Integrated Exposure and Uptake
Biokinetic (IEUBK) model. Both models estimate a
central tendency (geometric mean) PbB on the basis of
average or typical exposure parameter values.
Therefore, the exposure point concentrations (EPCs) for
lead were the arithmetic mean of all the samples within
the exposure area from the appropriate depth interval.

in this exposure area. Risk and hazard increased slightly
when all of the chromium present was assumed to be in
the hexavalent form. No contaminants were associated
with risks or hazards above EPA thresholds from soils
surrounding Bridgewood Lake or Kirkwood Lake.
Table 1-1: Summary of hazard and/or
risk exceedances for surface soil by
exposure area
Hazard
Cancer
Receptor
Index
Risk
Hilliards Creek
Current/Future
Child
6
2 x 10-4
Recreator (5%
Cr[VI])
Current/Future
Child
7
1 x 10-3
Recreator
(100% Cr[VI])
*Bold indicates value above the acceptable risk
range or value.

Human Health Risk Assessment Findings by Media

Surface Water and Sediment Findings

In the risk assessment, two types of toxic health effects
were evaluated for COPCs other than lead: cancer risk
and noncancer hazard. Calculated cancer risk estimates
for each receptor were compared to EPA’s target risk
range of 1x10-6 (one-in-one million) to 1x10-4 (one-inten thousand). The calculated noncancer hazard index
(HI) estimates were compared to EPA’s target threshold
value of 1. This section provides an overview of the
human health risks resulting from exposures to
contaminants exceeding the target cancer risk and
noncancer hazard thresholds. Risks associated with lead
are discussed separately.

Exposures to surface water and sediments within Silver
Lake, Bridgewood Lake, Kirkwood Lake and Hilliards
Creek for future child, adolescent, and adult recreators
who may wade into these waterbodies were evaluated.
Exposure to these media for child, adolescent and adult
swimmers in Silver Lake, Bridgewood Lake and
Kirkwood Lake were also assessed. Table 1-2
summarizes the risk and hazards to receptor populations
in each exposure area, assessed in the HHRA, that were
found to exceed EPA’s cancer risk range and/or
noncancer threshold criteria. No contaminants were
associated with risks or hazards above EPA thresholds
to recreational receptors resulting from surface water or
sediment exposure within the exposure areas
evaluated., Arsenic contributed to slightly elevated
hazard for swimmers exposed to sediment within
Bridgewood Lake. Assuming 100% Cr[VI], there was
an increased cancer risk that is marginally above the
target risk range for both Bridgewood and Kirkwood
Lake sediment as well. In addition, elevated cancer risk
was identified for the child swimmer in Silver Lake,
although the majority of risk was the result of PAHs in
surface water. These chemicals, however, were found at
the highest concentrations in stormwater influent

Surface Soil Findings
Risks and hazards were evaluated for current and
potential future exposure to surface soil within the
Bridgewood Lake, Kirkwood Lake and Hilliards Creek
exposure areas. Table 1-1 below summarizes the risk
and hazards to receptor populations in each exposure
area, assessed in the HHRA, that were found to exceed
EPA’s cancer risk range and/or noncancer threshold
criteria. As shown, the child recreator in Hilliards
Creek was the only receptor associated with
unacceptable risk resulting from direct contact with
soils. Arsenic comprised the majority of risk and hazard
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locations and are, therefore, not considered to be siterelated. Thallium was the primary chemical accounting
for elevated hazard in Kirkwood Lake surface water.
This metal, however, was infrequently detected
throughout all site media. Concentrations detected
within soil and sediment were also similar to or below
background levels. Therefore, the presence of thallium
is likely attributable to natural background conditions.

These fish samples were comprised of two target
feeding guilds. The benthic omnivore feeding guild
included brown bullhead (Ameiurus nebulosus),
common carp (Cyprinus carpio), and channel catfish
(Ictalurus punctatus) as the target species. The sport
fish feeding guild included largemouth bass
(Micropterus salmoides), black crappie (Pomoxis
nigromaculatus), and sunfish (Lepomis sp.) as the target
species. Data from these fish species were combined
into one dataset for the HHRA. This reflects the
assumption that an angler would catch and consume a
mix of species over time. As indicated in Table 1-3, a
hazard slightly above the EPA threshold was identified
for the child angler only when assuming 5% of the total
chromium present exists in the hexavalent form. The
noncancer hazard identified was attributed to PCB
Aroclors 1254 and 1260. It is important to note,
however, that the EPCs used to calculate risk vary by
species. The highest PCB EPCs were found in the
benthic omnivore species, specifically the common
carp. Thus, risks may be higher for an angler who
preferentially consumes these types of fish. Conversely,
the EPCs for sport fish were lower than those in the
combined dataset for the two Aroclors; thus, the risks
may be lower than those estimated in this HHRA for an
angler who preferentially consumes sport fish.
Assuming 100% Cr[VI] in fish increased risk and
hazard to levels slightly above EPA thresholds for each
receptor evaluated. However, these risks are considered
to be overestimated as explained under the conclusions
section below.

Table 1-2: Summary of hazard and/or risk
exceedances for surface water and sediment by
exposure area
Hazard
Receptor
Cancer Risk
Index
Surface Water
Silver Lake
Future Child
Swimmer
1
2 x 10-4
(100% Cr[VI])
Kirkwood Lake
Future Child
Swimmer
4
4 x 10-5
(100% Cr[VI])
Sediment
Bridgewood Lake
Future Child
Swimmer
(5% Cr[VI])
Future Child
Swimmer
(100% Cr[VI])

2

9 x 10-5

3

3 x 10-4

Kirkwood Lake

Table 1-3: Summary of hazard and/or
risk exceedances for fish tissue
consumption in Kirkwood Lake
Hazard
Cancer
Receptor
Index
Risk
Kirkwood Lake (5% Cr[VI])
Current/Future
2
3 x 10-5
Child Angler
Kirkwood Lake (100% Cr[VI])
Current/Future
2
3 x 10-4
Adult Angler
Current/Future
Adolescent
2
4 x 10-4
Angler
Current/Future
3
8 x 10-4
Child Angler

Future Child
Swimmer
1
2 x 10-4
(100% Cr[VI])
*Bold indicates value above the acceptable risk
range or value.

Fish Tissue Findings
The risks and hazards associated with consuming fish
caught by adult and child anglers were evaluated for
Kirkwood Lake. During the RI, fish tissue samples
were collected from a variety of species within the lake.
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*Bold indicates value above the acceptable risk
range or value.

Conclusions
Exposure to lead was found to exceed EPA’s threshold
criteria from surface soil and surface water from
Bridgewood Lake and Kirkwood Lake, surface soil
from Hilliards Creek, and sediment from each exposure
area evaluated. Exposure to arsenic in Hilliards Creek
surface soil and Bridgewood Lake sediment was also
associated with elevated noncancer hazard. Based on
these results, arsenic and lead were identified as the
primary COCs impacting human health at OU4,
although the ingestion of PCBs in fish caught from
Kirkwood Lake slightly exceeded the noncancer
threshold as well.

