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The 3.5-acre Benfield Industries site is a former bulk chemical mixing and repackaging
plant in Hazelwood, Haywood County, North Carolina. Land use in the area is mixed,
with surrounding light industrial, commercial, and residential areas. The estimated
3,258 area residents use ground water as their sole source of drinking water, and
approximately 2,056 people in Hazelwood are connected to the local public water supply
system. From 1904 until Benfield Industries purchased the property in 1976, site
ownership changed several times and was used for furniture manufacture and sewing
operations. Products handled and stored at the facility by Benfield Industries
included paint thinners; solvents; sealants; cleaners; de-icing solutions; and wood
preservers, including creosote. During site operations, complaints from citizens
concerning the improper disposal of hazardous waste prompted initial site
investigations by the state. On April 21, 1982, a series of explosions at the Benfield
site started a fire that destroyed most of the onsite facilities and resulted in
permanent closure of the Benfield Industries plant. None of the onsite tanks or gas
cylinders ruptured during the fire; however, dense toxic fumes emanating from the site
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resulted in the temporary evacuation of nearly 2,000 area residents. Investigations
conducted by EPA, state, local agencies, and academic institutions revealed a wide range
of organic and inorganic contaminants, including elevated levels of lead and chromium.
Following the fire, the state ordered the site owner to remove all fire debris,
chemicals, and creosote storage tanks from the site. This ROD addresses the remediation
of contaminated soil and ground water. The primary contaminants of concern affecting the
soil and ground water are VOCs, including benzene; other organics including PAHs; and
metals, including arsenic and lead.

The selected remedial action for the site includes excavating, separating, sizing, and
treating the contaminated soil using onsite soil washing; transferring the smaller soil
particles to an ex~-situ slurry biological treatment system; replacing coarse soil
fraction and the treated soil fines in the onsite excavations, and grading and
revegetating the area; treating and/or disposing of any remaining hazardous waste
residual offsite; extracting and pretreating ground water onsite using aeration to remove
iron and manganese, followed by treatment using ion exchange to remove heavy metals;
ex-situ biotreatment using a submerged fixed-film bioreactor; and a polishing step using
granular activated carbon; reintroducing the nutrient-enriched water into the onsite
aquifer to facilitate in-situ biodegradation, or if necessary offsite discharge to a
POTW. The estimated present worth cost for this remedial action is $3,079,900, which-
includes a present worth 0&M cost of $424,360 for 5 years.

PERFORMANCE STANDARDS OR GOALS: Chemical-specific ground water clean-up goals are based
on SDWA MCLs and state standards, including benzene 5 ug/1l; antimony 6 ug/l; barium
1,000 ug/l; beryllium 4 ug/l; and lead 15 ug/l. Chemical-specific soil clean-up goals
are based on SDWA MCLs and state standards, including benzo-(a)-anthracene 0.8 mg/kg;
chrysene 1.6 mg/kg; naphthalene 10 mg/kg; and benzo-(a)-pyrene 0.3 mg/kg (health-based).



RECORD OF DECISION

REMEDIAL ALTERNATIVE SELECTION

U.s.

BENFIELD INDUSTRIEBS SITE

HAZELWOOD, HAYWOOD COUNTY
NORTH CAROLINA

PREPARED BY:

ENVIRONMENTAL PROTECTION AGENCY
REGION 1V
ATLANTA, GEORGIA



DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Benfield Industries
Hazelwood, Haywood County, North Carolina

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for the Benfield
Industries Superfund site in Hazelwood, North Carolina chosen in accordance
with the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980, as amended by the Superfund Amendments and Reauthorization Act
of 1986 and, the extent practicable, the National Contingency Plan. This
decision is based on the administrative record file for this Site.

The State of North Carolina conditionally concurs with the selected remedy.

ASSESS O S

Actual or threatened releases of hazardous substances from this Site, if not
addressed by implementing the response action selected in this Record of
Decision, may present an imminent and substantial endangerment to public
health, welfare, or the environment. Presently, no unacceptable current
risks were identified associated with the Benfield site, the principle threat
pertains to the future and potential use of the groundwater beneath and
downgradient of the Site and the continuing adverse impact contaminated soils
will have on the guality of the groundwater.

S ON OF D Y

The selected remedy addresses the future unacceptable risks posed by the Site
to human health and the environment.

Alternative S8S3 will permanently remove and destroy contamination in the soil
through on-site treatment. This alternative involves soil washing and
microbjial biodegradation of the slurry generated by the soil washing

process. Below are the activities associated with this alternative:

. Excavate and wash approximately 4,600 cubic yards of contaminated
soils.

. Replace the cleaned coarse soil material, following confirmation
sampling, in the excavated areas and biotreat the slurry which contains
the soil fines and the associated contaminants.



. Following biotreatment and confirmation sampling, the cleaned soil
fines will be backfilled into the excavated areas. .

Alternative GW6 will permanently remove and destroy the contaminants in the
' groundwater through groundwater extaction and on-site above-ground
biotreatment and in-situ biodegradation. The following activities are
involved in this alternative:

. Contaminated groundwater will be extracted from within and at the
periphery of the plume via extraction wells and piped to an onsite,
above-~ground treatment process.

. Treatment process includes pretreatment (aeration), heavy metals
removal (ion exchange), biotreatment using submerged fixed film
bioreactors, and polishing through granular activated carbon filters.

. In a holding tank, hydrogen peroxide and nutrients will be added to
treated groundwater which will then be reintroduced into the aquifer
through infiltration galleries to promote in-situ biodegradation of the
contaminants.

. It ie anticipated all extracted groundwater will be reintrodiced to
the aquifer; however, it may be necessary to discharge up to 25% of the
water to either the City of Waynesville publicly owned treatment works,
meeting specified pretreatment requirements, or Browning Creek, meeting
NPDES requirements.

. Any sludge or spent activated carbon will be dealt with in the most
cost efficient manner.

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment,
complies with Federal and State regquirements that are legally applicable or
relevant and appropriate to the remedial action, and is cost-effective. This
‘remedy utilizes permanent solutions and alternative treatment technology 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. Since this remedy may result in hazardous substances
remaining on-site above health-based levels, a review will be conducted
within five years after commencement of remedial action to ensure that the

remedy continues to provide adequate protection of human health and the
enviranment.

Cditaise 1) TB0r . 7-3]92

Greer C. Tidwell : Date
Regional Administrator
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‘RECORD OF DECISION
SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
FOR THE EENFIELD INDUSTRIES SURFERFUND SITE
BAZELWOOD, HAYWOOD COUNTY, NORTH CAROLINA

1.0 NTRODUCTION

The Benfield Industries Superfund site (Benfield site or Site) was proposed
for the National Priority List (NPL) in June 1988 and was finalized on the
list in October 1989 with a Hazardous Ranking System (HRS) score of 31.67.

As of March 1992, the Site is ranked/grouped 912 out of 1218 NPL sites acrosas
the country.

The Remedial Investigation (RI) and Feasibility Study (FS) at the Benfield
site are complete. The RI, finalized on April 3, 1992, characterized the
nature and probable extent of uncontrolled hazardous waste at the Site. The
Risk Assessment Report, completed in May 1992, defined the risk posed by the
hazardous waste described in the RI. The Proposed Plan Fact Sheet, based on
the March 20, 1992 draft FS report, provided the public a summary of the
detailed analysis of the seven (7) soil remediation alternatives and the six
(6) groundwater remediation alternatives.

This Record of Decision (ROD) has been prepared to summarize the remedial
selection process and to present the selected remedial alternative.

2.0 ST ON DES ION

The Benfield site is located in BHazelwood, Haywood County, North Carolina, as
shown in Pigure 1 and occupies approximately 34 acres of the 6 acre parcel

at 112 to 124 Richland Street (Pigure 2). The approximate latitude is
35°22°23" and longitude 83°00°15".

The Site is surrounded by light industrial, commercial, and residential
areas. The Site is bordered to the north by an antigue shop, by Richland
Street to the east, a residence to the south, and the Southern Railway and
Browning Branch to the west. Richland Street represents a divide between a
predominantly residential area to the east and industrial/commercial area to
the west, including the Benfield property (Figure 2). Other nearby
features in the town of Hazelwood include the Hazelwood Elementary School,
two blocks east and the Haywood County Prison approximately 1,000 feet
southeast of the Site.

The Benfield site was an active facility until April 1982 at which time a
fire destroyed the majority of the structures and the entire operations.
Prior to April 1982, Benfield Industries, Inc. mixed and packaged bulk
materials for resale. The facilities included two (2) storage buildings, a
brick work building with a concrete storage area, a packaging building, and
ten (10) above ground storage tanks, varying in capacity from 1,000 to
10,000 gallons. Pigure 3 shows locations of these structures prior to the
April 1982 fire.
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Following the April 1982 fire, the North Carolina Department of Human
Resources (NCDHR) ordered the owner of the facility to remove all debris from
the Site. In addition to removing all usable chemicals, fire debris,
recyclable materials, and storage tanks, the Site was to be covered with
"clean™ fill. The owner/operator complied with NCDHR order.

The terrain of the Site slopes gently toward the north-northwest at an
average gradient of 0.013 foot/foot. The surface drops abruptly,
approximately five (5) feet, at the banks of Browning Branch. A small berm
consisting of soil, f£ill, and debris was created adjacent to Browning Branch
along portions of the Site. The Site is currently covered with moderate
uncontrolled vegetative growth (weeds, grasses, etc.). Along the banks of
Browning Branch, vegetative growth is moderate to dense and includes trees,
shrubs, etc.

According to the April 28, 1986 HRS package developed by North Carolina
Department of Environment, Health & Natural Resources (NCDEHNR),
approximately 3,258 residents within a three (3) mile radius of the Site use
groundwater as their source of drinking water. However, no private potable
wells are in use either in the vicinity of the Site or immediately
downgradient of the Site. Approximately 2,056 people in the town of
Hazelwood are connected to the local public water supply system. Of this
number, approximately 425 of these people are served by the Hazelwood supply
well, with the remainder obtaining water from the Allen Creek Reservoir. The
Hazelwood supply well is approximately 11 miles west of the Site and Allen
Creek Reservoir is located about four miles south and upstream of the Site.

The Benfield site is located in the Browning Branch flood plain. Browning
Branch flows north-northwest into Richland Creek about 1,600 feet downstream
of the Site. Richland Creek flows northward into Lake Junaluska, about

four (4) miles to the northeast. Richland Creek continues from Lake
Junaluska until its confluence with the Pigeon River approximately 24 miles
downstream.

3.0 SITE HISTORY

The Site was owned and operated by Unagusta Furniture Company from about 1904
to 1961. Unagusta Furniture Company manufactured wooden bed frames.
Waynewood, Inc. also operated at the Site during the same time. Waynewood,
Inc. was a sewing operation which made mattresses for the bed frames built by
Unagusta PFurniture Company. Waynewood, Inc. went out of business sometime in
the 1950°s.

