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The 75-acre Higgins Farm site is a former cattle farm in Franklin Township, Somerset
County, New Jersey. Land use in the area is predominantly agricultural, with two
residences located onsite. The estimated 3,200 people who reside within 3 miles of
the site use a municipal water supply well for their drinking water supply. During
the 1960's, municipal sludge and penicillin waste were used as fertilizers on Higgins
Farm. The site also contains three holding tanks and drums containing material
removed from previous remedial investigations. In 1985, the city discovered and
reported elevated levels of chlorobenzene in a potable well near the site.
Additionally, the state investigated and discovered the presence of a drum burial dump
site approximately 40 yards from the contaminated well. In 1986, the owner excavated
50 containers, including drums; however, during excavation activities, some of the
containers were punctured and their contents spilled onto the ground. Later in 1986,
the state sampled residential wells and discovered VOC contamination. The state also
collected soil samples and analyses indicated the presence of VOCs, pesticides,
metals, dioxins, and furans. In 1987, EPA responded to contamination in drinking
water wells by providing bottled water to affected residents as an interim ground
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and copper. In 1985, the state and C&D Recycling arranged for the excavation and offsite
water remedy (OUl), and EPA assumed the lead in mitigating the site by constructing a
barn of contaminated material; draining,. lining, and backfilling the excavation pit;
pumping treated and stored liquids into holding tanks; and fencing in the excavated pit
area. In 1989, carbon filters were installed to limit ingestion of VOCs and mitigate the
potential for human exposure. In 1992, EPA performed a removal action and completed the
excavation of 94 drums and contaminated soil. This ROD addresses the final action-for
ground water to limit future migration of contaminated ground water to offsite areas, as
OU2. The primary contaminants of concern affecting the ground water are VOCs, including
benzene, PCE, TCE, and xylene. S o '

The final remedial action for this site includes installing ground water extraction wells
around the perimeter of the site; treating the contaminated ground water onsite by
processes that are expected to include precipitation, flocculation, clarification,
filtration, air stripping, intermediate pH adjustment, ion exchange, and final pH
adjustment, however, the exact system will be developed during the RD phase; discharging
the treated ground water to onsite surface water; monitoring ground water, surface water,
and onsite and offsite wells including downgradient residential wells; and performing
limited investigations to ensure all sources of contamination have been identified, with
removal and offsite disposal of contaminated materials that were previously remediated
and are currently stored onsite. The estimated present worth cost for this remedial
action ranges from $5,990,000 to $8,447,600, which includes an annual 0&M cost of
$384,000.

Chemical-specific goals for ground water clean-up, which
are based on SDWA MCLs and state standards, include benzene 1 ug/l (state):; chlorobenzene
4 ug/l (state); cis-1,2-dichloroethene 10 ug/l (state): vinyl chloride 2 ug/l (state):
bis (2-ethyl hexyl) phthalate 6 ug/l (MCL): antimony 6 ug/l (MCL); chromium 100 ug/l;
copper 1,300 ug/l (MCL); lead 15 ug/l; and nickel 100 ug/l1 (MCL).



DECLARATION STATEMENT
RECORD OF DECISION
HIGGINS FARM

Higgins Farm
Franklin Township, Somerset County, New Jersey

This decision document pre- ants the selected remedial action for the Higgins Fa
site, which was chosen in-accordance with the requirements of the Comprehensive
Environmental Response, Compensation and Liability Act of 1980, as amended, and
to the extent practicable, the National Oil and Hazardous Substances Poliution
Contingency Plan. This decision document explains the factual and legal basis for
selecting the remedy for the second operable unit at this site. The information
supporting this remedial action decision is contained in the administrative record.

ASSESSMENT OF THE SITE
Actual or threatened releases of hazardous substances from the Higgins Farm site,
if not addressed by implementing the response action selected in this Record of

Decision, may present an imminent and substantial threat to public health, welfare, or
the environment. '

DESCRIPTION OF THE SELECTED REMEDY

The remedy described in this document represents the second operable unit for the
Higgins Farm site. The first operable unit, which involved an interim ground water
remedy, provided for the installation of a water line to supply area residents with an
alternate water supply. The remedial action selected in this Record of Decision
provides a permanent solution for contaminated ground water at the site. The soils
on the site do not appear to pose an unacceptable health risk; therefore, no remedial
action for site soils is anticipated.

The major components of the selected remedy include the following:

- . Installation of ground water extraction wells around the perimeter of the
site and the source areas,
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Selected remedy: Ground water extraction and treatment with discharge of treated gyound water to on-site
surface water. : . o ' :

Capital cost: $2,544,800
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- Construction of an on-site treatment plant to treat the contaminated
ground water;

- - Discharge of the treated ground water to an on-site surface water body;

- implementation of a sampling program involving monitoring wells and
downgradient residential wells to evaluate off-site migration and the .
effectiveness of the ground water extraction system;

- Limited investigations to confirm that all sources of cohtamination have
been identified; and .

- Removal and proper disposal of contaminated materials which were
generated during previous site stabilization and remedial investigation
activities that are presently stored on the site..

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, complies with
Federal and State requirements that are applicable or relevant and appropriate to the
extent practicable given the unpredictable nature of the fractured bedrock and
stringent surface water discharge standards, and is cost effective. Requirements
which cannot be achieved by the remedy may be waived pursuant to Section 121 of
the Comprehensive Environmental Response, Compensation and Liability Act, as
amended. The selected remedy utilizes permanent solutions and alternative treatment
(or resource recovery) 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.

Because this remedy may result in hazardous substances remaining at the site above
health-based levels, a review will be conducted within five years after commencement
of the remedial action to ensure that it continues to provide adequate protection of
human health and the environment.

Regional Administrator
U.S. EPA Region Il



SITE LOCATION AND DESCRIPTION. . ... .. e 1

SITE HISTORY AND ENFORCEMENT ACTIVITIES . ... .. S 2
' HIGHLIGHTS OF COMMUNITY PARTICIPATION .. ............. e, 4
SCOPE AND ROLE OF OPERABLE UNIT .. .....vureneeennnnnnnn.. .. 5
SUMMARY OF SITE CHARACTERISTICS ............... S
SUMMARY OF SITERISKS ............... ........... 8
REMEDIAL ACTION OBJECTIVES. . ... ... .. T e .. 13
DESCRIPTION OF REMEDIAL ALTERNATIVES ..« . v v oveneoneneon . 13
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES .. ............ 17
SELECTED REMEDY .......... e, SR e e 25
STATUTORY DETERMINATIONS . . .. v e veeee e 26
ATTACHMENTS
APPENDIX |. FIGURES
APPENDIX II. TABLES

APPENDIX Il ADMINISTRATIVE RECORD INDEX
APPENDIX IV. RESPONSIVENESS SUMMARY



-t
.

© ® N o u & O B

LIST OF FIGURES

HIGGINS FARM LOCATION MAP

HIGGINS FARM SITE LAYOUT

GENERALIZED GEOLOGIC CROSS SECTION

MONITORING WELL LOCATIONS

- TEST PIT LOCATIONS

SURFACE SOIL. SURFACE WATER AND SEDIMENT SAMPLES
ALTERNATIVE 2 CAPTURE ZONE SCENARIO
ALTERNATIVE 2AND 3 TREATMENT SYSTEM LAYOUT

ALTERNATIVE 3 CAPTURE ZONE SCENARIO



10.

1.
12.
13.
14.
15.
16.

17.

LIST OF TABLES

Rl OBJECTIVES AND ASSOCIATED TASKS

COMPARISON OF GROUND WATER RESULTS TO STATE
AND FEDERAL REQUIREMENTS

COMPARISON OF TEST PIT RESULTS TO PROPOSED NJDEPE
STANDARDS AND EPA RISK-BASED STANDARDS

COMPARISON OF SURFACE SOIL RESULTS TO PROPOSED
NJDEPE STANDARDS AND EPA RISK-BASED STANDARDS

COMPARISON OF SOIL BORING RESULTS TO PROPOSED
NJDEPE STANDARDS

COMPARISON OF SEDIMENT SAMPLE RESULTS TO PROPOSED
NJDEPE STANDARDS AND EPA RISK-BASED STANDARDS

CHEMICALS OF POTENTIAL CONCERN

SUMMARY OF COMPLETE EXPOSURE PATHWAYS FOR
CURRENT LAND USE

SUMMARY OF COMPLETE EXPOSURE PATHWAYS FOR
FUTURE LAND Use

SUMMARY OF CHRONIC NONCARCINOGENIC HAZARD INDEX
ESTIMATES

SUMMARY OF CANCER RISK ESTIMATES
ALTERNATIVE 1 COSTS

COST SENSITIVITY ANALYSIS |
ALTERNATIVE 2 COSTS

ALTERNATIVE 3 COSTS

CHEMICAL SPECIFIC ARARS AND TBCS FOR REMEDIATION
OF GROUND WATER

CHEMICAL SPECIFIC ARARS AND TBCS FOR DISCHARGE TO
SURFACE WATER



- DECISION SUMMARY
RECORD OF DECISION
~ HIGGINS FARM
SITE LOCATION AND DESCRIPTION

The Higgins Farm site (the site) is located in a rural residential area on Route 518 in .
Franklin Township, Somerset County, New Jersey. The site, which is approximately 75
acres in size is owned by Mr. Clifford Higgins Sr., and is operated as & cattle farm

~ (see Figure 1). It is primarily pasture land and is relatively flat and poorly drained.
There are two residences located on the site, and other residences bordering the site
1o the northeast and northwest. Trap Rock Industries’ Kingston Quarry borders the
site to the south. Figure 2 shows the site boundaries and major features.

Two 3,000 gallon holding tanks containing contaminated water, two empty 10,000
gallon holding tanks, and drums containing material generated during removal and
remedial investigation field activities are located in the northern portion of the site. A
barn housing excavated containers, drums and roll-off containers of contaminated
soils are also located in this area, which is referred to as the excavation pit area. A

" chain link fence surrounds the tanks, the barn and the area where the drums and
containers were excavated. The tanks and the barn were installed during emergency
response activities conducted by the U.S. Environmental Protection Agency-(EPA). A
berm was constructed to prevent runoff from this area onto the remainder of the site.

A small fenced area, which is referred to as the New Jersey Department of
Environmental Protection and Energy (NJDEPE) fenced area, where buried drums
were discovered during test pit excavation activities, is located in the southwest portion
of the site. Demolition debris, including bricks, asphalt, metal scrap, and concrete, is
also found near the drum burial area. o

The topography of the site is generally fiat, but slopes gently down to the southeast.
A minor drainage area and pond exist in the southeastern corner of the site. Water
from the pond discharges through an unnamed tributary to Carters Brook,
approximately 2,000 feet to the east.

Approximately 545 residential and two municipal water supply wells are located within
three miles of the site. Within this radius, approximately 3,200 people rely on ground
water for their drinking water source. The nearest downgradient public supply wells
are three wells operated by the Town of South Brunswick and are located
approximately 3.5 miles southeast of the site. ' -



SITE HISTORY AND ENFORCEMENT ACTIVITIES

- The Higgins Farm site was used for the disposal of hazardous wastes, including
hazardous substances, under the Comprehensive Environmental Response,
Compensation and Liability Act, as amended (CERCLA). Aerial photographs covering
the period from 1940 to 1983 show disturbed areas in the area of the NJDEPE fenced
area and east of the excavation pit area (see Figure 2). During the 1960s, municipal
sludge and penicillin wastes were used as fertilizers on Higgins Farm. In December
1985, the Franklin Township Health Department reported to NJDEPE that elevated
levels of chlorobenzene existed in a potable well located at Route 518, Franklin
Township, Somerset County, New Jersey. NJDEPE mvastsgated and discovered the
presence of a drum burial dump at the site approximately forty yards from the

. contaminated well.

On January 2, 1986, NJDEPE investigated drum excavation activities initiated at the
site by Mr. Higgins. The excavation was halted by NJDEPE as the activity had not
been approved. The NJDEPE issued a directive to Mr. Higgins on February 24, 1986
instructing him to implement a remedial action plan.

On April 7, 1986, O.H. Materials, a contractor employed by Mr. Higgins recommenced
excavation of buried drums with NJDEPE approval. Approximately fifty containers,
including drums, were excavated. During excavation activities, some containers were
punctured and their contents spilled onto the ground as the drums were excavated.
Liquids were pumped from the excavation pit to a holding tank and visibly
contaminated soils were placed in roll-off containers. Due to payment disputes,

Mr. Higgins terminated O.H. Materials’ activities at the site after several days.

On April 26, 1986, NJDEPE sampled ten residential wells in the vicinity of the site and
discovered that three wells were contaminated with volatile organic compounds
(VOCs). Nine of the ten residential wells were resampled by NJDEPE in August 1986.
The analysis confirmed the presence of volatile organic contamination in the ground
water.

On May 8, 1986, NJDEPE personnel inspected Higgins Farm and collected soil
samples from the site, including the excavation pit area. Analysis of these samples
indicated the presence of volatile organic compounds, pesticides, metals, dioxins and
furans in the soils at the site. On July 3, 1986, NJDEPE collected another sample from
the vicinity of the drum excavation pit. Analysis confirmed the presence of dioxins and
associated furans.

On August 27, 1986, NJDEPE personell collected 27 surface soil samples from the
site. Samples were collected from an adjacent residence, the excavation pit area, and
the two roll-off containers. Samples were analyzed for dioxins and furans. Analysis
confirmed the presence of dioxins and associated furans. ,
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. In November 1986, NJDEPE established a “well impact area" near the Higgins Farm
site, restricting installation of new wells within the affected area. Thirty-one residences
were included within the well impact area at Higgins Farm. This well restriction has
since been removed by the NJDEPE. - :

in March 1987, EPA responded to the presence of contamination in drinking water
wells neighboring the site by providing bottled water to potentially impacted area
residents. At that time, EPA explained that it would provide bottled water as an interim
solution until an alternate water supply could be arranged by NJDEPE. Thereafter,
NJDEPE determined that the most appropriate method to supply potable water was to
install individual carbon units at the potentially impacted homes. NJDEPE installed the
carbon filter units during the spring/summer of 1988, at which time bottled water
delivery was discontinued. The carbon filter units were intended to limit ingestion of

_ volatile organic compounds and mitigate the potential for human exposure via
inhalation of volatile organic compounds through household use.

In March 1987, NJDEPE formally requested that EPA assume the lead role in
mitigating the Higgins Farm site. On April 8, 1987, EPA initiated activities to stabilize
the site and to control the release of hazardous substances into the environment. The
following actions were undertaken: -

a.  the construction of a bam to house contaminated material, including
but not limited to, overpacked drums and roll-off containers;

b. the excavation pit was drained, lined and backfilled;
S C the pumped liquids were t'r_eated and stored in holding tanks; and

d. the excavation pit area was fenced to prevent access by unauthorized
persons. ~

In December 1989, NJDEPE advised EPA that it could not monitor and maintain the
carbon units beyond the spring of 1980. On February 2, 1990, EPA authorized
$625,320 to monitor and maintain the carbon fiter units for approximately two years.

The site was proposed for inclusion on the National Priorities List (NPL) in June 1988.
EPA began investigations to identify potentially responsible parties (PRPs) for the
contamination at the site. In March 1988, the site was formally placed on the NPL,
thus making it eligible for federal funds to investigate the extent of contamination and
to clean up the site. In March 1988, EPA notified six PRPs of their potential liability.
EPA offered these PRPs the opportunity to conduct or finance the Remedial
investigation and Feasibility Study (RI/FS) for the site; however, the PRPs declined to
accept EPA's offer.



As a resutlt, EPA allocated funds for the studies to be conducted under EPA
Supervision through its contractors. EPA has since identified one additional PRP, who
also declined to conduct or finance the RI/FS. , :

Higgins Farm site to provide a permanent solution to the water sUpply problem. in
February 1990, EPA informed the seven PRPs that the Agency had not received an
acceptable offer to install the public water supply.

On March 20, 1990, EPA issued an Administrative Order to Mr. & Mrs. Clifford Higgins
Sr. to install the water line: - Mr. & Mrs. Higgins have failed to comply with the order.

In June 1990, EPA released the Focused Feasibility Study (FFS) report and EPA's
Proposed Plan for the construction of a water line extension to provide the potentially
affected residents with an aiternate water Supply. A public comment period was
provided, beginning on June 28 and ending on July 30, 1 990. ‘ :

Between March 1990 and July 1882, EPA conducted an RI/FS to define the nature
and extent of contamination at the site.

The RI/FS reports and the Proposed Plan for the second operable unit ground-water
remedy were released to the public for comment on July 15, 1992. These documents
were made available to the public in the administrative record file at Information
Repositories at the Mary Jacobs Memorial Library, the Franklin Township Library and
at EPA’s Region Il Office in New York City. The notice of availability for these
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documents was published in The Home News on July, 15, 1992. A public comment
period was held from July 15 to September 18, 1992, due to a request to extend the
comment period. In addition, a public meeting was held on August 3, 1992, to present
the Proposed Plan for the site. At this meeting, representatives from EPA answered
questions regarding remedial alternatives under consideration and problems at the
site. All comments which were received by EPA prior to the end of the public
comment period, including those expressed verbally at the public meeting, are
addressed in the Responsiveness Summary which is attached as Appendix | to this
Record of Decision. . ‘ ‘

SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

This is the second of two operable units for the site. The first operable unit provided
potentially affected residents located on Route 518 with an alternate water supply to
prevent ingestion of contaminated ground water. The primary objectives of the
second operable unit, as authorized by this ROD, are to capture and treat the bulk of
ground-water contamination found on the site and limit future migration of contami-
nated ground water to off-site areas. '

Many residents in the vicinity of the site depend on ground water as a potable water
source. Although the first operable unit provided some area residents with an
alternate water supply, there remains the potential for contaminated ground water to
migrate from the site to other residential wells. As determined in the risk assessment,
exposure to the contaminated ground water could pose a threat to residents who
utilize ground water as their potable water supply. Therefore, this action is necessary
to treat the contaminated ground water at the site, and restrict the off-site migration of
contaminants. B

In addition, as described below, the risk assessment concluded that exposure to site
soils does not pose a significant risk, with the exception of the soils located in the
NJDEPE fenced area which are being addressed as part of the removal action
described above. No further action is considered necessary for soils although, as
discussed below under Description of Alternatives, confirmatory sampling will be
performed to ensure that all contaminant sources have been identified. Therefore, this
second operable unit remedy focuses solely on ground-water remediation.