Lead Results
Since there are no published quantitative toxicity values
for lead, it is not possible to evaluate cancer and noncancer risk estimates from lead using the same
methodology as the other COCs. Consistent with EPA
guidance, exposure to lead was evaluated separately
from the other contaminants using blood lead modeling.
The risk reduction goal for lead in soils at the Site is to
limit the probability of a child or developing fetus’ PbB
from exceeding 5 micrograms per deciliter (µg/dL) to
5% or less.

Chromium exposure further led to risks exceeding EPA
thresholds in Hilliards Creek floodplain soils and
sediment, Bridgewood and Kirkwood Lake sediment
and Kirkwood Lake fish when assuming all the
chromium present exists in the hexavalent state. This
assumption, however, likely overestimates risk. Since
contamination from OU2 was likely distributed
downstream via surface water and sediment within
Hilliards Creek, the Cr[VI] content in downgradient
soil, sediment and fish tissue is not likely to be higher
than that in OU2 soils. The conditions along Hilliards
Creek (e.g., high total organic carbon from decaying
vegetation) favor a more reducing environment
resulting in higher concentrations of the less toxic,
trivalent chromium as well. Therefore, Cr[VI] in soil,
sediment, surface water, and fish tissue, if present at all,
is likely to be far less than 100% of the total chromium
concentration. In addition, the PAHs and thallium
associated with elevated risk or hazard in surface water
from Silver Lake and Kirkwood Lake, respectively,
were attributed to anthropogenic or natural background
sources.

Lead was identified at levels contributing to PbB above
the risk reduction goal within each exposure area
evaluated. The media and receptors associated with
elevated lead risks are summarized in Table 2.
Table 2: Summary of lead risks by exposure area
Receptor
Silver Lake
Future Child
Swimmer
Bridgewood Lake
Current/Future
Child Recreator
Future Adult
Swimmer
Future Child
Swimmer
Kirkwood Lake
Current/Future
Child Recreator
Future Adult
Swimmer
Future Child
Swimmer
Hilliards Creek
Current/Future
Adult Recreator
Current/Future
Child Recreator

Media

Probability of
PbB > 5
μg/dL

Sediment

8%

Surface
Soil/Sediment

73%

Sediment

25%

Sediment/Surface
Water

98%

Surface
Soil/Sediment

61%

Sediment

11%

Sediment/Surface
Water

93%

Surface
Soil/Sediment
Surface
Soil/Sediment

38%
99%
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Ecological Risk Assessment
Sediment, surface water, pore water, soil, and biota
tissue samples (i.e., benthic invertebrates, fish, and soil
invertebrates) were collected as part of the BERA.
Sediment toxicity testing was also conducted at the
Site. The areas evaluated include Hilliards Creek,
Kirkwood Lake, Bridgewood Lake, and Silver Lake.
Hilliards Creek was further divided into upper (UHC)
which will be addressed as part of OU2, with middle
(MHC), and lower (LHC) portions being addressed as
part of OU4. The following receptor groups were
evaluated in the BERA: benthic invertebrates, fish,
aquatic and terrestrial plants, soil invertebrates and
wildlife (birds, mammals, amphibians, and reptiles).
Surrogate wildlife species that were selected to
represent a variety of wildlife in the BERA included
Mallard, Muskrat, Spotted Sandpiper, Lesser Scaup,
Great Blue Heron, Bald Eagle, Mink, American Robin,
Short-tailed Shrew, Northern Bobwhite, Meadow Vole,
Raccoon, Red-tailed Hawk, and Red Fox.
The BERA concluded, based on a weight-of-evidence
(WOE) analysis of multiple lines of evidence (LOEs),
that the potential for unacceptable ecological risks from
sediment in Hilliards Creek, Kirkwood Lake, and
Bridgewood Lake were primarily associated with the
COCs arsenic, chromium, cyanide, and lead. The
highest ecological risks were predicted for Hilliards
Creek and were primarily associated with elevated
concentrations of arsenic, chromium, cyanide, and lead
in the upstream portions of MHC. Small aquatic and
terrestrial invertivorous wildlife (i.e., represented by the
Spotted Sandpiper, American Robin, and Short-tailed
Shrew) were identified as the most sensitive receptors
at Hilliards Creek. Concentrations of arsenic and lead
in Kirkwood Lake and Bridgewood Lake surface
sediments were found to be uniformly elevated,
resulting in unacceptable risks to several receptors.
Risks in Silver Lake were predicted to be the lowest,
consistent with background, and driven by localized
metal concentrations in the southernmost portion of the
lake.
Finally, unacceptable risks were identified for terrestrial
invertivores (American Robin and Short-tailed Shrew)
south of Kirkwood Lake, primarily from exposure to
lead in dietary items (earthworms). However, these risk
estimates were deemed uncertain given the small
sample size and the wide range of detected lead
concentrations in earthworm tissues (reflecting a wide

WHAT IS ECOLOGICAL RISK AND
HOW IS IT CALCULATED?
A Superfund baseline ecological risk assessment is an
analysis of the potential adverse health effects to biota caused
by hazardous substance releases from a site in the absence of
any actions to control or mitigate these under current and
future land and resource uses. The process used for assessing
site-related ecological risks includes:
Problem Formulation: In this step, the contaminants of
potential ecological concern (COPECs) at the site are
identified. Assessment endpoints are defined to determine
what ecological entities are important to protect. Then, the
specific attributes of the entities that are potentially at risk and
important to protect are determined. This provides a basis for
measurement in the risk assessment. Once assessment
endpoints are chosen, a conceptual model is developed to
provide a visual representation of hypothesized relationships
between ecological entities (receptors) and the stressors to
which they may be exposed.
Exposure Assessment: In this step, a quantitative evaluation is
made of what plants and animals are exposed to and to what
degree they are exposed. This estimation of exposure point
concentrations includes various parameters to determine the
levels of exposure to a chemical contaminant by a selected
plant or animal (receptor), such as area use (how much of the
site an animal typically uses during normal activities); food
ingestion rate (how much food is consumed by an animal over
a period of time); bioaccumulation rates (the process by which
chemicals are taken up by a plant or animal either directly
from exposure to contaminated soil, sediment or water, or by
eating contaminated food); bioavailability (how easily a plant
or animal can take up a contaminant from the environment);
and life stage (e.g., juvenile, adult).
Ecological Effects Assessment: In this step, literature reviews,
field studies or toxicity tests are conducted to describe the
relationship between chemical contaminant concentrations
and their effects on ecological receptors, on a media-,
receptor- and chemical-specific basis. In order to provide
upper and lower bound estimates of risk, toxicological
benchmarks are identified to describe the level of
contamination below which adverse effects are unlikely to
occur and the level of contamination at which adverse effects
are more likely to occur.
Risk Characterization: In this step, the results of the previous
steps are used to estimate the risk posed to ecological
receptors. Individual risk estimates for a given receptor for
each chemical are calculated as a hazard quotient (HQ), which
is the ratio of contaminant concentration to a given
toxicological benchmark.
In general, an HQ above 1 indicates the potential for
unacceptable risk. The risk is described, including the overall
degree of confidence in the risk estimates, summarizing
12uncertainties, citing evidence supporting the risk estimates
and interpreting the adversity of ecological effects.

were found less frequently than and are co-located with
lead and arsenic. They will be addressed by actions
developed using the cleanup goals for lead and arsenic;
therefore, separate PRGs were not identified. The PRG
for arsenic is based on the New Jersey background level
of 19 mg/kg. The PRGs for lead is based on the lower
of the New Jersey human health direct contact
(residential) standards or ecological risk-based goals.

range of lead soil-to-earthworm bioaccumulation
factors (BAFs) in Kirkwood Lake, as compared to the
BAFs developed for Hilliards Creek).
Based on the results of the HHRA and BERA, a
remedial action is necessary to protect public health,
welfare, and the environment from actual or threatened
releases of hazardous substances.