According to a 1975 deed, Waynewood, Inc., granted the Site to Guardian
Investment Company on April 29, 196l1. No information has been found
regarding the operations of the Site during Guardian’s ownership of the
property. On February 14, 1975, Guardian Investment Company was "adjudicated
a straight bankrupt by the Bankruptcy Judge for the Western District of North
Carolina®. The Bankruptcy Judge ordered that all of Guardian’s real property
be sold, and on August 4, 1975, the Site was sold to Clyde Savings and Loan
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~ Association.  Nine (9) days later, Clyde Savings and Loan Aespciatlon~aold
the property to Thomas G. Benfield. 'Benfield Industries, Inc. began
operating at the Site in 1976. Benfield Industries, Inc. was owned by Thomas
G. Benfield and operated as a bulk chemical mixing and repackaging plant from
1976 until a fire destroyed the facility in April 1982.

-

Products handled and stored at the Benfield facility included paint thinners,
solvents, sealants, cleaners, de-icing solutions, and wood preservatives
including creosote. Most of the liguid products were packaged in one-pint to
five gallon containers. Solid products were packaged in 8 to 100 pound bags
or containers. '

On April 21, 1982, a series of explosions at the Benfield site started a fire
that eventually destroyed most of the on-site facilities and resulted in the
permanent closing of the Benfield Industries plant. None of the tanks or gas
cylinders on-gite ruptured during or after the fire. Due to the dense toxic
fumes emanating from the fire, law enforcement officials evacuated nearly
2,000 nearby residents for up to 48 hours. About 200 fireman used
approximately 2.5 million gallons of water and several barrels of foam to
bring the fire under control.

Mr. Benfield was ordered by the NCDHR to remove all debris from the Site by
September 1, 1982. The first cleanup priority was to remove all remaining
chemicals from the Site. By June 11, 1982, a number of chemicals had been
removed. In addition to the removal of the usable chemicals, fire debris,
recyclable materials, and the solvent and creosote storage tanks were also
removed from the Site. Following this work, the majority of the Site was
then covered with 6 to 18 inches of "clean"™ gravely fill material.

The Site has been the focus of the following sampling investigations:

. Site Investigation, North Carolina Department of Natural Resources &
cCommunity Development, January 1981.

+ Water Quality Investigation of the Chemical Plant Fire at Hazelwood,
NC, North Caroclina Water Resource Research Institute, April 1982.

. Site Investigation, North Carolina Department of Human Resources,
Solid and Hazardous Waste Management Branch, September 1985.

. Follow-up S8ite Investigation, North Carolina Department of
Environment, Health and Natural Resources, March 1990.

The January 1981 investigation was prompted by complaints from Hazelwood
citizens of improper disposal of hazardous waste at the facility.

Observations by North Carolina Department of Ratural Resources & Community
Development (NCDNRCD) persconnel, in December 1980 confirmed complaints by
nearby citizens that 55-gallon drums were being opened with an ax and their
contents being allowed to empty onto the ground on the south end of the plant -
property.
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On Jaruary 8, 1981, a total of eight soil samples, three surface water/
sediment samples, and one leachate sample were collected and submitted for
analyses. A wide range of organic and inorganic contaminantse were
qualitatively detected. The most frequently detected contaminants were
phenanthrene and pyrene. Other polycyclic aromatic hydrocarbon (PAH)
compounds frequently detected naphthalene compounds, fluorene, )
benzanthracene, and dibenzofurans. Frequently detected organic compounds
other than PAHs included benzenes, methancl, and phenolic compounds.
Elevated levels of lead and chromium were also detected.

Several investigations were initiated in response to the fire on

April 21, 1982, that destroyed the Benfield Industries plant. These
investigations were conducted during and immediately after the fire by a
combination of Federal, State and local agencies and academic institutions.
These investigations focused on air and surface water quality in the vicinity
of the fire. The following were the conclusions drawn from these various
investigations:

. Drainage of the large quantities of water used to fight the fire
carried hazardous substances that had spilled on the property before or
during the fire into Browning Branch and Richland Creek. Reduced pH
values were observed in direct runoff and surface water samples
collected from Browning Branch. Richland Creek and other downstream
watersheds also experienced decreased pH values as a result of the
fire.

. The intensity of the fire consumed much of the potentially harmful
chemicals being stored at the Site.

. The previaling air patterns during the blaze were such that most of
the gases and smoke released to the atmosphere was transported far from
the fire Site and dispersed widely before the possibility of surface
fallout.

. The negative biological impact to downstream agquatic communities
observed could also be attributed to chronic exposures to hazardous
- substances migrating from the plant prior to the fire.

The State conducted a Site inspection on September 17, 1985. On-site soils,
sediment, and surface water samples from Browning Branch were collected. A
groundwater sample from the nearest private well, owned by Mr. Wayne Cable,
located 1,900 feet northwest of the Site, was also collected. The results of
the analyses indicated significant soil contamination by semi-volatile
organics in proximity to the brick work building and the former creosote
storage tank area. Lower concentrations of contaminants were detected on the
south end of the Site and beneath the chemical storage warshouse. Problems
were encountered in advancing the hand auger beyond a depth of 24 inches due
to the gravely nature of the soil. With the exception of trace levels of
toluene, no organic contaminants were detected in the water or sediment of
Browning Branch. No contamination was detected in the groundwater sample.
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< The results of the 1985 investigation were submitted to the Envirommental
Protection Agency .(EPA or Agency) on May 8, 1986, and served as a basis for.
determining the HRS score for the Benfield facility. The resulting HRS
sébres were 54.29, 7.44 and 0.0 for the groundwater, surface water, and air
routes, respectively, with a mean score of 31.67.
The State conducted a follow-up investigation to augment the Site’s data base

. in March 1990. As in previous investigationms, soil, sediment, and surface
water samples were collected for analysis. These samples were collected in
close proximity to the samples collected during the September 1985
investigation. This investigation confirmed the presence of PAH, phthalates,
and chlorinated hydrocarbons in subsurface soils at the Site. No
contamination was found in the surface water or sediment samples collected
from Browning Branch. As with the 1985 investigation, hand auger refusal was
frequently encountered which prevented sampling at depths greater than
15 inches below the land surface.

4.0 ENFORCEMENT ACTIVITIES

Complaints by local citizens brought the Site to the attention of NCDNRCD in
December 1980. Pursuant to 1981 and 1985 Site inspections by State
environmental officials, high concentrations of PAH contaminants were
discovered at the Site. The Site was proposed as a NPL candidate in

update #7 which was published in the Pederal Register on June 24, 1988. The
Site was finalized on the NPL on Octocber 4, 1989.

The following entities were identified as potentially responsible parties
(PRP8) in the "Responsible Party Search®™ document, dated October 24, 1989:
Mr. Thomas G. Benfield and Benfield Industries, Inc. Mr. Thomas G. Benfield
was named a PRP as he is the current owner of the property and was the owner
of Benfield Industries, Inc. The other PRP, Benfield Industries, Inc., was
the operator of the facility. Benfield Industries, Inc. is no longer an
active company.

On January 5, 1989, the Agency sent Mr. Benfield an Information Request
letter under Section 104 of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA or Superfund) and

Section 3007 of Resource Conservation and Recovery Act (RCRA). In

March 1990, EPA issued a notice letter to Mr. Thomas Benfield informing him
of EPA‘s intention to conduct CERCLA remedial activities at the Site unless
the PRPs chose to conduct such activities themselves. A telephone
conversation on April 4, 1990 between Mr. Payne, Mr. Benfield’s lawyer, and
EPA, Region IV Office of Regional Counsel, confirmed that Mr. Benfield is not
financially capable of financing the RI/PS.

5. G! G! OF CO T TIO]

Information Repositories/Administrative Records for this Site were
established at the Hazelwood Town Hall in Hazelwood and in EPA, Region IV



Regioral Information Center in Atlanta, Georgia. A Community Relations Plan
(CRP). identifying a proactive public outreach strategy was developed and
submitted to the information repositories prior to initiating RI field work.
The following describes the community relations activities conducted by the
Agency for this Site.

Three fact sheets and the Proposed Plan Fact Sheet were distributed to the
public during the Benfield RI/FS. The first Fact Sheet, released in

February 1990, provided the public with some background information and
announced an upcoming public meeting. The first of these three public
meetings was held on February 28, 1990. This meeting was held as a result of
local financial lending institutions, collectively, requesting all potential
real estate sellers/buyers within a one-mile radius of the Site to have an
environmental assessment conducted on the prospective property prior to their
approval of any loans. A one mile radius around the Site encompasses the
entire town of Hazelwood.

At the meeting, the Mayor of Hazelwood stated the town was being held
"hostage™ by the Superfund program and was not being provided the information
requested. The primary emphasis of the February 28, 1990 public meeting was
to address the lending institution’s reaction to the Site being placed on the
NPL and other concerns of the Hazelwood community. Hazelwood is a lower
socio-economic community of primarily residences, of which, a large portion
of the population is retired and living on fixed-incomes. .

The second fact sheet, disseminated in December 1990, provided the community
a description of the Site, a brief history of the Site, a summary of previous
investigations of the Site, a brief overview of the Superfund program, a list
of RI and FS objectives, a time frame for activities, a list of contacts for
more information and community relations activities, and a glossary of terms
and acronyms commonly used in the Superfund program. This fact sheet
preceded a second public meeting. This public meeting, the "Kick-Off
Meeting®, was held on January 7, 1991. The following topics were emphasized
at this meeting: the Superfund process, community relations activities, field
work as proposed in the RI/FS Work Plan, and a question and answer session.

A third Fact Sheet was distributed in January 1992. This fact sheet
summarized the findings and conclusions of the RI, restated the objectives of
the FS, and provided a revised time frame for future activities at the
Benfield site.

The Proposed Plan Fact Sheet was mailed to the public on April 9, 1992. The
basis of the information presented in the Proposed Plan was the draft PS
document dated, March 20, 1992.

The public was informed through the Proposed Plan Fact Sheet and published
ads in the Mountaineer Newspaper and Asheville Citizens Newspaper of the
April 21, 1992 Proposed Plan Public Meeting. The Proposed Plan Fact Sheet
was mailed on April 9, 1992 and the ads were printed on April 13, 1992. A
press release was also issued on April 20, 1992. The goals of the Proposed
Plan public meeting were to review the remedial alternatives developed,
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identify the Agency’s preferred alternative, present the Agency’s rationale
for the selection of this alternative, encourage the public to voice its own
opinion with respect to the remedial alternative selected by the Agency, and’
inform the public that the public comment period on the Proposed Plan would
run from April 13, 1992 to May 12, 1992.. The public was also informed a

30 day extension to the public comment period could be requested and that all
comments received during the public comment period would be incorporated into
the Administrative Record and addressed in the Responsiveness Summary section
of the ROD. . .

6.0 SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

The intent of the remedial action presented in this ROD is to eliminate
future risks at this Site. This remedial action will remove the threat posed
by contaminated groundwater at the Site and remediate residual soil
contamination. Remediation of the residual soil contamination will prevent
residual contamination from adversely impacting groundwater and decrease the
future risk associated with Site soils. This is the only ROD contemplated
for the Site and no other operable units are anticipated.