SUMMARY OF SITE CHARACTERISTICS

EPA contracted Malcolm Pirnie and CH2M Hill to conduct a Remedial Investigation in
late Summer 1989. The purpose of the Rl was to accomplish the following:

- identify the nature and extent of contaminant source areas;

- define contamination of ground water, soils, surface water and sediment;
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- charactenze site hydrogeology; and

- determlne the risk to human health and the environment posed by the
site.

The RI tasks conducted to accomplish each of these objectives are listed in Table 1.

R! field work was conducted in two phases: from March 1980 through January 1992,
and from February 1992 through March 1892. Ground-water, surface and subsurfaca
soil, surface-water, sediments and suspected source area (through test pit excavatic.1)
samples were collected and analyzed during Phase | of the Rl. Phase Il of the Rl,

- which included the excavation of additional test pits and sampling, was conducted to
investigate other potential sources of contamination. In addition, hydrogeologic _
studies were conducted using information obtained during the Rl. The resuits of the
Rl are summarized as follows.

Site Hydrolgeology

The geology of the site is characterized as unconsolidated material underlain by
fractured bedrock. Figure 3 shows a generalized geologic cross section of the site.
Hydrogeologic testing of monitoring wells installed in both the overburden and
bedrock zones were used to determine site hydrogeology, hydraulic conductivity,
ground-water flow directions and velocity, and the vertical gradient between the two
water-bearing zones. Results of the hydrogeologic studies indicate that ground water
flows through poorly distributed fractures in the bedrock beneath the site, resulting in
heterogeneous aquifer conditions. Aquifer anisotropy, which causes ground water to
flow preferentially through these fractures, along with the heterogenous conditions,
result in complex ground-water flow patterns which make it extremely difficult to
asc=rtain the pattern of local ground-water flow. Detailed results of the hydrogeologlc
stu..es can be found in the Remedial Investigation report.

round-W. igatio

Ground-water samples were collected from seven shallow and eight deep on-site
monitoring wells. In addition, five residential wells in the vicinity of the site were
sampled (see Figure 4). As shown in Table 2, analytical results indicate that numerous
contaminants, including volatile organic compounds and metals, are present above
federal and state Maximum Contaminant Levels (MCLs). VOCs were detected in 21 of
23 ground-water samples. Tetrachloroethene was the most frequently detected
compound, at concentrations ranging from 0.17 to 270 parts per billion (ppb). The
compound detected at the highest concentration was benzene at 1,200 ppb. Other
VOCs which were detected above federal and state MCLs include: dichloroethane
(320 ppb); trichloroethane (1,100 ppb); and vinyl chloride (86 ppb). No semi-volatile
organic compounds (semi-VOCs) were detected above federal or state MCLs. The
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most frequently detected semi-VOC was dichlorobenzene, at concentrations ranging
from 20 to 48 ppb. Inorganic compounds appeared in all samples. The metal
detected at the highest concentration was iron at 433,000 ppb. The following metals

- were detected above federal and state MCLs: beryllium (25.7 ppb); copper (8750
ppb); iron (433,000 ppb); and lead (81.4 ppb).

| s E l !. !.

" Test pit excavations were conducted to identify sources of contamination. Thirteen
test pits were excavated during Phase | of the RI (see Figure 5). The test pit locations }
were chosen based on the evaluation of the geophysical and soil gas surveys. A
source of contamination was uncovered in the area which NJDEPE formerly
designated as a suspected drum burial area. Buried 55-gallon drums, and other

. containers and refuse were uncovered during excavation. Table 3 summarizes the

. results of soil samples collected from test pits. The following contaminants were
among those detected in soils in the NJDEPE fenced area: trichloroethane (4,400
ppb); tetrachlorethene (47,000 ppb); pentachlorophenol (2,100,000 ppb); arsenic
(1,310,000 ppb); and dioxins (222 ppb). This source area is being addressed
separately by EPA’s removal program. The removal of drums and contaminated soil is
expected to be completed in the Fall of 1992.

Six additional test pits were excavated and sampled during Phase Il of the Rl (see
Figure 5). The follow-up test pit program was conducted in March 1992. These test
pits were excavated to investigate potential sources of contamination as well as to
delineate the extent of contamination in areas where buried drums or contaminated
shallow monitoring wells are located. No drums or any other contaminant source
material were found during the Phase Il test pit excavation. ‘

Surtace soil samples were collected at 59 locations, including 42 on site and 17 off site
(see Figure 6). Sampling of on-site surface soils focused on suspect source areas.
The majority of the off-site samples were collected from residential properties adjacent
to the site. Results showed that VOCs and semi-VOCs, in both on- and off-site
samples, were detected infrequently and at low concentrations. In addition, two pesti-
cides were detected in the on-site samples, but have been determined to most likely
_have originated from insecticides applied at the site. The inorganics detected on and
off the site include arsenic (12,400 ppb) and beryllium (2,000 ppb). Table 4
summarizes the analytical results of surface soils samples coliected at the site.

Subsurface soil sampling included the installation of shallow borings, and collection of
samples during installation of monitoring wells. VOCs were detected in 11 of the 13
borings. The VOC detected at the highest concentration was tetrachloroethene at
1,100 ppb, however, it was detected at only one location. Semi-VOCs and metals

L]
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were detected at low concentrations. Table 5 summarizes the analytncal results of
subsurface soil samples oollected at the site.

As no promulgated federal or state standards exist for surface and subsurface soils,
detected concentrations in test pits and soils were evaluated in a site-specific risk
assessment. As discussed below in the Summary of Site Risk section, the levels of
contamination present in soils do not pose a significant risk to human health or the
environment, with the exception of the contaminated soil in the NJDEPE fenced area
which is being addressed by EPA's removal program.

Three surface-water samples were collected from the intermittent on-site pond (see
Figure 6). The only VOC detected above the Federal Ambient Water Quality Criteria
(FAWQC) for the protection of aquatic life was carbon tetrachloride (1.4 ppb). No
semi-VOC'’s were detected above the FAWQC. The inorganics results indicated that
the following metals were detected above the FAWQC: copper (6.4 ppb); iron (4,950
ppb); lead (12 ppb); and zinc (292 ppb).

Seven sediment samples were collected from the pond and three drainage channels at
the site. The following semi-VOCs were among those detected: benzo(a)pyrene (500

ppb); benzo(b)fluoranthene (830 ppb); and chrysene (750 ppb). These compounds.
however, were detected infrequently. Inorganics detected include arsenic (5,700 ppb)-
and beryllium (2,000 ppb). Table 6 summarizes the analytical results of sediment
samples collected at the site. .

SUMMARY OF SITE RISK

EP:" -onducted a baseline Risk Assessment to evaluate the potential risks to human
hez . and the environment associated with the Higgins Farm site in its current state.
The Risk Assessment focused on contaminants in the ground water, soils and
sediments. The selection of contaminants of concern (COC) is based on a number of
parameters, including the frequency of detection and concentration in each
environmental medium, environmental fate and transport characteristics, toxicity, and
the likelihodd of exposure. The summary of COC in sampled matrices is listed in
Table 7.

man th Risk A nt

EPA’s Risk Assessment identified several potential exposure pathways by which the
public may be exposed to contaminant releases at the site under current and future
land-use conditions. Ground-water, soils and sediment exposures were assessed for
a potential present land-use scenario and sediment exposure was assessed for
potential future land-use conditions. The baseline risk assessment evaluated the
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health effects which could result from exposure to contamination as a result of six
exposure pathways: 1) ingestion of chemicals in soil; 2) dermal contact with chemicals
in soil; 3) dermal contact with chemicals in ground water; 4) ingestion of chemicals in
ground water; 5) inhalation of chemicals in ground water volatilized to air; and 6)
dermal contact with contaminants in sediment. For the purposes of this human heaith
evaluation, potentially exposed populations include residents living on or adjacent to
the site, farm workers, and site trespassers. These exposure pathways were
evaluated separately for adult and child residents. Children are assumed to be under
seven years old. All of the exposure pathways identified for the current land use can -
be expected to continue into the future. In addition, an on-site resident’s exposure to
sediments was evaluated for the future-use scenario. The exposure pathways
considered under current and future-use scenarios are listed in Tables 8 and 9,
respectively. The reasonable maximum exposure to COC was evaluated in all cases.

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

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 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). Estimated
intakes of chemicals from environmental media (e.g., 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 medium. The hazard index is
obtained by adding the hazard quotients for all compounds across all media that
impact a particular receptor population.

A hazard index greater than 1.0 indicates that the potential exists for non-carcinogenic
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. A summary of the non-
carcinogenic risks associated with the chemicals of concern across the various
exposure pathways is found in Table 10.

It can be seen from Table 10, that the HI for non-carcinogenic effects from the
ingestion, dermal contact and inhalation of ground water is 6.50 for adult residents and
10.27 for child residents. Therefore, non-carcinogenic effects may occur from the
exposure routes evaluated in the Risk Assessment. The non-carcinogenic risk
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associated with exposure to contaminated ground water is attributable to several,
compounds including 1,1,2-trichloroethane and chiorobenzene.

As presented in Table 10, the HI for non-carcinogenic effects from ingestion and
dermal contact with contaminants in soil is less than 1.0, indicating that the risk posed
by the soils is below EPA'’s acceptable risk range.

Potential carcinogenic risks were evaluated using cancer slope factors (SFs)
developed by EPA for the contaminants of concern. Cancer slope factors have been
developed by EPA's Carcinogenic Risk Assessment Verification Endeavor for
estimating excess lifetime cancer risks associated with exposure to potentially
carcinogenic chemicals. SFs, which are expressed in units of (mg/kg-day)”, 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.

_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 may have one in ten thousand to one in a million chance of developing
cancer as a result of site-related exposure over a 70-year period under specific
exposure conditions at the site. Under current land-use conditions, the risk
characterization showed that cancer risks associated with each of the ground-water
pathways (ingestion, inhalation and dermal contact) exceed Superfund acceptable risk
levels for both adults and children. For example, the estimated cancer risk associated
with ingestion of ground water is 2 x 10® (two in a thousand) for residential adults and
1 x 10 for residential children. The total cancer risk posed by contaminated ground
water from all pathways considered is 3 x 10™ for residential adults and 2 x 10 for
residential children. The cancer risk analysis indicates that 1,1,2-trichloroethane,
benzene, vinyl chloride and 1,2-dichloroethane are the main contributors to the
estimated cancer risk (see Table 11). ~

As presented in Table 11, the cancer risks associated with the ingestion and dermal
contact with contaminants in soil and sediments are below or within EPA’s acceptable

risk range, as described above.

The calculations were based on the concentrations of contaminants detected in on-site
monitoring wells and residential wells. For many monitoring well locations, ground
water from both shallow and deep monitoring wells was sampled and analyzed.

Where data was available from both depths, the higher concentration was used to
estimate exposure. For purposes of the Risk Assessment, the installation of the
waterline, which will provide 30 residents located along route 518 with a safe potable
water supply, was not taken into account as the waterline does not protect residents
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located downgradient from the site who depend on ground water as their potable
water source.

EPA also performed an Ecological risk assessment for the Higgins Farm site. The
following were determined to be chemicals of concern in the environmental risk
assessment: total polyaromatic hydrocarbons (PAHs); dioxins; and lead. The risk
assessment qualitatively evaluated the exposure pathways through which these .-
chemicals could migrate, potentially allowing for receptors to be at risk. For the variety
of aquatic and terrestrial species, the most probable routes of exposure to the
_chemicals of concern were identified as ingestion or direct contact with surface water,
sediments or soil containing these compounds.

Due to the intermittent nature of the on-site surface water, the long range impact from
surface-water exposure to species that utilize the pond for habitat (e.g., amphibians),
from surface-water exposure is deemed to be low. When the surface water is absent,
however, these organisms would be exposed to the sediment and soil borne .
contamination and thus be potentially at risk to these media. Because of the small
area of pond sediments, in conjunction with the low frequency of detection of the
compounds, the risks due to exposure and ingestion of these media is also low.

The risk to the terrestrial wildlife (e.g., small mammals) was also found to be low for
the following reasons. The PAHs were detected in residential areas which are unlikely
to be used by wildlife. In addition, a review of the current literature did not indicate
that the dioxins and lead detected in soils and sediments would pose any significant
risks to these populations. .

The site is operated as an active farm for cattle breeding. The cattle are bred and
raised at the site and are subsequently sold for human consumption. In August 1987,
NJDEPE collected seven milk and two beef tissue samples from the cattle. Dioxins
and furans were not detected in the milk samples. As determined by the Food and
Drug Administration (FDA), levels of dioxins detected in beef tissue samples were
lower than those shown in routine market surveys and are not indicative of a problem.
In addition, fencing restricts the cattle from the source areas, i.e., the excavation pit
and NJDEPE fenced areas. Therefore, it has been determmed that the cattle are not
at risk.

As discussed below, the selected remedy will include discharge of treated ground
water to on-site surface water. Such a discharge could potentially affect the water
quality and increase the potential exposure of the aquatic community to contaminants,
causing adverse impacts to the aquatic community. To ensure their continued
protection, the selected remedy will include regular monitoring of the surface water.
Field visits to the site have indicated that the wooded and wetland portion of the site
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provide habitat for a variety of species. No signs of stressed conditions were ,
observed at the site. No records exist showing the presence of rare plants, animals or
~ natural communities on the Higgins Farm site. '

!!‘I.I.

The procedures and inputs used to assess risks in this evaluation, as in all such
assessments, are subject to a wide variety of uncertainties. In general, the main
sources of uncertainties include: ‘ :

- environmental chemistry sampling and analysis;
- environmental parameter measurement; |

- . fate and transport measurement;

- exposure parameter estimation; and
S toxicological data.

Uncertainty in environmental sampling arises in part from the potentially uneven
distribution of chemicals in the media sampled. Consequently, there is significant
uncertainty as to the actual levels present. Environmental chemistry analysis error can
stem from several sources including the errors inherent in the 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
concentrations of the chemicals 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 underestimate actual risks
related to the site.

More specific information concerning public health risks, including a quantitative
evaluation of the degree of risk associated with various exposure pathways, is
presented in the Risk Assessment report. '

Actual or threatened releases of hazardous substances from this site, if not addressed
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by implementing the response action selected in this ROD, 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; they specify the contaminant(s) of concern, the exposure route(s), recep-

tor(s), and acceptable contaminant level(s) for each exposure route. These objectives

are based on available information and standards such as applicable, or relevantand .

. appropriate requirements (ARARs) and risk-based levels established in the risk
assessment. '

The following remedial action objectives were established for the second operable unit
of the Higgins Farm site:

-°  To capture and treat the contaminated ground water in an attempt to restore
the aquifer to Federal and State drinking water standards;

- To control or limit the future off-site migration of the contaminated ground
water; and

- To minimize the potential for direct exposure of the populace to the
contaminated ground water.

The ground water flows through fractures in the bedrock such that contaminants may
flow more quickly in one direction than in another. Defining the precise location of
fractures conveying contaminants which have already migrated from the site and
removing all contaminants from bedrock fractures would not be feasible. Therefore,
the ground-water remediation goal is to capture and treat the bulk of the
contamination on site and limit future off-site contamination to the extent practicable
given the complicated nature of site geology. '

DESCRIPTION OF ALTERNATIVES

CERCLA requires that each selected site remedy be protective of human health and
the environment, be cost-effective, comply 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. .

This Record of Decision evaluates in detail, three remedial alternatives for addressing

the contamination associated with the Higgins Farm site. The time to implement
reflects only the time required to construct or implement the remedy and does not
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include the time required to design the remedy, negotiate with the potentially
responsible parties, or procure contracts for design and construction. Capital costs,
operation and maintenance (O & M) costs, and preeent worth values are provuded for
the three alternatuves

These alternatives are:

Estimated Capital Cost: $0

Estimated Annual O & M Cost: $71,500

Estimated Total Present Worth Value (5-30 years): $309,500 - $1,099,100
Estimated Implementation Period: None

CERCLA requires that the "no-action" alternative be evaluated at every site to establish
a baseline for comparison to other alternatives. Under this alternative, EPA would take
no further action at the site to prevent exposure to the ground-water contamination,
thus the contamination would continue to migrate from the site and could impact
downgradient wells in the future. Using existing monitoring wells to the extent
possible, a long-term ground-water monitoring program would be implemented to
monitor contaminant concentrations remaining at the site and migrating downgradient.
For cost estimation purposes, it was assumed that sampling would occur.on a semi-
annual basis.

Because this alternative would result in contaminants remaining at the site, CERCLA
requires that the site be reviewed every five years. If justified by the review, remedial
actions may be implemented to remove or treat the contaminated ground water.

The above cost estimate includes the cost to perform this review. Details of the costs
associated with Alternative 1 are shown in Table 12.

ternative 2: rce Al r -Water Extraction and Tr

Estimated Capital Cost: $1,353,299

Estimated Annual O & M Cost: $262,100

Estimated Total Present Worth Value (5-30 years): $2,487,900 - $5,382,300
Estimated Implementation Period: 1 year

The ground-water capture zone of this alternative would attempt to remediate only the
contaminated ground water in the vicinity of the two source areas; the excavation pit
area and the NJDEPE fenced area. This alternative includes the installation of
approximately six bedrock ground-water extraction wells around the source areas,
treatment of the contaminated ground water and discharge of the treated effluent to
the on-site surface water. Figure 7 provides a simulation of the anticipated source
area capture zone for this alternative. For cost estimation purposes, the treatment
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Details of the costs associated with Alternative 2 are shown in Table 14.