The Waterbodies Operable Unit is comprised of lakes, a
creek and wetlands. These areas are zoned for multiple
uses that include residential, industrial and office
technical park usage; however, all areas currently
contain ecological habitat. A residential zoning
standard, which is consistent with ecological standards,
was selected so that the cleanup is consistent across the
OU.

REMEDIAL ACTION OBJECTIVES
The following remedial action objectives (RAOs) for
contaminated media address the human health and
ecological risks for the Waterbodies OU:
Soil
•

Prevent potential current and future
unacceptable risks to human and
ecological receptors resulting from exposure
(via direct contact, ingestion and uptake into
the food chain) to contaminants in soil.

•

Minimize migration of Site-related
contaminants in the soil to sediment and
surface water.

Soil ecological cleanup goals for lead are based on the
most sensitive terrestrial wildlife receptors and apply to
the top foot of soil at all properties within the
Waterbodies OU that contain ecological habitat. As a
result, the ecological cleanup goals apply to the top one
foot of soil and residential cleanup goals apply through
the remaining soil depth.
The soil PRG for lead in the top one foot of soil is the
site-specific ecological cleanup goal of 213 mg/kg. The
soil PRG for lead below one foot in depth is the human
health cleanup goal of no concentration above 400
mg/kg, with an average at or below 200 mg/kg. The
approach for lead would achieve the risk reduction goal
established for the Site, which is to limit the probability
of a child’s blood lead level exceeding 5 µg/dL to 5%
or less.

Sediment
•

Prevent potential current and future
unacceptable risks to human and ecological
receptors resulting from exposure (via direct
contact, ingestion and uptake into the food
chain) to contaminants in sediment.

•

Minimize migration of site-related
contaminants from the sediment to surface
water and downgradient areas.

The sediment PRG for lead is the ecological cleanup
goal of 213 mg/kg, which is based on the dietary update
of the spotted sandpiper. The use of this sediment value
will result in the protection of avian species, which are
the most sensitive receptor group.

It is expected that removal of sediment, combined with
soil removal, and/or capping will result in a decrease of
surface water contaminants to levels below NJSWQS.
If monitoring indicates that surface water
contamination levels have not decreased to below the
NJSWQS, EPA may require an action in the future.

The PRGs will be employed using several methods.
This are discussed in the Summary of Alternatives by
media type.
In summary, the PRGs for the Waterbodies are as
follows:

To achieve RAOs, EPA has selected soil and sediment
preliminary remedial goals (PRGs) for the major COCs,
arsenic and lead. Chromium and other contaminants

Soil:
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Arsenic:
• Residential cleanup goal:
• Ecological cleanup goal:

19 mg/kg
19 mg/kg

Lead:
• Residential cleanup goal:
• Ecological cleanup goal:

400/200 mg/kg
213 mg/kg

contamination in place above levels that allow for
unlimited use and unrestricted exposure.
For all soil and sediment alternatives, the Present Worth
Cost includes the periodic present worth cost of fiveyear reviews.
Soil Alternatives:
Alternative 1 - No Action

Sediment:
Arsenic:
Lead:

Capital Cost:
Annual O&M Cost:
Present Worth Cost:
Timeframe:

19 mg/kg
213 mg/kg

The NCP requires that a “No Action” alternative be
evaluated to establish a baseline for comparison with
other remedial alternatives. Under this alternative, no
action would be taken to remediate the contaminated
soil within the Waterbodies OU.

SUMMARY OF REMEDIAL ALTERNATIVES
CERCLA requires that each selected remedy be
protective of human health and the environment, be
cost effective, comply with other statutory laws, and
utilize permanent solutions and alternative treatment
technologies and resource recovery alternatives to the
maximum extent practical. In addition, the statute
includes a preference for the use of treatment as a
principal element for the reduction of toxicity, mobility,
or volume of the hazardous substances.

Alternative 2 – Targeted Soil Removal, Capping and
Institutional Controls
Capital Cost:
Annual O&M Cost:
Present Worth Cost:
Construction Time Frame:

Potential technologies applicable to soil or sediment
remediation were identified and screened by
effectiveness, implementability, and cost criteria, with
emphasis on effectiveness. Those technologies that
passed the initial screening were then assembled into
remedial alternatives.

$28,757,660
$354,200
$30,920,667
10 months

This alternative would remove the highest
concentrations of arsenic and lead (and other
contaminants) in soils while preserving, to the extent
possible, valuable wetlands and forested areas. Under
this alternative, the average surface concentrations (0 2 feet) of arsenic and lead remaining in soil will meet
the PRGs in areas with valuable wetlands.

For the soil and sediment alternatives, the proposed
depths of excavation are based on the soil boring data
taken during the RI. These depths were used to estimate
the quantity of soil to be remediated and the associated
costs. The actual depths and quantity of soil to be
remediated will be finalized during the remedial design
phase and implementation of the selected remedy. Full
descriptions of each proposed alternative can be found
in the 2020 Feasibility Study Report which is in the
Administrative Record file.
The time frames below are for construction and do not
include the time to negotiate with the responsible party,
design a remedy or the time to procure necessary
contracts. Five-year reviews will be conducted as a
component of the alternatives that would leave

$0
$0
$0
0 years

Based on the preliminary application of the averaging
methodology, approximately 42,000 cubic yards (cy) of
soil would be excavated from the floodplain soils
within Hilliards Creek for removal and to accommodate
a cap where needed. The floodplain consists of
sensitive wetlands and forested land. The 42,000 cy
consists of approximately 16 acres, up to two feet in
depth, of wetlands and forested areas would be
excavated and restored. This alternative would, to the
extent practicable, preserve the forest in the high and
medium quality wetland areas and provide a higher
probability of restoring the current functions and values
of these areas. To the extent possible during excavation,
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Common Element for Sediment Alternatives:

the existing high and medium-quality wetlands would
be preserved, and low-quality wetlands would be
targeted for removal. All areas would be restored with
native species. The excavated soil would be transported
to an appropriate disposal facility.