.0 8 Y O STICS

The overall nature and extent of contamination at the Site is based upon
analytical results of samples collected from surface and subsurface soils,
groundwater, sediment, and surface water and the chemical/physical
characteristics of the area. The environmental samples were analyzed for
volatile and gemi-volatile organic compounde on the target compound list
(TCL), including pesticides and polychlorinated biphenyls (PCBs), and metals
on the target analyte list (TAL) analytes including cyanide. TCL volatile
and semi-~volatile organic compounda, pesticides, and TAL metals were detected
in the environmental media sampled during the RI. Neither PCBs nor cyanide
were detected in any of the samples. Based on the history of the Site, no
RCRA listed wastes are present at the Site.

Background samples were collected for surface and subsurface soils,
groundwater, and surface water and sediment. Table 1 lists the
contaminants detected in each environmental medium at the Site. The letter
*J" placed next to some of the reported concentrations in the following
Sections means "estimated value".

Air samples were not collected as part of the RI/PS effort. However, the
quality of the immediate air was monitored during all field work as part of
the health and safety effort to protect the individuals performing the RI
field work. Based on this information, the quality of the air at and around
the Site is not currently being adversely impacted by the Site.

The estimated total volume of contaminated soil present at the Site ie

4,600 cubic yards. This volume is based on the area of the Site, as defined
in Pigure 4, and the depth down to groundwater which ranges from

«l0=-
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3% to 6 feet below the surface. The volume of groundwater impacted by the
Site .is approximately 22 million gallons and the plume is delineated in

Figure 5.

7.1 SOILS

A total of 47 soil samples were collected from the soil borings including
those borings used to install the monitoring wells. These soil samples
included five (5) surface soil samples (0 to 12 inches below the surface),

22 soils samples collected from immediately below the surface soil/fill layer
(shallow subsurface), and 20 soil samples from the water table interface
(deep subsurface). 1In addition, two soil samples were collected from the
test pits. .

Volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs),
pesticides, and metals were detected in soils. A total of eight (8)
different VOCs were detected. SVOCs were detected in each soil boring with
the exception of soils from the background boring (monitoring well-l deep or
MW-1D) and one on-site boring (B-14). Twenty-nine (29) different SVOCs were
detected of which 18 were PAH compounds. Other SVOCs included aromatics and
phthalates. A total of 14 different pesticides were detected of which
gamma-chlordane and alpha-chlordane were the most frequently detected. No
pesticides were detected in two on-site borings (B-02 and B-14) and the
background sample (MW-1D).

A variety of metals were detected in the soils during the RI. Although most
of these metals occur naturally in the regional scils, elevated
concentrations were detected in onsite soils throughout the Benfield site.
The following metals were either detected in onsite soils but not in the
background soil sample or detected onsite at concentrations at least two
times greater than the background concentration: antimony, arsenic,
beryllium, cobalt, lead, selenium, and zinc.

In general, the greatest concentrations of detected organic and inorganic
constituents were found in three (3) areas. In the soils at the west-central
portion of the Site in the vicinity of the former packaging building, brick
work building, and the chemical storage tanks south of the terminus of the
railroad spur. High concentrations of VOCs and SVOCs were found at the
north/north-central portion of the Site in the vicinity of a former
warehouse. This warehouse reportedly contained a sump. The third area of
contaminated soils includes the south-central portion of the Site where
dumping of chemicals was reported to have occurred. Organic compounds,
particularly PAHs, were detected in nearly all of the on-site borings. Site
constituents (PAHs and pesticides) were detected in low concentrations in the
soils from the offsite, downgradient boring.

In addition to the TCL SVOCs, an extensive list of unidentified and
tentatively identified miscellaneous SVOCs with significant estimated
concentrations were reported for the soil samples. 1In some cases, the
estimated total concentrations of unidentified and tentatively identified
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compounds exceeded the concentrations of the TCL compounds. Generally, more

-miscellaneous compounds were. reported at the locations in which significant B

quantities of TCL compounds were detected.

7.1.1 SURFACE SOILS

Due to the fire that destroyed the facility in 1982 and the State ordered
clean-up of the Site following the fire, the principal sources of potential
contamination were either consumed (burned during the fire) or removed after
the fire (above ground tanks and their contents and remaining chemicals). As
part of the State ordered cleanup, the majority of the Site was covered with
6 to 18 inches of clean fill material. These events help explain why limited
surface soil contamination was encountered during the RI.

Pigure 6 shows the surface soil sampling locations and what the total
concentrations (in micrograms per kilogram or ug/kg) of VOCs, SVOCs and
pesticides were at each sampling location. Table 2 lists the individual
contaminants and their concentrations detected at each sampling point.
Table 2 also lists the background levels for metals found in MW-1D. Table
3 provides the frequency of detection and the range of concentratiocns
detected for contaminants found in the surficial soils at the Benfield site.

The only VOCs detected in surficial soils were total xylenes (0.18 milligrams
per kilogram or 0.18 mg/kg) and tetrachloroethene (0.005 mg/kg). SVOCs were
detected in 4 of the 5 surface soil samples. Specific compounds and detected
concentrations include benzo (B and/or K) fluoranthene (1.1 mg/kg) in B-07,
fluoranthene (1.4 mg/kg), pyrene (0.85 mg/kg), and chrysene (0.52 mg/kg) in

. B-10, and pentachlorophenocl (3.1 mg/kg), fluoranthene (0.62 mg/kg), and

pyrene (0.5 mg/kg) in B-14.

Pesticides were detected in each of the 5 surface soil samples. The
predominant pesticide found in these soils was gamma chlordane with the
highest concentration found in B-10 (0.055 mg/kg), B-07 (0.019 mg/kg), and
B-06 (0.017 mg/kg). Alpha chlordane was detected in B-07 (0.020 mg/kg).

«1 ) 8 CE_SOILS

Figure 7 shows the shallow subsurface soil sampling locations and the total
concentratione (in mg/kg) of VOCs, SVOCs and pesticides found at each
sampling location. Shallow subsurface soil samples were collected at a depth
of 2-31 feet below the surface or just deneath the fill material. The intent
of collecting these samples was to gain an understanding of the distribution
of surface contamination prior to the Site being covered with clean fill
material. Table 4 lists the individual contaminants and their
concentrations detected at each sampling point. This table also contains the
background levels for metals found in MW-1D. Table 5 provides the

frequency of detection and the range of concentrations detected for
contaminants found in the shallow subsurface soils at the Benfield site.
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TABLE 2 DETECTED éONTAHINANTS IN SURFACE SOIL SAMPLES

Frequency )
Station Location of BO06-5-0|BO07-S-0|B0O08-S-0|B010-S-0|B014-5-0
Detection| (mg/kg)| (mg/kg)| (mg/kg)| (mg/kg)| (mg/kg)
VOLATILE ORGANICS
Tetrachloroethene s/47 0.005J
(Tetrachloroethylene) .
Total Xylenes 7/47 0.18
SEMI-VOLATILE ORGANICS .
Naphthalene 25/417 0.0873 | 0.135
2-Methylnaphthalene 23/47 0.11J 0.12J
Dibenzofuran 17/47 0.123 0.16J
Phenanthrene 27/47 0.097J
Hexachlorobenzene 3/47 0.16J
Pentachlorophenol 8/47 3.19
Phenanthrene 27/47 0.46J
Anthracene 21/47 0.12J3 0.063J
Fluoranthene 28/47 0.54J 1.4 0.62J3
Pyrene : 27/47 0.85 0.5J
Benzo (A)Anthracene 23/47 0.34J 0.36J 0.213
Pentachlorophenol 8/47 0.28J
Chrysene : 28/47 0.47J 0.14J 0.52 0.19J3
Benzo(B and/or K) 25/47 1.13 0.20J 0.46J3
Fluoranthene
Benzo-A-Pyrene 24/47 0.31J 0.11J 0.393 0.13J
PESTICIDES
Dieldrin 3/47 0.0034J
4,4'-DDD(P,P’'~-DDD) 2/47 0.0039J
4,4°-DDT(P,P’-DDT) 9/47 0.0039J
Gamnfa-Chlordane 20/47 0.017 0.019 0.00143| 0.055 0.0082
Alpha-Chlordane ' 10/47 0.02
INORGANICS . Background
Antimony §/44
Arsenic 6/44
Beryllium . 1/44 .
Cobalt 43/44 10.0 20.0 23.0 28.0 15.0 8.2
Lead 44/44 20.0J 18.0J 14.0J5 16.0 36.0J 1.73
Selenium 9/44
Zinc 44/44 73.00 88.0J . 140.07 120.0 150.0J 53.0
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TABLE

SURFACE SOIL
ANALYTICAL DATA SUMMARY
Frequency Range
of of Mean
Detection Detection Yalue
In organics ) m
Aluminum 55 27,000~ 54,000 '—:s'%'og_—
Barum 55 110-310 240
Calcium 4/5 440~23 000 7235
Chromium 55 43-96 59
Cobalt . 55 10-28 19
Copper 45 28-70 41
Iron S5 36,000~41,000 40,400
Lead S5 14-38 21
Magnesium 5/5 3,000-10,000 8980
Manganese 55 380-830 848
Nickel 55 17~31 F<]
Potassium 55 2.200-~12,000 6,540
Sodium 45 39-270 114
Vanadium 55 54130 84
Zinc 55 73~-150 114
Purgeable Organiocs _ugfeg ug/kg
Tetrachioroethens (Tetrachiorosthylene) 15 S $
Total Xylenes 15 180 180
Extractable Organics u ug/kg |
Naghth alens 25 87-130 109
2-Methylinaphthalene 25 110-120 118
Dibenzofuran 25 120-~160 140
Flourene 15 140 140
Hexachiorobenzens 15 160 160
Pentachiorophenol 25 280-3,100 1,600
Phenarthrens 15 480 480
Anthracene 35 83-120 ]
Fluorarthene 3B 540-1,400 853
rene 25 500850 878
Benzo(A)Anthracene 35 210-~380 03
Chrysene 4/5 140520 330
Benzo(8 and/or ) Fluorenthene 38 200-1,100 S8s
Benzo~A-Pyrene 45 110-380 238
[Pesticides ug/'g ug/hg
Dielddn 15 3.4 34
4.4'-DDD ‘EIP -m 15 3.9 3.9
4,4'-DOT (P.P-DOT) 18 3.9 3.9
Gamma—Chiordans 8 1.4-55 2.1
Alpha —Chiordans 25 2-20 11
NOTES: -

1. Mean vaius is svereged for actual hita.

2. The Range of Detection inciudse all conentrations reported or each paremeter.

The lower vaiue may be -mmwmumnmu

mg/Xg — miligrams per Kllogram (parts psr milion)
ug/Kg — micrograms par illogram (pars per billon)
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TABIR 4 DETECTED CONTAMIKANTS IN SHALLOW ‘SUBSURFACE SOIL SAMPLES
COLLRCTED DURING THE INSTALLATION OF TEE MONITORING WELLS