Estimated Capital Cost: $2,544,800

Estimated Annual O & M Cost: $384,000

Estimated Total Present Worth Value (5-30 years): $5,990,000 - $8 447,600
Estimated implementation Period: 1.2 years

in order to address site-wide ground-water contamination, this alternative includes a
more encompassing, site-wide ground-water extraction system . This alternative is
similar to Alternative 2 except that it includes the installation of approximately sixteen
bedrock ground-water extraction wells around the perimeter of the site as well as
around the two source areas. Figure 9 provides a simulation of the anticipated site-
wide capture zone for this alternative. For cost purposes, the treatment system was
assumed to include metals precipitation, flocculation, clarification, and fittration
followed by aeration (air stripping), intermediate pH adjustment, ion exchange, and
final pH adjustment. The actual number and placement of extraction wells and the
exact nature of the treatment system would be determined during design of the
system. .

As in Alternative 2, a ground-water and surface-water monitoring program would be
implemented to evaluate the performance of the remedial action. This program would
include monitoring of on- and off-site monitoring wells (which may include the
installation of additional off-site monitoring wells), and residential wells. Additional well
surveys to identify existing potable wells in the. vicinity of the site would also be

" included under this alternative.

As in Alternative 2, because the exact length of time the treatment system would be
operated is unknown, it would be monitored regularly for effectiveness in containing
and treating the contaminated ground water. Therefore, the cost of this alternative
could range from $5,980,000 to $8,447,600 depending on the length of time the
system is operated as shown in Table 13.

In addition, this alternative will include the previously described limited mveshgatnons to
confirm that all sources have been identified and the removal of contaminated matenal
presently stored at the site.

In order to increase the effecfiveness of the extraction wells, artificial enhancement of
fractures around extraction wells may be considered dunng the design of the remedial
action.

- A summary of the ARARSs associated with Alternative 3 is provided under the
Summary of the Comparative Analysis of Alternatives section.
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system was assumed to include metals precipitation, flocculation, clarification, and
fitration followed by aeration (air stripping), intermediate pH adjustment, ion exchange
and final pH adjustment (see Figure 8). The actual number and placement of
extraction wells and the exact nature of the treatment system would be determnned
during design of the system.

Alternative 2 includes a ground-water and surface-water monitoring program to '
evaluate the performance of the remedial action. This program would include monitor-
ing of on- and off-site monitoring wells (which may include the installation of additional
off-site monitoring wells), and residential wells. Additional well surveys to identify
existing potable wells in the vicinity of the site would also be conducted under this
alternative. . ~

As the goal of this alternative is to restore the aquifer to drinking water standards, .
there is some uncertainty associated with the required time frame for achieving these
goals. Thus, the cost estimate is based on an estimated treatment period of 5 to 30
years, as shown in the cost sensitivity analysis in Table 13. The cost of this alternative
could range from $2,487,900 to 5,382,300 depending on the length of time required to
remove contaminants. This ground-water treatment system would be monitored
regularly for effectiveness in containing and treating the contaminated ground

water.

This alternative would also include limited investigations of the following areas to
confirm that all sources have been identified: the grain pile located in the feedstock
area; an abandoned hand-dug well; the excavation pit area; and a small area located
in the northwest portion of the site that could not previously be investigated due to the
presence of livestock. EPA does not anticipate the discovery of additional sources of
contamination.

Contaminated material presently stored at the site, including those materials generated
during site stabilization and remedial investigation activities, would be removed from

the site as part of this alternative. EPA suspects that some of these wastes may

contain dioxin, which would limit disposal options. Therefore, the waste may be stored
at the site until such time that proper disposal can be arranged. .

In addition, in order to increase the effectiveness of the extraction wells, artificial
enhancement of fractures around extraction wells may be considered during the
design of the remedial action. This would be accomplished through controlled blasting
or use of high pressure water to enlarge existing fractures, or create new fractures
around individual wells.

A summary of the ARARs associated with Alternative 2 is provuded in the 8ummary of
the Comparative Analysis of Alternatives section.
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including the 'availability of materials and services needed. |

7. Cost includes estimated capital and operation and maintenance costs, and the
present worth costs.

The following "modifying” criteria are considered fully after the formal public comment
period on the Proposed Plan is complete: :

8. State acceptance indicates whether, based on its review of the RI/FS and the
Proposed Plan, the State supports, opposes, and/or has identified any
reservations with the preferred alternative.

9. Community acceptance refers to the public’s general response to the alterna-
tives described in the Proposed Plan and the RI/FS reports. Factors of
community acceptance to be discussed include support, reservation, and
opposition by the community.

A comparative analysis of the remedial alternatives based upon the evaluation criteria
noted above follows. :

THRESHOLD CRITERIA

As the no-action alternative does not include ground-water treatment or migration
control, it provides no reduction in risk and is not considered to be protective of
human health and the environment.

Alternative 2, source-area ground-water extraction and treatment, affords protection of
human health and the environment through extraction and treatment of coniaminants
in ground water. By controlling contaminant migration within the source area capture
zone, the extraction system aids in the prevention of exposure to contaminated ground
water. However, as this alternative focuses on the source areas only, contamination
would continue to migrate from other areas of the site. The monitoring of off-site
residential and monitoring wells would provide additional protection by determining it
contaminants are migrating from the site toward downgradient receptors. The effluent
from the ground-water treatment system would be designed to meet the discharge
requirements shown in Table 17, which are considered to be protective of human
health and the environment.

Alternative 3, site-wide ground-water extraction and treatment, affords greater
protection of human health and the environment than Alternative 2 since the capture
zone for Alternative 3 encompasses the entire site. Therefore, Alterriative 3 would
allow less contaminated ground water to migrate from the site. In addition, as
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~ Detalils of the costs associated with Alternative 3 are shown in Table 15.
SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES

During the detailed evaluation of remedial alternatives, each alternative was assessed
utilizing nine evaluation criteria as set forth in the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) and Office of Solid Waste and
Emergency Response (OSWER) Directive 9355.3-01. These criteria were developed to
address the requirements of Section 121 of CERCLA to ensure all important
considerations are factored into remedy selection decisions. ' ,

The follownng “threshold" criteria are the most important, and must be satisfied by any
alternative in order to be eligible for selection: _

1. Overall protection of human health and the environment addresses whether or
not a remedy provides adequate protection and describes how risks posed
through each exposure pathway (based on a reasonable maximum exposure
scenario) are eliminated, reduced, or controlled through treatment, enganeenng
controls, or institutional controls.

2. Compliance with ARARs addresses whether or not a remedy would meet all of
the applicable, or relevant and appropriate requirements of federal and state
environmental statutes and requnrements or provide grounds for invoking a
waiver.

The following “"primary balancing" criteria are used to make comparisons and to
identify the major trade-offs between alternatives:

&

3. Long-term effectiveness and permanence refers to the ability of a remedy to
maintain reliable protection of human health and the environment over time,
once cleanup goals have been met. It also addresses the magnitude and
effectiveness of the measures that may be required to manage the risk posed
by treatment residuals and/or untreated wastes.

4, Reduction of toxicity, mobility, or volume through treatment is the anticipated
performance of a remedial technology, with respect to these parameters, that a

remedy may employ.

S. Short-term effectiveness addresses the period of time needed to achieve
protection and any adverse impacts on human health and the environment that
may be posed during the construction and implementation periods until cleanup
goals are achieved.

6. Implementability is the technical and administrative feasibility of a remedy,
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Alternative 3 includes more extraction wells, it is expected that a greater volume of
contaminated ground water will be extracted from the aquifer. However, as in
Alternative 2, due to the complex nature of the site geology, some contamination may
remain in the fractured bedrock at the end of the remediation time period. The
monitoring of off-site residential and monitoring wells would provide additional
protection in Alternative 3 as well. The effluent from this treatment system would meset
discharge requirements considered to be protective of human health and the environ-
ment.

The technologies and methods proposed for use under the ground-water remedial
alternatives would be designed and implemented to satisfy all corresponding ARARS,
as descyibed below.

Chemical-Specific ARARS

Chemical-specific ARAhs are health- or environmentally-based numerical values
limiting the amount of a contaminant that may be discharged to, or aliowed to remain
in environmental media.

GROUND WATER

it has been determined that the site is located within the boundaries of the 15 Basin
Sole Source Aquifer, a ground-water protective designation authorized by the Safe
Drinking Water Act. Standards which are considered ARARs for the site include:
Federal Safe Drinking Water Act (SDWA) Maximum Contaminant Levels, Federal
Resource Conservation and Recovery Act (RCRA) Maximum Concentration Limits, and
State of New Jersey standards [New Jersey Safe Drinking Water Act A-280
Amendments and New Jersey Poliution Discharge Elimination System regulations
(N.J.A.C. 7:14A-1.1 et seq.), N.J.AC. 7:10-16 et seq. and 7:9-6 et seq.]. CERCLA
requires remedies to comply with promulgated state requirements which are more
stringent than federal requirements. Therefore, the most stringent standard is the
cleanup goal for ground water at the site. Table 16 lists the chemicals found in the
ground water at the site with their federal and state standards. The last column in the
table provides the cleanup requirement for each chemical.

Alternative 1 does not involve active remediation and is not expected to meet
chemical-specific ARARs in ground water. Natural flushing of ground water, in time,
may eventually result in achievement of ARARs in ground water. The time frame is
unknown, but would be expected to take many years.

Alternative 2 involves active remediation of ground water in the vicinity of the source
areas. However, due to the difficulties in extracting contaminated ground water from
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fractured bedrock, the time frame for achieving ARARs is difficult to estimate.
Furthermore, since this alternative only addresses the source areas, ARARs will not be
achieved outside the source area capture zone. Some decreases in contaminant
levels can be expected over time. Alternative 3 will include more extraction wells than
Alternative 2 and therefore is expected to remove and treat more contaminated ground
water. Thus, Alternative 3 is more likely to achieve ARARs in the aquifer than
-Alternative 2. The time frame for Alternatives 2 and 3 to achieve compliance with
chemical-specific ARARs in the underlying bedrock aquifer is difficult to estimate.
Alternative 3 represents a more aggressive approach to attaining ARARs in the aquifer,
and greater decreases in contaminant levels can be expected with this alternative.

AR

Air emissions from the treatment systems associated with Alternatives 2 and 3 would
be required to meet both Federal and State air quality standards and regulations
including the following: National Ambient Air Quality Standards, 40 CFR Part 50; and
New Jersey Air Poliution Control Regulations, N.J.A.C. 7:27 et seq.

SURFACE WATER .

Pursuant to the Clean Water Act, EPA developed Federal Ambient Water Quality
Criteria (FAWQC). EPA has determined that these criteria are relevant and appropriate
requirements. The surface discharge requirements selected for the Higgins Farm site
generally are the FAWQC for the protection of aquatic life. However, for those
compounds for which the laboratory minimum detection level (MDL) is greater than the
FAWQC (i.e., the concentration determined by the FAWQC cannot be detected),
compliance with the FAWQC will be shown by meeting the iowest MDL available
through the EPA contract laboratory program. In addition, for certain compounds, an
anti-degradation limitation may be applicable. This is to minimize degradation of

- existing water quality (i.e., the discharge limit should not be higher than the ambient
concentration in the surface water). )

The treatment system conceptually developed in the FS for Alternatives 2 and 3
represents the best available technology for the constituents present in site ground
water. The system includes metals precipitation, flocculation, clarification, and
fitration, followed by aeration (air stripping), intermediate and final pH adjustments, as

well as a polishing step for metals removal.

EPA determined that this treatment system would be the most appropriate for
achievement of the FAWQC. In addition, it is anticipated that this system will achieve
the anti-degradation limits. As shown in Table 17, the discharge from the treatment
system should meet the FAWQC and the antidegradation limits. However, these
requirements are rather stringent and may be difficult to achieve with the selected
technology which, as stated above, represents the best available technology. If, upon
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operation of the treatment system, it is determined that the selected discharge
requirements cannot be achieved, these requirements may be waived based on the
technical impracticability of achieving further contaminant reduction.

Action-Specific ARARs

Action-specific ARARs are either technology or activity based limitations which apply to
remedial actions.

Since Alternative 1 does not involve active remediation, it has no associated action-
specific ARARS. '

The action-specific ARARs associated with both Alternatives 2 and 3 include the
following: Clean Water Act, 33 U.S.C. 1251 ¢t seq,, for discharge to surface water,;
Resource Conservation and Recovery Act, 42 U.S.C. 6901 et seq., for operation of the
ground-water treatment system; National Ambient Air Quality Standards, 40 CFR Part
50, for air emissions from the ground-water treatment system; DOT Rules for -
Hazardous Materials Transportation for The Transportation of Hazardous Materials, 49
CFR Parts 107, 171.1-172.558; Hazardous and Non-hazardous Waste Regulations,
N.J.A.C., 7:26 et seq; Air Pollution Control Regulations, N.J.A.C. 7:27 et seq; Spill
Notification requirements, N.J.A.C. 7:1(e); Notice of Release of Hazardous Substances
to Atmosphere, N.J.S.A. 26:2c-19; Occupational Safety and Health Administration
requirements, 29 U.S.C. 651 et seq.; General Requirements for Permitting Wells,
N.J.A.C. 7:9-7; and Sealing of Wells Procedures, N.J.S.A.58:4A-5 gt seq.

In addition, any sludge generated by the operation of the ground-water treatment plant
would have to be disposed of in accordance with the requirements of the Resource
Conservation and Recovery Act, including the Land Disposal Restrictions.

As treated ground water would be discharged to surface water, the requirements
included in Table 17, as discussed above, would also be action-specific ARARs for the
ground-water treatment system included in both Alternatives 2 and 3.

It is expected that both Alternatives 2 and 3 would address and comply with all action-
specific ARARs listed above.

Location-Specific ARARs

Location-specific ARARSs restrict activities or limit concentrations of contaminants in
effluent because a site is in a special location such as a floodplain, wetland, or
historical area. ~ '

Since Alternative 1 does not involve active remediation, it has no associated location-
specific ARARSs.
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The location-specific ARARs associated with Alternatives 2 and 3 include the following:
Fish and Wildlife Coordination Act, 16 U.S.C. 661 gt seq.; Clean Water Act; National
Historic Preservation Act of 1966, as amended, 16 U.S.C. 470 et seq.; New Jersey
Flood Hazard Area Regulations, N.J.A.C. 7:13-1.1 et seq.; and New Jersey Freshwater
Wetlands Protection Act Rules, N.J.A.C. 7:7A-1.1 et seq.

Alternatives 2 and 3 would comply with all the location-specific ARARS listed above.
For the National Historic Preservation Act of 1966, as amended, a Stage 1A cultural
resource survey was conducted at the site. The only portion of the site of historic
interest is the nucleus of the Higgins Farmstead. Therefore, if the area of the
farmstead nucleus will be affected by remedial actions, a Stage 1B-level archeological
study will be performed in accordance with the National Historic Preservation Act of
1966, as amended, to determine whether potentially significant historic archeological

~ resources exist that can be associated with the early history of this property.

A wetlands delineation and assessment will be performed during remedial design to
determine whether any remedial actions will have an adverse impact on wetlands at .
the site. Treatment system design and construction for both Alternatives 2 and 3
would have to address and avoid any potential adverse impacts on wetlands that are
identified.

PRIMARY BALANCING CRITERIA
-term i rman

Alternative 1 would not remove or control migration of contaminants in the ground
water. Contaminants from the site would continue to migrate from the site which
would increase the volume of contaminated ground water. The no-action alternative is
not considered to be effective over the long term because contaminated ground water
remains at the site and continues to migrate downgradient.

Alternative 2 is expected to be generally effective in providing cleanup of the aquifer in
the source-area capture zone, although some contamination may remain in fractures
at the end of the remediation time period. Due to the complex nature of the site
geology, it is difficult to determine how effective pumping of the wells adjacent to the
source areas will be in extracting contaminated ground water and controlling overall
contaminant migration to downgradient receptors and the associated long-term risks
due to the nature of fractured bedrock.

Alternative 3 is expected to be more effective than Alternative 2 in providing cleanup of
the aquifer, because it involves a more encompassing site-wide capture zone.
Although this alternative involves removal of a larger volume of contaminated ground
water (i.e., less is likely to remain in the fractured bedrock) and more effectively
prevents the off-site migration of contaminated ground water, it is possible that some
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contamination may still remain in fractures at the end of the remediation time period.
icity, Mobili I

Alternative 1 would not involve any containment, removal, treatment, or disposal of
contaminated ground water. Therefore, this alternative would not result in any immedi-
ate reduction in toxicity, mobility or volume. Contaminants would continue to migrate
to off-site areas as well as into deeper fractures of the bedrock resutting in an increase
in the volume of contaminated ground water. '

Alternative 2 is expected to directly reduce the toxicity, mobility and volume of
contaminants in ground water within the source-area capture zone through treatment.
As previously stated, due to the complex nature of fractured bedrock, some
contamination may remain in the interconnecting fractures of the bedrock and may
continue to migrate from the site. ' -

Alternative 3 is expected to further reduce the toxicity, mobility and volume of
contaminants in ground water. Some contamination may still remain in the
interconnecting fractures of the bedrock in this alternative as well, but to a lesser
extent. The Alternative 3 capture zone is more encompassing than that of Alternative
2 and, therefore, would provide a greater reduction of contamination through
extraction and treatment of greater volumes of contaminated ground water.

Alternative 1 presents no significant short-term risk to residents adjacent to the site as
their wells are connected to treatment units. There is no known contamination of
residential wells within a one-mile radius of the site. However, under this alternative,
ground water will continue to migrate from the site and present a risk to those
downgradient residents.

Alternatives 2 and 3 do not pose any significant short-term risks to the community
during construction and implementation of the remedy. Construction workers will
follow applicable health and safety requirements during implementation of the remedy.

The time required to implement Alternative 2 is estimated to be two years for design
and construction. Upon system startup, this alternative will immediately begin to
control migration of ground-water contaminants from the source-area capture zone.

The time required to implement Alternative 3 is approximately two months longer than
Alternative 2 due to the greater number of wells to be installed. Upon system startup,
this alternative will also immediately begin to control ground-water contaminants from
migrating from the more encompassing site-wide capture zone.
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implementabilt

Limited effort would be required to monitor and maintain the elements of Alternative 1.
There are several monitoring wells at and near the site that can be used for ground-
water monitoring. B -

Although Alternative 1 is the simplest to implement, the components of Alternatives 2
and 3 can be designed and installed relatively easily. The components of the
treatment system are readily available and have proven effective in addressing similar
ground-water contamination. The effectiveness of the ground-water pumping will
depend on how well the extraction wells are located such that they intercept
productive fractures. In general, it may not be possible to pump all of the
contaminated ground water from the fractured bedrock within the respective capture
zones. if appropriate, further remedial measures, such as installing additional wells,
can be easily implemented. o

Cost

There are no capital costs associated with Alternative 1. Annual operation and
maintenance costs for long-term ground-water monitoring are estimated to be $71,500,
for a present worth over five to thirty years of $309,500 - 1,099,100. Alternative 1is
the least costly of the three alternatives.