Surface water monitoring is included as part of each
sediment remedial alternative except for No Action.
Monitoring would be conducted on a quarterly basis to
assess any changes in contaminant conditions over
time. It is expected that removal of sediment, combined
with soil removal, and/or capping will result in a
decrease of surface water contaminants to levels below
NJSWQS. If monitoring indicates that surface water
contamination levels have not decreased to below the
NJSWQS, EPA may require an action in the future.

As part of this alternative, areas that have met the PRGs
through averaging would not require capping or deed
notices. Capping with vegetative cover would be
required for soils below two feet where contaminants
remain at concentrations exceeding the RDCSRS.
Institutional controls (deed notice) would be required
for areas where the RDCSRS have not been attained.
Five-year reviews would be conducted since
contamination would remain above levels that allow for
unlimited use and unrestricted exposure. Reviews
would include monitoring for the success of the
ecological restoration.

Sediment Alternatives:
Alternative 1 – No Action
Capital Cost:
Annual O&M Cost:
Present Worth Cost:
Timeframe:

Alternative 3 – Excavation to Preliminary
Remediation Goals
Capital Cost:
Annual O&M Cost:
Present Worth Cost:
Construction Time Frame:

$59,445,435
$478,720
$62,261,469
3 years

This alternative would remove all soil exceeding the
applicable PRGs in ecological habitat areas with no
preservation of wetlands or forested areas. Under this
alternative, it would not be possible to preserve the
forested areas because of the nature and extent of soil
contamination. Clear cutting of all vegetation at
distances ranging from approximately 50 to more than
200 feet from the stream bank would be required to
excavate the soil. The excavation would extend to
depths of 5 feet or more in some locations, with the
greatest depths immediately adjacent to the stream
channel.
Approximately 114,000 cubic yards of soil would be
excavated. Approximately 23 acres of wetlands and
forested areas would be completely cleared and
impacted. The excavated soil would be transported to
an appropriate disposal facility. The excavation area
would be backfilled and revegetated with native
species. No five-year reviews would be required.
Reviews would be needed to monitor for the success of
the ecological restoration.
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$0
$0
$0
0 years

The NCP requires that a “No Action” alternative be
evaluated to establish a baseline for comparison with
other remedial alternatives. Under this alternative, no
action would be taken to remediate the contaminated
sediment within the Waterbodies OU.

THE NINE SUPERFUND EVALUATION
CRITERIA

Alternative 2 – Partial Dredging, Capping and
Natural Recovery

1. Overall Protectiveness of Human Health and the
Environment evaluates whether and how an alternative
eliminates, reduces, or controls threats to public health and
the environment through institutional controls, engineering
controls, or treatment.

Capital Cost:
Annual O&M Cost:
Present Worth Cost:
Construction Timeframe:

2. Compliance with Applicable or Relevant and
Appropriate Requirements (ARARs) evaluates whether the
alternative meets federal and state environmental statutes,
regulations, and other requirements that pertain to the site, or
whether a waiver is justified.

$39,393,693
$462,060
$40,261,013
2 years

3. Long-term Effectiveness and Permanence considers
the ability of an alternative to maintain protection of human
health and the environment over time.

Under this Alternative, one foot of sediment would be
dredged, or removed, in areas of Hilliards Creek, Silver
Lake, Bridgewood Lake and Kirkwood Lake within
OU4 that contain site-related contaminants at
concentrations exceeding the sediment PRGs. In areas
where contamination remains above PRGs below one
foot, a cap would be installed. The cap would be
constructed of a layer of sand and stone. Natural
sedimentation would then fill in above the cap and
allow for restoration of habitat for the benthic
community. Approximately 60,000 cubic yards of
sediment would be removed under this alternative.
Capping would require approximately 29,000 cubic
yards of sand and 14,500 cubic yards of stone to be
placed in Hilliards Creek, Bridgewood Lake, and
Kirkwood Lake.

4. Reduction of Toxicity, Mobility, or Volume (TMV) of
Contaminants through Treatment evaluates an
alternative's use of treatment to reduce the harmful effects of
principal contaminants, their ability to move in the
environment, and the amount of contamination present.
5. Short-term Effectiveness considers the length of time
needed to implement an alternative and the risks the
alternative poses to workers, the community, and the
environment during implementation.
6. Implementability considers the technical and
administrative feasibility of implementing the alternative,
including factors such as the relative availability of goods and
services.
7. Cost includes estimated capital and annual operations
and maintenance costs, as well as present worth cost.
Present worth cost is the total cost of an alternative over time
in terms of today's dollar value. Cost estimates are expected
to be accurate within a range of +50 to -30 percent.

Sampling would take place to confirm that restoration
was successful. Five-year reviews would be conducted
since contamination would remain above levels that
allow for unlimited use and unrestricted exposure.

8. State/Support Agency Acceptance considers whether
the State agrees with the EPA's analyses and
recommendations, as described in the RI/FS and Proposed
Plan.

Alternative 3 –Full Dredging
Capital Cost:
Annual O&M Cost:
Present Worth Cost:
Construction Timeframe:

$57,760,606
$150,600
$59,105,902
2.5 years

9. Community Acceptance considers whether the local
community agrees with EPA's analyses and preferred
alternative. Comments received on the Proposed Plan are
an important indicator of community acceptance.

This alternative consists of the dredging, or removal, of
all sediment with site-related contaminants exceeding
PRGs. No capping of sediments is expected since all
sediment exceeding the cleanup goals would be
removed and transported to an approved off-site
disposal facility. Capping would be considered if
residual contamination extends to unexpected depths.
Lake areas will not be backfilled, but one foot of sand

will be placed within Hilliards Creek for stream flow
stabilization during natural sedimentation and the area
restored. Streams areas would need to be diverted
during dredging activities. All sediment would be
dewatered and processed prior to transport off-site.
It is estimated that 128,000 cubic yards of sediment
would be removed under this alternative, resulting in
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removal of 100% of contaminated sediments.
Approximately three feet of sediment would be
removed from Hilliards Creek, and between two and
five feet of sediment from Silver Lake, Bridgewood
Lake and Kirkwood Lake.

contamination up to 96% depending on habitat area and
specific contaminant. The use of averaging will meet
the PRG and be protective of public health and the
environment while preserving sensitive habitat and
open space. The highest concentrations of
contamination in surface soils would be removed and
those areas would be revegetated and stabilized. The
average concentration of lead and arsenic in soil
throughout the remediation area would meet soil PRGs.
Engineering controls would be applied in the form a
cap that is comprised of vegetative covering and
institutional controls in the form of deed notices would
be required for areas that have lead and arsenic
contamination remaining above the RDCSRS. The cap
would consist of a demarcation layer, 1 foot of common
fill, 1 foot of topsoil, and a fabric erosion control
blanket. This would prevent the transport of
contamination to surface water by contamination left
below the surface.

