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Second Remedial Action -~ Subsequent to follow

Abstract (Continued)

In 1981, the state identified onsite contamination by o0il and PCBs; metals in the onsite
tank farm area and in soil, waste samples, and sediment; and PCBs in the adjacent Swamp
Brook, which had resulted from various onsite spills during operations. State
inspections of offsite areas identified oily stained soil. 1In 1982, a site investigation
was performed that confirmed the presence of petroleum hydrocarbons, PCBs, arsenic, and
VOCs in the ground water and soil, in addition to a floating product layer underneath the
former waste pile and catchment area. A subsequent state investigation in 1983 confirmed
the continued presence of o0ily stained soil in the areas that had historically exhibited
visible contamination. Results of an EPA Innovative Technology Evaluation indicated that
the solidification technology was effective in remediating elevated concentrations of '
metals in soil, but was ineffective in remediating PCBs and other organics. A 1990 ROD
addressed the principal threats posed by offsite areas, including contaminated soil
within the wetlands. Subsequently, in 1991, EPA installed extraction wells to remove a
petroleum-like product layer from the ground to prevent a major source of ground water
contamination and reduce time needed to restore the aquifer to a usable condition. This
ROD addresses final remediation of contaminated ground water as OU2. Future RODs will
address soil, surface water, sediment, air, and any other outstanding contamination
sources. The primary contaminants of concern affecting the ground water are VOCs
including benzene, PCE, TCE, toluene, and xylenes; other organics, including PAHs and
PCBs; and metals, including arsenic, chromium, and lead.

The selected remedial action for this site includes extracting and treating contaminated
ground water onsite using precipitation to remove inorganic contaminants, and carbon
adsorption to remove organic contaminants; discharging the treated ground water onsite to
Birch Swamp; continuing the previous removal action; conducting a wetlands assessment to
determine site impact; regenerating or disposing of the spent carbon; disposing of any
sludge generated during the treatment process offsite; and conducting environmental
monitoring to ensure the effectiveness of the remedy. The estimated present worth cost
for this remedial action is $9,647,000, which includes an annual 0&M cost of $515,000 for
30 years.

PERFORMANCE STANDARDS OR GOALS:
Chemical-specific ground water clean-up goals, based on federal MCLs and state levels,

include benzene 1 ug/l; xylenes 40 ug/l; toluene 1,000 ug/l; pyrene 200 ug/l; PCBs
5 ug/l; arsenic 8 ug/l; beryllium 20 ug/l; and lead 10 ug/l.



COPY BUT DO NOT DELETE OR ALTER

ROD FACT SHEET

SITE

Name: Imperial Oil/Champion Chemical Superfund Site
Location/State: Marlboro Township, Monmouth County, New Jersey
EPA Region: Region II

HRS Score (date): 42.69 (August 1982)

NPL Rank (date): 585 (September 1, 1983)

ROD

Date Signed: September 30, 1992

Remedy/ies: Extraction and treatment of contaminated ground
water via precipitation and carbon adsorption

Capital Cost: $1,526,000 . :

0O & M/year: $515,000

Present worth: $9,647,000

. LEAD

Remedial/Enforcement: Remedial

EPA/State/PRP: State

Primary contact (phone): Trevor Anderson (212) 264-9212

Secondary contact (phone): Joe Maher (609) 633-0765

Main PRP(s): Imperial 0il Company, Inc. & Champion Chemical
Company ‘

PRP Contact (phone)

WASTE : :
Type (metals, PCB, &c): Metal, PCB, Organics
Medium (soil, g.w., &c): Ground water :
Origin: Resulted from past site operations.
Est. quantity cu.yd.: Unknown
. gal.
# drums
etc.




From: Peter ..0oss (PMOSS)

To: TANDERSO

Date: Tuesday, January 12, 1993 3:55 pm
Subject: Imperial ROD

Thanks very much for sending me the ROD Fact Sheet.

Upon reviewing the ROD, I find Table 9 is missing.
Everything else is complete.

Please provide a copy of table 9,. so I can submit the
ROD to the Clearinghouse. Thanks very much.

Peter D. Moss

From: Trevor Anderson (TANDERSO)
To: PMOSS
Date: Tuesday, January 12, 1993 5:26 pm

Subject: Imperial ROD -Reply

there is no table 9 in the rod. the table numbers are as follows:
table 1,2,3,4,5,6,7,8,10. if you read the rod carefully, there
wouldn't be any mention of a table 9.



DRECLARATION STATEMENT
RECORD OF DECISION

IMPERIAL OIL COMPANY/CHAMPION CHEMICALS COMPANY

S8ite Name and Locatiog

Imperial 0il Company/Champion Chemicals Company
Marlboro Township, Monmouth County, New Jersey

Statement o asis [-1-]

This decision document presents the selected remedial action for
the remediation of contaminated ground water at the Imperial 0il
Company/Champion Chemicals Company site. The remedy was chosen
in accordance with the requirements of the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 as
amended by the Superfund Amendments and Reauthorization Act of
1986 and, to the extent practicable, the National 0il and
Hazardous Substances Pollution Contingency Plan.

This decision is based on the administrative record file compiled
for the site. An index of the contents of the administrative
record file is attached.

The New Jersey Department of Environmental Protection and Energy
concurs with the selected remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action
selected in this Record of Decision, may present an imminent and
substantial endangerment to public health, welfare, or the
environment.

Description o e Belected Remed

The remedial action described in this document represents the
second operable unit for the Imperial 0il Company/Champion
Chemicals Company Superfund site. The initial remedy for the
site included the remediation of off-site soils. The remedy
contained in this Record of Decision includes the remediation of
the contaminated ground water in the underlying aquifer.
Additional actions are planned to address fully the remaining
threats posed by the site.
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The major components of the selected remedy include the
following:

‘= Extraction of contaminated ground water above cleanup
standards;

- Treatment of the extracted ground water via precipitation
for inorganics and carbon adsorption for organics;

- Discharge of the treated ground water to Birch Swamp
Brook;

- Continuation of the floating product removal action
currently being undertaken by the Environmental Protection
Agency; and '

- Appropriate environmental monitoring to ensure the
effectiveness of the remedy.

Declaration of gtatutory Qe;emiga;iogs

The selected remedy is protective of human health and the
environment, complies with Federal and State requirements that
are legally applicable or relevant and appropriate to the
remedial action, and is cost-effective. This remedy utilizes
permanent solutions and alternative treatment technologies to the
maximum extent practicable and satisfies the statutory preference
for remedies that employ treatment that reduces toxicity,
mobility, or volume as a principal element.

. A

onstantine Sidamon-Er)ystoff
Regional Administrato



DECISION S8UMMARY FOR THE RECORD OF DECISION
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DECISION SUMMARY FOR THE RECORD OF DECISION

IMPERIAL OIL COMPANY/CHAMPION CHEMICALS COMPANY

SITE LOCATION AND DESCRIPTION

The Imperial 0il Company/Champion Chemicals Company (IOC/CCC)
site includes a 15-acre facility located in the Morganville
section of Marlboro Township, Monmouth County, New Jersey (Figure
1) . Champion Chemicals Company is the owner of the real property
- located on Lot 29, Block 122 (previously Lot 30, Block 10),
Orchard Place in Morganville. The premises are leased to the
Imperial O0il Company, Inc., which currently operates an oil
blending facility that occupies approximately 4.2 acres.

The site consists of seven production, storage and maintenance
buildings and numerous above-ground oil storage tanks. Sandy
soil extends over those areas not covered by buildings, asphalt
or pavement. The process area is enclosed within a six~foot
chain-link fence and is protected by security. The western
property line abuts the abandoned Central Railroad of New
Jersey's Freehold and Atlantic Highlands Branch Main Line
(Figure 2).

The site is situated in a predominantly residential area of
Monmouth County. The population of Marlboro Township is
approximately 27,000 residents. There are approximately 30
residential properties sparsely located along the surrounding
roads within a one-mile radius of the site. The nearest
residence is within 100 feet of the employee parking lot. A
small commercial center (Morganville) is located approximately
1/2 mile southeast of the site at the junction of Routes 3 and-
79. Two automobile scrap yards are located just to the northeast
of the site. Lake Lefferts, a swimming and recreational area, is
located approximately one mile north of the site. Lake Lefferts
has been identified as a potential potable water source for the
area. '

The site is located within the Matawan watershed of the Atlantic
. Coastal Drainage Basin. The topography of the site ranges from
120 feet above mean sea level (MSL) in the southwest corner of
the site to 97 feet above MSL at the northern boundary. Surface
water runoff at the site is to the north. During periods of
heavy rainfall, water accumulates in an earthen berm which
extends along the northeastern fence line of the site. Three
oil/water separators and an arsenic treatment unit are used to
‘treat any runoff that collects in the earthen berm. To the east
of the berm is a fire pond which discharges to Birch Swamp Brook,
an intermittent stream. From this point, the stream flows
through a bog northwest of the site, and subsequently drains into
Lake Lefferts which, in turn, empties into Raritan Bay.



The Englishtown Aquifer, which underlies the site, is a
significant natural resource in the area. The Englishtown :
Aquifer is classified as GW-2 (current or potential potable water
supply) and is an important source of water supply for Monmouth
and northern Ocean Counties. The ground water in the shallow and
deep zones of the aquifer flows to the north and northeast,
respectively.

Twenty-eight residential wells were identified within a one-mile
radius of the site. These wells are used for non-potable
‘purposes, such as watering lawns and washing cars. The Imperial
0il employees use the well water to wash drums and other
equipment. The Marlboro Township Municipal Utilities Authority
(MTMUA) supplies potable water to the residents in the vicinity
of the site. The MTMUA water supply wells are located
approximately two miles south of the site and obtaln their water
from the Rarltan-Magothy Aquifer.

The site also includes two areas known as Off-site Areas 1 & 2.
These two off-site areas are located approximately 220 feet and
700 feet northwest of the facility, respectively. They contain
surface soils which are stained with an oily sludge residue, a
result of being former dump sites for waste oil. The vegetation
in these areas is v181b1y stressed and the soils are highly
stained, as are the soils in the adjacent banks of Birch Swamp
Brook. A

Wetlands are present north of the site. Based on a preliminary
survey, some of the land surrounding the Fire Pond, as well as
most of the area encompassing the off-site areas qualifies as
wetlands. Soils in these areas are somewhat poorly to very
poorly drained. Vegetation observed in these areas is consistent
with that normally found in wetland areas. The two types of
wetlands identified are forested wetlands and a more traditional
freshwater marsh. These areas appear to be hydraulically
connected.

SITE HISTORY AND ENFORCEMENT ACTIVITIES
Historical Bite Use

The IOC/CCC facility and associated land have been used for a
variety of business operations since the original buildings were
constructed in 1912.

The first company to occupy the site produced tomato ketchup and
tomato paste. The plant changed operation around 1917. Also,
around that time, the Stratford Chemical Company took over the
site and began producing arsenate and arsenic acid. In the
1930s, the Stratford Chemical Company changed its name to the
Brocker Chemical Company and continued to manufacture chemicals
until bankruptcy forced them to sell out around 1945 to S. B.
Penick and Company, which produced flavors and essences at the
site until 1949.



The Champion Chemicals Company acquired the property in 1950.

The existing facilities were modified to support Champion
Chemicals' used oil reclamation operations. Eagle Asphalt
Company was also involved in this operation. The process of oil
reclamation involved washing the used o0il with caustic material
in vertical process tanks to remove the sludge and impurities.
The washed oil was distilled to remove the heavy o0il; the heavy
oil was then passed through a clarification process. This
process involved mixing the oil with filter clay (diatomaceous
earth) in large holding tanks, where the filter clay was allowed
to settle to the bottom and the oil was skimmed off the top. The
filter clay was used to remove the heavy metals (tetraethyl lead,
zinc, iron, etc.) present in the waste o0il. The purified oil was
then passed through a filter press to remove any filter clay.

The waste products of the reclamation process included wash
water, waste o0ils and sludge, and spent filter clay. Reportedly,
the waste filter clay was piled outside near the settling tank
for temporary storage. Wash water was discharged into a lagoon
located on site for settling. The purpose was to recover excess
oil which would float to the surface. It has also been reported
that oil-contaminated soil was dumped on the site in the area
east of the front gate and the on-site house trailer.

Since 1969, the Imperial 0il Company has leased the facility from
Champion Chemicals. Imperial Oil runs an oil blending operation:
at the site which involves the mixing and repackaging of unused
oil for delivery. Currently, raw product (refined clean oil) is
delivered by truck and transferred to above-ground tanks on the
site. Imperial 0il has reportedly removed sludge material from
the oil/water separators and deposited it in the area between the
old process building and the filter clay pile. The oil/water
separators were installed in 1950, during Champion Chemicals'
operations at the site. Later, the ocil/water separators were
augmented to include a step to remove arsenic from the water.
Laboratory wastes and sanitary wastes were disposed in a septic
system located north of the office building.

Response Actions to Date

The New Jersey Department of Environmental Protection and Energy
(NJDEPE), U.S. Environmental Protection Agency (EPA), Princeton
Aqua Science (PAS), Fred C. Hart and Associates, and the Monmouth
County Health Department have conducted investigations at the
site to date. The site investigations, conducted by PAS for
Imperial 0il and Fred C. Hart and Associates for EPA, included
the collection of soil, sediment, and ground water samples.

In April 1981, a NJDEPE site inspection found oil-contaminated
soils and numerous large puddles at the base of tank farms 1

and 2. The outfall area for the three oil/water separators was
also inspected. This area showed oily surface water and oil-
stained surface soils. The catchment area for the site surface
water runoff, north of the separators, was also stained with oil.

3



Results of analyses of soil and waste pile samplkes revealed
petroleum hydrocarbons, lead, barium, arsenic, and
polychlorinated biphenyls (PCBs). Sediment samples from Birch
Swamp Brook also showed significant concentrations of lead,
arsenic, PCBs, and petroleum hydrocarbons.

In May 1981, EPA conducted a limited sampling program at the off-
site areas and the waste filter clay pile. Results of analyses
of the sediment samples from the stream bed of Birch Swamp Brook
confirmed the presence of PCBs, petroleum hydrocarbons, lead, and

arsenic.

The analytical results of the samples from the clay

pile indicated that this material contained significant
concentrations of PCBs.

In June 1981, a letter from Imperial 0il's consultant (Harold
Seldin) to EPA indicated that, in 1976, Imperial 0il had
excavated contaminated soil and replaced it with clean sand in
the area of the oil/water separators. An earthen berm was
constructed and one oil/water separator was cleaned and repaired.

In June and August 1981, NJDEPE conducted two site inspections
and identified the following potential sources of contamination:

0il /water separators: Overflow from flooding has

contaminated surrounding soils; sludge was being
removed from. the skimmers and dumped on site.

Waste filter clay pjle: 1Initial estimated volume was
approximately 50 to 75 cubic yards.

Tank farm areas: Tanks appeared to be discharging oils
and additives to the surrounding grounds; fill hoses,
pipes, and boiler blowdown fluids drained onto the
grounds. ' .

Floor drains: Boiler rooﬁ and machine shop; unknown
composition of liquids being drained, destination of
liquids unknown. .

eptic e : Receives laboratory -
wastes generated on site. :

Prum washing area: 0il spillages observed.

: Contaminated soils dumped east of house
trailer.

= ¢ Visible o0il sludge and
residue on the ground and stressed vegetation.

Banks of Birch Swamp Brook: Stained with oily residue.



In August 1981, NJDEPE conducted an inspection of the off-site
waste o0il contamination areas. During the inspection, two
distinct areas of contamination were identified. The areas are
located north of Imperial 0il along the banks of Birch Swamp
Brook. At both areas, the surface soils were visibly stained
with oily material. The banks of the stream were also observed
by NJDEPE to be stained with oily residue. Vegetation in these
areas was noticeably stressed. '

In December 1981, Imperial 0il entered into an Administrative
Consent Order (ACO) with NJDEPE in which the company agreed to
cease discharging hazardous wastes and other pollutants into the
waters of the State, unless the effluent met certain specified
discharge limits set forth by the New Jersey Pollutant Discharge
Elimination System (NJPDES). In addition, the ACO required that
Imperial 0il repair the oil/water separators and dispose of
oil/water-separator sludge in a manner acceptable to NJDEPE.
Further, the ACO required the company to conduct an environmental
assessment of the site to determine the nature and extent of
contamination and implement a remedial plan for cleaning up the
site. .

In May 1982, the Imperial 0il Company contracted with Princeton
Aqua Science to conduct an evaluation of the site. During this
investigation, seven test pits were excavated and sampled. 1In
addition, four monitor wells were installed. The purpose of the-
investigation was to assess the nature and extent of
contamination in the soil and ground water at the site. The
results of this investigation were presented in a report issued
by PAS in January 1983. The analyses performed on the selected
samples confirmed the presence of petroleum hydrocarbons, PCBs,
arsenic, and volatile organic compounds in the ground water and
soil. A floating product layer was detected in monitoring wells
MW-3 and MW-5 during sampling.

The 10C/CCC site was proposed for inclusion on the National
Priorities List (NPL) of Superfund sites on December 1, 1982. The
site was formally added to the NPL on September 1, 1983.

In May 1983, a NJDEPE inspection of the site, including the off-
site waste 0il contamination areas, confirmed the continued.
presence of oily stained soils in the areas that had historically
exhibited visible contamination.

In September 1983, a Remedial Action Master Plan was prepared by
Fred C. Hart Associates for EPA for the IOC/CCC site. The report
summarized the data collected up to that point in time and
concluded that soil and ground water on site, and sediment off
site, were contaminated with heavy metals and priority organic
pollutants, including PCBs.

" From 1984 through 1985, NJDEPE conducted three inspections of the
site and observed the impounded surface water overflowing the
catchment area, erosion of material from the waste filter clay
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pile by surface runoff, and flooding into the Fire Pond and Birch
Swamp Brook. There was a noticeable oil sheen on the surface of
Fire Pond. The inspections also revealed laboratory waste

" contained in 55-gallon drums stored in a warehouse, overflowing
of the oil/water separators, and the oil/water separator effluent
not being passed through the arsenic treatment system.

In July 1986, the Monmouth County Prosecutor's Office conducted
an investigation of the IOC/CCC site. Samples were obtained and
analysis showed that heavy metals, PCBs, and petroleum
hydrocarbons were present in soil and ground water.

In October 1986, a site reconnaissance by the NJDEPE's
consultant, E.C. Jordan Company, was undertaken. During the
reconnaissance, on-site and off-site areas were inspected. 0il-
stained surface soils were evident throughout the site. The

- inspection also revealed mats of oily sludge along the banks of
Birch Swamp Brook, in the immediate floodplain, and at the two
off-site o0il contamination areas.

A remedial investigation (RI) was conducted by E. C. Jordan,
NJDEPE's consultant, to determine the nature and extent of the
contamination at the IOC/CCC site. The RI was conducted in two
phases. Phase I and Phase II were performed in 1987, and 1989
through 1990, respectively. At the completion of the first
phase, a draft Phase I Sampling Report (July 1987) was prepared
detailing the findings of the field investigations. Also
included in the Phase I Sampling Report, were recommendations for
a second phase of investigation. The objective of the Phase II
investigation was to further delineate the distribution of
contaminants identified during Phase I and previous
investigations in preparation for a site risk assessment and a
feasibility study (FS). In June 1990, a draft RI Report was
prepared. .