Capital costs for Alternative 2 are estimated to be $1,353,289. Annual operation and
maintenance is estimated to be $262,100. Since it is difficult to predict how long the
system would operate, the present worth costs are given in five-year increments, from
5 to 30 years, resulting in a cost range of $2,487,900 - $5,382,300 for Alternative 2.

The cost for Alternative 3 is approximately 50 percent higher than Alternative 2.
Although this is the most costly alternative, it provides the greatest protection of
human health and the environment. Capital costs for Alternative 3 are estimated to be
$2,544,800. Annual operation and maintenance is estimated to be $384,000. The
present worth cost range for this alternative is $5,990,000 - 8,447,600.

MODIFYING CRITERIA

State Acceptance

EPA has involved the New Jersey Department of Environmental Protection and Energy
in the RI/FS and remedy selection process. The NJDEPE was provided the
opportunity to comment on the draft RI/FS documents and the Proposed Plan, and
was present at the public meeting held on August 3, 1992 to inform the public of the
results of the RI/FS and the Proposed Plan. The NJDEPE has not yet indicated if it
concurs with the selected remedy.
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Community Acceptance

EPA solicited input from the community on the remedial alternatives proposed for the
ground-water contamination at the Higgins Farm site. In general, the community has
expressed agreement with EPA’s selected remedy. The attached responsiveness
summary addresses all comments received during the public comment period.

SELECTED REMEDY |
EPA has selected Alternative 3 as the remedy for the Higgins Farm site. This remedy )
is comprised of the following components: ‘

- Installation of ground-water extraction wells around the perimeter of the
site and around the source areas. For cost estimation purposes, sixteen
wells are proposed;

- Treatment of the contaminated ground water by processes which are
expected to include metals precipitation, flocculation, clarification, and
filtration, followed by aeration(air stripping), intermediate pH adjustment,

" ion exchange, and final pH adjustment, -

- Discharge of treated ground water to the on-site surface water body;

- Implementation of a program for sampling of on-site and off-site
monitoring wells and downgradient residential wells to evaluate the
potential for off-site migration and the effectiveness of the extraction
system;

. Lmited investigations to confirm that all sources of contamination have
been identified; S

- Removal and proper disposal of contaminated materials generated during
previous site stabilization and remedial investigation activities which are
presently stored at the site.

The remedial design will specify the appropriate number and location of wells, and
system parameters for the ground-water treatment system. Some modifications or
refinements may be made to the remedy during remedial design, construction and
operation.

The selection of this remedy is based upon the comparative analysis of the ground-
water alternatives discussed 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 mmmmmw&mﬂﬂmm
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Environmental Laws in the following section.
CONTINGENCY MEASURES

As previously discussed, the goal of this remedial action is to capture and treat the
bulk of the ground-water contamination at the site and limit future off-site contami-
nation to the extent practicable, as well as to restore the ground water to its beneficial
use, which is, as stated above, a drinking water aquifer. Based on information
obtained during the RI, EPA believes that the selected remedy may be able to achieve
this goal. However, the ability to achieve cleanup standards (i.e., Federal and State
MCLs) cannot be determined until the extraction and treatment system has been

- implemented and its efficiency and effectiveness are monitored over time.

During operation of the remedial action, if it becomes apparent that contaminant levels
have ceased to decline and are remaining constant at levels higher than the
remediation goals, treatment system operations may be discontinued or adjusted and
the remedy reevaluated. If it is determined that the selected remedy is not effective in .
extracting or treating contaminated ground water at the site, contingency measures
may be taken. .

Those contingency measures may include discontinuing pumping at unproductive
extraction wells, installing additional extraction wells to facilitate or accelerate cleanup
of ground-water contamination, and alternating pumping wells to eliminate stagnation
points. These contingency measures will be protective of human health and the
environment.

If it is determined that in spite of any contingency measures that may be taken, the
aquifer cannot be restored to its beneficial use, ARARs may be waived in accordance
with the statutory waiver provisions of CERCLA based on the techmcal nmpractlblhty of
achieving further contaminant reduction. -

The decision to invoke a contingency measure may be made during the five year
periodic review of the selected remedy.

The estimated cost range for the selected remedy is $5,990,000 - $8,447, 600 over a
time period of five to thirty years, depending on how long the treatment system is
operated.

STATUTORY DETERMINATIONS
Under its legal authorities, EPA’s primary responsibility at Superfund sites is to select
remedial actions that are protective of human health and the environment. in addition,

Section 121 of CERCLA also requires that when complete, the selected remedial
action for the site will comply with applicable or relevant and appropriate environmental
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standards established under Federal and State environmental laws, unless a waiver is
granted. The selected remedy must also be cost-effective and utilize permanent

“solutions and alternative treatment technologies or resource recovery technologies to
the maximum extent practicable. The statute also contains & preference for remedies
that include treatment as a principal element. The following sections discuss how the
selected remedy for contaminated ground water at the Higgins Farm site meets these
statutory requirements.

The selected ground-water remedy protects human health and the environment by
reducing levels of contaminants in the ground. water through extraction and treatment
as well as through containment of the plume. Of the three alternatives evaluated, the

~ selected alternative provides greater protection of human health and the environment

* as its capture zone encompasses the entire site and, therefore, is able to extract and
treat a greater volume of contaminated ground water over the remediation time period.
However, due to the complex nature of the site geology, some contamination may still
remain in the fractured bedrock at the end of the remediation time period. Monitoring
of on- and off-site monitoring wells, as well as off-site residential wells would provide
additional protection to human health and the environment. The treatment system will
be designed such that the effluent will meet discharge requirements considered to be
protective of human health and the environment, to the extent practicable.

The selected remedy will be designed to meet all chemical-specific, action-specific,
and location-specific ARARs discussed under Summary of Comparative Analysis of
Alternatives, above. :

However, due to the complex nature of the fractured bedrock, the selected remedy
may not meet all chemical-specific ARARS for the remediation of ground water (see
Table 16). Similarly, the selected remedy is conceptually designed to achieve
compliance with ARARs for the discharge to surface water (see Table 17). These
limitations are rather stringent and may be difficult to achieve with the available
technology. The selected remedy, however, will comply with these ARARSs to the
extent practicable. If the treatment system cannot comply with these limitations,
alternate limitations will be developed by EPA in conjunction with NJDEPE.

Cost Effectiveness

The selected remedy is cost-effective in mitigating risks posed by contaminated
ground water. Although the selected remedy is the most costly of the three
alternatives evaluated, it provides the greatest effectiveness in attaining the threshold
criteria. The estimated cost for the selected ground-water remedy, over & five to thirty
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year period, is $5,990,000 - $8,447,600, depending the length of time the system is
operated. _ :

The selected ground-water remedy represents the maximum extent to which
permanent solutions and treatment technologies can be utilized in a cost-effective
manner for the Higgins Farm site. The selected remedy for ground water provides the
best balance of tradeoffs with respect to the nine evaluation criteria. ‘

Preference for Treatment as a Principal Element

The selected remedy satisfies the statutory preference for treatment as a principal
element. The selected remedy utilizes treatment to reduce levels of contamination in
ground water to achieve applicable surface-water discharge limits, to the extent
practicable. '

The Proposed Plan for the site was released to the public in July 1992. This Plan
identified Alternative 3 as the preferred alternative to remediate the ground-water
contamination at the Higgins Farm site. Upon review of all comments submitted, EPA
determined that no significant changes to the selected remedy, as it was presented in
the Proposed Plan, were necessary. .

-
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. TABLE 1
RI Objectives and Associated Tasks

Objective

RI Task

Identify source areas

Surface geophysics

Soil gas survey
Test pits

Define contamination of soils,
surface water, and sediment

Topographic survey of site

Soil gas survey

Sample collection from surface
soil, surface water, and sediment
Subsurface soil sample collection
through soil borings and during
well installation '

Test pits

Characterize site hydrogeology
and ground water contamination

Fracture trace analysis

Soil borings

Borehole geophysics
Monitoring well installation
Packer testing

Sample collection from

monitoring wells and residential - '

wells

Identify cultural resources

Stage 1-A historical survey

|

Determine risks to humans/
environment

Human health and environmental
assessment




TABLE 2
Comparises of Ground Water Resales

Fodernl MCL*
N, L)

| VOLATILE ORCANIGS

Acetone

Berzene

Bromobenzene

Carbor disullide

Carbon tetrachioride

Chicrobenzene

Chloroform

2-Chiorotoluene

4-Chioroioluene

¢is-1.2-Dichloroethene

1.1-Dichoroethane

2-Dichicroethane

1.1-Dizhloroethene

12-Dichioropropane

1.)-Dichioropropene

Eibvibenzene

Trans-1.2-Dichloroethene ;3.0 -— 100
1.1.22-Teirachloroethane 15 - —
Teirachioroethené 'y — 0
Toluene 19 - 1,000
1.1.1.2-Tetracloroethane 14 — -—
1.1.1-Trichioroethane 42 - 00
I.IJ-Tﬁchlorﬁelhlne — 3
Trichloroethene i 0
Trichiorofluoromethane b ¥ -— — — —-— -_—
Viny! Chlonide -_— 0.083 0
Xylenas (1o0al) 1338 - — “ 30.000 10.000

LJQJ__HJ_Q_JJ.AL_JQQ-M_-—L_JLL_LJ_LL




Compound

TABLE 2

Comparisen of Ground Waker Rasuls

t Stz and Federn! Requirements

Fodernl MCL'*

s

| sDAVOLATILE ORGANICS

Bis(2-chloroethyi)ether 290 - 0.03 -~ — - 1
Bu(2<thvihervl)phthalate 100 - s - . o= - 1
4-Chlorophenol 60 -— 40 J— - -— l
12-Di:hlot;bemne 450 —-— 600 600 600 600 ]
| 13-Dichlorobenzene $.0 — 600 600 600 600 ]
1.4-Dichiorobenzene 20 - 7 - 7 s j
Di-n-burviphthaiste 09 - 900 - - —
Diethy! phihatste 1.0 -— $.000 -— - -—
Heachiorobutadiene 53 -— | — -— -
Isopropvibenzene L X — - - -— .
Naphthalene o - — -— -— -— —I
N-Bunviberzene 50 - - - - -— J
N-Prop ibenzene 4S -— -— -— -— -— l
P-lopropvitoluene 50 - -— - - - J
Pheno! 2.0 3300 4,000 "a— -— - 1
Sec-Bunvibenzene 49 - - - -— - l
Ten-Bunyibenzene 49 — -— - - —-— I
12.3.Trichlorobenzene 14 -— - [ - -—
124-Trichiorobenzene 19 — 9 s K 9 :
12.4-Trpethylbenzene 32 - - o - -
135.Trimethylbenzene 39 anme -— - -— -—

INORGANICS *
Azinvm 304,000.0 - 50-200 -— - -—
Antimony as - 2 -— ]
Barium 2,000 - J
Benvilivm 0.008 — _l
Cadmive 4 -— J
Chromive 100 -— J
l Cobalt -~ — l
I copoer 1000 - ]




TABLE 2 .
Camparisen of Greand Water Rusals
 SLte and rdcnl loq-h.cu

i
Magnsius -— - - I
Manganme - -— L e J
Nicke! -_— 100 J

Vinsdive

Notes:
Meuls resuls sre towl, not dissoived, concentrations.

*New Jeney Ground Water Quality Standards, Class GW2

*New Jeres Dninking Water Regulations NJAC 2:10.

*Environmenu! Protection Agency Primary Drinking Water Regulations 40 CFR 141. Maximum Contaminant Levels and Maxium
Coruminant .

Leve! Goals. ° )

*Existing New Jerniey Ground Water Oullity Sundards NJAC 7:946. :

*Proposed New Jeney Ground Water Quality Swundards. Bureau of Water Supply Planning. Janusry 1992, Class IlA.

- Value no: svailadle.

" = S1andatds have been exceeded



' . TABLE 3
Comparien of Test Pit Results

and EPA Risk-Based Standards

s Propessd NJDEPE Standands

NIDEPE Preposed Sell
Chanypy Sasdand

- Higbest Detocted (Rasidential Risk-Based
$ution ID Compound Subsurfecs Sell)
YOLATILE ORGANICS i :
TP000X | 12-Dichioroethane 30.00 ppd 6,000 ppd (1.000 ppd) - - 7,000 ppd
TP002 | 1322 Tetrachiorvethase 3,145 ppb
TPO00X | 1,12-Trichloroethaoe 21,300 ppd
TP000YD | Acetone® 8.600.00 ppb | 1,000,000 ppb (30,000 ppb) | 26,928,000 ppb
TP000X | Chiorolorm 19,000 ppb (1.000 ppb)
TPO0XX | Tewachioroetbene S 000 pib
TP000X | Carbon tetrachionide 200 ppd 2,000 ppb (1.000 ppb) €920 ppd
TP 000X Trichloroethene .1.900.00 ppd . e $5.500 ppd
TP000X | 12-Dichioroeihene (1ol $5.00 ppb 79.000 ppb (50.000 ppb) | 4,050,000 ppb
TP00CX | Toluene €3.00 ppb 1,000,000 ppb (500,000 ppb)
SEMIVOLATILE ORGANICS
TP00) 12-Dichiorodenzene® 340.00 ppd
TP0000 | Benssic acid® 6,700.00 ppd
TP000G BusQReimiheny)phihalate 490.00 ppbd
TPLO00A Fluoranthene 170.00 ppd
TP0000 | Penuachicrophenct® a.wo.moom 1 130000
TP000A Pbenanthrene 190.00 ppd
TP0000 Phenol® 99.00 ppb
TPOXA | Pyrene 130.00 ppb
PESTICIDES PCRs
TPO00O | 44.DDT® €3.0 ppd 2,000 ppb (100,000 ppb)
TP-001 Hepuchior® 34.0 ppd 150 ppd -
TP001 | Hepuchior epoxide®
DIOXINSFURANS
TP0000 123.4,6.78-Hepuchiorodibenzo-p-diaxin
TP0000 | 123.4,6,78-Hepuchiorodibenzaluran €3.400 ppd -
TP0000 123.4.78.9-Hepuchiorodibenzofuran 2.400 ppd . -
TPO0K | 1.23.4.78-Hexachlorodibenzo-p-diain 0.558 ppd -
TPOOYD | 1.23.4.78-Heuchlorodibenzofurss 1359 ppd , -

.



TABLE 3

Camparisss of Test Pit Resels 1o Prapossd NJDEPE m

and EPA Risk-Based Standards

NIDEPE Propessd Sall
Cleanup Suapdand " EPA
Bigbest Detected (Residential Risk-Based
Suatlon ID Compound Concentration Subsurfece Soll) Standard®
| TP0000 12.3.6,78-Heachlorodibenio-p-dicain $371 ppb - -
TPO00Y 123.78-Pentachiorndibenzofluran 0.434 ppd - - J
TPO00Y 23.4.6.78-Hexachlorodibenzoluran 0.42 ppb - - J
TP0000 Tow!-Hepuchlorodibenzo-p-dioin 208.643 ppb - - J
TP 0000 Toul-Hrpu:hloMihew.;:_’ 41224 ppb - - J
TP0000 | Toul-Haachioradibenzo-pdiamin 14523 ppd - - |
TPLH000 Toul-Heachiorodibenzofuran 121.069 ppd - - J
TP-0000 Tow!-Ocuchlorodibenzo-p-dicxin 197018 ppd - - “
7000 | Toul-Ocuchioradibensofuran 116345 ppb - - |
TPLH000 Toul-Penwchiorodibenzoturan $354 ppb - - J
INORGANICS ek f
TP003 Aupinu 41,800.00 ppm L - - u
TPLH000 Antimony® u.oo ppn 14 ppo (=) 107326 ppm
TP0! Anenict 20 03589 ppe
TPOOCX Barun® ” 030 pp _"
TP-000F Benllium - ) =
TP 000X Cadmive® 1ppo (=) 135 ppm
TP000A Caicium -— - J'
TPo00 | Chromiua™ -(=) 1350 ppan(V) “
' * | 270000 pp(ll)
TP000F | Coban - - |
TP-003 Copper - 10,034 pp J
TP001 COvanige* 280 pp $.500 ppo “
TP003 tron 102,000.00 pp - -
TP-000A Lead 3290 ppm - $00 ppm
TP-000X Miprasive® 10,700.00 ppe - (=) -
TPO00F Manganese 2.330.00 ppe - -
TP003 Nickel 3530 pp0 - $92 ppm
TP-000X Pouuiva® 2,480.00 ppm2 - (=) - ]
TP000Y Siver® 260 ppo0 40 ppo (=) 3349.6 ppm




" TABLE 3

Comparisss of Tt Pil Resnlts to Propesed NJDEPE Standards
and EPA Risk-Rased Standards

- NJDEPE Proposed Sell
Clanup Standard ) - 78
. Higbest Detoctod (Rusidestial Risk-Based
Sustios ID Compound Ceocestration Subsurfocs Sell) Sasdard®
TP000Y | Sodive® 2.390.00 ppm - (=) I
TP002 Vansdium 74200 ppo - . 1903 ppm J
TP-002 Zine 106.00 ppm - 55260 pp 1

SOSWER Directive 9285.701B, Human Haslth Evalustios Pant B: Developmesnt of Risk- lnd Preliminaty Remedistion
Goals, December 13, 1991.

*Thae pit samples were obuined o1 8 depth of 1-3 feet. 'he NIDEPE proposed surlace 300 cleapup standards are applicable
from 8 depth of 0-2 feet, whereas the subsurface soil standards are spplicadie from 8 depth of 2«4 faet. Due o the depth
renge of 1-3 feet, which overlaps depth rangms, both the surface and subsurface standards are prmseniad. The subsurlace
sundards are in parenthesss. . )

'Dut-xpnmanpluannpmumomzmmmwpum:nnmm“uwwdhw
insuances.