Frequency
Station Location of MN28-8-1{ MW3IS-8-1 |MW4S-S-1|MW5SS-8-1|MW6S-8-1
Detaction| (mg/kg)| (mg/kg) | (mg/kg)| (mg/xg)| (mg/kg) )
VOLATILE ORGANICS
1,2-Dichlocroethans 1/47 0.0063
Methyl Ethyl Kstone 1/47 0.013
Banzene 1/47 0.003J
Methy Iscbutyl Kstome 1/47 0.022
Tetrachlarcethene 5/47 0.0027
Toluane 7/47 0.413
Ethylbenzene 8/47 0.11
Total Xylenes 7/47 7.0
SEMI -VOLATILE ORGANICS
(3-and/or 4-)Msthyphenol 4/47 1.00
Naphthalene 25/47 0.0473 35.0 0.157
2-Methylnaphthalene 23/47 0.0827 35.0 0.227
Acenaphthylene 7/47 2.3
Acenaphthens 11747 52.0
Dibenzofuran 17/47 38.0
Fluorens 17747 55.0
Phenanthrens 27/47 110.0 0.097J
Anthracens 21/47 74.0
Carbazole 15747 34.0
Fluoranthens 28/47 75.0
Pyrena 27/47 48.0
(A)Anthr 23/47 19.0
Chrysene 20/47 0.0433 19.0
Banzo(B and/ork) 25/47 19.0 0.0827 | 0.0423
Flucranthene
Benzo-A-Pyrens 24/47 8.0
Indeno (1,2,3~CD)Pyrens 8/47 3.63
Banzo(GRI)Perylens 5/47 3.23
PESTIC
Beta-BAC . /47 0.011
4,4°-DDE(P,P’ -DDE) 10/47 0.0038 0.00283 0.0051
Endrin 3/47 0.08
4,4’ -DD2(P,P’-DDT) 9/47 0.00387
Gamma-Chlordane 20/47 | o.oo0sy 0.012 | 0.00057| 0.00097
Alpha-Chlordane 10/47 0.012
INCRGANIGH Background
Antimony /44 3.8 /D
Arsenic /44 n/p
Beryllium 1/44 /D
Cobalt 43/44 15.0 7.0 23.0 8.2
Lead 4/44 15.07 6.9 23.00 1.73
Selenimm 9/44 ®/D
Zinc /44 85.00 49.07 95.07 53.0
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TABLE 4

SAMPLES COLLECTED DURING SOTLING BORINGS

DETECTRD CONTAMINANTS IN SHALLOW SUBSURFACE SOIL

Prequency :
station Location of B01-8-1| BO2-8-1{ BO3~8-1] BO4=8-1 | BOS-8-1|B06-8-1| BO7-8-1 |BOB-8-1| BO9-8-1
Detaction| (mg/kg)| (mg/kg)| (mg/xg)| (me/xg) | (mg/xg)|(ma/xgy| (mg/xg) |(mg/xg) (mg/xg)
VOLATILE ORGANICS
Bthylbenzene 8/47 0.008J
SEMI-VOLATILE ORGARICS
(3-and/or ¢-)esthyphenol| 4/47 0.153 0.19J
1,2,4-Trichlorobsnzene /e 0.065J
Naphthalens 25/47 | 0.0433 | 2.07 0.117 0.0637 45.03
2-Methylnaphthalsne 23/47 | 0.0613 | 0.797 0.093J 17.07
‘Acanaphthylens 7747 0.0567 3s.07
Acsnaphthene 11/47 1.3
Dibanzofuran 17/47 1.27 0.0543 23.07
Plucrene * 17/47 1.3 0.091J 27.03
Pentachlorophenocl 8/47 0.73J
Phenanthrane 27/47 5.57 0.173 0.433 | 0.0563 120.03
Anthracene 21/47 1.89 0.0473 | 0.0663 0.055J 14.07
Carbazole 15/47 1.63 0.0833| 23.23
Di-K-Butylphthalate 2/47 1.8y .
Yluoranthens 268/47 4.57 0.0583 | 0.44 0.0593] 1.3 . 66.07
Pyrene 27/47 R 0.427 | 0.363 | 0.0483 | 0.81 | ¢8.03
Benzo{A)Anthracens 23/47 2.43 0.1203 0.7233 0.387 | 12.09
chrysene 28/47 2.07 0.223 | 0.123 | 0.57 0.0353| 12.07
Bis(2-Ethylhsxyl) 2/47 11.07
Phthalate
Di-N-Octylphthalats 2/47 0.423
Benzo(B and/or K) 25/47 3.8 0.397 0.357 .0,0823] 12.07
PFluoranthene
Benzo-A-Pyrene 24/47 1.73 0.073 0.337 | 0.46 0.0413| 4.07
Indeno (1,2,3-CD)Pyrens 8/47 0.873
Dibanzo(A,B)Anthracens e 0.2&3
Benzo(GHE )Perylens s/47 0.947 .
PRSTICIDRS
Heptachlor 5/47 . 0.01
Aldrin 3/47 0.00147
4,4’ ~DDR(P,P’~-DDB) 10/47 0.0017
Endrin 3/47 | 0.00087
Gamna-Chlordans 20/47 0.00043| 0.00043 0.00113| 0.0023
Alpha-Chlordane 10/47 0.0043
INORGANICS Background
Antimony 8/44 .93 6.1 1 7,
Arsanic 6/44 1.0 5.8 R/D
Beryllium 1/44 1 7))
Cobalt 43/4¢ | 9.7 16.0 6.0 13.0 6.9 18.0 14.0 12.0 8.2
Lead s“/es | 13.07 | 9.3 5.8 |18.0 5.3 |42.0 |13.09 15.03 | 50.07 1.73
Selenius 9/44 e 3. 1.7 1.0 1 7, ]
Zinc 44/44 |67.03 |89.03 [39.03 |60.0T 58.07 [86.0 |34.03 110.03 | 717.03 53.0




TARLE 4 DETECTED CONTAMINANTS IN SHALLOW SUBSURFACE SOIL
SAMPLES CCLLECTED DURING SOILING BORINGS

Frequency
Station Location of B10-8-1 Bl1-S-1| B12-8-1| Bl)-S-1 |B14-8~1|B15-8-1}B16-8-1{B17-8-1
Detaction| (mg/kg) | (mg/kg)| (mg/kg)| (mg/kg) |(mg/kg)|(mg/kg)|(mg/kg)| (wg7kg)
VOLATILE ORGANICS
Tetrachlorosthane 5/47 0.12J
Toluene /47 0.18J 0.0047 0.0027
Rthylbsnzene 8/47 0.66J 0.003J
Total Xylenes 7/47 9.67
=VO, S
1,2-Dichlorocbenzene 1/47 0.287
2,4-Dichlorophenol 1/47 0.34J
1,2,4-Trichlorobeszane /a7 0.18J3
Naphthalene 25747 120.0 0.127 0.67 0.13J
2-Methylnaphthalene 23/47 65.0 0.0873 1.0 0.187
Acenaphthylene 1/47 84.0 0.3
Acenaphthene 11/47 1.6
Dibenzofuran 17/47 61.0 1.6 0.081J
Diethyl Pthalate 1/47 0.0723
Fluorsne 17/47 74.0 1.1 0.042J
Bexachlorobenzens 3/47 0.08J 0.0553
Pentachlorophenol 8/47 18.0J 0.0743( 0.157
Phananthrene 27/47 160.0 0.1y $.13 0.553 0.0843| 0.073J
Anthracene 21/47 $3.0 1.1 0.069J
Carbazole 15/47 25.0 0.6
Di-N-Butylphthalats 2/47 0.873
Fluaranthene 28/47 100.0 7.9 7.1 0.56 0.075J} 0.45J5
Pyrene 27/¢7 70.0 5.7 5.8 0.477 0.086J| 0.3J
Bangyl Butyl Phthalate 6/47 0.1&
B (A)Anth 23/47 27.03 2.6 0.173 0.1
Chrysene /47 23.0 0.047 1.3 2.8 0.3J 0.157
Benzo(B3 and/or X) 25747 31.07 5.73 4.4 0.1
‘Fluoranthens
Benzo-A-Pyrene 24/47 14.07 2.07 1.6 0.1&J
Indeno (1,2,3-CD)Pyrene 8/47 1.6
Dibenzo(A,N)Anthracene /47 0.68
Bengo(CHI )Parylens 5/47 1.3
PESTICIDES
4,4’-DDE(P,P’-DDE) 10/47 0.016 0.0004J
Endosulfan II (Beta) 6/47 . 0.0004J
Endosulfan Sulfate 1/47 0.0011
4,4’-DDT(P,P’~DDT) 9/67 0.014 0.00Ly
Gamma -Chlordane 20/47 Q.0071 0.018 0.0023
Alpha-Chlardans 10/47 0.076 - 0.0069
INORGANICS
Antimony 5/44
Arsenic 6/44 4.4 29.0
Baryllium 1/64
Cobalt 43/44 13.0 8.7 13.0 15.0 7.6 12.0 13.0 15.0
Lead e4/44 76.0 30.00 380.07 110.07 4.3 130.07 [39.0J 13.07
Selenius 9/64 2.3
Zinc 44/44 300.07 72.07 42.00 270.03 77.03 140.07 {150.0J [110.00

u/D
n/D
n/D
8.2
1.79
R»/D
53.0
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TABLE §

SHALLOW SOIL SAMPLES
ANALYTICAL DATA SUMMARY
- | Frequency] Range
. of of Mean
Detection | Detection Value
Inorganics _ m mg/kg
Aluminum 20/20  112,000-33,000( 29,804
Antimony 4120 3.6-4.9 4.2
Arsenic 4/20 4.4-29 13
Barium 20/20 130~1,700 301
Calcium 20/20 560-31,000 3.237
Chromium 20/20 18- 58 35
Cobalt 20/20 7-23 12
Copper 12/20 18-100 S0
Iron 20/20 16,000—47,000| 30,333
Lead 20/20 4.3-380 60
Magnesium 20/20 3,900-9,000 5,762
Manganese 20/20 230—750 487
Nickel 20/20 . 9.6-27 18
Potassium 20/20 2,200-6,400 3,582
Selenium 5/20 1.7-38 2.5
Siver 1/20 2 2
Sodium 14/20 30-340 119
Vanadium 20/20 27-74 48.6
Zinc 20720 49-420 146.5
Purgeable Organics ug/kg ug/kg
1,2-Dichloroethene 1/2 8 (2]
Methyl Ethyl Keone /2 13 13
[ Benzene /2 3 3
|___Methy Isobuty! Ketone _ 2 2 2
Tetrachlooethene (Tetrachlorosthylene) 2 2-120 62
Toluene ] y2 2-410 151.5
Ethyl Benzene 422 3-660 198
| Total Xylenes 2 7,000-9,600 8,300
Extractable Organics ug/'kg ug/kg
1,2-Dichlorobenmne 1/22 280 280
(3-and/or 4=)Methyiphenol yz_ 150—1,000 447
2,4-Dichlorophenol /2 340 340
1,2.4-Trichlorobezene 2 65— 380 212
Naphthalene 11/2 43-120,000 18 473
2~Methyinaphth dene 1z 61— 65,000 9,103
Acenaphthylene y2 582300 888
Acenaghthene [ 1,300-84,000 | 34.&0
Dibenzofuran y/r-3 $4-61,000 17,848
Diethy! Pthalate 2 72 T2
Fluorene 72 42-74,000 15,576
| Hexachlorobenzene 22 $5—-%0 68
|___Pentachiorophenol 42 74-10,000 4,084
Phensnthrene - 1322 58--160,000 30,938
|__Anthracene /2 47-74,000 16,024
Cabaxole 2 _89-34,000 9222
[ Di-N—Butyiphthaiss 2r2__ | 670-1,80 | 13385
Fluoranthene 1322 59— 75,000 18,708
| Pyrene a2 49~ 70, 13,697
Benzyl Butyl Phthalate /2 140 140
Benzo{A)Anthrecene 10/22 72~ 27,000 6,384
Chrysene — 1yv22 40— 23 000 4,704
Bls(2—-Ethythexyl) Phthalate V2 11,000 11,000
OI-N-Octylphthalate /2 420 420
Benzo(B and/or K) Fluoranthene 1y22 42-31,000 8,047
‘Benzo~A- "2 41-14,000 2044
indeno (1,23-CD) Pyrene ye 870-3,600 2.0
Dibe Anthrecens: Y 240680 4080
Benzo(GHI) Peryiene 2 9403 200 1,813
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TABLE §
SHALLOW SOIL SAMPLES
ANALYTICAL DATA SUMMARY