After remediation of sediment, the effectiveness of the
removal will be verified by chemical monitoring of the
post-removal sediment bed. Stream banks, riparian
zone and wetlands would also be monitored for a period
of five years to assure successful restoration of these
areas. In addition, a minimum of five years of surface
water monitoring would be conducted to ensure that the
concentration surface water contaminants are below
NJSWQS levels. Five Year Reviews would also be
employed to assess the effectiveness of the remedy.
EVALUATION OF ALTERNATIVES
The NCP lists nine criteria that EPA uses to evaluate
the remedial alternatives individually and against each
other to select a remedy. This section of the Proposed
Plan profiles the relative performance of each
alternative against the nine criteria, noting how it
compares to the other options under consideration.
Seven of the nine evaluation criteria are discussed
below. The final two criteria, “State Acceptance” and
“Community Acceptance” are discussed at the end of
the document. A detailed analysis of each of the
alternatives is in the FS Report.

Alternative 3 would also be protective of human health
and ecological receptors by removing all surface soil to
meet PRGs based on ecological criteria in ecological
habitat areas. In addition, all subsurface contamination,
below two feet, exceeding RDCSRS would be
removed.
2. Compliance with Applicable or Relevant and
Appropriate Requirements (ARARs)
Actions taken at any Superfund site must meet all
applicable or relevant and appropriate requirements
under federal and state laws or provide grounds for
invoking a waiver of those requirements.

Evaluation of Soil Alternatives
1. Overall Protection of Human Health and the
Environment

Alternative 1, No Action, would not meet ARARs.

Overall protection evaluates whether and how an
alternative eliminates, reduces, or controls threats to
public health and the environment through institutional
controls, engineering controls, or treatment.

Alternatives 2 and 3 would be in compliance with
chemical-specific ARARs by either removing
contaminated surface and subsurface soil with lead and
arsenic at concentrations exceeding the New Jersey
RDCSRS (Alternative 3), or through a combination of
excavation and capping and application of institutional
controls (Alternative 2). Ecological risk-based remedial
goals (PRGs) will also be used to determine the extent
of excavation and capping.
Alternative 2 would also be consistent with To Be
Considered (TBC) criterion in the NJDEP Ecological
Evaluation Technical Guidance (2015). This guidance
states that where remediation may do more harm than
good, a risk management decision can be made. This

Alternative 1, No Action, would not be protective of
human health or the environment since it does not
include measures to prevent exposure to contaminated
soil.
Alternative 2 would be protective of human health and
ecological receptors by removing surface soil to meet
PRGs. The areas to be excavated will be calculated by
using averages for each wetland habitat (forested,
emergent, and phragmites) created for lead, arsenic and
chromium. The use of averaging is predicted to reduce
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5. Short-Term Effectiveness

alternative is designed to minimize damage to
ecological habitat and provide the greatest potential for
complete restoration of the functions and values of
these habitats by achieving the ecological risk-based
remedial goals using averaging.

Short-term effectiveness considers the effects the
implementation of an alternative will have on the
community, workers and the environment and the
amount of time until an alternative effectively protects
human health and the environment.

Action-specific ARARs would be met by Alternatives 2
and 3 during the construction phase by proper design
and implementation of the action including disposal of
excavated soil at the appropriate disposal facility. These
alternatives would also meet location-specific ARARs,
such as NJDEP Wetlands Protection Act Rules.

Alternative 1 does not present any short-term risks to
site workers, the community, or the environment
because it does not include active remediation work.
Alternatives 2 and 3 each have significant short-term
impacts upon the community and the environment.
Both would have negative short-term impacts to the
ecological habitat that currently exists. Overall, the
short-term impacts of Alternative 2, although
significant, are less than those of Alternative 3, as less
habitat will be disturbed.

3. Long-Term Effectiveness and Permanence
Long-term effectiveness considers the ability of an
alternative to maintain protection of human health and
the environment over the long term.
Alternative 1 would not provide long-term
effectiveness or permanent protection to ecological or
human receptors because the soil contaminants would
remain uncontrolled.

Risks to site workers, the community and the
environment include potential short-term exposure to
contaminants during excavation of soil. Potential
exposures and environmental impacts associated with
dust and runoff would be minimized with proper
installation and implementation of dust and erosion
control measures and monitoring. Worker safety issues
would be significant for both Alternative 2 and
Alternative 3, but Alternative 3 would require more
time at the site therefore expose workers to risks for a
longer period of time (three years) compared to
Alternative 2 (10 months).

Alternative 2 provides long-term effectiveness and
permanence by controlling direct contact exposure to
human health and ecological receptors to site-related
contamination in soil. This alternative removes the
highest concentrations of lead and arsenic
contamination based on an averaging methodology, and
caps the remaining contamination at depth, thereby
preventing humans and wildlife from coming into direct
contact with the contamination. Also, by preserving
valuable wetland habitat and maximizing the potential
for successful restoration, Alternative 2 helps ensure
the long-term viability of the wetlands.

Alternatives in which the largest quantity of soil is
removed would have the greatest area of impact, would
require the longest period of time to complete, and
would have the highest potential for short–term adverse
effects. Alternative 2 would take 10 months to
complete. Alternative 3 would take 3 years to complete
and includes almost three times the amount of soil
removal compared to Alternative 2. This amount of soil
will also generate 16,000 truck trips for Alternative 3
compared to 5,900 truck trips for Alternative 2. Shortterm impacts would be greater for Alternative 3 because
of this longer timeframe and greater quantities of soil.

Alternative 3 would provide a greater degree of longterm effectiveness and permanence than Alternative 2
when considering exposure to lead and arsenic in soil
because Alternative 3 removes all of the contamination.
4. Reduction of Toxicity, Mobility, or Volume
through Treatment
None of the soil alternatives include treatment, so there
would be no reduction of toxicity, mobility or volume
through treatment under any alternative; however,
treatment of contaminated soil may be required prior to
disposal.

6. Implementability
Alternative 1 does not entail any construction so it can
be easily implemented.
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Alternatives 2 and 3 have common implementability
issues related to the removal of large amounts of soil,
water management, installation of the caps (for
Alternative 2), and restoration. These issues also
include conducting large-scale construction activities in
wetland areas and the need for specialized equipment,
establishing routes to the soil removal areas, dewatering
of the contaminated soil, the management of invasive
species and protection of native species during
restoration.

environment over time.
Alternative 3 would provide human health and
ecological receptor protection by removing all sediment
containing contaminants at concentrations greater than
the PRGs. Preventing exposure to sediment at
concentrations greater than PRGs would protect
ecological receptors and prevent risks associated with
fish ingestion.
2. Compliance with Applicable or Relevant and
Appropriate Requirements (ARARs)

The increased volume of soil removal, and the need for
large scale wetland restoration, associated with
Alternative 3 increases the implementation difficulties
compared to Alternative 2. Alternative 2 would also
have implementability issues with targeted removal of
soil, but they would be to a lesser extent than
Alternative 3 due to reduced amounts of soil removal.
Alternative 3 would remove more high value, sensitive
wetland habitats creating implementability issues for
restoration. These implementability issues are caused
by the larger size and complexity of working in wetland
and riparian areas. A substantial amount of water
management will be required, and access to and from
the removal areas will be limited.