‘Anhough isst pit results are for towa! dn-ouiun. an exceedance is shown t© ic soaservative. Thers are 80 results for the
individual chromium speciss chromius V] snd chromium 111

Nu: =" = Suandard doss ot exist for this sompound
. Standards have been axceeded




Station ID

Compound

Comparison of Surface Soll Results to Proposed NJDEPE Standards
and EPA Risk-Based Standards

Highest Detected
Concentration

Cleanup Standard
(Residential
Surface Soil)

$5-061 Benzene 20 ppb 3,000 ppb - 27,000 ppb
§S-061 Chlorobenzene 3.0 ppb 37,000 ppd 5,536,000 ppb
S$S-061 Styrene 2.0 ppb 23,000 ppb 21,090 ppb
§S-032 Tetrachloroethene 100.0 ppb 9,000 ppd 12,210 ppb
§5-061 Toluene 2.0 ppb 1,000,000 ppb 553,600,000 ppb
$S-059 Trichloroethene 67.0 ppb -— 55,500 ppb

Xylenes (Total)

$S-008 4-Methylphenol 41.0 ppb - -—
$S-084 Anthracene 80.0 ppd 10,000,000 ppb 79,580,000 ppb
§5-052 Benzo(a)anthracene 290.0 ppb 660 ppb '
§S-052 Benzo{a)pyrene 000 660 ppb

$5-052 Benzo(b)fluoranthene 260.0 ppb 660 ppb 777 ppd
$5-052 Benzo(ghi)perylene 160.0 ppb 660 ppb 4,810 ppb
§S-052 Benzo(k)fluoranthene 3100 ppb 660 ppb 1,628 ppb
§S-005 Benzoic acid 240.0 ppd - -
$S-060 Bis(2-¢thylhexyl)phthalate 38000 ppb 49,000 ppb 44,400 ppb
SS-052 Chrysene 330.0 ppb 660 ppb 24,790 ppb
$S-054 Di-n-butyl phthalate 1,000.0 ppb 5,700,000 ppb 26,988,000 ppb
SS-059 Dicthy! phthalate 300.0 ppb 10,000,000 ppb 217,980,000 ppd
§S-052 Fluoranthene 830.0 ppb 2,300,000 ppb 10,726,000 ppb
§S-052 Indeno(1,2,3-cd)pyrene 160.0 ppb 660 ppb 481 ppb
S$S-002 Pentachlorophenol 210.0 ppd 1,700,000 ppb 5,180 ppb
S5-054 Phenanthrene 640.0 ppb - .
$8-052 Pyrene 690.0 ppb 1,700,000 ppb 12,456 ppb

Dieldrin

13.0 ppb

13,494 ppb

Endosulfan I

1,2,3.4,6,7,8-Heptachiorodibenzo-p-dioxin

1.100 ppb

1,2,3,4,6,7,8-Heptachiorodibenzofuran

0.110 ppb




Table 4
Comparison of Surface Soil Results to Proposed NJDEPE Standards

————

A and EPA Risk-Based Standards
NJDEPE Proposed Soll
Cleanup Standard - EPA -
. Highest Detected (Residential Risk-Based
Station ID Compound Concentration Surface Soil) Standard®
SS-006 1,2,34,7,8,9-Heptachlorodibenzofuran 0.030 ppb - -—
$S-006 1,23,4,7,8-Hexachlorodibenzofuran 0.040 ppb - -
$S-006 1.2.3,6,7,8-Hexachlorodibenzo-p-dioxin 0.050 ppb -— -
| S5-049 2,3,78-Tetrachlorodibenzo-p-dioxin 0.100 ppb - - |
SS-041B Octachlorodibenzo-p-dioxin 25200 ppb - -—
$5-006 Octachlorodibenzofuran 0.720 ppb - -
§S-049 Tetrachlorodibenzo-p-dioxin (TTEF) 0.107 ppb - -
$5-006 Total-Heptachlorodibenzo-p-dioxin 1.600 ppb - —
S$5-006 Total-Heptachlorodibenzofuran 0510 ppb - -
§5-052 Total-Hexachlorodibenzo-p-dioxin 0.090 ppb - - “
§S-006 Total-Hexachlorodibenzofuran 0.190 ppb - -—
SS-054 Total-Pentachlorodibenzofuran 0.090 ppb - -_
S5-045 Total-Tetrachlorodibenzo-p-dioxin 0.130 ppb — -
S§5-043 Total-Tetrachlorodibenzofuran 0.040 ppb

SS-063 Aluminum - —_—

$S-063 Antimony 14 ppm 107.26 ppm "

$S-063 Arsenic 20 ppm .:

SS-040 Barium 600 ppm 19£30 Ppm

SS-049 Beryllium 2 ppm

§S-002 Calcium - -

SS-063 Chromium - 1,350 ppm (V1)
270,000 ppm (111)

$S-039 Cobalt 37.60 ppm - -

$S-059 Copper 193.00 ppm 600 ppm 10,034 ppm

§S-032 Cyanide 3.40 ppm 280 ppm 5,500 ppm

§S-058 Iron -

§8-053 Lead 500 ppm

$S-063 Magnesium 3,220.00 ppm —_ -

§S-058 Manganese 1,270.00 ppm -— -

$S-032 Mercury 0.62 ppm 14 ppm 7958 pom

$S8-039 Nickel 21.90 ppm 250 ppm 592 ppm




Comparison.of Surface Soil Results to Proposed NJDEPE Standards
and EPA Risk-Based Standards
e NI - ___
NJIDEPE Proposed Soil
Cleanup Standard . .
Highest Detected (Residential Risk-Based

Station ID ) Compound Concentration Surface Soil) Standard®
$S-063 Potassium 946.00 ppm - -
§S-050 Selenium - 3.20 ppm 63 ppm 1,349.4 ppm
SS-032 Silver 1550 ppm 40 ppm 13494 ppm
§5-002 - Sodium 362.00 ppm - -
S5-029 Thallivm : 0.46 ppm 2 ppm 19.03 ppm
§S-053 Vanadium 193.00 ppm 380 ppm 1,903 ppm
§S-051 Zinc 210.00 ppm 1,500 ppm 55,360 ppm
SOSWER Directive 9285.7-01B, Human Health Evaluation Part B: Development of Risk-Based Preliminary Remediation Go:ls.
December 13, 1991.
Note: *—° = Standard does not exist for this compound

= Standards have been exceeded o “
—_




Station ID

TABLE 5

Comparison of Soil Boring Results to Proposed NJDEPE Standards

-

NJDEPE Proposed
Soll Cleanup
Standard
(Subsurface Soil)

VOLATILE ORGANICS

$B-013 1,1,2-Trichloroethane

SB-006 1,2-Dichloroethane 0.0 ppd 1,000 ppd
$B-012 2-Butanone 2.00 ppd 50,000 ppd
§B-012 Acetone 49.00 ppd 50,000 ppb
SB.00S | Benzene 69.00 ppb 1,000 ppb 1
SB-006 Chioroform . 210.00 ppd 1,000 ppb
SB-004 Methylene chloride 9.00 ppd 10,000 ppd I
$B-011 Tetrachloroethene pp

$B-005 Trichloroethene

SEMIVOLATILE ORGANI( , |

SB-001 | Benzyl buryl phihalate 1,100.00 ppd 100,000 ppb |
SB-003 | Bis(2-ethylhexyljphihalate 1,400.00 ppb 100000 ppb |

SB-003 1.2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin - l
SB-001  |1234,6.7,8Heptachlorodibenzofuran 0.009 ppd - |
SB-001  |1,23,4,7.85-Heptachlorodibenzofuran 0.008 ppb - |
SB-013 1,23,4,7,8-Hexachlorodibenzofuran 0.030 ppd - l
SB-0I3  |12368Hexachiorodibenzofuran 0.030 ppd - |
SB-001 1,2,3,7,8,9-Hexachlorodibenzofuran 0.003 ppd - J
SB-001 1,2,3,7,8-Pentachlorodibenzofuran 0.005 ppd - ]
sB-013  |2,3,46,%,8 Hexachlorodibenzofuran 0.020 ppb - |
SB-013 23,7,8-Tetrachiorodibenzo-p-dioxin 0.030 ppb - J
SB-013 2.3,7,8-Tetrachlorodibenzofuran 0.020 ppd - J




TABLE 5

Comparison of Soll Boring Results to Proposed NJDEPE Standards

NJDEPE Proposed
Highest Detocted Soll Cleanup
Station ID Compound Concentration Standard
(Subsurface Soil)
SB-003 Octachlorodibenzo-p-dioxin 76.00 ppd -
SB-001 Octachlorodibenzofuran 0.009 ppd — 1
$B-003 Total-Heptachlorodibenzo-p-dioxin 0.480 ppd -
S$B-001 Totwal-Heptachlorodidbenzofuran 0.010 ppd - q .
$B-006 | Total-Hexachlorodibenzo-p-dioxin 0.070 ppb - |
$B-013 Total-Hexachlorodibenzofuran 0.080 ppd -— I
SB-006 | Total-Pentachiorodibenzofuran 0.006 ppb -
SB-006 Total-Tetrachlorodibenzo-p-dioxin 0.550 ppd -
$B-006 Total-Tetrachlorpdibenzofuran 0.030 ppd -
SB-003 Aluminum 54,100.00 ppm -
SB-008 Antimony 12.70 ppm - l
SB-006 | Arsenic 21.10 ppm - |
SB-002  |Barium ] 268.00 ppm - |
SB-008 Beryllium 11.60 ppm — u
SB.004  |Caémium 130 ppm - | B
SB-006 | Calcium 9,680.00 ppm - |
S$B-001 Chromivm 21.80 ppm - 1
$B-013 Cobalt 97.00 ppm -
SB-006 Copper. 1,830.00 ppm - 1
$B-013D. |Iron 136,000.00 ppm - |
SB-010  |Lead 17.10 ppm - |
SB-013 | Magnesium 8.490.00 ppm - |
SB-004 Manganese 922.00 ppm - I
SB-004  |Mercury 0.10 pp - |
$B-002  |Nicke! 47.40 ppm - ]




hevzeen.
nrn

TABLE 5

Comparison of Soll Boring Rnuln to Proposed NJDEPE Stlmlu'lls

. NJDEPE Proposed
Highest Detected Soll Cleanup
Station Compound ~ Concentration Standard
ID ' (Subsurface Soin)
$B-009 | Potassium 2,760.00 ppm -
SB-001 | Selenium 048 ppm - |
SB-003 | Silver 18.40 ppm -1
SB002 | Sodium 257.00 ppm -
|sB-011 | Thallium 051 ppm -
$B-003 Vanadium $51.00 ppm -
SB-013 Zinc 251.00 ppm -

Note: - = Standard does not exist for this compound
= Standards have been exceeded




TABLE 6
Comparisen of Sediment Sample Rusults o Proposed NJDEPE Standards
and EPA Risk-Based Standards

NJDEPE Preposed Sell
. Cleansp Standard
Bigbest Detocted Rusidential

81;:;: Componnd Cancentratisa Sarface Seoll)

$D008 | Toul-Hepuchiorodibenzo-p-diaxin 2100 ppb -

$D008 | Total-Hexachlorodibenzo-p-dioxin 0.180 ppb -

SD00E | Tow!-Penuachiorodibenzo-p-dicxin " 0.060 ppd -

$D006 | Toul-Teinchioroditenzo-pdicking,

INORGANICS ARl

$D003 | Aluminum® -

SD003 | Antimomy® 14 ppm

$D00: | Anenic 0 ppo

$D003 | Barum® $00 ppm

SDO0E | Bervllium apo

SD006 | Calcium -

sp002 | Owromivee - - |

$D-005 | Cobah - - |

$D003 | Copper® ' 600 ppm 10,034 ppo ﬂ

sD003 | lron® - - |
-] 5D004 | Lesd 100 ppm $00 pp J

$D001 | Magrasivm® . - - j

SDO08 | Manpanae - - H

SDO04 | Mercury Ups - 758 pp J

SD003 | Nicker® 250 ppe 592 pp |

$D004 | Poussium - -

SD-008 | Selenium 60 pp2 13494 ppe

$D002 | Sodium® - -

$D003 | Vanadium® 380 ppm 1903 pp

$D-004 | Zine $4.7 ppm 1,500 ppe 85360 pp

SOSWER Directive 928¢.701B, Human Heahd Evalustios Pan B: Development of Risk-Based Preliminary Remedistion Goals.

December 13, 1991. .
*—* = Suandard dom Bot exist for this compound

= Suandards have been excreded

* v * g Sediment sample aken from pond




TABLE 6
Comparises of Sediment Sammple Ruwits o mmmm
and EPA Risk-Based Standards

NIDEPE Propased Soll

Claassp Saadard

: . Bigbest Detoctad Resideatial Risk-Rased
Suatien 1D Compeund Concestration Sarface Soll) :
YOLATILE ORGANICS 55 =

$D002 3-Butanone® 13.00 ppb

$D00§ | Chioromethane 4.00 ppbd $20,000 ppbd

$D006

SEMIVOLA

$D-004 2-Meihyinaphihaiene

SD-004 &-Metbyiphenol

SD-004 Acenapbihylene

$D004 Anthracene
$D-004 Berzo(a)enthracene

SDO04 Benzo(s)pyrene
$D.004 Benzo(®)lucranthene
SD-004 Benio(ghiperviene
$D-004 Benzo(k)Ntuoranthene
$D003 Benzoic seid®
SDO0 Bu(2-ethylhexyl)phthalste 44,400 ppd
SD-004 Chmiene 4,790 ppb
$D003 Di-n-butyl-phihalate®. 25.00 ppb 3,700,000 ppb 26,988,000 ppb
SD004 Dibenzofuran 8400 ppd - -
$D-008 Diethy! phthatate 140.00 ppb 10,000,000 ppb 217.980.000 ppb
SD 004 Fluoranthene $00.00 ppd 2,300,000 ppd 30,726,000 ppd
$D-004 Indeno(1 2.3-CD)pyrene 990.00 ppd 660 ppd &1 ppd ]
SD-004 Naphtbalene 79.00 ppb 230,000 ppd 111,000,000 ppb ]
$DO04 Phenanthrene 440.00 ppd - - 1
Pyrene 950.00 ppd 1,700,000 ppd 32,456 ppd

SDO08 | 1,2.3.4,6.78-Hepuchlorodibenzo-p-dioxin " 0.740 ppd - -
$D008 | 1,2.3.78.9 Hexschiorodibenzo-pdiaxia €.120 ppb - - -

$D008 | Octachiorodibenzo-p-dioxin 107.000 ppb - - j
$D-00 Toul-Hepuchiorodibenso-p-dicxin 2100 ppb - - j
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TABLE 7

CHEMICALS OF POTENTIAL CONCERN: FINAL SELECTION LIST

. HIGGINS FARM

CHEMICAL

GROUND SURFACE SURFACE
' WATER SEDIMENT

WATER

SOIL

VOLATILES |
Benzene
Chlorobenzene
Chloroform
12-Dichlorobenzene
1,)-Dichloroetbane
12-Dichloroethane
11-Dichloroetbene
12-Dichloroethene
Lsopropylbenzene
1,1,2.2-Tetrachloroethane
Tetrachloroctbene
12.4-Trichlorobenzene
112-Trichloroethane
Trichloroethene

Vinyl Chloride '
Xylenes (total)

xxxxxuxxxxxxxxxj

c5 5555858588

aaaaaaaaﬁaaaaaaa
25553553535 586885

SEMI-VOLATILES
Bis(2-chloroetbyl)ether
Bis(2-cthylbexyl)phtbalate
Di-p-butylphthalate
Dietbylpbthalate '

o ¢ o ¥

% % % §

o o 0§

% % % 3

DIOXINS/FURANS
PCDD/PCDFs

<

]

g

]

INORGANICS
Arsenic
Beryllium

58

»®

)

»




TABLE 7

CHEMICALS OF POTENTIAL CONCERN: FINAL SELECTION LIST
| HIGGINS FARM

GROUND . SURFACE SURFACE

CHEMICAL WATER SOIL WATER SEDIMENT
Lead | o X i e X
-{ Mercury . ND X ND - X
Notes:

X = selected as a chemical of potential concern.
ND = Not Detected.

® = Detected, but ot selected as 8 chemical of poteatial concern.
NA = Not Analyzed. '




) TABLE 8

HIGGINS FARM

SUMMARY OF COMPLETE EXPOSURE PATHWAYS

Potentially Exposed

Exposure Route, Medium Pathway Selected

Reason for Selection

%

Population and Exposure Point for Evaluation? or Exclusion -
Current Land Use .
Residents _ Ingestion of and dermal Yes Contaminated soil is in an
- contact with chemicals of : area potentially used by
potential concern in soil. residents.
Residents Ingestion of, dermal con- Yes Residents use ground water |

‘ tact with, and inhalation - for drinking. bathing, clean-
of chemicals of potential ing and other home uses. |
concern in ground water. . _

Workers Ingestion of and dermal Yes. - Contaminated soil is in an
contact with chemicals of - area potentially used by
. potential concern in soil. workers.

Trespassers Ingestion of and dermal Yes Contaminated soil may be
contact with chemicals of - encountered by trespassers.
potential concern in soil. '

Trespassers Dermal contact with  Yes " Contaminated sediment

chemicals of potential may be encountered by
. concern in sediment. trespassers. o
Trespassers I.ngéstion of and dermal No No chemicals of potential

contact with chemicals of
potential concern in
surface water.

concern have been identi-
fied in surface water.
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TABLE §

SUMMARY OF COMPLETE EXPOSURE PATHWAYS

. HIGGINS FARM

Potentially Exposed Exposure Route, Medium 'Pathwly Selec.ted' Reason for Selection
Population ané Exposure Point for Evaluation? - or Exclusion

Euture Land Use

Residents Ingestion of and dermal - No While the site could be
contact with chemicals of - . .. developed in the future as
potential concern in soil. a residential area, the esti-

mated exposures would be
unlikely to exceed those

~ - estimate: in the curtent
use scenario.