Frequency| Range
of of Mean
Detection { Detection Value
Pesticides ug/'kg ug/kg
Beta-BHC : 12 11 1
He ptachior - /2 10 10
Aldnin f 112 1.4 1.4
4.4'-DDE (P.P —DOE) 8/2 0.4-168 ]
Endrin klr-4 0.5-80 27.2
Endosultan Il (Be 1/2 0.4 0.4
4,4'-DOT (PP -DOT) = 1-14 6.3
Gamma~-Chlordane 10/2 0.4-11 4.5
Alpha -Chiordane 42 4.3-76 25
NOTES:

1. Mean Value is avweraged for actual hits.

2. The Range of Detection inciudes all concentrations reported for each parameter.
The lower veiuc may be a concentration detected below the qu antitationtimit
Qu antitation fimits are presented in Appendix D.
mg/kg — m¥igrams per Kllogram {parts per million)
ug/Kg — micrograms per Kilogram (parts per billion)




“ +The highest concentration of VOCs detected in the shallow subsurface soils
‘occurred in boring B-10. The predominant contaminants include total xylenes.
(9.6 mg/kg), ethylbenzene (0.66 mg/kg), toluene (0.19 mg/kg), and
tetrachloroethene (0.12 mg/kg).

SVOCs are widespread in the shallow soils and, with the exception of the
background boring (MW-1D), were detected in nearly every shallow subsurface
soil sample, including the soil sample collected from the offsite
downgradient boring for monitoring well MW-6S. The highest concentrations of
SVoCs detected in the shallow subsurface soils were found in borings B-09,
B-10, and MW-3S. The total concentration of SVOCs in these borings ranged
from 438.2 mg/kg (B-09) to 910.58 mg/kg (B-10). The predominant SVOCs
detected were PAH compounds including: naphthalene, acenaphthene,
dibenzofuran, fluorene, phenanthrene, anthracene, carbazol, fluoranthene,
pyrene, benzo-A-pyrene, chrysene, and benzo (b and/or k) fluoranthene. Most
of these compounds were detected well above concentrations of 10.0 mg/kg.
Concentrations of phenanthrene exceeded 120.0 mg/kg in the shallow soils in
each of these borings.

The highest concentrations of pesticides in the shallow subsurface soils were
found in borings B-12 and MW-3S. Alpha chlordane was detected at 0.076 mg/kg
in B-12 along with 0.016 mg/kg 4,4’'-DDE. The pesticides detected in the
shallow soils from MW-3S were endosulfar II (beta) (0.080 mg/kg) and the only
occurrence of beta-BHC (0.011 mg/kg).

7.1.3 DEEP SUBSURFACE SOIL

- Figure 8 shows the deep subsurface soil sampling locations and the total
concentrations (in mg/kg) of VOCs, SVOCs and pesticides found at each
sampling location. Deep subsurface soil samples were generally collected at
a depth of 31-5 feet below the surface or at the water table interface. The
intent of collecting these samples was .to gain an understanding of the depth
of contamination to help determine the volume of soils that may need to be
remediated. Table 6 lists the individual contaminants and their
concentrations detected at each sampling point. Also included in this table
are the background levels for metals found in MW-1D. Table 7 provides the
frequency of detection and the range of concentrations detected for
contaminants found in the deep subsurface soils at the Benfield site.

The highest concentration of VOCs in the deep subsurface soils occurred in
boring MW-3§8 in which toluene, ethylbenzene, and total xylenes were detected
at concentrations of 18.0 mg/kg, 19.0 mg/kg, and 12.0 mg/kg, respectively.

With the exception of B-03, B-06, B-08, B-16, and MW-28, SVOCs were detected
in each deep subsurface soil sample. The greatest concentrations of SVOCs in
the deep subsurface soils were detected in borings B-12, MW-3S, and MW-5S
with total concentrations ranging from 0.139 mg/kg (MW-5S) to 987.0 mg/kg
(MW-38). The predominant compounds detected were the PAH compounds
identified in the shallow soils.
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TABLE 6 DETECTED CONTAMINANTS IN DEEP SUBSURFACE SOIL SAMPLES

- COLLECTED DURING THE INSTALLATION OF THE MONITORING WELLS
Frequency A
Station Location of MW2S=8~2 [MW3S-5-2 | MW5S=8-2 MW6S~-5-2
Detection| (mg/kg)| (mg/kg)| (mg/kg)| (mg/kg)

VOLATILE ORGANICS
Toluene ' 7/47 18.0
Ethylbenzene 8/47 19.0 0.041J
Total Xylenes 7/47 120.0 0.23J7

| SEMI-VOLATILE ORGANICS
Naphthalene 25/47 120.0 4.23 0.096J
2-Methylnaphthalene 23/47 110.0 5.0J 0.140J
Acenaphthylene 7/47 13.0 0.79J
Acenaphthene 11/47 80.0 |10.0
Dibenzofuran 17/47 73.0 7.8
Fluorene 17/47 70.0 |11.0
Phenanthrene 27/417 160.0 34.0 0.073
Anthracene 21/47 47.0 6.7
Carbazole 15/47 32.0 0.84J
Fluoranthene 28/47 97.0 |24.0
Pyrene 27/47 77.0 |[16.0
Benzyl Butyl Phthalate 6/47 5.57 0.61J3
Benzo(A)Anthracene 23/47 33.0 6.0
Chrysene 28/47 26.0 4.27
Benzo(B and/or K) 25/47 26.0 5.4J
- Pluoranthene

Benzo-A-Pyrene 24/47 13.0 2.4
Indeno (1,2,3-CD)Pyrene 8/47 5.1J 0.75J

PESTICIDES
4,4°'-DDE(P,P’-DDE) 10/47 0.019% 0.00263J
Endosulfan II (Beta) 6/47 0.0008J
4,4°-DDT(P,P-DDT) 9/47 0.0021J3
Methoxychlor 1/47 0.058
Endrin Aldehyde 1/47 0.029
Alpha-Chlordane 10/47

INORGANICS Background
Antimony 5/44 . N/D
Arsenic 6/44 N/D
Beryllium 1/44 N/D
Cobalt 43/44 10.0 - 9.9 13.0 8.2
Lead 44/44 |11.00 4.6 ]36.0J 1.73
Selenium 9/44 3.4 N/D
Zinc 44/44 72.03 63.0J 13.0 53.0
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TABLE 6 DETECTED CONTAMINANTS IN DEEP SUBSURFACE SOIL
SAMPLES COLLECTED DURING SOILING BORING

FPrequancy
Station Location of $02-8-2|B03-5-2|B04-5-2|B05-8-2|B06-8-2|B0B-8-2|B0O9-8-2
Detaction|(eg/kg) | (Bg/kg) | (mg/kg) | (mg/kg}| (mg/xg) | (mg/kg) | (mg/kg)
SEMI-VOLATILE ORGANICS
{3-and/or 4-)Mathylphanol 4/47 0.513
Naphthalene 25/47 0.0443 0.73
2-Methylnaphthalens 23/47 0.0837 1.9
Acenaphthene 7/47 3.7
Dibenzofuran 17/47 0.15J3 2.
fluorene 17/47 | 0.048J 0.257 2.
Pantachlorophenol 8/47 0.173
Phenanthrens 27/47 0.0847 |1.27 9.9
Anthracens 21747 | 0.123 0.233 1.67
Carbazole 15747 | 0.1 0.0647 0.28J
Fluoranthens 28/47 1.23 1.5 8.2
Pyrane 27/47 0.7%7 |1.37 4.7
Banzyl Butyl Phthalate 6/47 . 0.046J
Benzo(A)Anthracene 23/47 | 0.2&7 0.193 |0.257 1.27
Chrysens 28747 | 0.187 0.377 |0.417 1.23
Bis(2-Rthylhaxyl) 2/47 8.73
Phthalats
Di-N-Octylphthalatas 2747 0.357
Benzo(B and/or K) /47 | 0.34 0.8 1.1
Fluoranthene
Benzo-A-Pyrene 24/47 | 0.173 0.137 0.2 0.263
Indenc (1,2,3-CD)Pyrens 8/¢7 | 0.117 0.127
Bango (GEI )Paryleans s/47 0.123 |
PESTICIDES
Reptachlor 5/47 0.0005J
Dieldrin 3/47 0.00253 0.003L
4,4°-DOX(P,P’~DDK) 10/47 0.00187 0.0068
Endosulfan II (Beta) 6/47 0.0015J 0.001y
4,4°-DDD(P,P’~DDD) 2747 0.0025J
4,4°<D0T(P,P’ ~DDT) 9/47 0.00087}0.00047]|0.0048
Gamma~-Chlordane 20/47 0.0072 0.011
Alpha-Chlordane - 10/47 0.004
INORGANICS Background
Antimony s/4s | 4.3 n/p
Arsenic 6/44 4.0 'Y,
Parylliom 1744 1.4 /o
Cobalt e3/4¢ l21.0 |29.0 [15.0 l8.7 7.9 7.2 7.3 8.2
Lead /46 | 9.07 |15.09 [16.03 (7.7 [|e1.00 (6.7 [12.00 1.9
Selenica 9/44 2. |{1.4 1 13}
Zinc 44/44 [140.07 [110.07 |68.07 |80.03 |S7.07 |53.0F |77.07 53.0




TABLE 6 DETECTED CONTAMINANTS IN DEXP SUBSURPACE SOIL
SAMPLES COLLECTED DURING SOILING BORINGS '