In June 1987, the Imperial 0il Company and Champion Chemicals
Company entered into a Plea Agreement with Monmouth County. The
companies agreed to remove the clay pile to grade at a cost not
to exceed $400,000. In addition, the companies agreed to
contribute $400,000 to Phase I of the remedial investigation and
feasibility study (RI/FS) and a sum not to exceed $7,000 to
defray State costs for laboratory fees. The companies also
agreed to abide by the 1981 ACO with NJDEPE. Currently, EPA is
seeking to recover the $400,000 set aside in the escrow account
'~ with Monmouth County.

In September 1987, in order to evaluate an innovative technology
for potential consideration for the cleanup of the site, EPA
initiated a Superfund Innovative Technology Evaluation (SITE)
demonstration program at the IOC/CCC site. The technology
demonstrated was the solidification/stabilization process
developed by Soiltech, Inc. of Houston, Texas. The results
indicated that the solidification technology was effective in
remediating elevated concentrations of metals in soil, but was
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not very effective in remediating PCBs and other organic
compounds. A Technology Evaluation Report for the project was
released in February 1990. This information will be used in the
. evaluation of soil cleanup alternatives.

Waste Filter Clay Pile

In September 1989, EPA issued a Unilateral Administrative Order
(UAO) to Imperial 0il and Champion Chemicals for the delineation,
characterization, removal and/or treatment and disposal of the
on-site waste filter clay pile. In November 1989, the two
potentially responsible parties (PRPs) submitted to EPA a draft
Work Plan for the removal and disposal of the waste filter clay
pPile. After comments and revisions, the draft Work Plan still
did not conform to the terms of the UAO. EPA then modified the

. document to bring it into compliance with the UAO. The modified
. Work Plan was sent to Imperial 0il and Champion Chemicals on
March 21, 1991. On July 18, 1991, EPA notified the two PRPs that
they were in violation of the UAO for not removing and dlsp051ng
of the waste filter clay.

In November 1991, EPA excavated the waste filter clay pile down
to ground level. The filter clay pile was contaminated with
PCBs, arsenic, lead, and total petroleum hydrocarbons. The
excavated clay pile material (approximately 660 cubic yards) was
disposed of in an approved landfill under the Resource
Conservation and Recovery Act (RCRA) and the Toxic Substances
Control Act (TSCA), located in Model City, New York. The
contaminated area beneath the waste pile was covered with an
impermeable sheet to prevent the infiltration of rainwater.

off-site Areas 1 & 2

In July 1990, a focused feasibility study (FFS) was prepared by
NJDEPE to address the soil contamination at the two off-site
areas. This study was based on surface and subsurface soil
samples collected during the Phase I and II field investigations
of the RI. The soils in these areas were found to contain
petroleum hydrocarbons, heavy metals and PCBs. The alternatives
evaluated in the FFS included no action; excavation with on-site
storage; excavation with off-site land disposal; excavation with
on-site thermal treatment; and excavation with off-site thermal
treatment. ' ~

In August 1990, EPA sent General Notice letters to four
potentially responsible parties pursuant to Sections 106(a) and
107 (a) of the Comprehensive Environmental Response, Compensation
and Liability Act, as amended (CERCLA), notifying them that they
may be ordered to perform response actions deemed necessary by
EPA to protect public health, welfare or the environment.



In September 1990, EPA gned a Record of Decision to address the
contaminated soil at O: -site Areas 1 & 2. The selected remedy
included the installat. :n of a fence around the contaminated
areas; the excavation and off-site disposal of the contaminated
soil; and the restoration of the affected wetlands.

In September 1991, EPA installed the fence around Off-site Areas
1 & 2 to control access to the contaminated soil.

In September 1991, EPA issued UAOs to the above four PRPs
(Imperial 0il, Champion Chemicals, Jersey Central Power & Light,
and J and M Land Company) to conduct the remedial design and
remedial action for the off-site areas. The PRPs declined to do
the work required by the UAO. Utilizing CERCLA funds, NJDEPE is
currently in the process of procuring a remedial contractor to
perform the remedial design for the off-site areas. A selection
of a design contractor is expected in the near future. This work
is being performed under a cooperative agreement with EPA. EPA
is continuing to evaluate its enforcement options.

Petroleum Product Layer (Floating Producf)

EPA has installed extraction wells to remove a petroleum-like
product layer from the ground water. The removal of the
petroleum-like product, which began in the fall of 1991, was
undertaken to try to eliminate a major source of ground water
contamination and, consequently, reduce the time needed to
restore the aquifer to a usable condition. Currently, the
extracted petroleum product is being stored on the site in
storage tanks for ultimate treatment and disposal.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

In preparation for the September 1990 Record of Decision (ROD),
the focused feasibility study and the Proposed Plan for Operable
Unit 1 (the cleanup of Off-site Areas 1 & 2) were released to the
public for comment on July 26, 1990. The notice of availability
for these two documents was published in the Asbury Park Press on
August 1, 1990. A public comment period was held from July 26,
1990 through August 25, 1990. On August 14, 1990, a public
meeting was held at the Marlboro Township Municipal Building,
where NJDEPE presented the results of the FFS and the Proposed
Plan for Operable Unit 1. A Record of Decision for the off-site
areas was signed on September 26, 1990. Responses to the
comments received during the public meeting were included in the
Responsiveness Summary section of the September 1990 ROD.

For this decision document, the Ground Water Control Feasibility
Study (GWCFS) and the Proposed Plan for the remediation of the
ground water at the IOC/CCC site were released to the public for
comment on July 31, 1992. Notice of the availability of the
documentwv.t516kahlle public meeting were published in the Asbury
Park Press on July 31, 1992. These documents were made available
to the public at two information repository locations. Also,



flyers were sent to residents and other members of the community
announcing the upcoming public meeting and the start of the
public comment period. The public comment period was held from
July 31, 1992 to August 30, 1992. The public meeting was held on
Thursday, August 20, 1992 in the Marlboro Township Municipal
Building. At this meeting, representatives from NJDEPE and its
contractor presented the findings of the GWCFS and the Proposed
Plan, and also answered questions concerning the site and the -
remedial alternatives developed to address the cleanup of ground
water. A response to the comments received during the public
comment period is included in the Responsiveness Summary, which
is a part of this Record of Decision. Comments received at the
public meeting were generally supportive of the selected remed1a1
alternative identified in the Proposed Plan.

This decision document presents the selected remedial action for
the contaminated ground water at the IOC/CCC site, chosen in
accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act, as amended by the Superfund
Amendments and Reauthorization Act and, to the extent
practicable, the National 0il and Hazardous Substances Pollution
Contingency Plan. The decision for this site is based on the
administrative record.

SCOPE AND ROLE OF REMEDIAL ACTION

As with many Superfund sites, the problems at the IOC/CCC site
are complex. As a result, NJDEPE has organized the remedial work
into phases or operable units noted below:

® Operable Unit 1: Addressed the principle threats posed by
the off-site areas. These areas -
included contaminated soil within the
wetlands adjacent to the IoC/CCC
facility. A Record of Decision was
signed in September 1990.

e Operable Unit 2: Addresses the remediation of the
contaminated ground water (the subject
of this document).

e Operable Unit 3: Will address soil, surface water,
sediments, air, and any other remaining
contamination sources.

As stated above, EPA has already selected the remedy for Operable
Unit 1 (soil contamination at Off-site Areas 1 & 2). The
contaminated soil is a principal threat at this site because the
off-site areas were frequented by children (prior to the
installation of the fence) for dirt biking. In addition, soil
contaminants are migrating toward Lake Lefferts via Birch Swamp
Brook. Soil associated with the off-site areas contains
contaminants above health-based levels, including lead, arsenic,
PCBs, and semi~volatile and volatile organic compounds.
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Operable Unit 2 authorized by this ROD addresses the remediation
of the contaminated ground water underlying the site. The ground
water at the site poses a principal threat to human health and
the environment because it is a potential potable water supply
which is currently being used by residents in the area and by
Imperial 0il employees for non-potable purposes. In addition,
the contaminated ground water is migrating toward Lake Lefferts,
which is used for recreational purposes and is also a potential
source of drinking water. The purpose of this response is to
prevent current and future migration of the contaminated ground
water to Lake Lefferts and reduce the contaminant concentrations
to Federal and State Maximum Contaminant Levels (MCLs) in the -
‘underlying aquifer. Operable Unit 3 will address the on-site

- soils and sediment contamination.

SUMMARY OF SITE CHARACTERISTICS

The scope of the RI for the IOC/CCC site included studies for all
media that may be contaminated. Soil, ground water, and
sediments at the site were investigated and found to be
contaminated. As stated previously, this decision document
addresses only the contaminated ground water underlying the site,
including the removal of the floating product layer beneath the
former waste pile and catchment area. The cleanup of the soil
and sediments will be addressed in a subsequent Record of
Decision. ' :

Data collected during the RI indicates that the ground water
under the site is contaminated with volatile organics compounds
(VOCs) and semi-volatile organics compounds (SVOCs), pesticides,
PCBs, metals, and total petroleum hydrocarbons (TPHs). The RI
data also indicates that the ground water contamination is
present throughout the thickness of the Englishtown Aquifer. The
plume emanating from beneath the site is approximately 1,200 feet
long, 200 to 300 feet wide, and 40 to 50 feet deep. Figure 3
shows the horizontal extent of the plume. :

The contaminated soil on the Champion Chemicals Company property
(on-site) and on nearby properties (off-site), an on-site waste
filter clay pile, and a layer of contaminated petroleum material
floating above the ground water have been identified as sources
of the ground water contamination. Figure 4 shows the various
sources of ground water contamination. '

The presence of the floating product beneath the former waste
filter clay pile is a continuing source of VOCs and SVOCs ground
water contamination. Contaminants found in the floating product
and the ground water include methylene chloride, toluene,
ethlybenzene, xylene, 4-methyl-2-pentanone, 2,4-dimethylphenol,
‘'2-methylnaphthalene, pyrene, naphthalene, fluorene, fluoranthene,
PCBs, and TPHs. The VOCs and SVOCs detected in the ground water
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and floating product exceeded the State and Federal promulgated
MCLs for drinking water. MCLs are enforceable standards based on
health risks associated with an individual's consumption of two
liters of water per day over a 70-year period.

Contaminants found in the ground water, their maximum
concentrations measured, and the Federal and State promulgated
MCLs are shown in Table 1.

SUMMARY OF BITE RISKS
Human Health Risks

‘A Baseline Risk Assessment was conducted to evaluate the
potential risks to human health and the environment associated
with the IOC/CCC site in its current state. The risk assessment
looked at the contaminants in the ground water which are likely
to pose a significant threat to human health and the environment.
Summaries of the contaminants of concern (COCs) in the ground
water are listed in Table 2.

The Risk Assessment identified potential exposure pathways by
which the public may be exposed to contaminant releases at the
site under present and potential future land use scenarios. The
ground water is currently not used as a drinking water source.
Presently, the residents use their domestic wells only for non-
potable purposes, such as irrigating lawns and washing cars.
Risks associated with potential future ground water ingestion
were quantified for residents. Exposure assumptions were based
on the most probable (average) and realistic worst (approximately
the reasonable maximum) case exposures.

Under current EPA guidelines, the likelihood of carcinogenic
(cancer causing) and non-carcinogenic effects due to exposure to
site chemicals are considered separately. It was assumed that -
the toxic effects of the site-related chemicals would be
additive. Thus, carcinogenic and non-carcinogenic risks
associated with exposures to individual COCs were separately
summed to indicate the potential risks associated with mixtures
of potential carcinogens and non-carcinogens, respectively.

sSumma of Non-carcinogenic Risks

Non-carcinogenic risks were assessed using a hazard index (HI)
approach, based on a comparison of expected contaminant intakes
and safe levels of intake (reference doses). Reference doses
(RfDs) have been developed by the EPA for indicating the
potential for adverse health effects. RfDs, which are expressed
in units of milligrams per kilogram per day (mg/kg-day), are
‘estimates of daily exposure levels for humans which are thought
to be safe over a lifetime (including sensitive individuals).
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Estimated intakes of chemicals from environmental media (e.gq.,
the amount of a chemical ingested from contaminated drinking
water) are compared with the RfD to derive the hazard quotient -
for the contaminant in the particular media. The HI is obtained
by adding the hazard quotients for all compounds across all
media. An HI greater than 1.0 indicates that the potential
exists for noncarcinogenic health effects to occur as a result of
site-related exposures. The HI provides a useful reference point
for gauging the potential significance of multiple contaminant
exposures within a single medium or across media. The reference
" dose for the chemicals of concern at the IOC/CCC site are
presented in Table 3.

The NJDEPE, as part of the remedial investigation, performed a
risk assessment for the site. Since that time, EPA guidance on
the performance of risk assessments has been updated. As a
result, EPA has recalculated the risks associated with the site
to reflect some of these changes. The values identified in the
RI report utilized the previous risk assessment guidance. Both
the earlier and updated risk assessment values are identified in
Table 4, which shows that the assessments provide similar
results in terms of identifying unacceptable risks.

For the IOC/CCC site, EPA has recalculated the estimated HI
values associated with the ingestion of the contaminated ground
water, which exceeded 1.0 for both the most probable and
realistic worst cases. EPA recalculated the HI by subtracting
all lead non-carcinogenic effects based on NJDEPE's RfP, which is
not an EPA verified toxicity value. For the off-site ground
water, the most probable and realistic worst case HIs are 4.0 and
18.2, respectively. The most probable and realistic worst case
HIs for the on-site ground water are 8.8 and 19.4, respectively.
The HI values are listed in Table 4. ‘The risk is primarily due
to the high concentration of antimony found in both the on-site
and off-site ground water. Under the realistic worst case
exposure scenario, the concentration of lead at both the on-site
and off-site wells exceeded the 15 ppb action level for lead.

For the off-site ground water, the estimated HI values associated
with the site, utilizing the previous risk assessment guidance,
are 5.2 and 25.1 for the most probable and the realistic worst
case exposure scenarios, respectively. For the on-site ground
water, the most probable and realistic worst case HI are 16.8 and
51.8, respectively.

Potential carcinogenic risks were evaluated using the cancer
slope factors developed by EPA for the COCs. Cancer slope
factors (SFs) have been developed by EPA's Carcinogenic Risk
Assessment Verification Endeavor for estimating excess lifetime
cancer risks associated with exposure to potentially carcino?enic
chemicals. SFs, which are expressed in units of (mg/kg-day)-”,
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are multiplied by the estimated intake of a potential carcinogen,
in mg/kg-day, to generate an upper-bound estimate of the excess
lifetime cancer risk associated with exposure to the compound at
that intake level. The term "upper bound" reflects the
conservative estimate of the risks calculated from the SF. Use
of this approach makes the underestimation of the risk highly
unlikely. The SF for the chemicals of concern are presented in
Table 5.

~For known or suspected carcinogens, EPA considers excess upper
bound individual lifetime cancer risks of between 10* to 10° to
be acceptable. This level indicates that an individual has
approximately a one in ten thousand to one in a million chance of
developing cancer as a result of site-related exposure to a
carcinogen over a 70-year period under specific exposure
conditions at the site. The calculated cancer risks associated
with ground water ingestion are listed in Table 4.

Utilizing the updated guidance for calculating risk assessment,
the carcinogenic risk associated with the ingestion of the on-
site contaminated ground water is 8 x 10* (eight in ten thousand)
for the most probable case. The realistic worst case was 2 x 103
(two in a thousand). For the off-site ground water, the risk is
1 x 10% (one in a thousand) and 4 x 102 (four in a hundred) for
the most probable and realistic worst exposure cases,
respectively. The off-site risk is primarily attributed to the
presence of PCBs, while the on-site risk is primarily associated
with beryllium. :

The arsenic concentrations under a realistic worst case exposure
scenario for on-site and off-site wells were 69,500 parts per
billion (ppb) and 60.9 ppb, respectively. The ground water
ingestion risks calculated for arsenic using these values
exceeded the limitations of the linear low dose cancer risk
equation. Hence, the cancer risk for arsenic is not included in
the revised risk calculation in Table 4. The arsenic
concentrations, however, greatly exceed the MCL of 50 ppb and
exposure to these levels could result in a highly increased
cancer incidence. '

For the off-site ground water, the carcinogenic risks using the
previous risk assessment guidance are 8 x 10! (eight in ten) for
the most probable case and the carcinogenic risk exceed one for
the realistic worst case scenario. For the on-site ground water
carcinogenic risk, the most probable and realistic worst case
exposure scenario are 2 x 10° (one in a thousand) and 5 x 107
(five in a hundred), respectively.

A more detailed evaluation of the risks associated with ground

water is described in Chapter 13 of the Remedial Investigation
Report. o '
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Uncertajinties

The procedures and inputs used to assess risks in this
evaluation, as in all such asstssments, are subjected to a wide
variety of uncertainties. 1In general, the main sources of
uncertainty include: -

- Environmental Chemistry Sampling and Analysis
Environmental Parameter Measurement

Fate and Transport Modeling

Exposure Parameter Estimation

Toxicological Data

Uncertainty in environmental sampling arises in part from the
potentially uneven distribution of chemicals in the media
sampled. Consequently, there is significant uncertainly as to
the actual levels present. Environmental chemistry analysis
error can stem from several sources including the errors inherent
in analytical methods and characteristics of the matrix being
sampled.

Uncertainties in the exposure assessment are related to estimates
"of how often an individual would actually come in contact with
the chemicals of concern, the period of time over which such
exposure would occur, and in the models used to estimate the
concentration of the chemical of concern at the point of
exposure.

Uncertainties in toxicological data occur in extrapolating both
from animals to humans and from high to low doses of exposure, as
well as from the difficulties in assessing the toxicity of a
mixture of chemicals. These uncertainties are addressed by
making conservative assumptions concerning risk and exposure
~parameters throughout the assessment. As a result, the Risk
Assessment provides upper bound estimates of the risks to
populations near the site, and is highly unlikely to under- -
estimate actual risks related to the site.

anironmontal Risks

The environmental evaluation provides a qualitative assessment of
the actual or potential impacts associated with the ground water
at the site on plants and animals. The primary objectives of
this assessment are to identify the ecosystems, habitats, and
populations likely to be found at the site and to characterize
the contaminants, exposure routes and potential impacts on the
identified receptors. There are wetlands on the site which have
been impacted, primarily as a result of contaminated surface
runoff. They will be addressed by the first operable unit
remedial action. It is believed that the ground water ,
contamination has not adversely impacted these wetlands to any
significant degree, nor are there any other direct routes of
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exposure to aquatic or terrestrial biota. Consequently, any
potential additional ground water related impacts are considered
negligible.

Conclusion

Based on the above, actual or threatened release of hazardous
substances from the Imperial 0Oil/Champion Chemicals site, if not
addressed by implementing the response action selected in this
Record Of Decision, may present an imminent and substantial
endangerment to public health, welfare, or the environment.

Remedial Action Objectives

Remedial action objectives are specific goals to protect human
health and the environment. The baseline risk assessment for
this site indicates that the potential human health risks
associated with ingestion of contaminated ground water underlying
the site are unacceptable. Based on the site conditions, nature
- of contaminants, migration pathways, and conclusions of the risk
assessment, the following specific remedial response objectives
have been established for this site:

- prevent further off-site migration of contaminated ground
water

- return the aquifer to its designated use as a source of
drinking water by reducing contaminant concentrations in
the ground water to drinking water quality.