Residents Dermal contact with che- Yes A resident my have oppor-
micals of potential tunity to contact sediment
concern in sediment. ' ‘ " during recreational activi-

' ties for a longer duration
than a trespasser if the
site were developed in the
future as a residential area.

Consumers Ingestion of farm . No While its plausible that the
. products and produce. site could be developed in
the future for livestock ‘
and/or agricultural product
production, it is unlikely -
that such development
would occur.




TABLE 10

SUMMARY OF CHRONIC NONCARCINOOEN'IC HAZARD INDEX ESTIMATES

HIGGINS FARM
— XD :
Adjumed - Pathway
ch! for RD* Hazard Hazard
Chemical tmghg-dey) Absorption _ émg/ig-dey) Quotient Index
CURRENT LAND USE
ADOLESCENT TRESPASSERS: lngsstion of and dermal sontact with chemicals I8 soll
gestion his(2=athylhexyl)phthal S BSE-O8 - NO 2.00E-02  3.ME-06
disthylphthalste - 4.04E-08 - - -
di-n=butylphthalaste 3.80E-03 NO §.00E«00  3.80E-03
PCDD/PCDFs . 4.75E-12 - - -
arsenic 1.12E-06 NO . '3.00E-04 3.73E-03.
. senyllivm 3.32-07 NO S.00E-03 G.GME-0S
boad 4 92E-06 - - -
mereury : 1.80E-08 . . NO 3.00E-0¢  G.00E-CS  3.86E-0)
Dermal sontast bis{2-sthylhexyl)phthalats 4.11E<07 YES 2.00E-02 2.06E-05
dicthyiphthalete 241E-07 - - -
di-n-butylphthalats - 3ATEO7 YES 100500 23TE-O07
PCDDS/PCDFs 2.84E-1] -— - -
areenic 1.33E-06 . YES 240E-0¢  SS4E-03
beryllive SVED YES $.00E-0S  T.S4E-03
bead S 96E-06 -— - -
mercury - 2.16-08 YES 6.O0E-06  3.60E-03 1.11E-02

ADOLESCENT TRESPASSERS: Dermal ecotast wih cheacals ia sediment

bis2-sthylhexyl)phthalate ’ $.328-07 YES 200E02  2.66E-05
dicthylphthalate : 1.99E-07 - - -
di-n-butylphthalate 3.4SE-08 YES 1.00E+00  3.5SE-08
PCDDv/PCDFs 1.84E-10 - - -

arsenic ' 1.85E-06 YES 240E-0¢  6.46E-03

beryllium S.19E-07 YES §.00E-05 1.04E-2

Jead 2.131E<05 - - ;-

mercury 6.24E-08 YES 6.00E-06 1O4E<02 2.T3E-Q2

TOTAL EXPOSURE HAZARD INDEX FOR ADOLESCENT TRESPASSERS - 4.82E-02

NOTE: *~RIDs for tmlwp&wmmM_thm
D 1 ABS & AGRID

wier ABS o 1.0 for organic chemicals (default value)
0.1 foc aramuic (VSEPA, 1984)
0.01 for nyllius (ATSDR. 1985
0.02 (o1 mercury (ATSDL. 1989)




TABLE 10

SUMMARY OF Cl{RON'iC NONCARCINOGENIC HAZARD INDEX ES'HMATES

* ) HIGGINS FARM
— D
. . Adjunaed ' Pathway
CDh! for . RID* Hazard Hazard
Chemical mp eg—dey) Absorption  @mg/xg-dsy) Quotient _ lIndex
URRENT LAND USE ' : T L
RESIDENT ADULTS: Ingestion of and derma) somtact with chemicals ia 00l
Ingestion - bb&-ﬁhylhuyl)pm 4. ME=Q NO 2.00E-02 2.40E-05
di=n=butylphthalate 4)1E=07 NO 1.00E«00 4. 11E-07
PCDDy/PCDFs §.43E-11 - - -
arssnic ] 6.38E-06 NO - 3.00E-0¢  2.19E-02
peryllive 1.851E=06 NO $.00E-03 3.02E-04
esd 1.64E-O4 - - -
__ mereury $21E-07 NO $.00E<O4 . 1.ME-03 2.40E-02
f : w sontact bis(2-athylhexyl)phthalate 2.85E-0" YES 20002 - 1.43E-05 -
di-n-butylphthalats 2.84E=07 YES 1.00E<00  2.84E-07
PCDD/PCDFs 3.26E-11 K - -
\ arssnic 9.82E<07 YES 2.40E-0¢  3.26E-03
beryllim 1.9E-0? YES $.00E-0S 9.58E-03
. Jead 1.05E-05 - - | -
mereury 6.19E-08 YES 6.00E-06 1.03E-02 1.72E-02
L RESIDENT ADULTS: u.m.uﬂmumamumuwm
Ingestion bis2=chlorosthyl)sther $.71E-05 - - -
benzans 3.43E-02 - - -—
chiorobenzane 3.14E-02 NO 2.00E-02 1.STE-00
[ ehloroform 2.84E-O4 NO - * 3.00E-02 2.84E-02

l 1 2-dichlorcbenzens 1.08E-03 - NO = O.00E-02 -120E-Q2
1,1=dichiorosthans - 4.43E-05 NO 1.00E-0} 4.43E-0¢
1.2~dichlorosthans 4.60E-03 - - -
1,1=dichiorosthene - 1.25E-04 NO 9.00E-03 1.9E-02
1.2-dichliorosthens 1.83E-03 NO . . 2.00E-02 9.40E-02
tsopropyl benzane 4.29E-05 NO 4.00E-02 1.07E-03
1.1.2.2-tctrachiorosthane . 42E-0S - - -
retrachlorosthene 7.71E-03 NO 1.00E<2  7.71E-0)

H 1.2.4~trichlorobenzane 436E-DS NO 1.30E-03 3. ME-R
1,1.2-trichiorosthane 3. 14E-02 NO 4.00E-03 9.835E+00
trichlorocthens ‘ 6.29E-03 - - - :
viny! chioride 429E-04 - - -
gylenss (sotal) 1.08E-O4 . NO 2.00E«00  SMOE-05 1.04E<01

“°Tl“lmuhtmlprthmum

RID 3 ARS ® ANRID

Wher ABS & 1.0 for organic ebecnicals (Sefault vaios)
©.8 for arsemic (USEPA, 1984)
0.01 fot eryllum (ATSDL. 1989)
0.02 for mercwy (ATSDR, 1909)

M- |



TABLE 10
. {3 R :
SUMMARY OF CHRONIC NONCARCINOGENIC HAZARD INDEX ESTIMATES
. HIGGINS FARM
S ~ D
Adjusted : Pathway
- €Dl for RIDe Hazard Hazard
s Chemisal tmgAg~doy) Absorption  emgAg=dey) Quatient ndex
Dermal contact * bis(2-chiorosthyl)ether 2.00E=06 - - -
i benzane - 4 AGE-03 - - -—
chlorobeazane 2.00E-02 YES 2.00E-02  1.00E+00 .
. chloroform Q4ME-05 YES 1.00E=02 S44E-03
1.2-dichlorobenzane 9.54E=08 YES 9.00E-02  1.10E-03
' 1,1=-dichlorosthang . 2.81E-06 - YES 10001 - 2.51E-0S
) 1.2~dichloroathine - 4.23E-03 - - -
: 1.1=dichlorosthens 3 .SSE-05 YES 9.00E-03 1.72E-03
' 1.2=dichlorosthene S22E-05 YES 20002 2.61E-0)
fsopropy! benzane 3. 94E-03 YES 4.00E-02 9.0SE-04
1.1.2,2«tstrachiorosthans 9.55E-08 - - -
tetrachlorosthene " $.39E-0S YES 3.00E-02 $.9E-03
. 1.2 4~trichlorcbenzene 3.24E-06 YES 3.30E-03 2.49E-03
1.1.2=trichlorosthane 7.61E-03 YES 4.00E=03 1.90E+00
trichlorosthene 1.52E-Q3 - -— -
viny] ehloride 9.03E-06 . - - -
zylenss (tonal) 9.54E-08 YES 2.00E+«00 49TE-QS 2.92E«00
Inhalstion bis(2=chiorosthyl)ether 2.29E-05 - - -
benzene 1372 - . - -
chlorobenzens 1.26E-02 NO $.00E-03 2.52E+00
ehloroform §.M4E=04 - - -

! 1.2~dichjorobenzane 4.32E-04 NO 4.00E-02  1.03E-02
1.1=dichlorosthane 1.77E-0S NO 1.00E-01 3.TIE=O4

‘ 1.2=dichlorosthane 1.84E-03 - - -
1.1-dichlorosthane $.01E-05 - - -
1.2-dichiorosthens 7S51E-04 - - -
fsopropy! benzane 1.71E-0S - - -

' 1.1.2,2<tstrachiorosthane 1.69E-QS - - -
tatrachlorosthens 3.09E-03 - -— -
1.2.4-trichiorobenzane . J.SME=0S NO 3.00E-03 6.47E-03
1,1,2-trichlorosthane 1.26E-02 - - -

l trichloroethene 2.51E-03 - -— -
vinyl chloride 1L.7IE-O4 - - -—
xylenes (tetal) . 4.32E-08 NO 8.60E-02 5.02E-0¢ 2.54E«00

I TOTAL EXPOSURE HAZARD INDEX FOR RESIDENT ADULTS - 1.59E+0}

' NOTE *-RfDs for dermal sxpomars pethvays ars adjumad for sheorptics s fellows:

RID x ARS & ARID

‘ Whert ARS = 1.0 for organiec chemicals (defautt valus)

0.8 for arasnic (USEPA. 1904)
,0.01 for bevyllium (ATSDR. 1983)
' 0.02 for mercary (ATSDR, 1999)

-~




) TABLE 10
SUMMARY OF CHRONIC NONCARCINOGENIC HAZARD INDEX ESTIMATES

HIGGINS FARM
~ D .
Adjumed ] Pathway
CDhl for RIDe Hazard Bazard
Chemical g g-doy) Absorption mgikg-dey) Quotient Index
LAND USE
RESIDENT CHILDREN: hgmofud“ﬂmﬂhm&ﬂ

" bis2-athylbexyl)phihalase 4 S4E-06 NO 200EC2 2.2TE-04

di-n-butylphthalate : 3.85E-06 NO 1.00E+«00 3.89E-06
PCDDs/PCDFs S5.18E-10 - - -

sraenic . 6.28-08 NO 3.00E-04 2.07E-0!

beryllivm 3.43E-0S NO $.00E-03 2.836E-03
Joad 1 SSE-03 - - -

- sercury 4.92E-06 NO 3.00E-0¢ 3.64E-02 2.27E-0!

IDermal eontact bis(2-athylhexyl)phthalate S UE-D YES 2.00E<02  2.62E-O4

: di-n=burylphthalate 4 .S0E-06 YES 3.00E+00 4.50E-06
PCDD/PCDFs. .. $.99E-10 - - . =

arsenic 1 M4E-05 YEsS 2 A0E-O4 6.00E-02

beryllum 3.30E-06 YES $.00E-0S. 6.60E-02

Joad 3.60E-0¢ - - -
YES 6.00E~06 1.90E-01 3.16E-0!

mercury 1.04E<06

RESIDENT CHILDREN: Ingestion, dermal contact and inhalation of chemicals in ground watsr

Jhpﬁon bis[2=chorosthy!)sther . 1.35E<O4 -— - -
beazane $.11E-02 - - -
chlorobenzane 7.63E-02 NO 2.00E-02 3.72E+00
chlorofore 6.T2E<O¢ NO 1.00E-02 6.T2E-02
1.2-dichlorobenzane . 2.55E-03 NO . 9.00E-02 | 2.83E-0R2
1.1=dichlorosthane 1.0SE-O4 NO © 3.00E-01 1.05E-03
1.2-dichlorosthane 1.09E-03 - - -
1.1~dichlorosthane 2.96E-04 NO 9.00E-03 3.29E-02
1.2=dichiorosthans 4. ME-0) NO 2.00E-02 2.22E-01
fsopropy! benzans 3.01E-O4 NO 4.00E-02 2.83E-03 °
1,1.2.2-tetrachiorosthane 1.00E-04¢ - - -
tstrachlorosthene 1.82E-02 NO 1.00E-02 1.82E+00
1,2.6=trichlorobenzene 1.1SE-O4 NO 1.30E-03 $.8SE-02
1,1,2=trichlorosthans TAIE-Q2 NO . &.00E-03 31.86E+01
trichlorosthene 1.49E-02 - - -
viny! chloride 1.01E-0) - - -
xylenes (total) 2.55E-04 . NO 2.00E«00  J.2BE-O4 2.46E40] |

’ m&mhhwwpﬁnﬁm.ﬂ“hmum
RID 2 ABS & AGRID

Wien ABS s 3.0 for organic chemicals (default valus)
0.8 for aremnic (USEPA, 1984) .
0.01 for beryllium (ATSDR. 1988)
0.02 fox marcury (ATSDR, 1989) -



\ : ] HIGGINS FARM
KD
Adjpuned Pathway
cDl for RD* Hazard Hazard
Chemical tmg/ig-day) Absorption __Gmghig-dey) Quotient Index
Dermal contast bis(2-chloroethyl)ather 3.36E-06 - - -
benzene < TME-03 - - -
chiorobenzane 3. STE-2 YES 2.00E-02 1. 9E-00
ehloroform 4.35E-0S YES 1.00E-02 2.18E-03
$ 2-dichlorcbenzene 1. TTE-O4 YES 9.00E-02 1.97E-0)
1.}=dichlorosthans &4 43806 YES 1.00E-0} 4 ASE-05
1.2=dichiorosthane ) 7.54E-03 - - -
1.1=dichlorocthens 2.TE-0S YES 9.00E-03 3.08E-Q3
1.2-dichjoroethent : 9.30E-05 YES 2.00E-02 4.6SE-03
isopropy] benzsne 9.03E-0S YES 4.00E-02 1.76E-03
1.1.2.2-tatrschlorosthans 1.07E-07 - - - .
tatrachlorosthens 9.60E-0S YES 1.00E<(2 9.60E-03
1.2.4=trichiorobenzene $.TTE=06 YES 1.30E-03 4 .44E-03
1.1 2-tsichlorosthans . 1.J6E-02 YES 4.00E-03 $.40E+00
trichlerosthens - 2.ME-0 N - -
vinyl chioride 1.61E-05 - - -
xylenss (towl) . 1.TTE=O4 YES 200E«00  S.85E-0S $.21E-00
lnhalation bis(2-chiorosthyl)sther 1 ARE=O4 - - -
benzene §.65E-02 - - -
chlorobenzane 9.93E-02 NO $.00E-03 1 50E«0!1
chiorofors 97.16E=04 - - -
1,2=dichlorobenzsne 3.T2E<03 NO 4.00E-Q02 6.80E-02
1.1=dichlorosthane 1.12E-04 NO 1.00E-0) 1.12E-03
1,2-dichlorosthane 1.16E-02 - - -
1. 1=dichlorosthans . 3.16E-04 - - -
1 2-dichlorostbans 4. 4E-03 - - -
isopropyl benzsne 1.08E-04 - - N
1,1.2.2-strachlorosthane 1.07TE-0¢ - - -
teerachioroethene 1.95E-02 - - -
1.2 4-trichiorobeniane 1. 23E-04 NO SO0E-03 4 10E-02
1.1.2-cichlorosthans 7.93e-2 - - -
tichloroethene 1.59E-02 - - -
viny! chloride _1.03E-03 - - -
xyleaes (total) 2.T2E-04 NO 8.60E-02 3.16E-03  1.60E<0!
TOTAL EXPOSURE HAZARD INDEX FOR RESIDENT CHILDREN . 4.63E<0]

NOTE ‘-ubthtmlwpmvmmwhw-ﬂ-t
RID 1 ABS = AJRID
"mr ARS e 1.0 for wgnnicebenhl‘l(aﬁnhvdn)
©.8 for aramit (USEPA. 1984)

©0.01 for berylliu (ATSDR. 1985)
0.02 fox mercEy (ATSDL. 1989)

- ——— -
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TASLE 10

HIGGINS FARM

SUMMARY OF CHRONIC NONCARCINOGENIC HAZARD INDEX ESTIMATES

[roTAL EXPOSURE HAZARD INDEX FOR ADULT WORKERS

— KD
 Adjused ) . Pathway
cDl for RID* Hazard Haard
. Chemical omgig-dey) Absorption _emghg-dsy) __Quotiem Index
lcurreNT LaND USE
ADULT WORKERS: Ingastion of and dermal eontact with chemicals i ool
{ingesmicn is(2-sthylhexyl)phthalase 2.ME-07 NO 200807 142805
: diathylphthalate 1.66E-07 - - -
di~n=butylphthalas 1.57E-07 NO 1.00E«00  1.STE07
PCDDs/PCDFs 1.96E-11 - - -
areenic _ 4.60E-06 NO 3.00E-04  1.S53E-02
benyllivm . 1.37E-06 NO S.O0E-0} 2.ME-O4
Joad - 2.0SE-05 - -— -
mercury 2.445-08 - NO 3.00E-04 2485-04 1.S9E-Q2
sontast bis(2-sthylhsxyl)phthalats - 1.65E-07 Yis 2.00E-02 $.455-06
disthylphthalate 9.05E-07 -— - -
. di=n=butylphthalste 9.31E-08 vES 1.00E«00  9.31E-08
PCDDs/PCDFs . 1.16E-11 - - -
aresnic SATE-07 vES 240E-0¢ 228503
beryllivm ‘ 1.638-07 YES $.00E-0S  3.26E-C3
lead , 2 ME-06 - - -
mereury 8.ME-09 YES 6.00E-06 14TE<03  7.02E-03

2.29E-2

mhmﬂnhmﬂcw’cmﬁmwhmum
D 3 ARS = AGRID

waere ARS & 1.0 for organic chemicals (cefault value)
0.8 for anenic (USEPA, 1904)
0.0} for beryllium (ATSDR, 1968)
0.02 for mercury (ATSDR. 1989)