Alternative 1 would not meet ARARs.
Alternatives 2 and 3 would comply with action and
location-specific ARARs, including those that apply to
remediation and filling in floodplains, work in wetland
areas (NJDEP Wetlands Protection Act Rules), waste
management (Resource Conservation Recovery Act
Land Disposal Restrictions), and storm water
management.
3. Long-Term Effectiveness and Permanence
Alternative 1 does not remove existing contamination
and exposures and risks would remain. This alternative
does not offer any long-term effectiveness or
permanence.

7. Cost
The total estimated present worth costs increase with
the amount of material removed. The estimated costs,
calculated using a 7% discount rate, are: $0 for
Alternative 1; $30,920,667 for Alternative 2; and
$62,261,469 for Alternative 3.

Alternative 2 would provide long-term effectiveness
and permanence by removing the most contaminated
surface sediments in the OU and using capping to
prevent exposure to the underlying contaminants.
Capped areas would need to be properly maintained to
assure long-term protectiveness.

Evaluation of Sediment Alternatives
1. Overall Protection of Human Health and the
Environment

Alternative 3 would provide the highest degree of longterm permanence and effectiveness because all lead and
arsenic at concentrations exceeding risk-based PRGs,
would be removed.

Alternative 1 is not protective of human health or the
environment because no action would be taken to
address sediment contamination.

4. Reduction of Toxicity, Mobility, or Volume
through Treatment

Alternative 2 would provide protection of human health
and the environment by removing the sediment
containing the highest concentrations of lead and
arsenic and capping of the areas of remaining sediment
that contains arsenic and lead at concentrations greater
than the PRGs to prevent human and ecological
exposure. Maintenance of the cap would be required to
assure continued protection of human health and the

Since removal and containment are the technologies
that would be used for the remediation of sediment,
none of the alternatives provide reduction of toxicity,
mobility, or volume through treatment; however,
treatment of contaminated sediment may be required
prior to disposal.
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difficulties for Alternative 3 would be somewhat
greater than those for Alternative 2. The primary
differences between the two alternatives are the
volumes of sediment that would be removed (128,000
cubic yards for Alternative 3 compared to 60,000 cubic
yards for Alternative 2) and the placement of the cap in
Alternative 2. Dredging and dredge material processing
(Alternative 3) is expected to be slightly more difficult
than cap placement (Alternative 2). Because the
dredging activities in Hilliards Creek would be
conducted for a longer period under Alternative 3 than
Alternative 2, the water diversion structures would need
to be maintained for longer.

5. Short-Term Effectiveness
Alternative 1 does not present any short-term risks to
the community, site workers or the environment
because this alternative does not include any active
remediation work.
Alternatives 2 and 3 involve dredging and thus have
potential for short-term adverse effects that include
ecological damage to and loss of habitat, and
construction within the community that adds noise,
odor and limits access to public areas. Potential risks
posed to site workers, the community and the
environment during implementation of Alternatives 2
and 3 could be due to wind-blown or surface water
transport of contaminated sediments. Any potential
impacts associated with dust and runoff would be
minimized through proper installation and
implementation of dust and erosion control measures.
Contaminated sediments may become suspended in the
water column during dredging activities. Sediment
control mechanisms such as sediment curtains will be
used to control sediment migration. The areas would be
monitored throughout the construction. Adverse shortterm impacts to the community include increased truck
traffic, potential odors, and increased noise. The extent
of the short-term impacts associated with Alternatives 2
and 3 would be similar since the remediation footprint
for both alternatives is similar.

7. Cost
The total estimated present worth costs, calculated
using a 7% discount rate, are: $0 for Alternative 1;
$43,968,919 for Alternative 2; and $58,207,732 for
Alternative 3.
PREFERRED ALTERNATIVE
The preferred soil alternative for cleanup of the
Waterbodies is Alternative 2, Targeted Soil Removal,
Capping and Institutional Controls. For the sediment,
the preferred alternative is Alternative 3, Full Dredging.
As discussed above, the surface water will be
monitored to determine the effectiveness of the
implemented soil and sediment remedies. Together,
these two elements comprise EPA’s Preferred
Alternative.

Alternative 2 would take two years to complete, as
compared to 2.5 years for Alternative 3, so Alternative
3 would have a slightly higher potential for short–term
adverse effects than Alternative 2.

Soil:
The Preferred Soil Alternative 2 (Figure 4) involves
excavation, capping, and off-site disposal of soil. The
major components of the Preferred Soil Alternative
include:

6. Implementability
Alternative 1 would not include any activity, so no
implementation is required.

•

Alternatives 2 and 3 require sediment removal and face
similar implementability challenges. Such challenges
include access through private property to the
remediation areas, the need for barge or boat mounted
dredging equipment, controlling sediment resuspension,
transportation of dredged materials, controlling the flow
of surface water and the influx of groundwater, and
streambed stabilization and wetland restoration.

•
•
•
•

It is expected that the degree of implementability

Excavation to depths up to two feet,
transportation and disposal of approximately
41,200 cubic yards of contaminated soil;
Installation of a cap in remediated areas;
Restoration and revegetation of the Hilliards
Creek flood plain and a small area on the south
shore of Kirkwood lake; and
Institutional controls, such as a deed notice, to
prevent exposure to residual soil that exceed
levels that allow for unrestricted use.
Monitoring of restoration activities.

This alternative would remove the soil containing the
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highest concentrations of arsenic and lead (and other
constituents co-located with the areas targeted for
excavation) from the Hilliards Creek flood plain. To the
extent possible during excavation, the existing highand medium-quality wetlands would be preserved, and
low-quality wetlands would be targeted for removal.
All areas would be restored with native species. Under
this alternative, surface soil containing the highest
concentrations of arsenic or lead at concentrations
greater than the PRGs and subsurface soil containing
the highest concentrations of arsenic and lead at
concentrations greater than the PRGs would be
removed to a depth of up to 2 feet. The areas to be
excavated and the depth of excavation will be
calculated by using averaging in the remedial design
phase. After excavation the average concentration of
lead and arsenic in soil throughout would meet soil
PRGs. This will reduce exposure to levels that are
protective of human health and the environment and
will also prevent the transport of soil contamination to
surface water.

surficial floodplain soils adjoining Hilliards Creek.
Though the remedy would be protective, it would not
achieve levels that would allow for unrestricted use at
depth, and therefore, institutional controls, such as deed
notices would be required. Five-year reviews would be
conducted since contamination would remain above
levels that allow for unlimited use and unrestricted
exposure.
Sediment:
The Preferred Sediment Alternative 3 (Figure 5 – lakes,
and Figure 6 – creeks) includes full excavation of
sediment with contaminant levels greater than the PRGs
from Silver Lake, Bridgewood Lake, Kirkwood Lake
and Hilliards Creek. The major components of the
Preferred Sediment Alternative include:
•
•
•

As part of the alternative, a cap consisting of a
vegetative soil cover would be installed in those areas
within the floodplain soils of Hilliards Creek where
lead and arsenic remain in soil at concentrations greater
than RDCSRS at depth, and an institutional control in
the form of a deed notice would be required to ensure
that future use of the Site recognizes and maintains the
cap. This alternative would, to the extent practicable,
preserve the forest canopy in the high- and mediumquality wetland areas, while removing the most highly
contaminated soils.