DESCRIPTION OF ALTERNATIVES

CERCLA requires that each selected site remedy be protective of
human health and the environment, be cost-effective, complies
with other statutory laws, and utilize permanent solutions,
alternative treatment technologies, and resource recovery
alternatives to the maximum extent practicable. . 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.

The estimated capital and annual operation and maintenance (0&M)
costs are used to calculate an estimated total present worth cost
for each alternative. In addition, for each of the described
alternatives, the implementation timeframe refers to the time
required to implement the alternative from the start of
construction, through operation of the treatment system to remedy
completion. This timeframe does not include the time required to
perform remedial design activities or negotiate with PRPs.

The FS considered the following general response actions for
addressing the contaminated ground water at the site: no action;
containment; ‘and collection, treatment, and discharge of the
ground water. Several remedial technologies that could meet the
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ground water cleanup objectives were identified and evaluated
initially for effectiveness, implementability, and cost. Those
alternatives which passed the initial screening are highlighted-

- in this section. A detailed description of all the remedial
alternatives evaluated for the ground water at the IOC/CCC site
are provided in the Ground Water Control Feasibility Study, which
is available at the Marlboro Township Municipal Building.

Three options were considered for the discharge of the treated
ground water. These options included discharging to: a publicly
owned treatment works (POTW); the aquifer; and Birch Swamp Brook.
Discharging to a POTW or the aquifer were eliminated in the
feasibility study. The closest POTW is operating under an
administrative consent order issued by NJDEPE because of the
POTW's failure to implement pretreatment standards for industrial
dischargers and formulate local limits. Therefore, this option
was eliminated from further consideration. The disadvantages of
reinjection to the aquifer include potential interference with
the future on-site soil remediation, potential widening of the
plume width, and potential mounding due to the shallow depth of .
the ground water table at the site. Mounding could potentially
raise the water table above the ground surface, which could
result in flooding and the further migration of the contaminants.
Chapter 8 of the Feasibility Study Report contains a detailed
analysis of the different discharge options. Discharge to Birch
Swamp Brook was found to be feasible. . ‘

The five alternatives which received detailed analysis (as
numbered in the GWCFS) are:

Alternative 1: NO ACTION
Alternative 2: CONTAINMENT

Alternative 3: GROUND WATER EXTRACTION, PRECIPITATION,
ULTRAVIOLET (UV) OXIDATION, DISCHARGE TO BIRCH SWAMP BROOK

Alternative 5: GROUND WATER EXTRACTION, PRECIPITATION, CARBON
ADSORPTION, DISCEARGE TO BIRCH SWAMP BROOK

Alternative 7: GROUND WATER BXTRACTION, ION BXCEANGB,‘CARBON
ADBORPTION, DISCHARGE TO BIRCH SWAMP BROOK ~

A detailed discussion of the remedial alternatives to address the
ground water contamination is provided below.

Alternative 1: NO ACTION
Estimated Capital Cost: $ 0
Estimated Annual O&M Cost: $ 56,000

Estimated Present Worth Cost: $ 975,000
Estimated Implementation Timeframe: None
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The National 0il and Hazardous Substances Pollution Contingency
Plan (NCP) and CERCLA require the evaluation of a No Action
alternative as a basis for comparison with other remedial action
. alternatives. Under this alternative, EPA and NJDEPE would not
take any action to prevent or control extraction of, or exposure
to, contaminated ground water emanating from the IOC/CCC site.
Because this alternative would result in contaminants remaining
on site, CERCLA requires that a review of site conditions be
conducted every five years. The above cost estimate includes the
cost to perform a 30-year monitoring program w1th evaluation of
the program every five years.

Alternative 2: CONTAINMENT

Estimated Capital Cost: $4,148,000
- Estimated Annual O&M Cost: $59,000
. Estimated Present Worth Cost: $5,140,000
Estimated Implementation Timeframe: 30 years

This alternative consists of constructing a low permeability cap
over the entire site (including filling and capping the fire pond
and the portion of Birch Swamp Brook that flows through the
site), a slurry wall upgradient and along the sides of the cap,
and a ditch to divert the surface water flow of Birch Swamp Brook -
around that portion of the brook that would be capped. The cap
would cover approximately seven to eight acres. The slurry wall’
would be anchored approximately three to five feet into the
Woodbury Formation beneath the aquifer to prevent ground water
flow beneath the wall. The approximate dimensions of the slurry
wall would be 1,850 feet in length around the cap and 55 feet
deep into the aquifer. A 30-year long-term monitoring program to
monitor the effectiveness of the slurry wall and cap is included
in the above cost estimate. This alternative would reduce the
migration of contaminants from the source areas on site (soils,
below grade waste pile, and the floating product layer) by
reducing the amount of water flowing through the contaminated
media. The slurry wall will prevent the further migration of the
ground water towards Lake Lefferts. This alternative addresses
contaminated soil as well as ground water. Accordingly, it will
also be evaluated as part of Operable Unit 3.

The 30-year timeframe for remediating the ground water is based
on the removal of all sources of the ground water contamination
(soil, waste filter clay pile, and eventually, the floating
product layer) and the reduction of the concentrations of the
contaminants via biological degradation and natural attenuation.

Treatment Alternatives 3, S5, 7

Alternatives 3, 5, and 7 have similar components for ground water
extraction, on-site treatment, discharge to Birch Swamp Brook,
and long-term ground water monitoring. A discussion of these
components is given below and is followed by a discussion of each
alternative.
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It has been estimated that two extraction wells would be
installed into the aquifer at a depth of approximately 50 feet.
One well would be placed downgradient of the plume and the other
within the plume. Both wells together would be capable of
extracting ground water at rates between 10 to 15 gallons per
minute (GPM). Over a 30-year period, it is estimated that the
two wells would extract between 150 to 250 million gallons of
ground water. The wells would be connected to a pipe leading to
the on-site treatment plant. Effluent from the treatment plant
would be discharged into the fire pond and, subsequently, to
Birch Swamp Brook via a buried pipe.

A ground water monitoring program would be implemented to monitor
the performance of the remedial action. Existing monitoring
wells would be used to collect samples and to monitor the
migration of the plume. While the actual location of the wells
would be determined during design, anticipated points include
locations upgradient and downgradient from, and within the ground
water plume.

Alternative 3: GROUND WATER EXTRACTION, fRBCIPITAEION,
ULTRAVIOLET (UV) OXIDATION, DISCHARGE TO BIRCH SWAMP BROOK

Estimated Capital Cost: $ 1,586,000
Estimated Annual O&M Cost: $ 553,000
Estimated Present Worth Cost: $10,291,000
Estimated Implementation Timeframe: More than 30 years

Under this alternative, extraction wells to collect the
contaminated ground water and an on-site treatment system to
treat the inorganic and organic contaminants to required
treatment levels would be installed. The precipitation treatment
scheme for  inorganic contaminants would consist of
coprecipitation, flocculation, clarification, and filtration.
Organics treatment via the UV/Oxidation process would consist of
chemical oxidation utilizing ozone or hydrogen peroxide enhanced
by exposure to ultraviolet light. 1In the oxidation process,
organic contaminants are broken down into simpler non-hazardous
substances. As previously mentioned, the treated ground water
would be discharged to Birch Swamp Brook and ground water
monitoring would be performed during and following active
remediation.

Alternative 5: GROUND WATER EXTRACTION, PRECIPITATION, CARBON
ADSORPTION, DISCHARGE TO BIRCH SWAMP BROOK i

Estimated Capital Cost: $ 1,526,000

Estimated Annual O&M Cost: $ 515,000

Estimated Present Worth Cost: $ 9,647,000 ‘
Estimated Implementation Timeframe: More than 30 years

Alternative 5 is the same as Alternative 3 except for the
treatment technology used to treat organic contaminants in ground
water. In this alternative, activated carbon adsorption is

18



utilized for the treatment of organics. Activated carbon
adsorption is a physical separation process in which organic
substances are removed from contaminated ground water by sorption
(i.e., the attraction and accumulation of one substance on the
surface of another).  The treated water would be discharged to
Birch Swamp Brook. As in Alternative 3, ground water monitoring
would be performed during and following active remediation.

Alternative 7: GROUND WATER EXTRACTION, ION EXCHANGE, CARBON
ADSBORPTION, DISCHARGE TO BIRCH S8WAMP BROOK

Estimated Capital Cost: $ 1,750,000
Estimated Annual O&M Cost: $ 467,000
Estimated Present Worth Cost: $ 9,133,000
Estimated Implementation Timeframe: More than 30 years

Alternative 7 is the same as Alternative 5 except for the
treatment technology chosen to treat inorganic contaminants in
ground water. The inorganic treatment technology would involve
ion exchange rather than precipitation. Ion exchange would be
used to remove the inorganic compounds (metals) from the ground
water. The treated water would be discharged to Birch Swamp
Brook. As in Alternatives 3 and 5, ground water monitoring would
be performed during and following active remediation. ’

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

In accordance with the NCP, a detailed analysis of each remedial
alternative was conducted with respect to each of nine criteria
for selecting a site remedy. This section discusses and compares
the performance of the remedial alternatives under consideration
against these criteria. The resulting strengths and weakness of
the alternatives were then weighed to identify the ground water
alternative which provides the best balance among the nine
criteria. :

The criteria are categorized into three groups -- threshold,
primary balancing, and modifying criteria. Briefly, threshold
criteria are the most important and must be satisfied by any
alternative to be eligible for selection. Primary balancing
criteria are used to make comparisons and identify the major
tradeoffs among the various alternatives. Finally, modifying
criteria are generally taken into account after the formal public
comment period on the RI/FS Reports and the Proposed Plan is
completed. The nine criteria are described below.

THRESHOLD CRITERIA .
Ooverall Protection of Human Health and the Environment

addresses whether or not a remedy provides adequate protection
and describes how risks posed through each pathway are
eliminated, reduced, or controlled through treatment, engineering
controls, or institutional controls.
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Alternative 1 (No Action) is not protective of human health and
the environment. Under this alternative, contaminated ground
water will continue to migrate further downgradient of the site,
presenting the threat of exposure to human receptors. The
Englishtown Aquifer is classified as GW-2: Current or Potentjial
Potable Water Supply. While there are presently no known users
of the aquifer as a potable water source, there could be in the
future and there are current users of the aquifer for non-potable
purposes. It is unlikely that contaminant concentrations would
be reduced to safe drinking water levels by natural phenomena
such as chemical and biological degradation within any reasonable
timeframe. ‘Because Alternative 1 does not meet the threshold
criteria of being protective of human health and the environment,
- it is eliminated from consideration and will not be discussed any
further.

Alternative 2 is marginally more protective of human health and
the environment than Alternative 1 because the slurry wall and
cap would reduce further migration of contamination downgradient.
However, without some type of active treatment, there is little
likelihood that contaminant concentrations would be reduced to
safe levels by natural phenomena such as chemical and biological
degradation.

Alternatives 3, 5, and 7 all would be protective of human health
and the environment if implemented. Each of these three
alternatives would prevent the further migration of contaminated
ground water, limiting the threat of exposure to potential
receptors, and would reduce the concentrations of contaminants
found in the ground water emanating from the site to safe levels.

Co ance w cable Rele opriate Re ements

{ARARS)

addresses whether or not a remedy will meet all Federal and State
environmental laws, and/or provide the basis for a waiver from
any of these laws. These ARARs are divided into the following
three groups: chemical-specitic, action-spocitic, and location-
specific.

Chemical-Specific ARARs

Chemical-specific ARARs are usually numerical values which
establish the amount or concentration of a chemical that may be
found in, or discharged to, the ambient environment.

Alternatives 3, 5, and 7 would all meet chemical-specific ARARs.
The chemical-specific ARARs for ground water remediation at the

IOC/CC site are the promulgated Federal and State drinking water
‘standards.

Alternative 2 is unlikely to attain the chemical-specific ARARs
for ground water because reducing contaminant concentrations is
solely dependent upon natural chemical and biological degradation
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phenomena. Even if the cleanup levels could be achieved, the
time period would be significantly longer than would be achleved
under active remediation.

Action-Specific ARARs

Action-specific ARARs are technology or activity-specific
regulations, requirements, or limitations related to any remedial
measures determined necessary for the site.

All of the alternatives can be designed and implemented to
achieve their action-specific ARARs including applicable Resource
Conservation and Recovery Act (RCRA) and Toxic Substances Control
-Act (TSCA) requirements. :

Location-Specific ARARs

Location-specific ARARs are restrictions placed on the
concentrations of hazardous substances or the conduct of
activities solely because they occur in a special location.

All of the alternatives would comply with current wetlands and
floodplain regulations. A wetlands delineation/assessment will
be conducted to identify any potential impacts of the remedial
activities to the wetlands and to identify procedures to reduce
the impacts. Also, an assessment will be conducted to delineate -
the floodplain and to identify an appropriate mitigation for any
adverse floodplaln impacts. The floodplain assessment will be
conducted using the 500-year contour as defined by the Federal
Emergency Management Agency. The wetlands and floodplain
assessments will be conducted early in the remedial design. 1In
addition, a Stage IA cultural resource survey will be conducted
in accordance with the National Historic Preservation Act.

PRIMARY BALANCING CRITERIA

Long-term Effectiveness and Permanence

refers to the ability of a remedy to maintain reliable protection
of human health and the environment over time. This criterion
includes the consideration of residual risk and the adequacy and
reliability of controls.

Alternatives 3, 5, and 7 all provide the greatest long-term
effectiveness and permanence because their intent is to treat
ground water to health-based standards which are developed to
minimize risk to safe levels. 1In order to effectively achieve
the ground water cleanup goals, it will also be necessary to
remediate the various sources of ground water contamination
(soil, waste filter clay, and the petroleum product). If these
sources are not remediated, they will continue to contaminate the
ground water and have a detrimental impact on the ground water
cleanup. However, the effectiveness of Alternative 3 or 7 is
less certain than Alternative 5 owing to implementability
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concerns as discussed later in the Implementability Section of
this document.

Alternative 2 provides much less long-term effectiveness and
permanence than any of the three treatment alternatives since
contaminant reduction to safe levels is dependent upon natural
‘phenomena and the contaminants would remain on the site.

eduction o oxie ob t or Volume ough satment

‘refers to the preference for a remedy that uses treatment to
reduce health hazards, contaminant nigration, or the quantity of
contaminations at the site.

The active treatment alternatives (Alternatives 3, 5, and 7)
would prcvide the greatest reduction of toxicity, mobility, and
volume oi contaminated ground water. The extraction of the
ground water would reduce the volume of the contaminated ground
water and would reduce the mobility of the contaminants. The
treatment of the extracted ground water would reduce its toxicity
prior to discharging to Birch Swamp Brook.

Under Alternative 2, the mobility of contaminated ground water
would be reduced, due to partial containment of the aquifer,
although, not as much as by the three treatment alternatives.
Alternative 2 relies upon natural phenomena to reduce the volume
and toxicity level of contaminated ground water.

Short-term Effectiveness

refers to the period of time needed to complete the remedy and
any adverse impacts on human health and the environment that may
be posed during construction and implementation of the remedy.

For Alternative 2, short-term adverse environmental impacts would
result from diverting Birch Swamp Brook. Fugitive dust emissions
from the construction of the slurry wall and cap could pose risks
to the community beyond those which would be experienced under
the general construction activities associated with Alternatives
3, 5, and 7. However, for Alternatives 2, 3, 5, and 7, dust
suppression measures would be implemented to prevent off-site
migration of dust and minimize risks to nearby residents and on-
site workers.

The installation and operation of extraction wells under

" Alternatives 3, 5, and 7 will involve risks similar to those
encountered during the RI, prlmarily exposure to volatile organic
contaminants existing at the site. A Health and Safety Plan
would be 1mplemented to address and minimize those risks.

Discharging the ‘treated water to Birch Swamp Brook would not have
any adverse impact on the stream. The treated water would be
discharged in accordance with the effluent criteria developed by

. NJDEPE.
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Implementability

refers to the technical and administrative feasibility of a
remedy, including the availability of materials and services
needed to implement the chosen solution. It also includes
coordination of Federal, State, and local governments to clean up
the site.

Alternative 2 would utilize demonstrated reliable technologies
with readily available construction equipment and material but
would pose certain coordination and administrative hurdles.
These hurdles include those associated with f1111ng wetlands and
diverting Birch Swamp Brook.

Alternatives 3, 5 and 7 pose administrative hurdles with regard
to the need to purchase at least two adjacent off-site properties
to install the treatment plant. Because of the wide spread soil
contamination and the relatively small land size of the Champion
Chemicals Company property, the treatment plant will be located
on the two adjacent properties.

Alternative 3 includes UV/Oxidation technology, which can destroy
organic contaminants, but is questionable for the treatment to
required levels for ground water contaminated with PCBs.
Treatability studies would be required for this technology with
uncertain results.

Alternative 5 technologies have been proven effective in full
scale operations and are widely used for water treatment.
Precipitation effectively removes metals including arsenic, while
carbon adsorption effectively removes organic contaminants.
Treatability studies would be limited to those needed to
determine types and amounts of precipitating agents and the
amounts of carbon required. Sludge from the precipitation step
would be disposed of in accordance with appropriate Federal and
State requirements. Spent carbon would be regenerated for reuse,
if feasible, or disposed of in accordance with appropriate
Federal and State requirements.

Alternative 7 includes ion exchange technology, which can remove
metals (inorganics), but is questionable for the removal of
arsenic. Treatability studies would be required for this
technology with uncertain results as to the technology's
effectiveness.

Alternatives 3, 5, and 7 pose a potential future implementability
concern regarding the availability of adequate disposal and
treatment facilities for the spent carbon and the sludge .
generated by the treatment system. Currently, there are licensed
chemical waste landfills and incinerators available for the
disposal of PCB~contaminated activated carbon regulated under the
Toxic Substances Control Act. Future availability v1a landfill
disposal or incineration is uncertain. .
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Cost

refers to the estimated costs for each remedial alternative.
These include estimated capital and annual operation and
maintenance (O&M) costs, also expressed as estimated total
present worth cost.

Cost estimation for the ground water remedial alternatives are
based on a 30-year period using a discount rate of 5 percent.
All alternatives and their associated costs are as follows:

Alt. gapital Cost o&M Total Present Worth Cost
1 $ 0 $ 56,000 $ 975,000

2 $4,148,000 $ 59,000 $ 5,140,000

3 $1,586,000 $553,000 $10,291,000

5 $1,526,000 $515, 000 $ 9,647,000

7 $1,750,000 . $467,000 $ 9,133,000

(o) NG

tat a

refers to the aspects of the preferred alternatives and other
alternatives that the supporting agency favors, objects to, and
any specific comments regarding State ARARs or the proposod use
of waivers.

As the lead agency for the investigation, the State of New
Jersey participated in the selection of the remedy for this site.
The State, therefore, concurs with the selected remedy of
Alternative 5.

Communit cceptance

This summarizes the public's qeﬁerai response to the alternative
described in the Proposed Plan and in the RI/!B, based on public
comments.

The objective of the community relations activities was to inform
the public about the work being performed at the site and to
receive input from the public on the remedy. The community
expressed support for the preferred alternative. Questions and
answers raised during the public meeting are presented in the
Responsiveness Summary (Appendix C). The community did not
identify any issues that necessitated changes to the Proposed
Plan or the preferred alternative.