TABLE 10

SUMMARY OF CHRONIC NONCARCINOGEN’IC HAZARD INDEX ESTIMATES

HIGGINS FARM
—RD
Adjunad Pathwsy
. Cbl for RID* Hazard Hazard
Chemical g kg -42y) Absorption =g kg-2y) Quatient Index
LAND USE
ENT ADOLESCENTS Dermal contact with chemicals in -dm
bis(2~sthylhexyl)phthalats §.32E-07 YES 2.00E-02 2.66E-05
di-n=butylphthalate S e e YES 1.00E«00  3.5SE-08
PCDDVPCDFs 1.84E-10 . - L - - :
arsenic 31 SSE-06 YES 2.40E-04 6.46E-0)
seryllivm $.19E-07 YES $.00E-0S 1.04E-2
mercury 6.24E-08 YES 6.00E-06 1.04E-02 2.ME-02
. ITOTAL APDMONAL EXPOSURE HAZARD INDEX FOR RESIDENT ADOLBm L. NE02

mﬁmlhtmltwpmmdnn‘hmuﬂbﬁ: \
R/D 2 ABS & A4RID

wiere ARS = 1.0 for organic chemicals (defsult value)
0.8 for smemc (USEPA, 1984)
0.01 for beryllum (ATSDR. 1988)
0.02 (o mercury umnx 1989)




TABLE 11

. : SUMMARY OF CANCER RISK ESTIMATES

HIGGINS FARM
cor
Adjomsd Chemiss  Toul
= 2)] - for gPe opecific Pathway
Chemica) ngkg-tay) Abtorpicn  Gmghg-deyrt  Risk Rk
lcURRENT LAND USE
RESIDENT ADULTS: Ingestion of and dermal ecatact with ehemieals s sol -
flagesicn bis(2-athylhexyl)phthalate 2.05E-07 NO 1A0E-G2  2.37E-DS.
PCDDs/PCDFs 2.35E-11 NO 1.50E+QS  3.83E~06
arsenic © 2.82E<06 NO 1.80E<00  S.08E-06
denylive 6.46E-07 NO 630E00  2.TBE-06  1.M4E-0S
Dermal sontact bis{2-athylhexyl)phthalate 1.28-07 YES 140E-02  )L.NE-0®
PCDDs/PCDFs 1.40E=11 vES 1.50E«05  2.10E-06
arsenic - 3.35E-07 YES 22SE«0  7.ME-07
benylliva ‘ 7.68E-08 YES €30E-02 3CE-QS 3.59E-0S
[RESDENT ADULTS: Lagestion, dermal sontact and inhalation of chemicals in grousd water
Ingeion benzene 1 ATE-C2 NO _390E-C2  4.26E-0¢
bis(2-chlorosthy])sther 2.45E-05 NO - 3.10E«00 2.70E-0S
chioroforn 1.22E-0¢ NO 6.A0E03  7.M4E07
1.1=dichlorosthane 1.90E-05 - - -
1.2~dichloroshane 1.97E-03 NO 9.00E-02  1.WE-0¢
1.1=dichlorosthene $.36E-05 NO 6.00E-01 3.2E-08
1.1.2.2-tstrachorosthans 1.815-05 NO 2.00E-01 - 3.62E<06
tstrachlorosthane 331E-03 NO S.A0E-G2  1.69E-Os
1.1.2-trichloroathane 1.35E-Q2 NO S70E-2  7.70E-0¢
trichlorosthens 26EC3 _ NO 1.ICE-2  2.96E-0S
viny] chioride 1.84E-0¢ NO 1.90E«00  3.50E-O¢ 1.95E-03

NOTE “molutm!cwphmmmdhomum
RID 3 ARS & AGRID A

Whert ARS = 1.0 for organic chomicals (defauht wvalm)
0.8 for arnmmic (USEPA, 1984)
0.0! for beryliium (ATSDR. 1988)
0.02 for mercury (ATSDR. 1999)




TABLE 11
‘SUMMARY OF CANCER RISK ESTIMATES
HIGGINS FARM
[e40)] ’
Adjused Chemical- Yol
[=t0)] for SFe specific Pathwsy
Chemical gig-dey) Absorption  mgAg~dey)- Risk Risk

{Dermal contact benzene 1.91E-03 YES 29002  S.S4E-05

bis(2=chlorosthyl)ethes . s —w STE-0? YES 1.10E+«00 9.43E-07

chloroform " 1.05E-0S YES 6.310E-03 641E-08

1.1=dichlorosthane 1.08E=06 - - - .

1.2=dichlorosthane 1.31E-03 YES 9.10E-02 1.65E-04

1. 1=dichlorosthene 6.66E-06 YES 6.00E-0) 4.00E-06 .

1.1,2.2-tatrschlorosthans 4.09E-08 YES 2.00E-0} 8.18E-09

tatrachlorosthene 2.31E-05 YES $.30E-02 1.18E-06

1.1.2=trichiorosthans 3.26E-03 YES $.70E-02 3.86E-04

trichiorosthsne 6.52E-04 YES 1.10E-C2 1LITE-06

. viny) chloride 3.87E-06 YES 1.90E«00 T35E-06 4.27E-O4

lahalstion berzane $.53E-0) NO 2.90E-02 1.ME-04

bis(2=chicrosthyl)ether 9.80E-06 NO 1.15E«00 $.13E-0S

chloroforn 4.3TE-05 NO 8.50E-02 4.14E-06

1,1=dichlorosthane 7.59E=06 - - -

1.2=dichlorosthane 7.89E-04 NO 9.10E-02 7.18E-08

1,1=dichiorosthene 2.)5E-0S NO 1.20E«00  2.58E-05

1.1.2.2=tatrachjorosthane 7.25E-06 NO 2.00E-01 1.45E-06

tetrachloroethene © 1.32E-03 NO 1.80E-03 2.38E-06

1.1.2=trichiorosthane 5.39E-03 NO $.70E-02 3.07E-0¢

trichlorosthene’ 1.08E-03 NO 1.0E-02 1.84E-05

viny] chlorids 7.35E-0S NO 2.90E-01 2.03E05 6. ME-O4
TOTAL EXPOSURE RISK RESIDENT ADULTS 3.05E-03

NOTE: *-RIDs for derma! sxpomurs pattways ars adjustad for sheorplien as fellows:

© RID 2 ARS = AUIRID

Where ARS & 1.0 for organic ehemicals (defoult valus)
0.8 for arsenuc (USEPA, 1904)
0.0] for berylliun (ATSDR, 1988)
0.02 lor mercury (ATSDR. 1999)




TABLE 11 :
SUMMARY OF CANCER RISK ESTIMATES

HIGGINS FARM . -

—CDI
. Adjmad , Chemical- Total
) el R ) gFe specific Pathway -
Chemical Gmg g ~doy) Abworption _ eug/g~dey>-3 Risk Risk
LAND USE o T
RESIDENT CHILDREN: Ingsation of and dermal sontact with chemisals ia soll
Iagestion bis(2-sthylhexyl)phthalate 454507 - NO 140E<02  6.36E-05 A
. PCDDs/PCDFs . SI8E-11 - NO 1S0E0S  7.77E-06 1 ,
arsenic ~ ’ 7. GTE0E - NO 1.30E«00  1.12E-0S ,
beryllium 1.43E-06 NO 4.30E«00  6.15E-06 2.51E-0S |
anmu' sontact bis(2-stt; hexyl)phthalats $S.UE0? YES 1402  7.ME-09
PCDDs/PCDFs $.995-11 YES 1S0E«0S  $.99E-06.
arsenic 1.ME-06 vis 225500  3.24E-06

beryllium 3.30E-07 YES$ 4.305+02 1 42E-04 1.54E-04
. T e ' )
'mmmcaum:hgm.amumwmmamumm :

benaene . $.11E-03 NO 2.90E-02 2.35E-0¢
bisi2-chiorosthyl)ather 1.35E-05 NO 1.10E«00 1.49E-0S [
ehloroforss 6.72E-05 NO 6.10E-03 4.10E-07
1.1=dichiorosthane 1.0SE-QS - - -
1.2=dichlorosthans 1.05E-03 NO 9.10E-02 9.92E-05
1.1=dichiorosthene 2.96E-08 NO 6.00E-01 1.7T8E-0S
$.1.2,2-tscrschiorosthang 3.00E-05 NO 2.00E-01 2.00E-06
tatrachlorostbane 1.82E-03 NO $.10E-02 9.28E-05
1.1.2=trichlorosthane 1.43E-03 NO $. 0E-02 4. 24E-04
trichlorosthens 1.49E-03 . NO. 1.10E-02 1.64E-08

viny! ¢hloride 3.01E-O¢ NO 1.90E«00 1.92E-0¢ 1.09E-03

t
]
!
i
[}

NOTE: *=RiDs for dermal sxposure patirways ase adjusted for sheorplien as fallown:
RID 2 ARS © AGRID

Whare ARS = 1.0 for organic chemicals (defoult vadus)
©.8 for arvemic (USEPA, 190)
0.01 for beryllium (ATSDR. 1988)
0.02 for mercwry (ATEDR. 1999)




TABLE 11

' SUMMARY OF CANCER RISK ESTIMATES

' HIGGCINS FARM
[=0)
Adjuned Chemical- Toal
Lo a)] for SFe opecific Pathway
Chemical g kp-dey) Absorption  tmgig-dey)-) Risk Risk
Dermal contact . benzene TMME-04 YES 290E-02  2.30E-05
bis(2~chlorosthyl)ether 3. 84E-07 YES 1.J0E«00.  3.92FE-07
ehoroform 4.35E-06 YES 6.10E-03 2.65E-08
1.}=dichlorosthane 4 43E-O7 - - -—
1.2=dichloroethane 7.54E-04 YES 9.10E-2 6.86E-0S
1.1-dichlorosthane 2.TTE<06 YES 6.00E-01 3.66E~06
1.1.2.2<atrachiorosthane 1.07E-08 YES "2.00E<01 ~  2.)4E-09
wmrachioroethens 9.60E=06 YES $.10E-02 4.90E-07
1.1.2-trichloresthane 1.36E-03 YES S.70E«02 - 1.75E-08
trichlorosthene 2.71E<04 YES 1.10E-02 2.98E-06
viny] chioride 3.61E-06 YES - 1.90E«00 J.06E-06 1.78E-04
Inhalation banzane 8.65E-03 NO 2.90E-02 2.S1E<04
bis(2-chlorosthyl)ether 1.ME-08 NO 1.18E«00 1.66E-05
ehloroform - 7.16E-0S NO 8.50E-2 6.05E-06
1.1=dichlorosthans 3.12E<08 - - -
1.2=dichlorosthans 1.16E-03 NO 9.10E-02 1.06E-04
1,1=dichoroethene 3.16E-0S ~ NO 1.20E«00  3.79E-0S
1.1.2.2-tetrachiorosthane 1.07E-08 NO 2.00E-01  2.14E-06
tetrachloroethene 1.95E-03 NO . 1.80E-03 3 S1E-06
1.1,2=trichlorosthane 7.93E-03 ) NO $.70E-02 4.32E-O4
trichlorosthene 1.50E-03 NO 1.70E-02 2.70E-08
vinyl ehloride J.08E-04 NO 2.90E-01 3.13E-05  9.33E-04
[TOTAL EXPOSURE RISK FOR RESIDENT CHILDREN 2.38E-03
FUTURE LAND USE
RESIDENT ADOLESCENTS: Derma! contact with ehemicals in sadispent
bis(?-lhylhery!)pbm 4.SEE-08 YES 1.40E-02 6.33E-10
PCDD/PCDFs 1353E-11 YES 1.50E«08 2.37TE-06
arsenic 1.33E-07 YES 2.25E«00 2.99E-07 ,
beryllium 44SE-08 YES 4.30E-02 191E<0S 2.18E-0S
TOTAL ADDITIONAL EXPOSURE RISK FOR RESIDENT ADOLESCENTS 2.18E=0S

NOTE: S-RfD; for derma! sxposun petbvays ars sdjusad for shuorplion os fellows:

RID 1 ABS = AGID

Wisr ARS & 1.0 for ergaac cheenicals (dsfauk vabes)
. 0.8 for arsenic (USEPA. 1984)
0.0! for berylliues (ATSDR. 1988)
0.02 for mercary (ATSDR, 19909)




TABLE 11
SUMMARY OF CANCER RISK ESTIMATES
'HIGGINS FARM
_ : N~ )
Mmoo Ad g . ci } Touwl
CDI for . Spe specific Pathwsy
Chemical g /kg~day) Absorption  emg/kg-dey)-! Risk Risk
LAND USE ' : '
ADULT WORKERS: Ingesion of and dermal sontact with chozmicals fa sod
11..-3“ ‘- bist2~athylbexyl)phthalate 1.01E-07 NO J40EC2  1.41E-09
- PCDDs/PCDFs 6.99E-12 NO 1.50E+05  1.0SE-06
arsenic 1.64E <06 NO 1.80E«00  2.9SE-06 .
berylivm 4.39E-07 NO 4.30E«00  2.J0E-06  6.10E-06
Deramal avazact bis(2-sthylhesylphthalate 6.02E-08 YES 140502  8.43E-10
PCDDW/PCDFs 4.16E-12 YES 1508005  6.UE-07
arsenic 1.9SE-07 YES 2256400  4.39E-07
berylium $.82E-08 YES 4.0E«02  2.80E-05 2.61E-0S
|TOTAL EXCPOSURE RISK FOR ADULT WORKERS 3.22E-08

NOTE. *-RDs for dsrma! cxposure patbways ar sdjumad for sboorptios 8¢ foliéws: °
RD 3 ARS = AGJRID

Whsrs ABS & 1.0 for erganic chemicals (defonlt vahus)
0.8 for aresmic (USEPA. 1904)
©.01 for berylliun (ATSDR, 1988)
©0.02 for merewry (ATSDR. 1999)




TABLE 11
SUMMARY OF CANCER RISK ESTIMATES

HIGGINS FARM
[ =4 .
Adjusted Chemical- Tow!
€D} for 8Fe specific Pathway -
Chemica) g Ag-dey) Absorption  emgAg-dey>1 Risk Risk
URRENT LAND USE . .
: ————
ADOLESCENT TRESPASSERS: lIngestion of and dermal contact with chemicals i [
j bis(2-sthylhezyl)phthalate 295E-09 - NO 1 40E-02 4.13E-1]
. PCDDs/PCDFs - .2.03E~13 NO 1.50E«05 . 3.05E-03
arsenic . 4.73E-08 NO 1.80E<«00 8.60E-08
berylivm 1.42E-08 " NO 430E«00  6.11E-08 1.73E-O7
mal sontact dis(2-ethylhexyl)phthalats © 1.76E-08 YES 1.40E-02 2.46E-10
PCDDs/PCDFs 1.22E-12 YES 1.50E+QS 1.83E<07
arsenic . $.71E-03 YES 2.25E+00 1.20E-07
beryllium 1.70E-08 YES 4.30E«02 73106 7.62E-06

ADOLESCENT TRESPASSERS: Dermal sontact with chamicals i sadiment
bisT2=sthylhexyl)phthalate 2.28E-08

YES 140E-2  3.19E-10
PCDDs/PCDFs 7.90E-12 YES 1.S0E+0S 1.19E-<06
arsenic 6.64E-08 YES 2.25E+00 1 A9E-07
beryllive 2.22E-08 YES 4.30E«02 985E<06  1.05E-0S
JTOTAL EXPOSURE RISK FOR ADOLESCENT TRESPASSERS . 1.87E-08

NOTE. %RfD1 for derma! sxposure pbwvays are sdjumed for sbeorpticn as fellows:
RD 2 ARS » AGRID

Wiert ABS » 1.0 for organic ehemicals (dsfondt valus)
0.8 for aneaic (USEPA, 1984)
©.01 for berylliuwe (ATSDR, 1988)
©.02 for mercury (ATSDR, 1999)




TTABLE 12
ALTERNATIVE 1 COSTS

Pagelofl

OPERATION AND MAN'I'ENANCE (O&M) COSTS -

Labor @ $25/hr _ 2,000
Ground water monitoring: Analytical (32 samples @ $1,800/sample for 57,600
TCL/TAL)
| SUBTOTAL ‘ ' oo $9,600
CONTINGENCY (20%) | 11,900
‘O&M SUBTOTAL 71,500
PRESENT WORTH O&M COSTS (30 YEARS AT 5%)
‘TOTAL PRESENT woxm-x VALUE 51,099,100
(Capnal and O&M Costs) - i R



TABLE 13

SENSITIVITY ANALYSIS OF O & M COSTS FOR
o ALTERNATIVES 1.3

Present Worth O & M Costs

Treatment Time Frame Alternstive 1 | Alternative 2 | Alternative 3
Annual O & M Costs S 71500 |S 262300 |S 384000
[ s van S 309500 |s 1134600 |5 1662300
10 Years , S 552100 |$ 2023900 |S 2965200
15 Years T S® 942200 |'s 2720600 |8 3985900
20 Years S 891000 (S 3266300 |S 4.785.400
25 Years $ 1,007,700 |S 3.694000 |$ 5.412.100
30 Years S 1099100 |S 4029000 |S 5902800
Note: .

3% discount rate assumed for all present worth calculations.