Prequency
Station Location of B10-8-2|P11-8-2| B12-5-2/813-8-2|B14-8-2|P15-8-2}B16-8-2/B17-8-2
Detaction| (m3/kg) |(m9/kg)| (mg/kg) | (mg/xg) | (mg/kg) | (mo/kq) | (mg/xq) | (mg/xg)
VOLATILE ORGARICS
Tetrachlarosthane 5747 0.002J
(Tetrachlorosthylens)
Toluene 7747 0.003J 0.0097
Ethylbenzans 6747 | o0.016 0.0423
Total Xylenes 241 | 0.4 0.523
SEMI -VOLATILR ORGANICS
1,2, 4-Trichlorobansans a1 | o0.283
Naphthalene 25/47 5.3 0.17J 6.83 0.081J 0.57
2-Methylnaphthalene 23/47 3.2 0.0773|18.0 0.11J 0.73
Acenaphthylens 7/47 0.2y 0.0947
Acenaphthens 41 | 8.3 29.0 0.67
Dibenzofuran 1741 | a0 76.0 |o.143 0.65
Fluorens 17747 4.7 32.0 0.0977 G.64
Pantachlorophensl 8/47 0.233
Phenanthrens 2717417 [11.0 0.0957(32.0 |o.425 0. | 2.33 0.0853
Anthracens 21747 | 3.3 13.0 |o.255 0.213
Carbazole 18747 1.8 0.143 0.0893
Fluoranthens 20047 | 7.9 o.0643{65.0 |0.483 [o.1200 | 1.4 0.0443
Pyrene 27/47 5.7 0.0683(30.0 0.427 0.0987 1.2 0.0823
Benzyl Butyl Phthalats 6/47 0.0713 0.0973
Benzo(A)Anthracens 2347 | 2.1 12.00  |o.223 0.48
Chrysene 20747 | 2.00 8.503 |0.387 0.433
Benzo(B and/or K) 25/41 | 6.9 10.03  |0.443 0.69
Fluoranthene
Bensc~A-Pyrene 20/47 | 3.2 0.173 0.237
Indeno (1,2,3-CD)Pyrens | 8747 | 1.2
Dibanzo(A,H)Anthracens a7 0.49
Benzo(GHI)Perylene s/41 | 1.0
PBSTICIDES .
Esptachlar s/47 0.00083| 0. 00093 0.00027
Sudrin LY A 0.00183
Endosulfan II (Beta) 6/47 0.0045 0.00087
4,4°=DDT(P,P*-DOT) 9/47 0.014 '
Gamma-Chlordane 20747 0.0058 0.006 | 0.0039
Alpha-Chlordans 10/47 0.0049 0.013 0.0048
moRaANTCa Background
Astimony s/44 3.7 A/
Arsenic 6/44 7.7 wm
Beryllium 1/44 /D
Cobalt /s |1s.0  |10.0 | 7.0 16.0 |e.s3 [1e.0 {ae.0 J1s.0 8.2
Lead e/as . le6.03  |17.03 |110.00 [17.03 |1e.07 [1s0.03 l16.03 [11.00 1.73
Selsnium 9/44 457 w/m
Lino s/es  |320.03 |se.03 |180.03 [110.07 |91.03 [210.03 [76.07 |ez.03 $3.0
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DEEP 901 SAMPLES
ANALYTICAL DATA SUMMARY -
Frequency | Range
of of Mean
Detaction Detection Vaiue
inorganics mg/kg
’_A‘»%mm 1918 11,000-37, 19,388
Antimony /19 3.8-43 4
Arsenic 219 4-7.7 5.9
Banum 19/19 120-370 219
Berylium 119 1.4 1.4
Calcium 18/19 20—26,000 3,199
Chromium 19/19 18~-110 36.8
Cobalt 19/19 72-29 12.5
Copper 7019 15-44 2.7
fron 19/19 17,000-45,000 | 2922 |
Lead 19/19 4.1-48 21.8
Magnesium 19/19 3.1-10 8.7
Manganese 19/19 130-800 436
Nickel 19/19 11-34 18.8
Potasium 19/18 2,100-7,800 4,294
Selenkum 4/19 1.4-5.4 3.1
Siver 1/19 9.3 9.3
Sodum 10/19 72-150 103
Vanadium 18/19 28-110 52
Zn¢ 19/19 53--310 101
Purgeable Organics ug/kg ug/kg
etrachioroethens (Tetrachiorosthylene) 2/20 2 2
Toluene 3/20 3-1800 604
Ethyl Benzene 4/20 18— 19,000 4775 |
Total Xylenes 4/20 1,400-120,000 30,323
Extractable Organice ug/kg ug/kg
(3—and/or 4~)Methyiphenoi 1/20 510 510
1,2 4-1richiorobenzene 1/20 280 280
Naphthalene 10/20 44 -120,000 14,372
2-Nethyinaphthalene 10/20 170-120,000 | 15,064
Acenaphthylene 4/20 77-110,000 15,390
Acenaphthens 8/20 3,700 80,000 25,600
Dibenzofuran 8/20 160-73.000 ] 18199
uorene 9720 48 -70,000 8112
Pentachiorophenol 2/20 170 -230 H
enanthrene 13/20 -160, 28,077
Anthracens 9/20 120-47,000 9,
Carbazole 8720 100 - 32,000 5,857
Fluoranthene 12720 44 ~97.000 70.084 ]
gm 12/20 Q77000 | 130
nzyl Butyl Phthelate — &0 -5 1587
Benzo{A)Anthracens 10720 190 — 33,000 6,134
16720 mo-%gbo 4,801
1/20 8 [}
1720 — 3% ™
$/20 w-zem—qpu’?:‘
20 15&41&5
)20 750-5.100 1,458
1720 490 @0
220 120—1,000 350
420 X
220 _ 25-3.1 :
&0 1.8-19 5
1720 19 K]
4% 8813 i
g 45 45
[__44-DOT PP -00N 0.4-14 4.4
Methoxychior 1720 58 L)
Endrin Aldehyds 1/20 29 29
Gamma—Chiordens 2 T8-11 7.
Alpha—Chiordane 420 4-13 (X
NOTES:

1. Mean value is averaged for actual hits.

2 The Range of Detection inciudes all concentrations reported for each parameter.
The lower vaiue may be a concentration beiow the quantitation imit.

mg/Xg ~ miligrame per Kiogram (pasts per millon)
up/Kg ~ micrograme per iGiogram (parts per billion)
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+~ The highest concentration of pesticides in the deep subsurface soils were

found in the boring for Mw-5S, in addition to borings B-12 and MW-3S.  The .
only occurrence of methoxychlor, which was the only pesticide detected in
MW-58, was detected at 0.058 mg/kg. The only occurrence of endrin aldehyde
(0.029 mg/kg) was detected in MW3S along with 0.019 mg/kg 4,4’'~-DDE. Alpha
chlordane was detected in B-09, B-12, and B-14. Gamma chlordané was detected
in B-0S5, B-09, B-11, and B-14.

7.2 GROUNDWATER

Contaminants detected in groundwater also include VOCs, SVOCas, and metals.
Only one pesticide, endosulfan I (Alpha) at 0.3 micrograms per liter (ug/l),
was detected in the groundwater (MW-3S). Contaminants were found in the
shallow and deep monitoring wells. The greatest concentrations of organic
contaminants in the groundwater were found in the well nest in the
west-central portion of the Site (MW-3S and MW-3D), the well nest installed
immediately north (downgradient) of the former Benfield facility (MW-5S and
MW-5D), and to a lesser extent in the well nest adjacent to the eastern site
boundary (MW-4S and MW-4D). Concentrations of organic parameters are
significantly greater in the shallow wells, compared to the deep wells at
each well nest location. Well nests MW-3, MW-4, and MW-5 are situated along
the western, eastern, and northern perimeter of the former facility.

Groundwater samples were collected from the five (5) shallow monitoring wells
{(designated "S") and six (6) deep monitoring wells (designated *"D"). The
shallow wells were screened at the water table interface and the deep wells
were screened at the based on saprolite (on top bedrock). Groundwater was
typically encountered at a depth of 3} to 6 feet below surface and the depth
of the deep wells ranged from 34 to 52 feet below surface.

A total of 12 different VOCs were detected in seven (7) monitoring wells.
VOCs detected in groundwater from on-site wells in concentrations that exceed
Federal MCLs include vinyl chloride (MW-4D, MW-55, and MW-5D), benzene (MW-5S
and MW-5D), and 1,2-dichloropropane (MW-5D). A total of 27 different SVOCs
were detected in 7 of the monitoring wells of which 19 were PAH compounds.
Eighteen (18) of these PAH compounds were also found in soils. A variety of
metale were detected in the groundwater. Concentrations above background
were detected in the onsite monitoring wells. 1In general, higher
concentrations were cbserved in the shallow wells. The highest
concentrations were generally found in MW-28 and in MW-5S which are situated
at the southern portion of the Site in the vicinity of the reported dumping
area. Metals that were detected at concentrations exceeding two time the
background groundwater sample include: antimony, barium, beryllium, chromium,
cobalt, lead, vanadium, and zinc.

Although Pigure S5 attempts to define the plume, the RI did not generate
sufficient data to completely define the extent of groundwater
contamination. One organic-site constituent was detected in the deep well
(MW-6D) in the downgradient off-site well nest and insufficient data was
collected to evaluate the adverse impact, if any, the Site has had on the
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bedrock zone of the aquifer. Additional information to address this data gap
will be collected during the remedial design (RD). )

7.2.1 SHALLOW GROUNDWATER

rigure 9 shows the locations of the shallow monitoring wells and the total
concentrations of VOCs, SVOCs and pesticides detected at each well. Table 8
lists the individual contaminants and their concentrations detected at each

well. This table also lists the background levels for metals in groundwater
as determined by the groundwater sample collected from MW-1D. Table 9

provides the frequency of detection and the range of concentrations detected
for contaminantes found in the shallow monitoring wells at the Benfield site.

The highest total concentration of volatiles were found in MW-3S while the
greatest variety of volatiles were found in MW-58. VOCs detected in MW-3S
included total xylenes (1,800 ug/l), toluene (830 ug/l), ethylbenzene

(380 ug/l), and 1,2-dichloroethene (22J ug/l). These compounds were also
detected in MW-5S but generally in lower concentrations as well as vinyl
chloride (33J ug/l), 1,l-dichlorcethane (60 ug/l), 1,1,l-trichloroethane

{223 ug/l), and benzene (20J ug/l). Chlorobenzene (50 ug/l) was the only VOC
detected in MW-4S. The greatest total concentrations of miscellanecus VOCs
were found in MW-3S and MW-4sS.

SVOCs were also detected in MW-3S, MW-4S, and MW-5S. The greatest total
concentration of SVOCs was found in MW-3S. Nineteen PAH compounds were
detected in MW-3S including: naphthalene (2500J ug/l), 2-methylnaphthalene
(10003 ug/l), acenaphthene (840 ug/l), dibenzofuran (620 ug/l), fluorene
(580 ug/l), and phenanthrene (1100 ug/l). Eighteen of the 19 PAH compounds
detected in MW-3S were detected in MW-5S but generally in lower
concentrations. Only 6 PAH compounds were detected in MW-4S.

The highest level of metals were found in monitoring wells MW-25 and MW-5S.
The metals detected in MW-28 included antimony (83 ug/l), barium

(8100 ug/l), beryllium (15 ug/l), chromium (600 ug/l), lead (380 ug/l), and
~vanadium (1100 ug/l). MW-55 contained barium (2800 ug/l), beryllium

(7 ug/l), chromium (740 ug/l), lead (48 ug/l), and vanadium (940 ug/l).