SELECTED REMEDY

Based upon consideration of the requirements of CERCLA, the
detailed analysis of the alternatives, and public comments, the
EPA and NJDEPE have selected Alternative 5 as the remedy for the
IoC/CCC site.
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Alternative 5: Ground water Extraction, Precipitation, Carbon
Adsorption, Discharge to Birch Swamp Brook is comprised of the

following components:

- Extraction of the contaminated ground water that is
above cleanup standards;

-~ . Treatment of the extracted ground water via
precipitation of inorganic contaminants and carbon
adsorption of organic contaminants;

- Discharge of the treated ground water to Birch Swamp
Brook; - :
- Continuation of the floating product removal action

currently being undertaken by the Environmental
Protection Agency; and

- Appropriate environmental monitoring to ensure the
effectiveness of the remedy.

The selection of Alternative 5 is based upon the comparative
‘analysis of the ground water alternatives above, and provides the
best balance of tradeoffs with respect to the nine evaluation )
criteria. ARARs for the selected remedy are provided in the
discussion Attainment of A cable elevant and ropriate
Requirements of Environmental Laws in the following section. The
selected alternative for the cleanup of the contaminated ground
water employs an effective, readily-implementable technology for
treatment of inorganic and organic compounds. The only residuals
of the treatment are the spent carbon and sludge from the
precipitation process. As stated previously, the spent carbon
would be regenerated for reuse, if possible, and the sludge
generated from the treatment facility would be disposed of in
accordance with appropriate Federal.and State requirements.

As stated previously, EPA is in the process of removing the
petroleum product layer from the ground water. Since this
product is contributing to the ground water contamination, EPA
and NJDEPE consider the removal of this source of contamination
an integral part of the remediation of the ground water. It is
anticipated EPA will not complete the product removal under its
removal authority. As a result, NJDEPE as the lead agency for
the site, will complete the remaining work associated with the.
removal of the floating product as a component of this Operable
Unit 2 ground water remedy.

One goal of the ground water remedy is to restore the
contaminated aquifer to Federal and State promulgated MCLs. A
further objective of the ground water remedy is to restore the
ground water to its beneficial use which, at the IOC/CCC site, is
a drinking water aquifer, and to prevent the further migration of
the contaminant plume. Based on information obtained during the
RI, and on careful analysis of all remedial alternatives, EPA and
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the State of New Jersey believe that the selected ground water
remedy will achieve these goals. It may become apparent,
however, during implementation or operation of the ground water’
-extraction system and its modifications, that contaminant levels
have ceased to decline and are remaining constant at levels
higher than the remediation goal over some portion of the
contaminated ground water plume. In such a case, the system
performance standards and/or the remedy may be reevaluated.

The remedy would include ground water extraction for an
estimated period of over 30 years, during which time the system's
performance would be carefully monitored on a regular basis and
adjusted as warranted by the performance data collected during
operation. Modifications may include any or all of the
following:

- Discontinuing pumping at a well where cleanup goals have
been attained;
- Alternating pumping at the wells to eliminate stagnation
points;

- Pulse pumping to allow aquifer equilibration and allow
adsorbed contaminants to partition into the ground water;
and/or

- Installing additional extraction wells to facilitate or
accelerate cleanup of the contaminant plume.

To ensure that cleanup levels are maintained, the aquifer will be
monitored at those wells where pumping has ceased following
discontinuation of ground water extraction. These wells would be
sampled on a regular basis (e.g., quarterly) for several years,
followed by annual sampling thereafter for 5 to 10 years.

As stated previously, one goal of the ground water remedy is to
restore the contaminated aquifer to Federal and State promulgated
MCLs. NJDEPE has requested that ground water contamination at
the site be remediated to the levels specified in its Proposed
Cleanu t d o minat 3

provided in Table 6. EPA has determined that further remediation
of the contaminated ground water at the Site to the levels
requested by the NJDEPE, while ineligible for CERCLA funding,
does not conflict, or is not inconsistent, with the selected
remedy. The NJDEPE has agreed to fund the incremental costs
associated with this additional cleanup.

The total estimated cost for the selected remedy is $9,647,000.
Details of the costs of this remedy are shown in Chapter 8 of the
Ground Water Control Feasibility Study Report..

Detailed technical épecifiéations will be developed during the
design phase of the remedy. As part of the design, treatability
studies will be performed for the precipitation treatment process
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to determine the specific types and amounts of precipitating
agents needed. In addition, treatability studies for the  carbon
adsorption process will be performed to provide design data on

. bed life, contaminant concentrations on the spent carbon and
regenerability.

The selected alternative will comply with current wetlands and
floodplain regulations. A wetlands delineation/assessment will
be conducted to identify any potential impacts of the remedial
activities to the wetlands and to identify procedures to reduce
the impacts. Also, an assessment will be conducted to delineate
the floodplain and to identify any appropriate mitigation for any
adverse floodplain impacts. The floodplain assessment will
conducted using the 500-year contour as defined by the Federal
Emergency Management Agency. The wetlands and floodplain

- assessments will be conducted early in the remedial design. 1In
.~ addition, a Stage IA cultural resource survey will be conducted
in accordance with the National Historic Preservation Act.

STATUTORY DETERMINATIONS

EPA's selection of Alternative 5 for the remediation of the
contaminated ground water at the IOC/CCC site will comply with
the requirements of Section 121 of CERCLA, as amended. The
action is protective of human health and the environment,
complies with Federal and State requirements that are applicable:-
or relevant and appropriate to this action, and is cost-
effective. This action utilizes permanent solutions and
alternative treatment technologies to the maximum extent
practicable, given the limited scope of the action. The
statutory preference for treatment that reduces toxicity,
mobility or volume will be addressed in this action, as
appropriate. The action does not constitute the final remedy for
the site. Subsequent actions are planned to fully address the
remaining principle threats posed by this site. A brief, site-
specific description of how the selected remedy complles with the
statutory requirements is presented below.

1. Protection o ea ' ' vironment

The selected alternative is protective of human health and the
environment and deals effectively with the threats posed by the
contaminants which were identified. The principal threats
include the ingestion of contaminated ground water by future
residents and the migration of the ground water to Lake Lefferts,
which, in addition to the Englishtown Aquifer, is a potential
source of drinking water.

The selected remedy will allow for the extraction of the
contaminated ground water before it migrates any further .off
site, and will minimize any cross-media impacts. In implementing
the action, the risks associated with construction and the length
of time for implementation will be minimized. The selected
remedy will reduce the risks posed by each pathway to the
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population by extracting the contaminated ground water and
treating it to meet discharge standards developed for Birch Swamp
Brook. The intent of ground water remediation is to reduce the
concentration of the contaminants to meet promulgated Federal and
State drinking water standards.

Promulgated Federal and State MCLs, New Jersey State Ground Water
Quality Standards promulgated under State law and site specific
risk based cleanup levels (for some hazardous substances) are the
groundwater cleanup goals for the remedy selected in this ROD.
EPA recognizes NJDEPE's request that groundwater at the Site be
remediated to the levels specified in the proposed "Cleanup
Standards for Contaminated sites" which NJDEPE distributed to the.
public for comments earlier this year. EPA has not identified
these proposed State regulations as ARARs nor are.they potential
ARARs since they have not yet been promulgated by the State.
Furthermore, EPA has not identified them as TBCs for this Site.
Therefore, any additional actions which might be required (beyond
the remedy selected in this ROD) to remediate groundwater at the
site to the levels specified in the proposed State regulations
are not required by CERCLA nor are they eligible for Federal
funding under CERCLA. Any such additional actions may be
undertaken if they are identified by the State in a timely
manner, if EPA determines they are consistent with the remedy
selected in this ROD and they are performed entirely with NJDEPE
funding.

All ARARs would be met by the selected remedy. .
emj =S

The selected ground water remedy would achieve compliance with
chemical-specific ARARs related to the contaminants found in the
ground water at the site. The ARARs include the promulgated
Federal Safe Drinking Water Act and the State of New Jersey
Drinking Water Standards, 40 C.F.R. 141 and NJAC 7:10,
respectively, which identify MCLs for the ground water. Table 7
shows these levels for the compounds detected in the ground
water. The more restrictive of these levels will be used as the
cleanup goals for the ground water. For those compounds which
have no promulgated MCLs, risk-based drinking water cleanup goals
were developed as shown on Table 8 and presented in Appendix D.
The intent of the ground water remediation is to reduce the
contaminants found in the ground water at the site to promulgated
and calculated risk-based cleanup levels. '

Action-specific ARAR

The selected remedy would address and comply with action-specific
ARARs for the construction of the treatment plant and the
discharge to Birch Swamp Brook. The treatment plant would comply
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with 40 CFR Section 260 through 268 of the Federal Resource
Conservation and Recovery Act and the New Jersey Hazardous Waste
Regulation at N.J.A.C. 7:26; both set standards for the ‘
identification, listing, generation, handling, treatment,
storage, and disposal of hazardous wastes. Discharging to Birch
Swamp Brook would comply with N.J.A.C. 7:14A of the New Jersey
Pollutant Discharge Elimination System and New Jersey Surface
Water Quality (N.J.A.C. 7:9-4). These effluent limits are
provided in Table 10. The shipment of hazardous waste off site
to a treatment facility should be consistent with the Off-site
Policy-Directive Number 9834.11 issued by the Office of Solid
Waste and Emergency Response (OSWER). This directive is intended
to ensure that facilities authorized to accept CERCLA generated
waste are in compliance with RCRA operating standards.

Also, the selected remedy would comply with 40 C.F.R. 761 -
761.75 of TSCA, which governs the disposal of PCB-contaminated
wastes in a landfill or incinerator, if the regeneration of the
spent carbon is not possible.

In addition, the selected remedy would comply with all the
requirements regulating worker health and safety under the
Federal Occupational Safety and Health Act.

Location-Specific

Since the site is located near wetlands and in a floodplain, the
selected remedy would comply with Executive Order No. 11,990 and
11,988, which govern the protection of wetlands and the
management of floodplain. The National Environmental Policy Act
(NEPA) regulations (40 CFR Part 6) are applicable for actions
involving construction of facilities in wetlands or alteration of
wetlands.

3. Utilization of Permanent Solutions and Alternative Treatment

Technologies to the Maximum Extent Practicable

The selected remedy utilizes permanent solutions and alternative
treatment (or resource recovery) technologies to the maximum
extent practicable by providing the best balance of tradeoffs
among the nine evaluation criteria for all the alternatives
examined. The selected remedy does offer a high degree of long-
term effectiveness and permanence; it will significantly reduce
the inherent hazards posed by the contaminated ground water at
the site, by extracting and treating the ground water to
applicable Federal and State standards.

4. ' eatme i ement

The selected remedy satisfies the statutory preference for
treatment as a principal element. The contaminated ground water
at the site is a potential threat to human health and the
environment. The selected remedy reduces the levels of
contaminants in the aquifer through extraction of the ground
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water. It reduces the concentration of the contaminants in the
extracted ground water through treatment prior to the discharge
to Birch Swamp Brook.

5. Qost-gffegtivgnéég

Of the alternatives which most effectively address the threats
posed by the contaminated ground water plume, Alternative 5, the
selected remedy, affords the highest level of overall
effectiveness proportional to its cost. Based on the information
generated during the GWCFS, the estimated total project cost is
$9,647,000. Although the estimated total project cost for
Alternative 7 is lower at $9,133,000, the effectiveness of this
alternative is less certain than that of the selected remedy.

DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan for the IOC/CCC site was released to the public
on July 31, 1992. The Proposed Plan identified the preferred
alternative. NJDEPE and EPA reviewed all written and verbal
comments submitted during the public comment period. Upon review
of these comments, it was determined that no significant changes
to the selected remedy, as it was originally identified in the
Proposed Plan, were necessary.

The carcinogenic and non-carcinogenic risks were revised from the
initial values presented in the Proposed Plan. The overall
carcinogenic risk associated with the ingestion of ground water
had been calculated using a high concentration of arsenic, which
exceeded the limitation of the linear low dose cancer risk
equation. The carcinogenic risk as presented in this ROD does
not include arsenic. However, the concentration of arsenic
greatly exceeds the MCL of 50 ppb and exposure to these levels
could result in a highly increased cancer incidence.
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TABLE 1
Ground water sampling Results (ppb)

. and
Corresponding MCLs
Contaminants Maximum Federal New Jersey
Concentrations MCL MCL

VoCs

Methylene Chloride (a) 12 5 2
.Benzene 55 ' 5 1
Tetrachloroethene 35 , 5 1
1,2-dichloroethene (cis) 200" 70 10°
1,2-dichloroethene (trans) 200° 100 10°
1,2-Dichloroethane (a) 49 5 -
" Trichloroethene 160 5 1
Ethylbenzene 120 700 -
Xylenes (total) 580 10000 44
Toluene 2200 1000 -
4-Methyl-2-pentanone (a) 490 - -
SVOCs

Acenaphthene 24 - --
2-Methylphenol 6800 - -
Bis(2-ethylhexyl)phthalate 380 6 --
4-methylphenol 210 - --
2,4-dimethylphenol 30 - --
Naphthalene 630 - -
Di-n-butyl phthalate ' 18 - -
Phenanthrene , 64 - -
Fluoranthene 11 ~ - -
Pyrene 16 - -
Fluorene : ' 33 ' - --
1,2,4-trichlorobenzene 170 70 8
2-methylnaphthalen 1000 -- -
PCBs : 390 . 0.5 : 0.5

4,4' DDT (a) 7.5 - -



TABLE 1 (Cont.)

INORGANICS

Antimony 187 6 -
Lead 257 - -
Arsenic 69,500 50 50
Silver 119 - -
Beryllium 14 4 -
Vanadium 41 -- --
Chromium (total) 119 100 100
Zinc 152 -- -
Nickel (a) 102 100 -—

== Value not available

(a) Compound not identified as Chemical of Concern in RI Report
' for purpose of the Risk Assessment.
* Total



TABLE 2

Contaminants of Concern A
Imperial O0il Company/Champion Chemical Site

Yola es

Benzene Tetrachloroethene
1,2-Dichloroethene Trichloroethene
Ethylbenzene Xylenes
Toluene

emj- iles
Acenaphthene 2-Methylphenol
Bis(2-ethylhexyl)phthalate 4-Methylphenol
2,4-Dimethylphenol Naphthalene
Di-n-butyl phthalate Phenanthrene
Fluoranthene Pyrene :
Fluorene 1,2,4-Trichlorobenzene

-2=Methylnaphthalene
Pesticides/PCBs

Aroclors

Inorganics
Antimony | Lead
Arsenic Silver
Beryllium Vanadium

Chromium . Zinc



TABLE 3

Reference Dose for Selected Chemical of Concern
IMPERIAL O1L/CHAMPION CHEMICAL SITE

09-Hay-90
CHRONIC
RfD STUDY CONF IDENCE
COMPOUND mg/kg/day SOURCE TYPE (1) LEVEL
Ant imony |4.00E-04 | 1RIS | oW | Low
I I | | '
Butyl benzyl Phthatete |2.00E-01 | IR1S | DIET | Low
| | | I
Chromium 111 |1.00€+00 | IRIS | DIET |  Low
| I | |
Copper |3.70€-02 |prop. MCL| DV |
| | | |
0i-n-butyl phthalate J1.00E-01 | RIS | OIEV | Low
I | | |
t-1,2-Dichloroethylene - |2.00E-02 | RIS | DV | Low
: | | | |
2,4-Dimethylphenol (2) |6.00E-04 | RIS | GVGE | Low
| | b |
Ethylbenzene : J1.00E-01 | RIS | GVGE | Low
I | | |
Ltead ¥ [1.406-04 |© McL | ow |
| | | |
2-Methylphenol (o-cresol)|5.00E-02 | IRIS | GVGE | Medium
I | ! |
4-Methylphenol (p-cresol)|5.00E-02 | RIS | GVGE | Medium
I I I I
Noncercinogenic PAlls (3) |4.00E-O1 |HEASY (5)| DOIET |
I | | |
Sitver : |3.00e-03 | RIS | DIET | Medium
I I | |
Styrene [2.00E-01 | IRIS | GVGE | HMedium
| | | |
Volucne '1.006-01 | sRiS | INM | Medium

* USEPA does not have a verified RfD for lead.

The

CRITICAL UNCERTAINTY AND

EFFECT HODIFYING FACTORS
|tongevity, blood glucose, and |UF = 1000 #,A,L
|cholesterol |
|increased liver and brain-to-body |UF = 1000 H,A,S
|{weight ratios |
|[Mo effects observed |UF = 100 H,A.
- |MF = 10
|Locat GI irritation |
| |
|Increased mortality JUF = 1000 H,A,S
| |
jincreased serum alkaline |UF = 1000 H,A,S
i |
|8ody weight and organ changes JUF = 1000 H,A,S
| ’ |
JLiver and kidney toxicity JuF = 1000 H,A,S
| |
|CNS Effects (
| |
|Decreased body weights : |UF = 1000 H,A,S
|Neurotoxicity ' |
|Pecreased body weights |UF = 1000 H,A,S
|Neurotoxicity |
|ocular and internal tesions {
j ‘ o
|Argyria juF = 2 (&)
| |
|Red blood cell and liver effects |uF = 1000 H,A.S
| |
JClinical chemistry and hematotogical JUF = 100 WA

risk values were recalculated to reflect

this policy



TABLE 3 (Cont inued)

Refereuce Dogse for Selected Chemical of Concern
THPERIAL OLL /CHAMPION CHEMICAL SITE

CHRONIC
R{D sTupy CONF 1DENCE CRITICAL UNCERTAEINTY AND

COMPOUND eag/kg/day SOURCE TYPE (1) LEVEL EFFECY MODIFYING FACTORS
1,2,4-Trichlorobenzene  |2.00E-02 | HEAST | GVGE | |increased liver-to-body weight ratio | |

| | | | | o | |
Vanadium §7.00E-03 | HEAST | buW | [None observed | |

o | | y » | | |
Xylenes (totat) J2.00E+00 | RIS | GVGE | Medium |Wyperactivity, decreased body weight,|UF = 100 H,A |

| | | } {and increased mortality (males) | }
Zinc |2.00E-01 | HEAST | DIET | jAnemia ’ | |

| I ! | I | I

Confidence level and uncertainty and modifying factors from IRIS

Uncertainty factors (UfF) of 10 are applied for each of the following uncertainties:
#H = variation in human sensitivity
A = animal to hunan extrapolation
§ = extrapoloation from subchronic to chronic NOAEL
L = extrapolation from LOAEL to NOAEL

Modifying factors (MF) range from 1 to 10. The default factor is 1.
Only modifying factors greater than 1 are listed.

(1) GVGE = gavage study
O a drinking water study
INH = inhalation study
(2) Based on oral RfD for 2,6-dimethylphenol

(3) Bascd on oral RID for naphthalcne

(4) the stundard UF of 10 for intraspecies variability is not ‘considered appropriate
A UF of 2 is used for the LOAEL because the critical effect is considered to be minimally severe.

" (5) USEPA Health Effects Assessment Sumnary lables



TABLE 4

SUMMARY OF RISK ESTIMATES
via
INGESTION OF GROUND WATER
(as calculated in the RI Report)

Wells on Ioc/cC Most Probable Realistic Worst
Property Case Exposure Case Exposure

Noncarcinogenic Risks (HI) 16.8 51.8

Carcinogenic Risks 8x10?! >1

Wells off I0C/CC ' Most Probable Realistic Worst
Property Case Exposure Case Exposure

Noncarcinogenic Risks (HI) 5.2 ' 25.1

‘Carcinogenic Risks 2x10° 5x10%?