Table 14
ALTERNATIVE 2 COSTS

~ LGround Water Extractioﬁ $137,000
Extraction Svstem Monitoring Wells (3) 45,000
Treatment Svstem Building 50,000
Equalization 7,000
Aeration 49,000
Chemical Precipitation, Flocculation, Clarification, and Filtration 98,000
(includes chemical feed svstems)

Intermediate/Final pH Adjustment 16,000
| lon Exchange 72,000 |
Discharge t6 Surface Water 50,000

SUBTOTAL 524,000
SITE WORK (20%) 104,800
ELECTRICAL, 1&C, AND MECHANICAL (30%) 157,200 |
SUBTOTAL 786,000
Transporation and disposal of RI and past removal wastes 87,200 |
SUBTOTAL 873,200
CONTINGENCY (20%) 174,600
SUBTOTAL 1,047,800
ENGINEERING AND ADMINISTRATION (20%) 209.600
OVERHEAD & PROFITS (15%) - 157,200
TOTAL CAPITAL COS‘I’S 1,414.600

“OPERATION AND' MAINTENANCE (O&M) COSTS

| _Labor (@ $25/hour) 52,000 |
_1ystem influent/effluent monitoring (24 samples @ $1,800/sample for 43,200
Extraction System Monitoring (12 samples @ S1 800/sample for 21,600
| TCL/TAL)
Power (@ $0.10/k W-hr) 40,000
Chemicals ' 13,000
Resin disposal and replacement 25,000
Metal hvdroxide sludge disposal 23,600
SUBTOTAL 218,400
CONTINGENCY (20%) 43,700
TOTAL ANNUAL O&M 262,100
PRESENT WORTH O&M COSTS (30 YEARS AT 5%)

' TOTAL PRESENT WORTH VALUE
(Capual and O&M Costs) -

4,029,000




{ Ground Water Extraction

$365,300

H Extraction Svstem Monitoring Wells (3) 45,000
Treatment System Building 50.000
|_Equalization 14,000
Aecration 58,000
Chemical Precipitation, Flocculation, Clarification, and Filtration 150,000
(includes chemical feed svstems)
Intermediate/Final pH Adjustment 25,000
Ion Exchange 175.000
Discharge to Surface Water 133,000
SUBTOTAL 1,015,300 ||
SITE WORK (20%) 203,100 |
ELECTRICAL 1&C, AND MECHANICAL (30%) 304,600
SUBTOTAL : 1,523,000
Transportation and disposal of RI and past removal wastes 87,200 |
SUBTOTAL 1,610,200
CONTINGENCY (20%) 322,000 §i
SUBTOTAL . 1,932,200
BNGINEERING AND ADMINISTRATION (20%) 386,400
OVERHEAD & PROFITS (15%) 289,800
Il TOTAL CAPITAL COSTS 2.608.400

"OPERATION ‘AND MAINTENANCE (O&M) COSTS

(Capital and O&M Costs) =~

Labor (@ $25/Mhour) 52,000 |
?yéffx;‘l &ﬂucm/emuem monitoring (24 samples @ $1,800/sample for 43,200
) .
_%ngr%m) System Monitoring (12 samples @ $1,800/sample for 21,600
Power (@ $0.10/k W-hr) 80,000
Chemicals 26,000
Resin disposal and replacement 50,000
Metal hvdroxide sludee disposal 47,200 |
SUBTOTAL 320,000
CONTINGENCY (20%) 64,000
TOTAL ANNUAL O&M 384,000
PRESENT WORTH O&M COSTS (30 YEARS AT 5%) 5,902,800 i
# S TOTAL PRESENT WORTH VALUE : " $8,511,200




CHEMICAL-SPECIFIC ARARs & TBCs

* FOR REMEDIATION OF GROUND WATER

Concentration of Criteria® | Proposed MCL* MCL® | MCLG' | Remedial
Compound Detected Detection wg/) Cleanup {ug/M wg/h wg/)) .| Requirement
e/l . Standards® /M
e/ (ARAR) (ARAR) | (ARAR/
(ARAR) (TBC) TBCO)®

Volatile Organics

Acetone - 52 22 — 700 — — -— —
Benzene 1,200.0 12/2 — 1 s 0 1
Bromobenzene 14 4/2 — -— — -— — —_—
Carbon Disulfide 21 11 — _— —_— -— — —
Carbon Tetrachloride 33 1/2 — 2 2
Chilorobenzene 1,100.0 14/22 -— s 4
Chloroform 330 3/2 _— 6 100
2-Chlorotoluene 3s 1/2 4 —_— — —_—
4-Chlomotoluene T 29 /2 p— -~ —
cis-1,2-Dichloroethene 76.0 10/22 — 10 10
1,1-Dichlorocthane | 30 8/22 —-— ) —
1,2-Dichloroethane 3200 8/2 —_— 2 2
1,1-Dichloroethene 10.0 722 —_— 2 2
1,2-Dichioropropane 056 1/2 — 1 ]
1,1-Dichloropropene 43 2 — — —
Ethyibenzene 1.0 2/2 — 700 700
Trans-1,2-Dichloroethene 130 6/22 —_— 100 10
1,1,22-Tetrachloroethane 75 /22 — 2 ——
Tetrachlorocthene 2700 18/22 — 1 1
Toluene 19 2/2 —_— 1,000 1,000
1,1,1,2-Tetracloroethane 14 1/22 — 10 —_
1.1,1-Trichloroethane 42 42 — 30 26
1,1,2-Trichloroethane 1,100.0 8/22 — 3 3
Trichloroethene 2200 16/22 _ 1 1
Trichlorofluoromethane 38 1/22 —_ ——— —_— —_— — —
Viny! Chloride ' 86.0 3/ — 2 0 2
Xylenes (total) 138 9/22 — 40 10,000 “




Table 16
CHEMICAL-SPECIFIC ARARs & TBCs
FOR REMEDIATION OF GROUND WATER

Maximum Frequency | NJ GWQ NJ New Jersey | Federal | Federal Selected
Concentration of Criteria® Proposed MCL* McCL¢ McCLG!? Remedial
Compound ‘Detected | Detection | g/ Cleanup ™) we/M | e/ | Requirement
wg/V) Standards® g/l
va/b (ARAR) | (ARAR) | (ARAR/ '
(ARAR) (TBC) . TBC)*
Semivolatile Organics
Bis(2-chloroethyl)ether 20 2/22 — i
Bis(2-cthylhexyl)phthalate 100 12 —_ 6
2-Chloropheno! 6.0 2/2 -— -_—
1.2-Dichlorobenzene 48.0 3/2 —_— 600
13-Dichlorobenzene 5.0 5/2 —_— 600
14-Dichlorobenzene 20 1/2 — 7
Di-n-butylphthalate 09 /2 -— —_—
Dicthyl phthalate 1.0 /2 —_ 5,000 - — — —
Hexachlorobutadiene 53 1/2 — 1 —_ —_ — —
Isopropylbenzene 4.6 6/22 — — _— —_— —_ —
Naphthalene 0.38 2/2 —_— k] —_ -— — —
N-Butylbenzene 5.0 /2 _— - —_— —_— —_ —_—
N-Propylbenzene 45 /2 — — —_— —_ —_ _—
P-Isopropyltolucne 5.0 /2 —— —_— — -_— -_— —_
Phenol 9.0 32 - 3,500 4,000 -_— — —_— —
Sec-Butylbenzene 49 2/2 — —_— — —_— —_— —_
Tert-Butylbenzene 4.9 4/22 —_— -— — — —_ —
1,23-Trichlorobenzene 14 2/2 _— -— —_ -— 8
1,2,4-Trichlorobenzene 1.7 5/2 —_ .9 9 9 8
'1,2,4-Trimethylbenzene 32 42 —_ — — — —_ —_
1,35-Trimethylbenzene 39 3/ —_ -— — -— — —
Inorganic Compounds
Aluminum 304,000.0 27/42 — — - —_— —
Antimony 285 4/44 _— 20 _— [ 6
Barium 1,890.0 38/42 1,000 2,000 —_ 2,000 2,000
Beryllium - 25.7 7/44 — 20 —— 4 4
Cadmium 41 3/44 10 4 — [; s
Chromium 403.0 20/44 50 100 — 100 100
Cobalt 826.0 25/42 — — — — —_
Copper 8,750.0 29/39 1,0007 —_ — 1,300 1300
Iron 433,000.0 41/44 300 —_ — — —_— —_




I-‘OR REMEDIATION OF GROUND WATER .

Table 16
CHEMICAL-SPECIFIC ARARs & TBCs-

TR

Concentration -of Criteria® Proposed MCL® MCL? MCLG* Remedial
. Compound Detected Detection wg/M Cleanup &g/ wg/H ug/V) Requirement
ug/h Standards (ug/M
we/M
(ARAR) (ARAR) | (ARAR/
(ARAR) (TBC) TBO)*
Lead 814 20/31 s0 10 —_ 0 15
Magnesium 27,200.0 44/44 -~ [ — — — -— "
Manganese 24,800.0 /2 ~ sof - —_ — -
Nickel 2240 18/43 —_ 100 —_ 100 100
" Vanadium 1,490.0 14/44 — -— — —_ -— —_—
Zinc . 811.0 32/32 5,000f 5,000 —_ — —_ —
Notes:

*New Jersey Ground Water Qunllty Standards for Class GW2, NJAC 7:9-6, adopted effective March 4, 1981; readopted June 3 1988.
YNew Jersey Proposed Cleanup Standards, NJAC 7:26D4 for Class IIA Ground Water.
®New Jersey Drinking Water Regulations NJAC 7:10.

— Value not available.

Source of selected remedial requirement

SEnvironmental Protection Agency Primary Drinking Water Regulations 40 CFR 141. Maximum Conummt Levels (MCL) and Maximum

Contaminant Level Goals (MCLG), April 1992 and May 1992 (Phave V Rule).
*MCLGs that are set above zero are ARARs. Zero values are TBCs. (Federal Register, Vol. 55, No. 46, Mlmh 8, 1990).
!New Jersey Ground Water Quality Secondary Snndmls, NJAC 7:96.

-




Table 17
CHEMICAL-SPECIFIC ARARs & TBCs
FOR DISCHARGE TO SURFACE WATER
Maximum Maximum N NJPDES® FAWQC® | Method Anti-
Concentration | Concentration swQ* g/ ugN) Detection | Degradation
Detected in Detected in (T)) o (ARAR) Limit® Goal*
Compound Ground Water Surface Water (TBC) g/ (ug/1
g/ e/ (MDL)
Aquatic! | Potables
(ARAR) | (ARAR)

Volatile Organics
Acetone 52 -— — — -_— — 10 ND (1.0)
Benzene 1,2000 - — 5,300 _ 12 1.0 ND (1.0)
Bromobenzene 14 — -— — -— — 1.0 ND (1.0)
Carbon Disulfide 21 50 -— —_ -— —_— 1.0 50
Carbon Tetrachloride a3 14 _— 35,200 — 025 10 14
Chiorobenzene 1,100.0 — —_— 250 488 680.0 10 ND (1.0)
Chloroform 330 —_ —_ 28,900 -— 57 1.0 ND (1.0)
2-Chlorotoluene s -_— — — — — 10 ND (1.0)
4-Chlorotoluene 25 — —_— - —_ —_— 1.0 ) ND (1.0)
Cis-1,2-Dichloroethene 76.0 -_— - 11,600 — — 1.0 ND (1.0)
1,1-Dichloroethane 3.0 —_ —-— _— —_ — 10 ND (1.0)
1,2-Dichloroethane 3200 — -— 20,000 —_— 038 1.0 ND (1.0)
1,1-Dichloroethene 10.0 — — 11,600 -_— 0.057 1.0 ND (1.0)
12-Dichloropropane 056 - -— 5,700 - 052 10 ND (1.0)
1,1-Dichloropropene 43 — — 244 87 -— 1.0 ND (1.0)
Ethylbenzene 10 —_ —_ 32,000 1,400 3,100.0 10 ND (1.0)
Trans-1,2-Dichloroethene 13.0 - -_— 11,600 —_ 700.0 1.0 - ND (1.0)
1,1,2,2-Tetrachloroethane 75 _ — 2,400 — 0.17 1.0 ND (1.0)
Tetrachloroethene 270.0 —_— —_— 840 —_— 08 1.0 ND (1.0)
Toluene 19 13 —_ 17,500 14,300 6,800.0 1.0 13
1,1,12-Tetrachloroethane 14 —_— —_— 9,320 —— _ 1.0 ND (1.0)
1,1,1-Trichloroethane 42 — _— 18,000 18,400 3,100.0 1.0 ND (1.0)
1,1.2-Trichloroethane 1,100.0 —_— —_— 9,400 —_— 0.6 1.0 ND (1.0)
Trichloroethene 2200 -— —_— 45,000 —_ 27 10 ND (1.0)
Trichlorofluoromethane 38 _— —_— 11,000 —_— -— 1.0 ND (1.0)
Vinyl chloride 86.0 —_ — —_ —_ 20 10 ND (1.0)
Xylenes (total) 138 -_— — —_ — —_ 10 ND (1.0)
Semivolatile Organics .
Bis(2-chloroethyl)ether 20 — — — — oon 50 ND (5.0)
‘Bis(2-ethylhexyl)phthalate 100 —_ —_ 3 —_ 18 50 ND (5.0)
2-Chloropheno 60 - - 4380 — - 50 ND (5.0)




Table 17
CHEMICAL-SPECIFIC ARARs & TBCs
FOR DISCHARGE TO SURFACE WATER
Maximum Maximum N NJPDES® FAWQC: | Method Anti-
Concentration - Concentration swQ* g/t (ug/D Detection Degradation
Detected in Detected in gV (ARAR) Limit? Goal®
Compound Ground Water Surface Water (TBC) (rg/M) (ug/)
(ug/M) kgD (MDL)
Aquatic! | Potables
(ARAR) | (ARAR)
1,2-Dichlorobenzene 480 —_— — 763 400 2,700.0 10.0 ND (10.0)
1,3-Dichlorobenzenc 50 - — 763 400 4000 100 ND (10.0)
14-Dichlorobenzene 200 —_ - 763 400 400.0 100 ND (10.0)
Di-n-butyiphthalate 09 —_ —_ 3 34,000 —_ 5.0 ND (5.0)
Di-n-octylphthalate ND 1.0 - 3 — — 50 ND (5.0)
Dicthyl phthalate 1.0 420 - 3 - 350,000 23,000.0 50 420
Hexachlorobutadiene 53 —_ — 93 —_ 0.4 10 ND (1.0)
Isopropylbenzene 4.6 — — — — — 10 ND10) |
Naphthalene 038 — — 620 — — 10 ND (1.0)
I N-Butylbenzene 5.0 — — -— — — 1.0 ND (1.0)
“ N-Propylbenzene 45 — _— — — —_ 10 ND (1.0)
I P-Isopropyitoluene 5.0 — — — — — 1.0 ND (1.0)
Phenol 9.0 —_ —_ 2,560 3,500 D 50 ND (5.0)
Sec-Butylbenzene 49 — -_— — — —_— 10 ND (1.0)
Tent-Butylbenzene 49 —_— — -_— — — 1.0 ND (1.0)
.1,23-Trichlorobenzene 14 -— — 250 -_— -— 10 ND (1.0)
1,24-Trichlorobenzene 1.7 -— —_— 250 - ——— — . 100 ND (10.0)
1,24-Timethylbenzene 32 _ -— — — —— 1.0 ND (1.0)
1,3,5-Trimethylbenzene 39 _ - —_ —_— —— 1.0 ND (1.0)
Inorganic Compounds ‘
Aluminum 304,000.0 23100 —_ —_ —_ 87.0% 100.0 23100
Antimony 285 -— — 1,600 146 140 50 ND (5.0)
Barium 1,890.0 215 1,000 —_— -— —_— 200 275
Beryllium 2.7 — — 53 — 0.0077 10 ND (1.0)
Cadmium 41 — 10 0.012 10 028 10 ND (1.0)
Chromium 403.0 — 50 029 50 110 100 ND (10.0)
Cobalt 826.0 52 —_ — e — 100 ND (10.0)
Copper 8,750.0 64 —_ 56 —_ 23 100 ND (10.0)
Iron 433,000.0 4,950 — — — 300.0% 100.0 4,950
Lead 814 120 50 s 50 0.280 03 12.0
Magnesium 27,2000 3,780 —_ — — — 50000 | ND (5,000.0)
Manganese 24,800.0 325 — — —_ 50.0° 10.0 328
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Table 17
CHEMICAL-SPECIFIC ARARs & TBCs
FOR DISCHARGE TO SURFACE WATER
Maximum Maximum N NJPDES® FAWQC® | Method Anti-
Concentration Concentration swQ* (ug/M) ug/M) Detection | Degradation
Detected in Detected in g/ (ARAR) Limit? Goal*
Compound Ground Water Surface Water | (TBC) g/ (1))
wg/) g/ (MDL)
Aquatic | Potable$
(ARAR) | (ARAR)
Nicke! 224.0 —_ —_— $6 134 3149 - 200 ND (20.0)
Vanadium 14900 144 - - - — 100 144
Zinc 811.0 292 -— 47 — -— 2.0 292
I%
Note: A
The following conventional parameter limits must also be considered:
Maximym Detected Maximum Detected ‘
Parameter In Ground Water In Surface Water Limit Rationale
BOD - 2.1 ppm 25 ppm NJAC 7:9-5.1.
CoD - 15 ppm 31 ppm Assume BOD:COD ratio is 0.8.
TDS — 74 ppm 95 ppm 133% of natura! background concentration. NJAC 7:94.
pH " 84 69 6585 NJAC 7:94.
TSS 25,900 ppm - 40 ppm NIAC 7:94.
M effluent -— - L. =100 No observed effects using 100% effluent. NJAC 7:94.
toxicity . .

Treatability testing will determine the ability of a treatment system to meet these limits.

*New Jerscy Surface Water Quality Standards NJAC 7:9-4 for FW2-NT Waters. _
®New Jersey Pollutant Discharge Elimination System Regulations NJAC 7:14A, Appendix F, Values for Determination of NJPDES Permit Toxic
Effluent Limitations.

“Federal Ambient Water Quality Criteria. Quality Criteria for Water. May 1, 1987. EPA 440/5-86-001.

From “Toxics Rule*.

9MDLs are best available Contract Laboratory Program analytical method detection Limit. {From Superfund Analytical Methods for Low
Concentration Water for Organics Analysis (6/91) and Superfund Analytical Methods for Low Concentration Water for Inorganics Analysis (10/91)).
*Anti-degradation goal is based on the maximum concentration detected in surface water. If contaminant was not detected in surface water or if
detected below the method detection limit, the MDL is the anti-degradation goal.

'Maximum Values for Protection of Aquatic Life. '

fMaximum Values for Protection of Potable Water Supplies.

®Federal Ambient Water Quality Criteria; non-priority pollutants.

'pH dependent criterion. Value given based on a pH of 6.5 to 9.0.

'Hardness dependent criterion. Value given based on an assumed total hardness of 15 mg/L.

- Value not svailable.
ND = Not Detected




N APPENDIX [V
STATE LETTER OF CONCURRENCE

. The State'did not concur.

Therefore, there is no letter of concurrence.