22 DEEP GROUND

Figure 10 shows the locations of the deep monitoring wells and the total
concentrations ©of VOCs and SVOCs detected in each well. Table 10 lists the
individual contaminants and their concentrations detected at each well. This
table also lists the background levels for metals in groundwater as
determined by the groundwater sample collected from MW-1D. Table 11
provides the frequency of detection and the range of concentrations detected
for contaminants found in the deep monitoring wells at the Benfield site.
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TAKLE § CONTAMINANTS DETECTED IN SHALLOW SONE OF THE AQUIFER

Frequency .
station Location of MW28-Qw ! MW38-GW MW4eS-W M5 8-GO MWES -
Detaction| (ug/l) (ug/1) (ug/1) (ug/1)
VOLATILE CRGANICS
Vvinyl Chloride 1/5 33.0
Chlarosthane 1/5 2.0
1,1-Dichlorosthans 1/3 60.0
1,2-Dichlorosthene 2/5 22.0 7 29.0
Chlarofors 1/8 1.0
1,1,1-Trichlorcethans 1/5 22.0
Banzsne 2/5 1.0 2.0
Toluans 2/5 830.0 _190.0
Chlorcbensens 1/5 50.0
Ethyl Banzsne 2/8 380.0 41.0 0 440.0
Total Xylenes 2/5 1800.0 230.0 J 600.0
SEMI-VOLATILE ORGANICS
1,3-Dichlorcbanzans 1/5 3.0
1,4-Dichlarcbensane 2/8 4.0 3 6.0
1,2-Dichlorocbenzane 1/5 51.0
2-Mathylphenol 2/ 13.0 8.0
(3-and/cré-)Methylphancl| 1/% 28.0
Naphthalene 3/5 2500.0 J 34.0 2400.0
2-Methylnaphthalene /5 1000.0 4.0 J 390.0
2-~Chloronaphthalene 1/5 4.0
Acenapibthylens 2/ 100.0 J 38.0
Acsnaphthane 2/5 840.0 220.0
Didbengofuran 3/ 620.0 8.0 J| 200.0
Plucrene 3/s 580.0 $.0J 160.0
Pentachlorophenol 1/% 9.03
Phenanthrens 3/5 1100.0 4.0 J 2%0.0
Anthracene 2/3 160.0 J 26.0
Carbagole /8 380.0 J 6.0 J 210.0
Fluoranthene 2/8 440.0 J 54.0
Pyrene 2/5 320.0 J}16000.0 41.0
Benso(A)Anthracens 2/3 77.0 6000.0 14.0
Chrysane 2/8 56.0 J| 4200.0 J 12.0
Benso(B and/or K) 2/5 63.0 5400.0 J 11.0
Fluoranthene
Benso-A-Pyrens 273 31.0 2400.0 J 5.0
Indeno (1,2,3-CD)Pyrens 2/3 12.0 750.0 J 2.0
Dibanso(A,R)Anthracens 1/3 3.0J
Senso (ORI )Parylene 2/ 8.0 J 1.0
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TABLE 6 (continued)

CONTAMITONTS DETECTED IN SHALLOW ZORE OF THRE AQUIFER

o Prequancy|
Station Location of M28-0W) MIIS-GW | MWAS~-OV | MWSB-OW | MwSS-GW
Detaction{ (ug/l) (ug/l) . (ug/1) (ug/l)
PESTICIDES
Endosulfas II (Alpha) /5 0.3
IKORGANICS ackgroun
Antinmony 1/ 83.0
Barius 5/5 8100.0 1400.0 1400.0 | 2800.0 |1000.0 120.0
Beryllius 2/ 15.0 7.0
Chromium 5/% 600.0 240.0° 64.0 740.0 75.0
Cobalt s/ 240.0 96.0 98.0 220.0 51.0
Lead 8/5 380.0 |170000.0 3} 47.0 87.0 48.0
Mangansse 5/% 8200.0 J| 3400.0 J|18000.0 J|13000.0 J[2600.0 J 69.0 J
Marcury 2/5 0.88 0.52
Nickel 4/5 250.0 130.0 65.0 380.0
Vanadius 8/5 1100.0 330.0 200.0 940.0 52.0
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GROUNDWATER - SHALLOW WELLS

ANALYTICAL DATA SUMMARY
Frequency Range Meean
of of Value
Detection Detection
Inorganice _ ugh
Aluminum 5/3 22000 - 430000 187000
Antimony 15 a3 83
Barium 5/5 1000-8100 2640
Beryllium 25 7-18 1
Calclum 5/8 1200051000 29200
Chromium 5/ 64740 344
Cobalt S/5 $1-220 141
Copper 33 55-490 219
Iron 53 24000 - 8640000 253000
Lead S/% 47-380 134
Magnesium 5/5 85000 - 110000 42380
Manganese 5/5 2600~ 18000 9040
Mercury i) 0.52-0.88 0.70
Nickel 4/5 685-380 208
Potassium ;) 5600 140000 44820
Sodlum S5 3500-~23000 9380
Vanadium S5 $2-1100 524
dne 5/ 130-1300 516
Purgeabie Organics ugh ugh
Vinyl Chioride 15 3 33
Chioroethane 15 2 2
1,1-Dichiorosthane 15 60 60
1.2-Dichioroethene 25 2-29 28
Chloroform 1/5 1 1
1,1.1-Trichioroethane 175 2 2
1,2-Dichloropropane ors - -
Benzene 2/S 1-20 11
Toluene a8 190-830 510
Chiorobenzene 15 %0 %0
Ethyl Benzene F1 ] 380440 410
| Total Xylenee P 600~ 1800 1200
| Extractable Organice _ ugh ugh
Phenol o3 = =
1,3-Dichiorobenzene 18 3 3
1, 4-Dichiorobenzene 23 4-6 [
1,2~ Dichiorobenzene 15 3 St
2—Methyiphenol 2 8-13 11
(3~and/or 4—)Methyiphenal S F-] &
1,2,4-Trichiorobezene o3 - -
Naphthalene (7] 34-2500 1645
2-Methyinaphthalene ¥ 4-1000 468
2-Chioronaphthalene 15 4 4
Acenaphthyiene 23 38-100 )
-1___Acenaphthene 23 220-840 5%
Dibenzoturan ¥ 8-6820 276
Fluorene ¥ 8-580 250
Pentachiorophenol 18 (] %
Phenanthrene ¥ 4-1100 481
Anthracene 23 28-1680 ]
Carbazole R %;.] 6-380 199
Fluoranthene 28 84440 3
Pyrene 23 41-320 181
Benzo(A)Anthracens 8 1477 ]
| Chrysene _ﬁ 25 12-56 (7]
Benzo(B and/or K Fluoranthene ] 11-63 k14
Benzo—A-Pyrene _ & $-3t 18
Indeno (1,2 3-CD) Pyrene Pl 2-12 7
Dibenzo(A H)Anthracene 13 3 3
Benzo(GHNPeryiene 28 1-8 [
Pesticides _ ugh ugh
Endosulfan il (Alpha) 15 03 0.3
NOTES:

1. Mean value is averaged for actual hits.
2. The Range of Detecton inciudes alt concentrations reported for eech parameter.

The lower vaiue may be & concentration detected below the quantitation imit.

ug! — micrograme per liter (parts per bilfion)

-37-




BENFIELD
PROPERTY
BOUNDARY

NOTE: mmmmﬁmmmwtomwm'uﬂousmmm

LEGEND:
4 MWID MONITORING WELL, DEEP
4 MW3S MONITORING WELL, SHALLOW
4 BN SOIL BORING
4 B5P PIEZOMETER
TVOC » TOTAL VOLATRLE ORGANIC COMPOUNDS {GA)

TPEST = VOTAL PESTICIDES
e ND=  NOTOETECTED

TEXT = TOTAL EXTRACTABLE ORGANIC COMPOUNDS (UGA)
COMPOUNDS (UG} .

BENFIELD INDUSTRIES
HAZELWOOD, NORTH CAROLINA

TOTAL TCL COMPOUNDS AND PESTICIDES 100 50 o o 200

L
ey — gy ———

DEEP MONITORING WELLS St

10 .




TABLE 10 CONTAMINANTS DETECTED IN DEEP ZONE OF THE AQUIFER

Frequency Background
Station Location of MW2D-GW | MW3D-GW | MW4D-GW | MW5D-GW | MWED~GW MW1D-GW
Detection| (ug/l)| (ug/l)} (ug/l)| (ug/l)| (ug/l)| (ug/l)
VOLATILE ORGANICS
Vinyl Chloride 2/6 9.0J3]| 53.0
Chioroethane 1/6 12.00
1,1-Dichloroethane 1/6 48.0
1,2-Dichlorocethene 2/6 3.0J 44.0 4
Chloroform 6/6 2.00 2.03 1.03 2.03 1.0
1,1,1-Trichloroethane 1/6 5.03
1,2-Dichloropropane 1/6 6.0J
Benzene 2/6 2.00 11.0
Toluene 3/6 3.03 9.0J 6.0J
Chlorobenzene 1/6 100.0
Total Xylenes 1/6 65.0 600.0
SEMI-VOLATILE ORGANICS
Phenol 3/6 7.03 28.0
1,4-Dichlorobenzene 1/6 2.0
1,2-Dichlorobenzene 1/6 33.0
1,2,4-Trichlorobenzene 3/6 4.0 10.0 2.0
Naphthalene 2/6 130.0 39.00
2-Methylnaphthalene 2/6 110.0 7.03
Acenaphthylene 1/6 11.0
Acenaphthene 1/6 120.0
Dibenzofuran 3/6 96.0 28.0 28.0
Fluorene 3/6 79.0 6.0J 7.03
Phenanthrene 3/6 150.0 9.0J 16.0
Anthracene 2/6 13.0 1.03
Carbazole 3/6 24.0 12.0 48.03
Fluoranthene 2/6 27.0 7.0J
Pyrene 2/6 13.0 4.03
Benzo (A)Anthracene 1/6 1.03
INORGANICS
Antimony 0/6
Barium . 6/6 30.0 18.0 70.0 | 160.0 | 360.0 120.C
Beryllium 0/6 A
Chromium 4/6 . 19.0 10.0J 43.0 40.0
Cobalt 0/6
Lead 5/6 4.0 5.0 5.0 3.0 5.0
Manganese 5/6 19.0J 140.0J] 140.0J| 200.0J 69.0J
Mercury 0/6
Nickel o0/6
Vanadium 0/6
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TABLE 1 1
GROUNDWATER - DEEP WELLS

NOTES:
1. Mean vakue is sveraged for actual hits.

ug/ = micrograms per Mier (parts per billon)