REVISED RISK CALCULATIONS

Wells on IOC/CC ‘ Most Probable Realistic Worst
Property Case Exposure Case Exposure

Noncarcinogenic Risks (HI)! : 8.8 ' 19.4

carcinogenic Risks? ~ 8xio0* L 2x10*

Wells off Ioc/CC Most Probable . Realistic Worst
Property Cas osure Case osure

Noncarcinogenic Risks (HI)! 4.0 18.2

carcinogenic Risks? 1x10* . 4x10?

1. EPA recalculated all hazard indices subtracting all lead
non-cancer effects based on the NJDEPE's RfD, which is not
an EPA verified value.

2. . Carcinogenic risk estimates shown do not include those from
arsenic present in the ground water because ground water
arsenic concentrations exceed the limitation of the linear
low dose cancer risk equation (see text).



09-May-90

COMPOUND

TABLE 5

Slope Factor for Selected Chemical of Concern
INPERIAL OIL/CHAMPION CHEMICAL SITE

SLOPE
FACTIOR

(mg/kg/day)-1 SOURCE

........................................................................................................

Arsenic

Benzene

BEHP (3)

8erytlium

Chioroform
carcinogenic PAHs (4)
1,2-Dichloroethane
Hethylene Chloride
PC8
lelrachloroe(hylene'

Trichioroethylene

1.75€+00 IRIS

2.90E-02 IRIS
1.40E-02 RIS
4 .30E+00 IRIS
6.|6E-03 IRIS
9.10E;02 IRIS
7.506-03 IRIS
7.70e+00 1R1S
5.10€-02

1.10€-02 HEAST

|
I
|
|
|
|
|
|
|
|
| 115408
|
|
|
|
I
I
I
|
I
|

HEA (5)

HEAST(6)

stuoy WEIGHT OF EVIDENCE CANCER
TYPE (1)  CLASSIFICATION (2) 1YPE
| ow | A Iskin |
| I ! |
| e | A [Leukemia |
| | | I
| o1er | 82 |Liver |
| | | |
| ou | 82 |ALL sites |
| | I |
| ou | 82 |Kidney |
| | | |
| olEr | 82 jstomach |
L | I
| Gve | 82 |Circuletory System|
I I | |
| ousing | 82 fLiver |
I | | |
| ower | 82 |tiver |
| | : | |
| GvGE | B2 |tiver |
| | | |
| Gvee | 82 Liver |

(1) GVGE = gavage

oM = drinking water

1N = inhalation

(2) A - Human carcinogen B2 - Sufficient evidence of carcinogenicity in animals

(3) BENWP = Bis(2-ethylhexyl)phthalate

(4) Based on benzo(a)pyrene

(5) USEPA Health Effects Assessment

(6) USEPA NHealth Effects Assessment Swummary Tables



TABLE 6

NIJDEPE's Proposed Cleanup Btandards'fog Contaminated Sites
and

8ite Contaminant Levels

- Contaminants Maximum NJIDEPE's Proposed
' Concentration Standard
(ppb) (ppb)
VOCs
Benzene 55 - 1
Methlyene Chloride 12 1
Tetrachloroethene 35 1
1,2-Dichloroethane 49 2
1,2-Dichloroethene(cis) 200 10
1,2-Dichloroethene(trans) 200 100
Trichloroethene 160 1
Ethylbenzene 120 : 700
Xylenes : 580 40
Toluene : 2200 1,000
SVOCs
Acenaphthene 24 400
2-Methylphenol 6800
Bis(2-ethylhexyl)phthalate 380 30
4-Methylphenol#* ' 210 400
2,4-Dimethylphenol* 30 100
Naphthalene 630 : 30
Di-n-butyl phthalatex* : 18 _ 900
Phenanthrene#* 64 100
Fluoranthene#* 11 _ 300
Pyrene* : 16 200
Fluorene#* 33 300
1,2,4-Trichlorobenzene 170 9
2-Methylnaphthalene 1000 : 100
4,4'-DDT 7.5 0.1

PCBs 390 0.5



TABLE 6 (Cont.)

Inorganjcs

Antimony 201 20
Lead 257 10
Arsenic . 69,500 8
Silver : : 119 T 20
Beryllium# . 14 20
Vanadium#* 41 100
Chromium 119 100
Zinc»* 150 5,000
Nickel . . 102 ) 100

* Compounds with maximum concentrations less than NJDEPE proposed
standard



TABLE 7

Federal and state Maximum Contaminant Levels (MCLs)

and

Corrésgonding 8ite Contaminant Levels (ppb)

Contaminants Maximum Federal
Concentration MCL
VOCs
Methlyene Chloride (a) 12 5
Benzene 55 5
Tetrachloroethene 35 , 5
1,2-Dichloroethene (cis) 200° 70
‘1,2=Dichloroethene (trans) 200° 100"
1,2-Dichloroethane (a) 49 5
Trichloroethene 160 ' 5
Ethylbenzene 120 700
Xylenes (total) 580 10000
Toluene 2200 1000
4-Methyl-2-pentanone (a) 490 -
SVoCs
Acenaphthene 24 -
2-Methylphenol 6800 -
Bis(2-ethylhexyl)phthalate 380 6
4-Methylphenol 210 -
2,4-Dimethylphenol 30 | -
Naphthalene 630 -
Di-n-butyl phthalate 18 --
Phenanthrene 64 ‘ -
Fluoranthene 11 -
Pyrene 16 -
Fluorene 33 --
1,2,4-Trichlorobenzene 170 70
2-Methylnaphthalene 1000 -
PCBs . 390 _ 0.5
4,4' DDT (a) 7.5 -

New Jersey

MCL



TABLE 7 (Cont.)

INORGANICS

Antimony 187 6 -
Lead 257 - -
Arsenic 69,500 50 50
Silver 119 - -
Beryllium 14 4 -
Vanadium 41 - -
Chromium (total) 119 100 100
Zinc 152 - -

Nickel ' (a) 102 100 -

-- Value not available .

(a) Compound not identified as Chemical of Concern in RI Report
for purpose of the Risk Assessment.

*  Total '



TABLE 8

Federal Risk-Based Cleanup Levgls (ppb)

Contaminants A Maximum' Risk-Based?
Concentration =  Cleanup levels
Acenaphthene 24 _ 2200
2-Methylphenol 6800 -—+
4-Methylphenol 210 1800
2,4-Dimethylphenol 30 : 730
Naphthalene 630 1500
Di-n-butyl phthalate 18 3700
Phenanthrene 64 -—+
Fluoranthene 11 1500
Pyrene 16 1095
Fluorene 33 1500
2-Methylnaphthalene 1000 -—+

-- Value not available

Concentration in ppb

Toxicity number not available on IRIS or HEAST

Risk levels listed are derived from EPA's Region III Risk-
Based Concentration Table, Third Quarter 1992. ‘

N+



From: Peter Moss (PMOSS)

To: TANDERSO

Date: Tuesday, January 12, 1993 3:55 pm
Subject: Imperial ROD

Thanks very much for sending me the ROD Fact Sheet.

Upon reviewing the ROD, I find Table 9 is missing.
Everything else is complete.

Please provide a copy of table 9, so I can submit the
ROD to the Clearinghouse. Thanks very much.

Peter D. Moss

From: Trevor Anderson (TANDERSO)
To: PMOSS
Date: Tuesday, January 12, 1993 5:26 pm

Subject: Imperial ROD -Reply

there is no table 9 in the rod. the table numbers are as follows:
table 1,2,3,4,5,6,7,8,10. if you read the rod carefully, there
wouldn't be any mention of a table 9.



] L ia Ll -L\J_
. Surface Water Discharge Limitations and Monitoring Requirements
_ Imperial Company/Ghampion Chemicals Site’
SMIEALL 001

CM: irperial Ofl/Chaspion Ehemicala (10CC)
Averape Flou: 28 GPM

Lotitude: 40° 23' 03w ¥

Type of Ussteuater: Treated Groundwater

Revised.930

. Report

“Longituder?4® 441 45" W Meximum Flows ~ OPM
VORST TR . PERAIT
oA QUALITY TECRIOLOSY  METECD oA SOUTVALENT
TurLUDNT AN BASED DETECTION  METNCD EFPLLENT
PARNETER BATA o hIELIR AN TR SEVEL . BeRCR  LINIY
All valuss ore in ‘ . .
w/t unless AN DAY  NOX DAY ) N BAY
otheruise steted AVa MX AV X . VG X
EONVENTIONAL AND (O - CONYENTIONAL POLLUTANTE
Flow (MED) 0.036 . . . . . . 0.034  AReport
Total Organic Carbon (mg/l) . - . « 80 m' . - Report 350 (1)
Total Dissolved Solfds (mg/l) - 150 310 . - . - 150 310
. (kg/day) 20 42 20 42
Total Suspended Solids (mg/l) - 20 &0 . - - . 20 40
o (kg/day) 2.7 5.8 : 2.7 5.3
P".(..u.) - .. b 6.0 l|l\ 9.0 - - 6.0 min ’.0
olnolv_od Oxygen (mg/l) . 5.0 ainimm . . - - $.0 aininm
Petroleun Nydrocarbons (mg/l) 609529 . .. 0 B¢ - . ¢ 13
Chronfc Taxfcity (X effluent) -  woZC & 160K (3) - - . - " HOEC » 100% (3)
Senzene 93 0.1% 0.% 37 136 (4 0.2 602 0.13 0.30
(kg/day) 0.000020  0.00004% - B 0.000041
1,1-Dichlorosthane s . . ‘’ %Wy - . 2 39
1,2-Dichloroethane e 0.29 058 68 211¢é) 0.03 ®01 029 0.8
(kg/day) 0.000040  ©.000080 0.000040 0.000080 .
1,2 trens-Dichiorasthylene 200(totel) - - Y Sy - e ) B (&)
Ethyibenzens 120 . - 2 W - - 326 108 ¢4)
Nethylene Chioride y 25 5.0 &0 () 0.8 601 2.5 3.0
‘ Ckg/day) 0.00034  0.00048 0,0003¢  0.00068
4+Nethyl-2-Pentsnone 490 . . & (3 - - (3 o8 (5
Totrachioroethylene )] 0.39 oO.7 2 %@ o003 604 0.3% 0.7
(kp/day) 0.000053  0.0001Y 0.000053  0.00011
Tolusne , - e - 2 80(4 - - ) 80 (4)
* Yrichiorcethylene 160 1.1 22 M s oM . 14 22
(kg/day)  0,00015  ©0.00030 ‘ 0.0001S  ©0.00030
Xylenes, Total 880 . . . $0¢6y - 30 ¢6)



Table 10 (Continued)

pENIT

wast W .
case QUALITY TRCOLOSY OETNDD EPA SOUIVALENT
1FLENT BASED " SETECTION T EFFLVDNT
PARAMETER BDATA ' LINITS LINITS VL MPRER  LISIY
All valuss are In s
W/l untess MON DAY WX DAY /) MO DAY
otherwise stated AVE  BX AV WX : a%  max
ACID NP PASE/WPUTRAL CONPOLNDS
Benzoic Actd 11000 . . 5 190 (8) - - 855 10 (5
Benzyl Alcohol 220 . - - . Should be Controlied with ether ecmpounds
2,6-Dimethylphenol 30 . . ®* 3@ - R YO X
0is (2-Bthylhexyl) Phthalate 380 1.4 33 103 T (L) 2.0 606 1.4 33
2-Mothylraphthatene 1000 - . - - Controlled with Naphthalene
2-Nethytphenol 34 . . . o control led with 2,4<Dimethylphenc!
&-Methylphenol 130 . . - . Controlied with 2,6-0imethylphenol
Naphthalene €30 . . 2 W - - W W
1,2,4-Trichlorobenzens 170 3 & 68 Wo(h) - . N e
_(kg/day) 0.0042  0.0084 ~ 0.0062  0.008
PESLICIDES
Delta-Buc 0.45 . . - . Should be Controlled with other Pesticides
4,61-007 7.3  0.00030 0.0010 - - 0.012 68  Report  0.0010
Ckg/day)  0.000000067  0.00000014 . . .
Srciosut fan Sutfate ’ °l1' °a” 1.9 A - oow “. 0.'3 1.9
polychiorinated Biphenyls 390  0.00026 0.00049 o - w 608  meport - 0,00049
(kg/dsy)  0.000000033  0.000000066 e .

(PCoe - 1242, 1234,

.,

Revised.930

1221, 1232, 1248, 1260, end 1016)



Table 10 (Continued)

AD- Non-detectable using the epecified amalyticel methed.

VoRsT VATER PEERIT
- cASE WAL:TY TECANOLOGY  NETNCD BPA BOUIVALENT
InFLAENT SAND GASED = OSTECTION METEOD  SPFLLENT
All veluss ore In ‘ ' '
w/l uniess wN  BAY n  pAY Cw/t) N pAY
etheruise steted CAVE  MAX AVR MAX AVS  mAX
IEIALS AND CYARIDE
Atuminn, totel a0 ™ “w - - . - " 140
(kg/day) 0.0097 0,019 0.0097 0.01¢
mlm, totel m .1’ . . 3 204.2 12 W
Ckg/day) 0.0017  0.0033 0.0017  0.0033
An«ﬁe, total 1200 s % 200 400 () 1.4 200.8 ‘2% %
Cka/day) 0.0034  0,0068 0.0034  0,0068
Sarium, total . 322 $00 1000 1000 2000 (7) - . 500 1000 .
Ckg/dey) 0.068 0.1 . . 0.068 0.14
Serytifum, totel %“ 8.0077 0.0% - . 0.02 200.9 AReport  0.015
(kg/dsy) 0.0000010  0.0000021 . .
Chromiun, total n - w o $60 1000 (T) O.¢ 200.8 Ww w
Copper, totel ) 1] 4.6 9.2 400 @00 (T ¢ W@.2 46 9.2
(kg/day) 0.00062  0.0013 0.00062  0.0013
tron 76100 820 1600 150D 3000 (7 . . 820 1800 -
tkg/dey) 0.1 0.22 0.1 0.2
Leed, total nr ®» W 150 300 (?) 0.6 200.8 w W
Kenganese 450 . . 4 90 () - . 48 (3 %<5
fercury, total 0.3 0.0088 0,020 3 é (M 0.2 245.1  Report  0.020
: (kg/day) 0.0000013  0.0000027 . .
" Mickel, total 52 ?2A 140 730 1500 (M) - . 7’ W
Ckg/dey) 0.0098 0,020 0.00908 ©0.020
${iver, totsl . 0.0 1.2 100 200¢7> 0.5 200.9 0.0 4.2
(kg/dey) £.00008%  0.00016  0.00008%  0.00016
2inc, total - 428 2 6 00 1600 (7 - . 2 &
(ke/dsy) 0.0044  0.0089..° ) 0.0044 D.00¥9
Cysnide, total 20.6 4.3 8.3 100 200 ¢ ] 333.3 4.3 8.3
Ckg/day) 0.00058  0.0012 . 0.0012

(1) Based on Use of indicatore of Poliution Levels (N.J.A.C. Tt9-5.5) and siellar effluant Limite for
discharges of trested grouhater into surface waters, which have been econamically echteveble.

(2) Sased on OfL and Gresss Effluent Limitations, W.d.A.C. Tatéa-14.1 a3 ass,

(5) This Limttation 13 equivatent to o meximum of 1.0 TU ‘s (Chrenie Toxic Unite).

¢h) Based on finel LSEPA Bffluent Guidelines for the Organic Chamicals, Plestics end Synthetic Fibers
LOCPSF) point source category for discharges thet use end-of-pipe biologics! treatment.

¢5) Based on USEPA Uater Engineering Research Laborstory (WVERL) Treatability Datebsse for aimiler
discharges and corresponding trestment technologies conmonly used.

(6) Based on *Ceners! Authorfzstion to Discherge Decontanineted Groundwater From Gaseline 8pills lmo
Surface Weters of the State® (General GFC Permit), effective Novesber 1,1088, ,

m fased on *Guidance for BAT-Rquivaient Control of Selected Toxic Pollutmu'. o teport prepared Ir/
Janes Y. Patterson, Ph. D., for USEPA, Nay 1981.

Revised.930



APPENDIX A

NJDEPE LETTER OF CONCURRENCE



' State of New Jersey
Depmmam of Environmental Protection and Energy ’
Office of the Commissioner
. CN 402

Trenton, Nj 08625-0402

- Tel. # 609-292-2885
Scott A. Weiner . Fax. # 609-984-3962
Commissioner

SEP 8 0 1982

Mr. Constantine Sidamon-Eristoff
Administracor

U.8, Environmental Protection Agency
Region II

Jacob K. Javits Federal Building
New York, New York 10278 :

Dear Mr. Brigtoff:
The Department of PEnvironmental Protection and Energy has evsluated and -
concurs with the selected remedy for the Imperial O0il cmany/Chanpion
Chemicals Superfund aite &s stated below:

"This 1is the second of three planned operable units tor the Imperial 0il

Company/Champion Chemicals aite. - The aselected remedy addresses the

remediation of contaminated ground water in the underlying aquifer emanating

from the site.

The major components of the selected remedy include the following:

° Extraction of the contaminated ground vater via extraction wells;

o Treatment of the extracted ground water via precipitation for inorganic
contaminants and carbon adsorption for organic contaminsnts in a
facility to ba comstructed on the site;

o Discharge of the treated ground water to Birch Swamp Brook;

° Continuation of the floating product removal action curreatly being
undertaken by the Enviromntal Protection Agency; and

o Isplemsntation of an environmental monitoring program to ensure the
effactiveness of the remedy".

New isan / reunity Ei
T aeeted bupas " Emeioe!



The State of New Jersey appreciates cﬁe opportunity to participate in this
decision making process and looks forward to future cooperation with thae

Commigsioner

dfh



APPENDIX D



MEMORANDUM

DATE: 22 September 1992

SUBJECT: Groundwater risk-based cleanup levels for the
Imperial 0il Site

FROM: Marina Stefanidis‘}kﬂAAAu&/ (‘ ;E [
TO: Trevor Anderson

Below is a table listing risk-based cleanup levels for

groundwater contaminants identified at the Imperial 0il site.
The levels listed are for only those contaminants that do not
have federal or state MCLs. The majority of the risk levels
listed are derived from Region III's Risk-Base once o

Table, Third Quarter 1992.

cc: F. Cataneot/ '
D. Lynch
V. Pitruzzello



Imperial 0il

Groundwater Ingestion Numbers

FE;;;aminant Maximum —;;sk-based n;mber
‘ concentration (ppb) (ppb)
Methylene chloride | 12 ' 5.4
Acenaphthene 24 2200
2-Methylphenol 6800 ———
4-Methylphenol 210 1800
2,4-Dimethylphenol 30 730
Naphthalene 630 1500
Di-n-butyl 18 3700
phthalate
Phenanthrene 64 ————
Fluoranthene 11 1500
Pyrene 16 1095%*
Fluorene 33 1500
2-Methylnaphthalene | 1000 ———t
Vanadium 9 260
Zinc 152 7300

* Toxicity number not available on IRIS or HEAST.