•
•

•

Construction of a stream diversion system to
allow access to sediments;
Land and barge-based dredging of the lakes;
Dredging, transportation and disposal of
approximately128,000 cubic yards of
contaminated sediment;
Dewatering and processing of excavated
sediment; and
Stream bank remediation followed by
revegetation and restoration that includes
engineering controls to stabilize stream banks
as needed.
Monitoring of restoration activities.

Approximately three feet of sediment would be
removed from Hilliards Creek, and between two and
five feet of sediment from Silver Lake, Bridgewood
Lake and Kirkwood Lake. After verification of
remedial success via chemical monitoring, the stream
banks, riparian zone and wetlands would be monitored
for a period of five years to assure successful
restoration of these areas.

Preferred Soil Alternative 2 will provide an equivalent
degree of protection to Soil Alternative 3, but has fewer
implementability issues, and greater short-term
effectiveness.
The Soil Alternative 2 is preferred over other
alternatives because it is expected to achieve substantial
and long-term risk reduction through off-site disposal,
and is expected to preserve valuable wetlands, forests
and open space while being protective for human health
and the environment. The Preferred Soil Alternative
reduces the risk within a reasonable time frame, at a
lower cost compared to other alternatives and is
protective in the long-term.

The Preferred Sediment Alternative was selected over
other alternatives because it is expected to achieve
substantial and long-term risk reduction with greater
certainty and less long-term monitoring and
maintenance than Alternative 2, through off-site
disposal of sediment by reducing contaminant levels in
Hilliards Creek, Silver Lake, Bridgewood Lake and
Kirkwood Lake. The Preferred Sediment Alternative 3
reduces risk within a reasonable timeframe, at a cost
comparable to the other alternatives and provides for
long-term effectiveness of the remedy.

The Preferred Soil Alternative would achieve cleanup
goals that are protective for residential use in the
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comprehensive understanding of the Site and the RI
activities that have been conducted at them.

Surface water monitoring would be conducted on a
regular basis to assess any changes in contaminant
conditions over time. It is expected that removal of
contaminated sediment, combined with soil removal,
and capping will result in a decrease of surface water
contaminants to levels below NJSWQS. If monitoring
indicates that contamination levels have not decreased
to below the NJSWQS, EPA may require an action in
the future.

The dates for the public comment period; the date, the
location and time of the public meeting; and the
locations of the Administrative Record file are provided
on the front page of this Proposed Plan.
For further information on EPA’s Preferred Alternative
for the Sherwin-Williams/Hilliards Creek – Waterbodies
OU contact:

The Preferred Alternatives are believed to provide the
best balance of tradeoffs among the alternatives based
on the information available to EPA at this time. EPA
believes the Preferred Alternatives would be protective
of human health and the environment, would comply
with ARARs, would be cost-effective and would utilize
permanent solutions, to the extent practicable. Final
selected alternatives may change in response to public
comment or new information. The total present worth
cost for both the soil and sediment Preferred
Alternatives is $90,974,604. Consistent with EPA
Region 2’s Clean and Green policy, EPA will evaluate
the use of sustainable technologies and practices with
respect to implementation of a selected remedy.

Julie Nace, Remedial Project Manager
Nace.Julie@epa.gov
(212) 637-4126
Pat Seppi, Community Relations
Seppi.Pat@epa.gov
(212) 637-3679
U.S. EPA
290 Broadway 19th Floor
New York, New York 10007-1866
On the Web at:
https://www.epa.gov/superfund/sherwin-williams

State Acceptance
The state of New Jersey concurs with the Preferred
Alternatives for soil and sediment. However, the state
defers concurrence with the capping and institutional
control component of the preferred soil alternative until
property owners provide their consent to the placement
of a cap and a deed notice.

Community Acceptance
Community acceptance of the Preferred Alternatives
will be evaluated after the public comment period ends
and will be described in the Record of Decision. Based
on public comment, the Preferred Alternatives could be
modified from the version presented in this proposed
plan. The Record of Decision is the document that
formalizes the selection of the remedy for a site.
Community Participation
EPA provided information regarding the cleanup of the
Waterbodies OU through meetings, the Administrative
Record file for the Waterbodies OU and
announcements published in the local newspaper and
online. EPA encourages the public to gain a more

22

N

W
T E
~

1,

s

a.
rn

::;

5' ~

1

PA

NJ

ml

V5,

i

Site

&l
-~
~I

'8

-e

;,~ ,

LEGEND,

C lsridgewood LakeC IKirkwood Lake

~·

s;a~:~al
~

O

I.,;,:

C IHilliards Creek

C lsilver Lake

WATERBODIES
SITE LOCATION MAP

Geographic TOPO ! U.S. Geologic Survey (USGS) . 7.5 Minute
Series (Topographic) Quadrangles : Clementon , NJ , 1981 .

~[""°;J~Ec;,,~~~ ;;;;;;~;;;;;;~W
;;;at=e,~bo~d=ie=s========41~====:::';;~~;:::;~~:;====7i~~======== ~~~==~===
Feasibility Study
.
7 11

~ ICLJENT NAME,

The Sherwin-Wi lliams Company

II

~~
23

FIGURE#,

ll oATE,

October2019

..

7

24
INSET LEGEND

WATERBODIES PROJECT BOUNDARY

-

D

OPEN WATER
DIRECTION OF WATER A.OW

ASSESSMENT AREAS

D

HILLIARD CREEK EMERGENT WETlANDS (2.01 ACRES)
HILLIARD CREEK FORESTED WETlANDS (13.94 ACRES)

D

*

HILLIARD CREEK PHRAGM!TES WETlANDS (6.78 ACRES)
APPROXIMATE ASSESSMENT AREA CENTER

D
c:::::.
D

c::::
•

SERVICE AREA WATERSHED (5.05 SQ MI)
EMERGENT WETLAND WATERSHED ( 1.83 SQ Ml)
FORESTED WETLAND WATERSHED (4.24 SQ MI)

PHRAGMITES WETLAND WATERSHED (4.2 SQ MI)
SERVICE AREA EXTENT

NOT"ES:

I. 5ASEO ON wrn.AND EVALUATION TECHNIQUE VOLUM E II (WfTll) METHOOOLOGY, SERVICE AREA IS
OfflNEO AS THE POINT TO WHICH SERVICES ARE OEUVERED AND IS DETERMINED TO BE S MILES
OOWNSTREAH OF THE ASSESSMENT AREA'S OIJTUTOR UNTIL A DAM IS REACHED. FOR THE PURPOSES OF
THIS ANALYSIS, TH E IMPOUNDHENT AT THE DOWNSTREAM POl{TIQN Of KIRKWOOD LAKE IS TH E EXTENT

400

800

OF TH E SERVICE AREA fOR Alt AAS AND THE HOST DOWNSTREAM EXTENT Of TH E SERVICE AREA
WATERSHED.