*k Recalculated risk value (i.e., not found on the Region III

. table).



-~ m,,. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region Il

m? 841 Chestnut Street
. Philadelphia, Pennsylvania 19107

July 23, 1992

SUBJECT: Risk-Based Concentration Table, Third Quarter 1992

FROM: Roy L. Smith, Ph.D., Senior Toxicologist ‘
Technical Support Section (3HW15)

TO: RBC Table mailing list

Attached is the EPA Region III risk-based concentration table, first presented and
distributed at the March 1991 EPA Superfund Risk Assessors’ Conference. Subse-
quently, it has been distributed quarterly to all interested EPA offices and private parties;
this is the fifth distribution.

The table contains reference doses and carcinogenic potency slopes (obtained
from IRIS through July, 1992, HEAST through April, 1992, OHEA-Cincinnati, and other
miscellaneous sources) for nearly 600 chemicals. These toxicity constants have been
combined with "standard" exposure scenarios to calculate chemical concentrations
corresponding to fixed levels of risk (ie., a hazard quotient of 1, or lifetime cancer risk of
10¢, whichever occurs at a lower concentration) in water, air, fish tissue, and soil.

The Region III toxicologists use this table as a risk-based screen for Superfund .
sites, and as a handy desk reference to help with emergencies and requests for immediate
information. It has also been useful in evaluating preliminary site investigation data and
contractor-prepared preliminary remediation goals.

The toxicity information in the table has been painstakingly assembled by hand,
and (despite extensive checking and several years’ use) may contain errors. It’s advisable
to cross-check before relying heavily on any numbers in the table. If you find any €ITOorsS,
please send me a note.

This sincere offer was recently taken up by EPA Region VII and the Missouri
Department of Health, which cooperated in conducting an in-depth review of the toxicity
information and calculations in the table. Chuck Arnold (of the Missouri Department of
Health), sent me a marked-up copy of the table which identified a dozen or so redundant
names, typos, and misidentified sources, plus a few incorrect or missing toxicity constants.
These have been fixed.

Chuck also found -a bug in the algorithm for drinking water concentrations, which
gave spurious results for volatile carcinogens having inhaled potency slopes but no oral
potency slopes. This algorithm has been re-thought and re-written, and the changes are



described in the attached background information. Only three compounds
(bromoethene, 1,3-butadiene, and 1,4-dichloro-2-butene) were affected. I thank Region
VII and MDOH for conducting this review, and Chuck for taking the time to inform me
of the results. :

This update of the table contains changed risk-based concentrations (resulting
from changes to IRIS and from error corrections) for the following compounds:

Benzo[a]pyrene (and all other carcinogenic PAHs)
Bromoethene*
1,3-Butadiene*

1,4-Dichloro-2-butene®
Di(2-ethylhexyl) adipate
2,4-Dinitrotoluene
1,2-Epoxybutane
Isopropyl methyl phosphonic acid
2-Methoxyethanol*
Methyl ethyl ketone
Mirex
NuStar*
1,1,1-Trichloroethane*
Trichlorofluoromethane*

(*: corrected error)

Attachment



Risk-Based Concentration Table
.Background Information

The risk-based concentrations were calculated as follows:

GENERAL: Separate carcinogenic and non-carcinogenic risk-based concentrations were
calculated for each compound for each pathway. The concentration in the table is the lower
of the two, rounded to two significant figures. For non-carcinogens, the averaging time
equals the exposure duration, so the exposure duration term has been used for both. The
following terms were used in the calculations:

General:
Carcinogenic potency slope oral (mg/kg/d):  CPS,
Carcinogenic potency slope inhaled (mg/kg/d)": CPS,

Reference dose oral (mg/kg/d): RiD,
Reference dose oral (mg/kg/d): - RID,
Target cancer risk: TR
Target hazard quotient: THQ
Body weight, adult (kg): . BW,
Body weight, child age 1-6 (kg): BW,

- Averaging time (years of life): AT
Air breathed (m’/d): IR,
Drinking water ingestion (L/d): IR,
Fish ingestion (g/d): IR,
Soil ingestion - age adjusted (mg/d) IRS,
Soil ingestion - age 1-6 (mg/d): IRS,
Soil ingestion - adult (mg/d): IRS,
Exposure frequency (dfy): EF,
Exposure duration (y): ED, .
Volatilization factor (L/m’): VF
Occupational:

Exposure frequency (dfy): . EF,
Exposure duration (y): ED,

The priority among sources of toxicological constants was as follows: (1) IRIS, (2) HEAST,
(3) HEAST alternative method, (4) ECAO-Cincinnati, (5) other EPA documents, (6)
withdrawn from IRIS, (7) withdrawn from HEAST, (8) PHRED, and (9) non-EPA sources.
Each source was used only if numbers from higher-priority sources were unavailable.

ALGORITHMS:

1. Drinking water (ug/L). Volatilization terms were calculated only for compounds with "y"
in the "Volatile” column. Compounds having a Henry’s Law constant greater than 10 were



considered volatile. The list may be incomplete, but is unlikely to include false positiv
The equations and the volatilization factor (VF, above) were obtained from the draft RAGS™
IB. Oral potency slopes and reference doses were used for both oral and inhaled exposures
for volatile compounds lacking inhalation values. Inhaled potency slopes were substituted
for unavailable oral potency slopes only for volatile compounds; inhaled RfDs were
substituted for unavailable oral RfDs for both volatile and non-volatile compounds.

a. Carcinogens:
' 1R - BW, '_AT°365; '1000.3
EF, -ED_- (VF -IR_ - CPS] + [IR, - CP5])

b. Non-carcinogehs: _
THQ - BW -ED, - 365; . 1000%
VF -IR, IR,
+
RID‘. MD.

EF -ED. [

2. Air (ug/m®). Oral potency slopes and references were used where inhalation values were
not available. ' ' :

a. Carcinogens: '
TR - BW, - AT - 365¢ - 10002
EF -ED - IR, - CPS,

b. Non-carcinogens: _ S
THQ - RfD, - BW - ED, - 365; . 1000.3
EF -ED - IR

- 3. Fish (mg/kg):

a. Carcinogens:
TR - BW - AT - 365;

IR
EF, - ED, - L - CPS,
"

b. Non-carcinogens:



THQ. - RfD, - BW, - ED, - 365!
IR
" EF,-ED, - —L

10003

4. Soil occixpational (mg/kg):

a. Carcinogens:

TR- BW,- AT - 365
RS
EF-ED - __- - CPS,

s d
10‘.;

b. Non-carcinogens:

THQ - RfD, - BW, - ED, - 365

. IRS
EF -ED -—=
. . 10‘ E

5. Soil residential (mg/kg):

a. Carcinogens:

TR - BW, - AT - 365

- IRS,
EF -ED - - CPS,
s

b. Non-carcinogens:

THQ - RfD, - BW_ - ED, - 365!

y




t+A Region HI Risk-Based Concentrations v.6.2 (07/23/92): Roy L. Smith, Ph.D.

"EXPOSURE ASSUMPTIONS: = 1 %o " 2w

. Target hazard quotient: 1

Body weight, adult (kg): 70

Body weight, age 1-6 (kg): 15

Averaging time (years of life): : 70

A breathed (m3i): B

 Drinking water ingestion (/d): ' . 2

Fish ingestion (g/d): o 54

Soil ingestion - age 1-6 (mg/d): _ 200
Soil ingestion - adult {mg/d): 100

2-Residential: L

 Exposure frequency (dy): 350

Exposure duration (y): o 30

Exposure fequency (@hy: 2%

Exposure duration (y): : 25




EPA Region 111 Risk-Bascd Concentrations v.6.2 (07/23/92): Roy L. Smith, Ph.D.

Contaminani

Orai RID (mg/kght)

Py
- (mphghd)

Onl folgncy Siop_e
.- 1{mg/kg/d)

Slope
. W(mghg/d)

Inhaled Polency

N0 <

Tup water

) -

Ambic;;! ;_ir
(xg/m3) .

Fish (mgikg)

_ Occupational

soil (mg/kg)

Residential

soll (mg/kg)

Acephate
Aécialdchyde '
Accione
Acetone cyanohydrin
Acetopitrite
Acetophenone
Acifluorfen
Acrolein
Acrylamide
Acrylic acid
Ai:rylonillilc
Alachlor

Alar

Aldicarb
Aldicarb sulfone
Alrin '
Ally

r\llyi alcohol

Allyl chioride
Aluminum
Aluminum phosphide
Amdro
Ametryn
m-Aminophenol
4-Aminopyridine
Amitraz
Ammonis

it S
Antimony and compounds

nemic
Arsenic (as carcinogen)
Assure

400: 03

" 1.00¢-01
" 7.00¢-02

=

"

"600e-03 1

"100e00 }
_

h

i

i

" 1.30¢-02

'200c02 h
"200c-04 1
80002 |

257031

268e03'a "
14302
$7ied6 s

571e06 1

857e0s 1 .
STe04 |

"1.00e02 §
"150e01 1
T200e04 1
"300c-04 x
"300e08 |
"250e00 |

" 5.00¢-63

"500e02 b

286e04 1

290c+00 o

400c-04 i
"3.00c04 1
'9.00c03 |
70002 b’
"200c05 b
‘250e03 |

" 2.00¢-01

" 4.00c-04
" $.00¢-04
" 9.00¢-04
" 4.00¢-04
" 4.00¢-04
"1.30¢02
" 5.00e-02
" 3.00¢-04

" 9.00¢-03

i
i
i
X
i
i
i
h
]
i
i
|
h
h
i

286e021

B S A - O

286c04 1

(87003 1

4.50c+00 §

"540e01 i

770031

'8.0Se-02 h

170401 i

"570e03 1

1250021

1.75¢400 |

‘455¢400 1

23801

172400 1

T 249e02 1

151400 1

8

9
3700
‘220
3700
‘470
T

" 0019
0.i6
1
5500
73
e

" 0.008°

" 9160
60
1800

110000

s
iy
‘330"
073
e
1000
7300
"o’
s
s
i
s
s
470
" 34
Sy

" 0049

e

098

SNl
370
e
s

C 0021

e

" 0021

‘00019

" ed1

© 003

Cedr
I 1
013
N

10.0005

i’
e

i" -

oo

SRR
1
S
20

Y-

ey
100"
‘20
SN
st
18
"33
s
s
s
034
1

0.00057

A

0%

‘140
g5
‘81
140
e
e
'0.0007
T e’
'0.0058
C0.039°
ate”
0271
041

" 0.00019
e
68
e
3900
" 054
T 04’
S
T9s

T 0021
YR

210

" oss’
" 054’
068
127
054"
054
e
013’
041’

" o.0018
S

I o

100000
" 72000
Caie”
13000
o
62000
gy
e
‘150000~
310
017

5100
s1000

410’
T30
9200

e
2600 "
'm'si)o' ..
eio”
sio”
“4i0”
“4i0”
et
“aio "
16
200"

200

" 800
" " $500
" 470
" 7800
o0
" 600
kY |
" 6300
" 32

1
"12000
16

)

01

a0
3900
. 30000 “a1

)

700
" 5500
16
. zoo
" 16000

ay
‘5
" 39
"0
a1
3
" 00
e

‘B
" 097
" 700

Key 10 Data Sources: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST altenate mesthod y=Withdrawn from HEAST p=PHRED ¢=EPA-ECAO o=Otha EPA documents n=Non-EPA sources.




EPA Region lll Risk-Based Concentrations v.6.2 (07/23/92): Ray L. Smith, Ph.D.

Contaminant

| 0ral RD (mgikg/d)

Inhaled RID
.. (mg/kg/d)

Onl PotcnqSIope

Amgke) -

Inhaled Potency

Slope
)

No <

Yap water .

G

Ambient air

Gy

Fish (mg/kg)

Occupational
soil (mg/kg)

Residentiat

soil (mg/k)

JAsulam

Alrazine
Avermectin Bl
Azobenzene
Barium and compounds’
Baygos
{Bayleton
Baythroid
Benefin
Benomyl
Bentazon
Bénialiki\yde' ’
Benzene -
Benzidine
Benzoic acid
Benzotrichloride
Benzyl alcohol
Benzyl chloride
Beryllium and compounds
Bidia oo
Biphenthrin (Talsiar)

i, 1-Bipheayl =~
Ris(2-chloroethyl)ether
Bis(2-chlorcisopropyl)ether
Bis(chloromethyl)ether
Bis(2-chioro-1-methylethyl)ether

Bisphenol A

Boron

Boron trifluoride
Bromodichloromethane
Hromocthene
Bromoform (tribromomethane)
Bromomethane
4-Bromophenyl phenyl ether
llmmu'ph'm' I
Bromoxynd 0
BBromoxynil octanoate

1.3 Butadicne

5.00c-02

'500c03 )
4.00c-04 '

7.00e02 i

" 4.00e-03
" 3.00c-02

' 2.50e-02

" 3.00¢-01

" 5.00c-02

" 2.50¢-03
1.00¢-01

1300e03 1
© 400c400 1

" 30001

50003 i

" 1.00c-04
" 1.50e-02
" 5.00c-02

"400e02 1

1200c02 1
" 5.00e-02
b

" 9.00c-02

120002 i

"2,00c-02

1.40c03
" 5:80c-02
" $.00¢-03
" 2:00e02
" 200c-02

14304 2

57103 b
200c-04 h

S L10e01 1

.

14303 %

"22201 h

'290e02 1
230e402 )

1.30c401 §

“170e01 1
4306400 §

1.10e+00 1
"7.00e02 n
220e402 i
"7.00c02y

1.40c02 )

1.30e01 1

"790c03 i

T109%01F

" 291e02
230e402 i

840e400 |

1166400
" 350c02
2.17¢402
" 7.00e-02

< - -
T -

" 1.10e01 b
" 385¢-03 i

1 980c01 1y

‘e

EE XS

1800

‘038
s
on’
150
1100
‘9i0

" 11000
860
e
3700
049
0.00037
150000
" 0.0066
" 11000
" 0083
" 002
"3
"ss0

. 1800
" 0012
" ods
" 0.00006S
I
“61
1800
3300 '
13
o
013
"3
‘81
2100
“\éo "
20
1%
0014

180

" 0038
e
" o078
‘052
g
‘110
ey
1100
10
Ton
370
029
" 0000037
© 15000
0.00066
" o100
008
" 0001
Coedr
s
S
00074
" 024
" 0.000039
T Ted2’
‘061
“\dn
Sy
073
© 0066
C 0071
T
‘82
“210.
S
S
e
" 0.0087

68

" 0014
084
" 0029
gs
YR
i
e
‘410"
e
‘34
‘140
011’
'0.000014
" 5400 °
" 0.00024
T N
" 0019’

" 0.00073
B ST
e

'0.0029
" 0.045
'0.000014
" 0045’
© 023’

1200
10024

‘04
19
s
68
e
o

51000

i3
“410°
e
000"
© a0
" 31000

310000
' 51000

10 .

©00i2°
" 4100000
B % 7
310000~
SR

‘067

S
" 15000 "
51000 "
e

Ca
C00i3 "
R
1000
92000 °

1400
55000
©os100 0

3900
13

" 31

15

" 5500

" 310
" 2000

" 3900
o
" 7800

" 89
0.0074

" 310000
¥ &

10
‘04
18

" {200

" 3900

K

00077

‘120
3900
" 7000

13

220

" 1o

" 4500

" 390

' eod

" 1600

Koy o Data Sources: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST aliemase method y=Withdrawn from HEAST p«PHRED c¢eEPA-ECAO o=Other EPA documents n=Non-EPA sources.




EPA Region 11 .Risk-Based Concentrations v.6.2 (07/23/92): Roy L. Smith, Ph.D.

Contaminant

Onl RID (mg/kg/d)

tnhaled RID*
(mgght)

Gl Potency Siope
I mgig/d)

Tnhaled Potency
Slope
1 mghgid)

(e R=R~

Tap waics

(xsh)

Ambient air -

(rg/m3)

 Fish (mg/kg)

Occupationa!
il (mghg)

Rwdcnml
toil (mg/kg)

1-Butanol

Butylate

Butyl benzyl phihalate
Butylphihalyl butylglycolate
Cacodyticacid
Cadmium and compounds
Caprolactam
Caplalol
Captan

Carbaryl

Carbazole
Carbofuran’

Carbon disullide
“arbon tetrachloride
’(Tarh&ulian o
Carbuwin

Chloral

Chlovamben
Chioranil

Chiordane
Chiorimuron-cthyl
Chlorine dioxide
Chioroacetaldehyde
Chloroacetic acid
2-Chlaroacetophenone
4-Chlogoaniline
Chlorobenzene
Chiugobenzilate
p-Chlorobenzoic acid
4-Chlorobenzotrifluoride

2-Chlorocthy! vinyl ether
Chldn\‘lohn‘A R
Chloromethane

4. Chloro-2,2-methylaniline’
hydrochloride
beta-Chioronaphihatene

—

4.00c03

1.00e-01 i

" 300e02 1
"200e-01 §
100400 1
"300e03 h'
"500c-04 }

' 5.00e-01
" 2:00¢-03
" 1.30¢-01
" 1.00¢-01

"5.00e03 |
"1.00e08 i
700e04 1
10002 i
"100e01 |
12000203 1
150602 |

"6.00c05 |
"200c02 |
"690¢03 o :
" 2.00¢-03 h

" 2.00¢-02
" 2.00¢-02
" 2.00¢-01
" 2.00¢-02
" 2.00¢-02
" 4100e-01
' 2.50¢-02
" 1.00e-02

80002 1

'630e400 1

86003 h

"350e03 h

200602 b

286e03 h

T130e01 |

| 4030l b
1.30¢400 |

$7e0s 1

85706 i

57103 n '

286e02 s

“»
9...}
T~

y

S25e02 1

v,

1306400 i

" 8.05¢-02 i

" 6.30e-03 h ’

y
..y.
.y.
y.
.yv

3700

1800
7300
" 37000
e
g
1060
g
e
3700
43
éo”
Ty
022
370

3700

T
"$50
[Yil

" 0.066

e
21
2é0”
T
‘031
“150
e
70"
7300
Yo"
éo
2400
“150
0’
Tie"
015
0.19

370

DRI
‘10
3700
T

"0.00i4

80"
099
el
‘370
‘043
e

o
0.i6 "
e
“30
e
e

" oo

"0.0066

U
o

Ca
S 0031
SR
e
T n
S
i
TP
1500
Tor
041
MR
C 001
" 00i9 "

140

93’
S

@
270’
T 1400
A
068"
0’
‘09’
140’
0.6
"68°
140
C 0.024°
S
e
‘97
o
‘0.0078
'0.0024

54
-
g
2io”
“a
e
‘sé0
M
0827
024’
0.0054
'0.0069

100000

51000 °
.l.2°°°°°‘ .
..°°°°°°.3m..

“sjo

‘510000~

e

s

‘100000 ~

e

5100

100000~

 yo0d0 "

100000

" 15000 "

T

g2

yooe” |

700"

400"

200000

20000
‘410000
490
‘220
" 49
62"

© 82000

7800
" 3900
"16000
"718000

39
"39000
" 160

490
" 7800
© T gs

390
" 7800
13

180
" 7800
160
" 1200
T 42

13
" 1600

'540
160

310
" 1600
" 1600
'16000
" 1600
" 1600
"31000
g
130
29
37

" 6300

Key 10 Daa Sources: i=IRIS x=Wihdrawn from IRIS h=HEAST a=HEAST aliemate method y-WMmﬁwn HEAST p=PI{RED ¢=EPA-ECAO o=Other EPA documents ne=Non-EPA sources.




 EPA Region 11 Risk-Based Concentrations v.6.2 (07/23/92): Roy L. Smith, Ph.D.

Contaminant

Oral RID (mg/kg/d)

Inhaled RID
- (mggid)

Onl Po@ncy Slbpe
1/(mg/kg/d) -

tnhaled Potency
Slope

00 <

1/(mg/kg/d)

Tap water

(ee/)

Ambient air
g/d)

Fish (mg/kg)

6ccupalloﬁ;l
soil (mg/kg) .

Residehlialv

soil (mg/kg)

-Jo-Chloronilrobenzene
p-CliIo.n)l'\iliofxdlehc'
2'Cﬁk):ro;'>hc'nél' o
2-Chloropropane
Chlorothalonil
o-Chlorotolucne
Chlorpropham
Chilorpyrifos
Chlorpyrifos-methyl
Chlorsulfuron =~~~
Chlorthiophos

Coal tars

Coball’

Coke Oven Emissions
Copper and compounds
Crotonaldehyde =~
Cumene
Cyanazine

Cyanides”

Barium cyanide
Co'pp'cr'q'anide'
Calcium cyanide
Cyanogen
Cyanogen bromide
Cyanogen chioride
Free cyanide
flydrogen cyanide
Potassium cyanide
Potassium silver cysnide
Silvcr‘qan'idé‘ o
Sudium 'qéuidé

Zinc cyanide ’
(yclohaéndné ‘
chbhaian\irie '
Cyhaluthrin/Karate
Qpém'\clhrin' o
Cyromazine

fctromium i11'and compounds
Chromium V1 and compounds |

5.00e03 | i

1506021
1200021

286e02 h

'200e01 |

)
i
i
30003 1
"1.00e02 b
'5.00e02 )
"8.00c04 h
. 1.00e400 1
" 78500e03 |

"37Me02 0
"1.00e02 x
400021
2,00e03 x

"1.00c01 b
'5.00c03 |
400c02 1
T4.00e-02 1
9.00c02 |
'5.00e02 i
120002 1
"200e02 4
"S0De02 1

L

i

i

i

i

I

i

i

{

' 2.00e-01

1.00e-00 i
400602 §

" 5.00c-02

500c400 1
"200e01 |
"5.00e03 1
10002 |
"7150e03 {

2.50¢02 h

"180e02 b

1.00e-02 'h

5707y

286c04 ¢

'2.5:7:4}3 L

1.90e400 h

'4.20e401 i
220e400 b
217400 §

190c4+00 y

0.57

079
e
170
AR
e
7300
‘110
370
1800
ie"
" 37000
e

1400
© 0045
©o1s00
S

3700
e
1500
1500
3300 °
1800
ise
e
1800
7300
3700
1500
1800
a0
6o
370
270

034

047
g
e
‘031
Ty
230
T
s
e
‘29

"0.0021

" 0.0002

0.13

018’
68

"0.0039

" 0.0039
"0
" 0.0045
B Y
13

“370
s
e
“150
330
Y60
e
i
e
S
370
“180
\éo
" 18060
2k
s
e
L5

o
'0.0017
A

‘21

49
P

029
e
270
41
I TE
e
11
" 1400
Y

140 °
68"
i
s
120

270
140
i
8
e
C 210
‘68
e
o

Ho

160 "

5100
© 300
10000
 $1000"
© 820
 jooo0s0 "
TS0

s
" 41000

100060
s
1000
000"
" 92000
" 51000
o000
" oot
1000
100000
" 41000
' 51000

" 5100000
" 51000
oo
T m00°

68
" 95
" -390

‘150
" 1600
o

180
" 3900
63
"78000
" 390

" 2900
" 09
" 3100
" 160

" 7800

" 3100

" 3100

" j000

" 3900

" 1600

" 1600

" 3900
"16000

" 7800

" 3100

" 3900

" 390000
" 716000
" 390
180
'$90

Key 1o Dasa Svurces: i=IRIS s=Wishdrawn from IRIS A=HEAST a=HEAST aliemate method y=Withdrawn from HEAST p=PHRED ¢=EPA-ECAO o=Other EPA documents n=Non-EPA sowces




EPA Region ll Risk-Based Concentrations v.6.2 (07/23/92): Roy L. Smith, Ph.!*.

Contaminant

Oral R(D (mg/kg/d)

lnhated RD

(mg/xg/d)

Oral Poteacy Slope
1/(mg/kg/d)

inhaled Potency
. Slope’
1 mg/kg/d)

Nno g

Tap water

(ns)

Ambient air

~_(pg/m3)

Occuﬁa“l:nnl
soil (mg/kg)

Résidential
soil (mg/kg)

acthal
Datapon |
Danitol
pbd
DDE
DDT
Deubmmodlphenyl elher
Demeton

Dialiate

Diazinon’
1,4-Dibromobenzene
Dibromochioromethane

1.2- letomoelhane

Di-n- bulyl phlhnllle '
Dicamba
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3*.Dichlorobenzidine
1,4-Dichloro-2-buteae
I)tchlotodlﬂuotomelhane o
L1-Dick. -thane '
1.2-Dichir.... .ane (FDC)
] l)nchlnrocllnylenc

1.2- Dichloroelhylcne (cb)
1,2 Duhlotoclhylenc (mm)
24 Dnchlnrophenol

4-(2.4- l)lclllorophenoxy)bnlyric
Acid (2,4-DB)

2,3-Dichlorophenoxyacetic Acid
r(z,u))

1.2-Dichloropropane
1.3 Dichloropropene
2.3 Dichloropropanol
Dichlorvas .
Dicoful ‘
Myclopentadiene
Dictdiin

1,2-Dibromo-3- chlotopmpane '

5.00¢-01
30002
'S 00e-04

"500e04 |
"1.00c02 |
"4.00e05 |
' 9.00e-04
"100e02 1
'200e02 |

" 1.00¢-01
" 3.00e-02
" 9.00¢ 02
" 8.90¢-02

1200e01 1
1.00e-01

"9.00c03 |

" 1.00¢-02
" 2.00c-02
" 3.00¢-03
" 8.00¢-03

"1.00e02 1

300041
'300e03 |
"8.00c04 x.

'300e02 h
" 5.00¢-05

o= =

‘o

3¢
-#.

§71e05 1

"240e01 i
34001 1

"340e01 1
61002 'h

"840e02 |
1.40¢+00
8.50e+01

5.71e-02 :.' : ’

20001 b

S7ic02's
Ciasedna

104031
S7te-03 i

57105 a

"910e021
"6.00e01 1

' 240e-02
" 4.50c01

"680c02 h
" 1.80e-01

" 240603 h
" 7.70e01 i

" 340e01 i

‘e e e

-

9.30¢+00 h’

" 9.10e02 i
T 17501 i

‘290c01 t

" 1.60c+01

T 440e01 x

e e e e e e

" 130c¢01 b

‘-

J161e401 1,

18000

uoo'
18
‘03s
025
"0
Ta
s
03
T
-
017
'0.06
0.00096
" 3700
1100
370
540
‘059
019
"0.0015
00
‘810
‘046
" 0088
Sy
‘vio
‘110
20"

TR

021
o1
‘1no’
029
‘0.i9
‘042
- 0.0053

- 1800

“hio”
s
C 0038
© 0025

" 0025

s
0is
014
"33
e
o
0.3

"oeoir

7 N
o
210
S
035

T 0019

000092

26
‘s
© 0094
© 0049
SR
e

no
e
PR
013
© 0066
Sy
" 0029

© 0019

o
000053

0.0023
'0.000037
40

i
i

g

0.13°

" 0007

‘270
140
" 0035’
'0.0053
e
e
41
T

510000

31000 "
CUsi0
i
"84
‘g4’

" 0000
e
e
o000
YR
OO
" 0034
'100000
- 31000
" 92000
91000
e

7

‘100000
S
48
" 10000

300
8200

10000 "

Ca
e
3100
“99
s

31000 "

" 08’

39000
B
)|

K

s
180
31
‘28
70
180
‘20
12

© 002
" 7800
" 7000
" 7000
N

38

"16000

" 7800
1)
28
180

" 1600
omp
630

180

"2
‘93
230
‘59
39
o0

Key 10 Data Sources: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST aliemate method y-WiLhM from HEAST p=PHRED ¢=EPA-ECAO o=Other EPA documens n=Non-EPA sources.




EPA Region 1l Risk-Based Concentrations v.6.2 (07/23/92): Roy L. Smith, Ph.D.

7
e  inhaled Polency| V] - A R

. | (nhated R | Ol Potency Slope | -~ Slope ‘O] Tap water Ambient air |- -1 Occupational | Residential

Conlaminant Onal RID (mpAg/d) |  (mg/kp/d) - _ W(mg/kg/d) . Ai(mgigd) | C (ngft) - (pg/m3) - : Fish (mg/kg) soil (mg/kg) | soil (mg/kg)
chlhylene glyeol monoclhyl clhef 200c+00 h 73000 7300 2700 2000000 160000
Dicthyiforamide 110c02 h 400 T 40 ST T T 10007 T T 860
Di(2-cihylhexyl)adipate "6.00c-01 1 120e03 i o AN ‘26 " 2400° " 1400
Diethyl phlhahle 80001 1 ST 29000 2900 S i’ ‘820000 '63000
Dicthyistitbestrol I 470c403 'h | 0.0000i8 '0.00000i8 " 0.00000067 ' 00006t © " 0.00036
Difenzoquat (Avenge) 80002 1 S o900 T 290 o’ "82000° T " 6300
Diflubenzuron 120002 1 730 <D 27 ., " 20000 " 1600
Dusopropyl melhylphospholule '800¢-02 1 2900 290 1m0 T 820000 T 7 6300
Dimethipin '200e-02 1 130 i T " 20000 ° " 1600
Dimethoate "200c04 1 137 _ 0713 027’ C 2000 16
3,3 Dimethoxybenzidine I "1.40e02 b 61 ‘061 023’ 200 120
Dimethylamine 571c06 1 S 0 C oo o B n
N-N-Dimethylaniline 2000c-03 i S ' 13 ‘2717 2000 ° 160
24-Dimethylanitine ' S "750e01 h 001 T 0.0042 "38 23
24-Dimethylaniline hydrochloride '580c-0f h 015 - 00is’ '0.0054 C 49 29
33- Dlmclhylbcnzidme o 9.20c400 h 10.0093 0.00093 " 0.00034 031 T 019
1.1-Dimeihylhydrazine 2606400 b 350c+00 h © 0033 100024 " 00012° LT T 066
1,2-Dimethylhydrazine 370¢401 b 370c+01 h 00023 0.00023 ' '0.000085 T 00777 T 7 0046
N,N-Dimethyloramide "100e01 b 857031 S " 3700 T a "0 100000 ' " 7800
24-Dimethylphenol ‘200e0201 0 0 L0 T 730 3 A 1200000 7 1600
2,6-Dimethylphenol 6.00c-04 | 2 220 08t " 610 e
3,4-Dimethylphenol "1.00e03 | A “3r RV 1000 "8
Dimethyl phthalate 1.00e+01 b '370000 " 37000 " 14000 © 10000000 ' 780000
Dimethyl terephthalate 1.00c-01 i 3700 7300 7 7 1d07 T T 100000 T T 7800
4,6-Dinitro-o-cyclohexy) phenol 200¢-03 § i) A ‘21 " 2000 " 160
1,3-Dinitrobenzene 1.00c-04 1 "37 037 0.04° 100 ° 18
1,2-Dinitrobenzene’ '4.00c-04 b s s 054~ 4l0 )|
1,4-Dinitrobenzene’ 400c04 b is’ s 054" 410 31
le)ihilfophéndl 1200e03 1 7 13 21 2000 ‘160
Dinitrotoluenc mlxlurt S "6.80e01 | 013 0.013 '0.0046 T42 25
2,4-Dinitrotoluene 120003 1 R n 13 Car 2000 ‘160
2.0-Dinitrotolycne S "680c-01 | 043 © 0013 '0.0046 T420 25
Dinosch "1.00e-03 | S T T3] " 14’ 1000 "8
di-n-Octyl phihalate 1200e02 b o ‘730 1 A "20000° T 1600
I 4-Dioxane oo T110e02 1 AN 077" 029" C260 7 150
Dipheaamid "3.00c-02 1 S 1100 “tio” i " 31000 " 2300
Diphenylamine "2.50e-02 1 "9i0 T T34 " 26000 " 2000
1.2-Diphienythydrazine o ‘800e01 1 770e01 v ‘o4 0.011 '0.0039 I Y R X
g e 20ein 1 ORemR b e o e Sy 200" 10l

Key 10 Data Sources: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST aliemaie method y=Withdrawn from HEAST p=PHRED e¢=EPA-ECAO o=Other EPA documents n=Non-EPA sources




EPA Region Il Risk-Based Concentrations v.6.2 (07/23/92): Ray L. Smith, Ph.D.

] oL Inhsled Potency : N : i T
' ' | Inhaled RID in Polenq Slopc Slope Tap water Ambientair .] . | Occupational | Residential
Contaminant . Oral RID (mgg/d) | “(mghgd) | - 1(mghg/d) 1{(mg/kg/d) (ngh) - (xg/m3) _Fish' (mg/kg) | soit (mg/kg) | soil (mg/kg)
Dircct black 38 8.60c+00 h . 0.0099 0.00099 0.00037 033 02
Direct blue 6 o T Boed00h T T T T T T T T T T eeiT T T Te00in T T T T 0009 T T TedsT T T T 021
""mbmwn” . e i ooo92':'b.oboéz"",d.obou""'o.il""b.l'a
Flfobon ol amseas IS eist oS T a1
Disron o Yo a6
Doting . o ooeds e isT T Tset o wmee . 3t
Endusulfan ST T so0eos ls B % 1 S 7" R ) I X
tadothai 7 |77 "2:00e02 730 ST T T T T T T 00000 T T 1600
vodia =~ Sooee | T i i et 9
Lpichlorohydiin 0 | T . 200003 286c04 1 990e031 T 42003 | T T 86 T T T Ty T T T a3 T 2907 T T T 160
L2 Epunjbrtane 311:4)3!21021
EPIC (S Einyl A o asseszy . sio 5 s 2sb0”
dipropylihiocarbamate) . U U
Eithephon (2-chioroethyl .~~~ | ‘seoe03y 0 T T T T 180 8 - 68 © oS00
phosphonic acid)
Fthion ' C 17 sooeo0d
2-Eghoryethanot T T T 400e01

NeX=K-

390
i as o edet  siet T a9
ste021 oo C2ieT C Csie” C 1oooe” " '3iodo
L shocychamol ncelale ol yosedn et "000 . '1160: S vhiet T atoode” 23000
Lithyt aceiate ol s . | cakse e T izée T ozoobe” ‘70000
llhyl acrylale o o S aed2h SO T eisT T Tooée” s 3
Ilhylbenzcne ol e assedn ey a0’ e’ T vet 100060 © 7800
llhylcnc qnnohydnn L S a0 "000 S 60 T Ceie” T T 310000 " 23000
Llhylcnc dummc o " 200602 . 1?0 : BT T 200000 T 1600
Ethylene glyeod | " 2.00¢+00 73000 7300 0 T 27000 2000000 ' 160000
llhyknc slycol, munobulyi clhcr' o CUSTMe03 T T T T e et T T e
Ethylene axide ' oo 102c+00 h T350e01h T )] T 0083 T T 0024 T 0003t T 28 7 T 1A
Llhylcnelhloutea(EI'U) S Tseoe0sy T T T T T T 600e-0| S X Y 1) U 1% T Y: R ¥
Gyt chloride’ 2 o0ed2 Cseest0l Sl i oese T T dode”  1eod

Eihylether 7 1 200e01 ‘ 30
inyl methacrylate | 9.00c-02 PO 3 T it T T80 T T T 000
0.37 0037° " " ‘oot T T Tio0 " " o078

LEthyl p-nitrophenyl "7 1.00e-08
phenylphosphommloale

- o e g -
-

Ethylniwosourea ~ 7 T} 00T T T 3sees0t p 0 T LT Tobo2s | 000026 0000096 T 0087 ' Toos2
Lihylphthalyl ethy! glycolate 3.00¢+00 110000 1000° ° 7 7 4100 3100000 230000

E.lpr'a': .......... C T a00e03 " 290 " 39 i mae C 6%
o1 Ceer T T odeT T Tt 2

lenamiphos ~~ 0 0 T T " T 250e-04
. o - T e T eee” C C todo
2200 22007 7 T @7 7T Tet000” T T T 4700

= 29011086300
I1u|pumnlol o ’ 2.00c-02 7 )

Fluometuron o " 130e02
l-]uori_dc o ‘ ' " 6.00c02

oridone " 8.00e-02

Key to Data Sowré: i=IRIS x=Withdrawn from IRIS A=HEAST a=HEAST alianate method y=Wishdrawn from HEAST p=PHRED ¢=EFPA-ECAO o=Otha EPA docunents n=Non-EPA sources.
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Contaminant

On\ RI‘D (mmyd)

" aaed RID
- (mg/kphd) .

6;§1 r&é&snoix
i W (mghp/d) -

Inhaled Potency
Slope
. 1 mg/kg/d)

no

Tﬁp waler

. (pe)

‘ AmNen( '.lir -

(gmd)

Fish (my/kg) -

QéﬂcupSi'k;n;l
soil (mg/kg)

"Reiid'ent'ial

_ soil (mg/kg)

Flutolanil
Fluvatinate -
Folpet
Fomesafen
Fonofos
Formaidehyde *
Formic Acid

Furazolidone =~
l'urfunl """""
Furium

Fnrmecyclok '

Glufosinate ammonlum
Glycidaldehyde

Heptachlor
Ilep!achlor epoxlde

| fexschlorobenzene

1 lwchlombuudicne

HCH (.lpm) '

NCH (beta)

Hen (gamma) l indane

HCH vechnical
tlexachlorocyclopentadiene
1 texachlorodibenzo-p-dioxin mixture
(1 xCDD)

Hexachlorocthane
Ilcuchlumphcne "

n-Hexane '
Hlexazinone
Hydraune hydrazme sul(alc
Hydrogen chlonde ’
Hy\!me-.n su!ﬁdc

" llyquuu\(mc
Imazalil '

6.00¢-02 |

110002}

" 1.00c-01

1 200e03

" 2.00¢-01
2.00¢+00
3.00c+00
" 1.00c-03

" 3.00¢-03

T400c04 |

" 4.00¢-04
" 1.00e-01
" 5.00¢-0S
" 1.30e02
" 5.00¢-04
" 1.30¢-05
" 2.00¢-03
" 8.00e-04

2ok

" 3.00c-04

"7.00e03 i

"1.00e03

" 3.00e-04
" 6.00e-02
" 3.30¢-02

3.00e03 |

" 4.00c-02

13002

..'.’