2. WATERSHEDS WERE CALCULATED USING UNITED STAT£S Gf;OlOGICAl SURVEY, STREAMSTATS
PROGRAM. COLORfO PORTIONS OF WETlAND JU PRESENT THE DOWNSTREAM EXHNTS OF THE
ASst:SSMENT AREAS ANO SERVICE AREAS EXTENT.
3. OPEN WATER SHOWN FOR. HIUIARDS CREEK FORESTED WETLANDS (1.51 ACRES), H!WAROS CREEK
PHRAQolTTES WETLANDS (0.4 ACRES), ANO HILUAROS CREEK EMERGENT WETI.ANDS (0.23 ACRES) WERE
~~Lr~~~~~- AERIAL SURVEY, INC . OPEN WATER AREA.S SHOWN WERE JNCLUOED WJTli!N TME

4. WITlAND EXTENTS WERE BASED ON A COMBINATION OF DELINEATIONS COMPLETED BY THE ELJol
GROUP, INC AND WESTON SOUJT!DNS WHERE POSSIBLE AND NATIONAL WETLAND INVENTORY MAPS
WHERE NECESSARY. WETlANDAA WERE CLIPPED TO THE WATERBODIES PROJECT BOUNDARY.
5. H!LLJARDS CREEK IS REFERRED TD ON MAPS DFTHE AREA TYPICALLY AS"Mlll..AAD CREEK' . TT IS ALSO
REFERRED TD AS "HILLIARD CREEK". HOWEVER, THE SHERWIN•WILUAMS SITE HAO HISTORICALLY BEEN
REFERRED TO AS "MILLIARDS CREEK", SO THAT IS HOW TT IS REFERENCED IN THIS DOCVMENT.
SOURCE;
I.SOURCES; ESRI, HERE, DELORME, INTERMAP, INCREMENT P CORP., GEBCO, USGS, FAO, NPS, NRCAN,
GEOBASE, IGN, ICADASTER NL, ORDNANCE SURVEY, ESRl .iAPAN,METl,ESRICHINA(HONGKONG),
SWISSTOPO, MAPMYINDIA, <fl OPENSTREETMAP CONTRl6U1'0ft5, AND THE GIS USER Co+IMUNITT
SOURCE: ESRI, OIGTTALGL08E, GEOEVE, EAATHSTAR GEOGRAPlilCS, CNES/AIRBUS OS, USDA, USGS,
AfROGRlO, IGN, ANO THE GIS USER COMMUNITT
2.
UNITED
STATES
GEOLOGICAL
SURVEY.
2018. THE STREAMSTATS PROGRAM.
tfTTP://STREAMSTATS.USGS.GOV
3. UNITED STATES FISH ANO WILDLIFE SERVICE. 2018. NATIONAL WETLANDS INVENTORY WE!ISITE. U.S.
DEPARTMENT OF THE
INTERIOR,
FISH
ANO WILOLlff SERVICE. WASHlttGTON, O.C.
tfTTP://WWW.FWS.GOViWETI.ANDS/

SCALE: ! "= 400'
TITLE:

FIGURE 2
WATERBODIES OU FUNCTIONS AND VALUES SITE MAP

LOCATION :
SHERWI N W ILLIAMS
WATERBODIES OPERABLE UNIT
GIBBSBORO. NEW JERSEY
DATE:
03/19/2 01 9
FI LENAME:
204027 _W13_Functions_Values.mxd

~
THE

\

Elm GROUP

345WALLSTIIJ:ET,PIIINC£TDN,NEWJJ:IISEY08S40
4936 YOIIK IIOAD, SUITE 1000, IJOUCO:,l(o. PJ:N:,ISYLVA.'HA 18'128
2591 BAGLYOSCIRCLE, SUITE C ♦ S. BETIILEHE!ol, PEN NM VANIA 19020
www.e11ploreELM.com

25

------__
Legend

,_

□ ,

___ _

~----i
Weston Solutions, Inc.
:zmc.n,puoerw.c-.-•-ousr.:1111311

rn

•H~•
~•Haoo
p ,,.,- -......
(7321

(732)

October 2019

R. e,own

----~--

'

--•

i•-m•

_ _ _ _ _ _ ..__

200760220920008

A. Fischer

The Sherwin-Williams Company

COMPREHENSIVE SITE MAP

J Heaton

00.11:CIIWtO

•

4/16/2019

Waterbodies
Feasibility Study

,C,.[1 = 300
N

O

oo-i:

10/3/2019

26
Legend
-

Two-Foot Depth Removal Area and Backfill
with a Marker Layer, then One-Foot
Common Fill Overla id by One-Foot Topsoil

[

Phragmites Wetland

- - Fence Boundary

April2020

The Sher'Nin-Williams Company

.,..•• cn..,c~· Hc at0n
5115/2019

HILLIARDS CREEK
SOIL ALTER NATIVE 2
TWO-FOOT REMOVAL AND CAP

Waterbodies
Feasibility Study
, ...... 1 " • 200 '

'c,.r,

4/9/2020

27
Legend

Na:n:

1. Th•*"'"f'lld<nf:H"llriftt"Offi1'0M<:lim.,,l ~•onglh,1.i,, m~ • - g .......

§
~

~

~~~::~t(;i~~~l~~~t~nt Removal,

~ooo.,nlng-rdoll-.._,....,.gf.,,loko,

The Sherwin-Williams Company

2. Th,_,,.Mdim_,,1,-,,ldioplh••r•ouffi<inl<><coot•pn•li"IIP'"'"'....,.oi-r>,<klilion
lolocation• ..t. . . 11-..,..,...,.i m_.,..i.,dd-t<, lht<e . . .iw~whe,,rlheremOYIII
-belttslll,nlhe11•ed-er-

~~~:~::c::~:~:m;~ir~:al,
Lakes)

~=:a~.

0~:v::~~~lls;::~e:d lake)

J.Heaton

""""

SILVER , BRIDGEWOOD, AND
KIR KWOOD LAKES
ALTERNATIVE 3 - REMOVAL OF
SEDIMENT TO MEET PRGS

waterbodies
Feasibility Study
"",u 1 • ,, 170•

..... 4/9/2020

28

rn

Legend
Two and a Half-Foot Stream Channel Sediment

1111 :~~~~=~i~~dl~;!~llation of a One-Foot Sand

A. . 2020

HI LLIARD$ CREEK
SEDIMENT ALTERNATIVE 3
REMOVAL OF SEDIMENT
TD MEET PRGS

The Sherwin-Williams Company

111111 Three-Foot Sediment Removal Only
Phragmites Wetland Alea (To Be Considered
Soil)
_ ,. .. .. Fence Boundary

Waterbodies

:iosc.....,.°"""Solutions,
_ _ _ _ ,..,. Inc.
Weston

Ttl.~"~-~!!:.'-''

20076022.0920008

Jtiellton
.........fi,1512019

Feasibility Study
-

6

...... 1" • 200'

..... 419/2020