"350e03 i
19001 T

T 4SSe021

3.80c+00 h

143028

5.00c+01 h
"300e-02 i

200c05 n

4.50e400 1
9.10e400

1606400 i
"780e02 1

6.30¢+00
1.80¢+00
1.30¢ +00
1.80e+00

620c403 1

"140e02 1

57102 i : o

3.00¢400 )

200031
25704 | )

'—-.’.--.—-

4.55¢400 1
9.10c+00 |

'1.61e400 i
" 1.70¢-02
"6.30¢+00
1.80e+00

4856403 1

e e e e

T 140e021 'y

179400 §

1724010

2200

“370
ae
045
T
7300
" 73000
110000
S
"t 0022
e
10.0017
© 28
s
15
" 3700
18
“470
‘00031
0.0016
SR
00088
" o8
© 0014
" 0047
" 0,066
© 7 0047’
" ods’
" 0.000014

"
i
350
1200

© 0028

Seaeeg
“1i0
1500
‘410

220

5
e
© 0045
SRS
‘019
7300
1000
g
" 00022
g
000017~
" 028
s
-
‘310
‘0.8
Ta
"0.00i9
0.00094
NI
100053
e
‘00014
‘00047
' 0.0066
00048
T oo
'0.00000i9

‘06t
R
‘gie”
i
"0.0005
SR
094
“150°
o

81

e
‘09’
Te017”
Sy
‘2io

" 2700 °

" a100°

" 1e’

" 0.00083
RO
'0.000063
S oen’
0354
054
140

" 0068
e
0.0007

" 0.00035
SR
© 00027
" 004
'0.0005
0.0018
'0.0024
0.0018
" es’
0100000051

023’
041’
T
s
‘0.0011"

T4y

i
g

61000

10000
e
SRR
.22°°°°°4 oo
" 3100000
078
3100
© 0057
e
410
410
‘100000
S
T 13000
Y
031

18"

Y]

‘045
“ie"
"2
Ve
7200
" 0.00046

“3i0 "
61000
4000 "

095"

3100
41000 "
3000

4700
" 180
490
4
‘160
'16000

" 160000
_ 230000 "8
T 045
a3
10,034
B¢ ]
"3
"

" 7800

B ¥
" 1000

Key 10 Dusa Sources: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST aliernate method y=Withdrawn from HEAST p=PHRED ¢=EPA-ECAO o=Othar EPA documents n=Non-EPA sowces
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Contaminant *

Oral RID (mghgid) |

(mg/kg/d)

Oul Polcnq Slope

Afmghgh)

- Slope
1{(mg/kgid)

Inhaled Potency

Nnog

' 'fip‘ waler -

[

Ambient alr

" (ag/m3d) -

Occupauoml

Fish (mghg)

sofl (mg/kg)

Imauquin

Iprodlonc
lsobullnol

Maleic hydnulde
Malonomlnlc '

Mercury and oompounds
(morgamc)

Mcthanol
Methidathion '
Mciomyl
Meihox)chlt‘x‘ '

Ms.lh)l acclale
Methyt cc:ym:

2.50c-01
" 4.00e-02
" 3.00e-01
" 2.00e-01
" 1.50c02
" 1.00e-01
5.00-02

120003 )

" 1.00¢-07
" 2:00¢-03
" 2.00e-02
" 2.00e-01
" 2.00¢-02
" 1.00e-01
" $.00¢-01

" 2.00¢-05

' 3.00e-02
*5.00¢c-03
" 1.00¢-01
" 9.00¢-05
" 3.00c-02
" 3.00c-04
" 3.00c-04

"300e0S |

" 3.00c-05
' 6.00¢-02
" 1.00e-04
" 5.00c-05
" . 5.00c-01

" 1.00e-03

25002
5.00¢-03

" 4.00c03
" "200e03 s’

1.00¢ 400

" 300e02

-

41003 i

" 180401 ¢

Bstedsn

200c-04 2

St

. 460:-02 ‘v

9100

1500
" 11000
S
550
3700
1800
" 0.0047
Sy
00037
R
e
7300
ey
3700
 Janoo
0
1100
60
3700
"33
1100
e
iy

1
e
2200
"3
Ta’
- Jaod0
g
‘910
g0
 Jéo
iy
e
" 37000
" 1160

910

150
noo
i
s

370

0"
0.00047
Sy
0.00037
Sy
e
F
gl
“370
r8b0 "
Y7 R
e
e
‘042
033
“1ie T
iy
‘031

i
o1
‘20
073
018
1800
% A
e
e
Ca
gy
S ey
3700
10"

340

‘270
‘140

100277
T
68"
140
02’
T
041’
(YT

0041’

“ 0041’
e
014’

" 0068°

14

"68°
"s4’
27
" 0069
" 1400
S

4000

310000

_— .

‘31000 "
1 ce

© - si000°

s

1 '
SPTRIN
Ca

" 61000
" 100

SO
'$10000
oo’

100"
o |
Ta

1000000

. .°°3°.woo°‘.’°. o

310
‘160
1)
"78000

Key 10 Daia Sources: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST alicrnate method y=Withdrawn from HEAST p=PHRED e=EPA-ECAO o=~Other EPA documenis n=Non-EPA sources
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o - . . ]inhala Potency] V —— - DN

) . Inhaled RID" .| Oral Poiency Slope | - Stope O] Tap water Ambicnt air Occupational | Residential
Contaminant Onl RID (mg/kg/d) (mp/kg/d) - . 1 mg/kg/d) 1/ (mgigd) | C ((T1)] (xg/m3) Fish (mg/kg) soil (mg/kg) | soil (mg/kg)
ZMclhylanilme (o- loluidlnc) ’ 2.40c-01 h 0.35 0.035 0.013 12 71
2-Methylasiiline hydrochloride (180e01 b 047’ C 0047 0018’ i6’ 95
Mcthyl chlorocarbonate 1.00c 400 x ' ' 37000 3100 " 1400 " 1000000 ° "78000
2-Meihyl-4chiorophenoxyacetic '5.00c04 | S8 18 068 T siot T T T "9
acid

4.(2-Meihyl4-chiorophenaxy) ~ '1.00e02 1 30 I T A T 110000 780
butyric acid (MCPB) . g .

2-(2‘Meihyl-4chiorophenaxy) "100e03 4 37 37 14’ 1000 ° 18
propionic acid )

2-(2 Meihyl-1,4-chiorophenaxy) "1.00e03 i A "3 ‘147 1000 ° i/
propionic acid (MCPP)

Mcthyleyclohexane” 85701 h " 31000 3100

4,4’-Methylencdiphenyl isocyanate’ 57e06 'h y 0035 Coon

4,4-Methylencbisbenzeneamine S 250e01 b o C 03 C 0034 " 0.013° it 68
4,4’ Methylene bis(2-chloroaniline) '700e04 h " T130e01 h T 130e01 b 066 | 0066 " 0024 T 13
4,8-Methylene oo 46002 19 B 31 I " 0069 T 82’ Y
bu(N N mmclhyl)anlline ’

Mcthylene bromide =~ 10002 2 Ty’ S 61 B A RTh " 10000 180
Methylenc chloride =~~~ “600c021 " Bsreor n "750e03 1 165031y’ 54 ‘s20 042" "~ 7 380" 230
Mcthyl cthyl ketone "800c02'h T 2860y T 1800 1000 ‘68’ " 51000 3900
Methyl hydrazine =~ S e 110400 h 0077 100077 '0.0029 - 26 15
Methy! isobutyl ketone "500e02 K 22902 0 T " 1800 Y I " és’ " 51000 3900
Mcthyl methacrylate ~ ~ ~ ~ ‘800e02 h T T 2900 290 e’ " 82000 " 6300
2-Methyl-S-nitroaniline o "330e02 b T ‘036 " 01096 " e 5
Methyl parathion 250¢04 1 Sy T’ 09 " 034’ 260 20
2-Mcthylphenol 500e02 x 1800 180 e’ 51000 3900
3-Mcihyiphenol '500e02 % 1800 T180 " 68’ " 51000 3900
4-Methylphenol '500e02 b 1800 ‘180 T é8’ " 51000 3900
Methyl styrene (mixture) 60003 2 114020 Ty T 60’ C a0 81’ 6100 ‘470
Methyl styrenc (alpha) '7.00e02 a’ S y 430 260 95 T 72000 " $500
Meihylnitrosourea oo 300e402 p o 000038 ' " 0.000028 " "0.000011 0.009s 0.0057
Methyl tenbutyl ether (MTBE) '500c03 ¢ Qd3e01 T T B T R 77 Y 3 Ts100° T T 390
Metolactor (Dual) ‘ “1s0e0t 1 0 5500 "s$0 Y200 150000 12000
Metribuzin 250602 | 910’ KT 7H 1260000 © T 2000
Mirex oo T200e04 | 1.80¢400 'h C 0047’ "00047 '0.0018 C1eT T 095
Molinate” 1200e03 | e B = R X A 2000 7 160
Molybdenum "500c03 b 180 T8 68" 5100 390
Naled T200c63 8 n A 21’ 2000 160
Naprupamide 100e01 § 3700 3 140 100000 7800
Nicket and éompuunds_ ’ 1200e02 | 130 13 A "20000° T 7 1600

Key 10 Data Sources: i=IRIS x=Withdrawn from IRIS A=HEAST a=~HEAST alianate method y=Withdrawn from HEAST p=PHRED ¢=EPA-ECAO o=Other EPA documents n=Non-EPA sources.
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3 ——— lnhul-,qu v T RS SN P :

| Inhaled RID | Oral Polency Slope - Slope O] Tspwater . | Ambient air : Occupational | Residential
Contaminant Oral RID (mg/kg/d) | : .. (mpke/d) - Wmghg/d) - | Womehgd) JC|  (ugt) - | | (egm3)’ Fish (mg/kg) .| soil (ng/kg) | soil (mg/kg)
Nickel refinery dust 8.40e-01 | 0.01
Nickel subaull'lde ' 1.70e400 § T 0008
Nitrapyrin 150c03 x . s’ Css 2’ 1500 120
Nitrate 1.60c+00 | " 58000 5800 . 2200 1600000 130000
Nitric Oxide © 10001 4 © 3700 ‘30 1407 T 7 r000000 C 7 7800
Nitrite’ "1.00e01 | 3700 ‘370 140 ‘tooo00 © 7800
2-Nitruaniline "600e05 h' | 57e05 h T2 021 " 0.081° B | Y ¥ |
3-Nitroaniline. "300e03 0 ‘10’ S T e 3100 230
4-Nitroaniline’ "300e03 o “tio” 1 4 360" 230
Nitrabenzene 'S00c04 1 STe04a T 18’ A 068" sio” 39
Nitrofusantoin “t00e020 T T T 2600 260 T 95’ " 72000 " $500
Nitrofurazone oo " 1506400 b 940400 b " 0.087 0.0009) '0.0021 B R K |
Nitrogen dioxide 1.00e400 | oo e " 37000 © o300 " 1400 " 1000000 - '~ 78000
Nitsoguanidine "1.00¢08 | " 3700 ‘30 1407 1000000 © T 7800
4-Nitiophenol 620002 o 2300 ' 230 e "63000° " 4800
2-Nutpopropane oo 5703 940400 b 210 0.00091 o oo
N-Nugosodi-n-butylamine | T T T T 54064001 T 560400 i " 0016 ‘0.00iS ' 0.00058° 053" X7
N-Nitrosodicthanolamine 280c400 1 0 T T " 003 " 0003 7 odoit’ T " 0.61
N-Nitrosodicthylamine ~ 150402 1 151e402 1 000057 ~ 0600057 ~  0.000021 T o0l T Toon
N-Nitrosodimethylamine © 500401 | 490c+0) | 00017~ 000017 0.000062° C 0056 T 003
N-Nitrosodiphenylamine 490e03T T T T T T T BT A B % A Y7 " seo” T T 350
N-Nitroso di-n-propylamine " 7.00e400 § T e0i2’ "000i2° ' 0.00045 04t T T T 04
N-Nitroso-N-meshylethylamine 220c401 1 00039 000039 ' . 000014 0i3” " 7 o007
N-Nitrosopyrrolidine =~ " 210400 1 204400t " 0041 T 0004 T 000is’ 1477 7 7 08
m-Nitrotoluene "1.00e02 b © 3l R 1 A B U “10000° 7 " 780
p-Nitrowluene 100602 b’ "ato’ Y A TH " 10000 " 780
erﬂuuzon . '400c02 1 1500 150 7 T 410000 T 7 3100
NuStar 70004 i '3 "6 095’ B 7. R 1
Octabromoddiphenyl eiher © '300e03 1 10’ i ‘4 3100 230
Octahydro-1357-tctranitro-1357- '500e02 1800 - 180 " 68" 510000 7 3%00
1eirazocine (HIMX) '
Octamethylpyrophosphocamide "2000e03 b "3 13 21’ 2000 160
Oryzalin "500e02 | 1800 180 “68’ " 51000 " 3900
Oxadiazon '5.00c-03 1 180 i 68" 100 * 300
Oxamyl 250e02 1 ) “9i0 e 7N "26000° T Zooo
Oxyfluorfen '300c-03 § ‘10 | D ‘a1 300" T T T 230
Paclobutrazol "130e02 ) 470 T s’ “13000° 7 1000
Paraquat 4.50c03 | 160 16 el T 00 T T T 350
Parathion 160003 b “220° o ‘81 6100 ‘470

Key 10 Data Sources: i=IRIS x~Withdrawn from IRIS h=HEAST a=HEAST alienate method y=Withdrawn from HEAST p=PHRED ¢=EPA-ECAO o0=0Other EPA documenus n=Non-EPA sources.
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Contaminant

Oral RID (mggf)

lnhaledmo
(mefgh)

Ol'll Poiency Slope

- W(mgfrg/d)

Inhaled i’rolenq
- Slope

- V(my/ke/d) -

Nno <

"Tap water

“o ()

Aﬁbig;t ai? -
(rg/m3) .

Fish (MIAs) '

Oécupauol.\ﬂ
soil (mghg)

Residential

soil (mg/kg)

Pcbulate

Pendimethalin
Peatabromo-6-chioro qclohmnc
Pcnubmmodlphenyl elhcr o
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Permethrin

Phenmedipham

Phenol |
m-Phenylcnediamine
p‘rﬁedyténéui’aniiné o
Phcnylmcrcuric acctate
Phenylphenol
Phorate

Phosmet |
Phosphine
l’hmphonn (whne)
p-Phihalic acid
Phthalic lnhydmle
Pictoram
Pirimiphos-methyl
Polybrominated biphenyls
Pay'chioﬁna'nea 6ipise'nyis (PCBi) '
I’otychlonnalcd lcrphenyls (I’Cl' s)

Acenaphlhcne
Anthanthrene

Anthracene
ikhz‘alénihracéné
Benzo{bfluoranthene
Benzofjjluoranthene
"Henzo{k)Muoranthene
llcnzb[jhu]pé:yiene o
I)cnzo|a|pyrene ‘
llcnlolelpyrenc
Ojckrptntammn{éd{pj'scf\e' '
Chrysene o
l)lhenzlahhnlhneene

$.00c-02
"4 ooeoz

" 3.00e-03
" 3.00¢-02
" 5.00¢-02
" 2.50e-01
" 6.00¢-01
" 6.00¢-03
" 1.90¢-01
" 8.00e-05

" 2.00e-04
" 2.00c-02
" 3.0%9-04
" 2.00¢-0$
1.00¢+00
2.00¢ 400
" 7.00¢-02

" 1.00e-02.
" 7.00e-06

h

"200e03 |
"8.00c-04

.—.v'—.-.—--_‘-.— -

"6.00e02 )

300601 |

'230e02 h

"260c01 h

: llm'e@l } : :

19403 b

85706 b

890c+00 h
7.70¢400 |
" 450e+00 ¢

234c+400 n

"=1.066400
" -1.02e+400
" 4.45¢01
RY Y
“1.61e01
7.30¢ 400
1 292¢02
" 1.68¢-01
32102
" B.10e+00

195¢400 0

" 885e-01
" 8.54¢-01
" 37201
" 4.03¢-01
" 1.34e-01
'6.10¢+00
' 2.44e02
" 1.40e-0t
" 268e02
'6.77¢+00

‘a'sa’'za sz assas

1800

1500
37
e
s’
. 0.05s
Com
1800
9100
000
C 220
6900
"29
e
73
o
i
073
" 37000
73000

3j0
00096
© 0011
©0.0i9

" 0.03%6
" 11000
" 008
" 0.083
T 049
018’
053
T 0012
C 29
0.51
21
" 0011

180

150
037
Ty
‘g9
T 0033
eon
SEpehel
“9i0 "
2200
e
o
029
44
073
i
Y
Y 12 D
3700
7300
S
000096
“00011
"0.00i9

220
‘00044
T o1eo
" 0.0096
Y
" oo
©00dt’

" 0063

"0.0014 .
©oleas
© 0061

‘032
00013

68

e
014
‘21’
e

“0012°

T 0026

‘810
‘81
a0
o’
16
027
i
041

" 0027

" 1400

" 27100
Vs
e
" 0.00035
" 0.00041
" 00007 °

6
‘00014
©Tat0”
1 0.003°
'0.0031
‘0.0071
'0.006S
" 002

" 0.00043

T en’
" 0019

" 0.098

" 0.00039

51000
- i1060"
e
"8
e
e
" 51000
610000
© 6100
‘oo000"
e
1s00 "
00
20060
B | T
e
" ioooob0
) '000120000("0"
o000
032
037
064
61000
SO
310000
g
28
Y
¥
e
‘039
T
S
Cdet
%

"3900
" 3100
7]
‘160
63
6.6
T 14
" 3900
‘47000
" 470
"15000
" 763
'880
16
" 1600
16
"78000
" 160000
" 8500
" 180
019
T 022
" 038

" 4700
oM
N ¥
17
38
35
n
" enm
" 58
" 10
53
© 021,

Koy 10 Dara Sowrces: I=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST aliemate method y=Withdrawn from HEAST p=PHRED ¢=EPA-ECAO o=Other EPA documents n-Non-EP;{ sources.
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Contaminant

Oral RID (mp/kg/d)

Inhaled RID

f On) l;olenq SIope
(mg/kg/d)

A mg/pid)

Inhaled Fo(ency
Slope
1(my/ke/d)

0O <

Tup water

(ng?)

Ambient air

_(eg/m3)

Fish (mg/kg)

Occupauonal
soil (mg/kg)

Ri’:ide:ﬁi)l
soil (mg/kg)

. Fluoranthene

Iorene
Indeno|1,2,3-cdjpyrene
Naphthalene
Phenanthrene
Pyrene
Prochloraz -
Profluralin
Prometon
Prometryn
Pronamide
Propachior
Propanil
Propargite
Proparkyi alcohol
. I’fopaiiné S
Propham’
Propiconazole
Propyléné giycol .

" [Propylene giycol, monoethyl ether’
Propylene glycol, monomethyl cther
Propylene oxide
Pursuit

Pydrin’

Pyridine

Quinalphos

Quinoline

RDX (Cyclonite)

Resmethrin

Ronnei

Rotenone

Savéy o

Sclenious Acid )

Scleniuin '

Selenourea
Sethoxydim

Silver and compounds
Simazine .

Sodium azide

4.00c-02 |

'4.00e02 1

400e02 b

' 290e-02
" 3.00¢-02
" 9.00¢-03
" 6.00¢-03
" 1.50e-02
" 4.00¢-03
" 7.50e-02
" 1.30¢-02
" $.00¢-03
' 2.00¢-02
" 2.00¢-03
" 2.00e-02
" 2.00¢-02
" 1.30¢-02
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