~ ANALYTICAL DATA SUMMARY
Frequency Range Mean
of of Value
Detection Detection
[inorganics u ui
Aluminum e/e 670-7300 3258
Asrnony 0/¢ - =
[ Baraamn e/6 18 ~3680 120
Berylum 0/8 - -
Caicum _8/8 19000 - 89000 3833
Chromium 4/6 10-4 F1]
Cobait o/6 - =
Copper 0/6 - -
yon /8 470 -9300 3068
[ Coad /8 3-8 a
Mapnesium 5/8 420 - 25000 8264
Manganese 8/6 10~-200 114
Mercury o/8 - -
ickel_ 0/6 - =
6/8 23008600 5700
Sodium [1[] 8500~ 17000 11087
[ Vanadum 0/6 - -
/8 - -
Purgeable Organics - ugh . u
Vinyl Chioride —2/8 9-53 31
Chiorosthane /8 14 4
1 = Dichiorosthane /8 48 [T
2 = Dichiorosthene 2/6 J-44 24
Chioroform 0/8 1-2
.1,1=Trichiotosthane 176 ]
= Dv 1/8 []
|__Benzene 2/8 2-11
Touanse /6 3-8
Chiorobenzens 0 100 100
E% Benzene o/8 - -
o] Xylenes 176 (11 [
ugh ugh
38 7-28 18
0/6 = -
8 _ 2 ]
1/6 ET] 33
ore hd =
% - -
/0 2-10 ]
2/ 30-130 ]
2/8 7=110 5%
m - -
L 1 11
18 120 120
36 20-06 81
: 6-79 31
e 9-180 88
2/8 1-13 7
¥ye 12-48 20
278 7-27 17
/9 4-13
17 1
[ - -
[: g - -
I - -
0/8 - -
[
= T M——

2. The Range of Detection inciudes all concentrations reported for sach pamametsr.
The lower vaius may be 8 CONCNTTEton deCINd beiow the quanttation fmi




VOCs were detected in each of the deep monitoring wells. Chloroform was the
only VOC detected in both of off-site deep wells, MW-1D and MW-6D. However,
since chloroform was also found in the trip blanks for these samples,
chloroform is not considered to be a groundwater constituent. Toluene

(37 ug/l) was the only VOC detected in MW-2D. Toluene (9J ug/l) and total
xylenes (6J ug/l) were found in MW-3D. VOCs detected in MW-4D included
vinyl chloride (9J ug/l), chlorobenzene (100 ug/l), and chloroethane
(12.ug/l). MW-SD was contaminated with the following VOCs: vinyl chloride
(53 ug/l), 1,1-dichloroethane (48 ug/l), 1,2-dichloroethene (44 ug/l), and
benzene (11 ug/l).

SVOCs were detected in MW-3D, MW-4D, MW-5D, and MW-6D with the greatest
concentrations being found in MW-3D and MW-5D. Twelve PAH compounds and
1,2,4-trichlorobenzene (4J ug/l) were detected in MW-3D. The PAH compounds
detected in the greatest concentration include: naphthalene (130 ug/l),
2-methylnaphthalene (110 ug/l), acenaphthene (120 ug/l), and phenanthrene
(150 ug/l). 1In general, the concentrations of the PAH compounds detected in
the deep well (MW-3D) are approximately one order of magnitude lower than the
‘concentrations of PAH compounds detected in the shallow well (MW-3S). Nine
PAH compounds were detected in MW-5D. The PAH compounds detected in the
greatest concentrations include naphthalene (39J ug/l), dibenzofuran

(28J ug/l), phenanthrene (16 ug/l), and carbazole (48J ug/l). 1In addition,
phenol (28 ug/l) and 1,2-dichlorobenzene (33 ug/l) were also detected in
MW-5D. The concentrations of PAH compounds in MW-5D are much lower than
those found in MW-5S. Dibenzofuran (28 ug/l), carbazole (12 ug/l), phenol
(73 ug/l), and 1,2,4-trichlorobenzene (10 ug/l) were the SVOCs detected in.
MW-4D. The only SVOC detected in MW-6D was phenol (11 ug/l). MW-6D is
downgradient of MW-5D and phenol was also detected in MW-5D.

The only metal detected above its clean up goal in the deep monitoring wells
was magnesium; however, the concentration of magnesium observed in the
background well was also above the cleanup goal (50 ug/l).

7.3 SURFACE WATER AND SEDIMENT

“Currently, Browning Branch is not being adversely impacted by the Benfield
site. Neither residual soil contamination nor contaminated groundwater are
entering into this stream. PFigure 11 shows the locations of the surface
water and sediment sampling locations and the total concentrations of
contaminants detected at each sampling location. Table 12 lists the
individual metals and their concentrations detected in the surface water at
each sampling location. This table only contains metals as neither VOCs nor
SVOCs were detected in the surface water of Browning Branch. This table also
lists the background levels for metals in the surface water as determined by
the surface water sample collected at SW-1. Table 13 lists the individual
contaminants and their concentrations detected in the sediment collected at
each sampling location. This table also lists the background levels for
contaminants in the sediment at sampling location SD-1 which is upgradient of
the Site.
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TABLE {2
DATA SUMMARY — DETECTED PARAMETERS
SURFACE WATER SAMPLES BENFIELD INDUSTRIES

Background
Sampie No. Ff.qu.my §$9000 $9002 59004 §6008
Station Location of Sw-1 sw-2 sw-3 SW—4
Sample Date Detaction 080491 060491 ! 060491 06041
inorganics ugn ugh ugh ug)

Caicum 4/4 31000 30000 - 3100.0 - 2800.0
ron 3/4 3400 3200 .- 300.0 - . 420 U
Magnesium MERIL 11000 1100.0 U 1100.0 U 370U
Manganese 24 260 U 230 230 1,0 U
Mercury 1/4 0.20 U 020 U 0.20 U 0.58
Potassium 4/4 18000 1700.0 =i 1600.0 -~ - 1400.0
Sodium 2/4 2600.0 U 2700.0 U 2600.0 ] 8200000

U~ Analyzed for but not detectsd. The numbaer is the minimum quatitation tmit.
[3 - Concentration of dewected pasametars ase highlighted by shading
ugN ~ micrograms per Gter (parts per billion)

TABLE
DATA SUMMARY - DETECTED PARAMETERS
SEDIMENT SAMPLES BENFIELD INDUSTRIES

Sampie No. Frequency] 58001 56003 86008 69007 §8010
Station Location . of SD-1 sD-2 8D-3 sD~4 §D-8
Sample Date Detection| 060491 060491 080491 060481 060491

Inorganics mg/g mo/kg | mg/kg
Alyminum 4/5 9900.0 8700.0 UJ | 45000.0
Barium 8/5 91.0 ;
Calcium 2/5 440.0
Chromium 8/5
Cobalt §/5
Copper . 8/$
ron 5/S
Lead 5/5
Magnesium 8/8
Manganess 55
Nickel 5/8
Potassium 8/5
Sodium §/5
Vanadium 5/8
Znc 8/8

Extractabie Organics
Acenaphthylene 1/8
Phenanthrene 28

| Anthracene 1/8
Fluoranthene 25
Pyrene __ 28
Benn(A)Anthracene 15 . X
Chrysene 2% 400 J {1 430.0 UJ
Benz (B and/or K} Fluoranthene 1/5 400.0 U 4300 U
Benz -A —Pyrene 1/8 400.0 U 4300 U
indeno (1,2,3-CD) Pyrene 1/5 4000 U 430.0 U
Dibenzo(A. H)Anthracens /5 4000 VU 430.0 U
Benzo(GHN Perylene 1/8 400.0 UJ 430.0 UJ

NOTES:

U - Analyzed for but not detected. The number is the minimum quatitation Imit
J _ - Estimated value

D-Cone-nntbmol detected parameters are highlghtsd by shading.
mg/Kg - millagrams per Kiiogram (parts per miliion)

ug/Kg — micrograms per nom (parts per bllion)

-43-



~ Contaminants were found in the sediments collected at location SD-1 and
SD-5. The contamination found at SD~1, fluoranthene (0.095J mg/kg), pyrene-
(0.088 mg/kg), chrysene (0.049 mg/kg), and phenanthrene (0.044J mg/kg), are
not attributable to the Site as this sampling location is located both
topographically and hydraulically upgradient of the Site. BHowever, it is
conceivable that the elevated levels of PAHs and metals detected in sediment
(SD-5) may have originated from the Site. Sampling location $D-5 was in an

. abandoned channel west of Browning Branch. No surface water sample was
collected at this location as a two foot high berm has been constructed
between Browning Branch and this point. 1In the 1960‘s and 1970’s this
channel provided process water to the Lawrence Leather Company.

The source of the PAHs and elevated levels of metals found at sampling point
SD-5 is presently not known. This sampling point is on the opposite side of
Browning Branch and is adjacent to and underneath an active railroad line and
railroad bridge both of which use creosote treated wood. The two foot high
berm between Browning Branch and this point insures that this sediment, even
under flood conditions, will not enter Browning Branch. This fact is
confirmed by the absence of any contamination at the downstream sampling
peints 3 and 4.

The surface water in Browning Branch is classified as Class C under North
Carolina Administrative Code, Title 15A, Subchapter 2B (NCAC T15A:02B).

being suitable for secondary recreation and the "propagation of natural trout
and maintenance of trout". Neither sport nor commercial fish species were
observed in the shallow surface waters during the RI field work.

7.4 HYDROGEOLOGICAL SETTING

The Site is located in the floodplain of Browning Branch which flows
north-northwest into Richland Creek about 1,600 feet downstream of the Site.
The topography of the Site and of the surrounding area is illustrated on
Pigure 12.

Groundwater in the region occurs in alluvial deposits, saprolite, and
fractured metamorphic bedrock. These units are typically hydraulically
connected and together comprise the Blue Ridge-Inner Piedmont Hydrogeologic
Unit. This groundwater is designated as Class GA in accordance with North
-Carolina‘s water classification system and Class IIB under USEPA Groundwater
Classification Guidelines (December 1986). The Class GA classifications
means that the groundwater is an existing or potential source of drinking
water supply for humans North Carolina Administrative Code, Title 15,
Subchapter 2L (NCAC T15:02L). EPA classifies the groundwater as Class I1IB
gince the aquifer is of drinking quality but is not currently being used as a
source of drinking water. Therefore, the groundwater needs to be remediated
to a level protective of public health and the environment as specified in
Federal and State regulations governing the quality and use of drinking

water. The primary source of groundwater in Haywood County is fractured
bedrock.
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~ The water table is typically coincident with topography although at greater
depths beneath hille than beneath valleys. Depths to the water table in the
region range from lesse than three feet below the surface to as much as
60 feet below the surface and seasonal fluctuations of the water table are
generally on the order of 10 feet or less. .
Site-specific hydrogeologic information was obtained during the RI. 1In

. general, the materials encountered in the on-site borings include, from the
surface to the total depth drilled, fill material or native silty soils,
alluvium, saprolite, and weathered bedrock. The orientation of two geologic
cross sections are shown in Pigure 13 with the actual geologic cross
sections shown in Pigures 14 and 15.

For the most part, the Site is covered with a veneer of fill material

6 inches to more than 3 feet in thickness. The fill material observed
includes soils that were reportedly hauled to the Site and soils that were
apparently disturbed or moved during the removal of debris from the site and
regrading of the Site after the fire. The fill is described as orange-brown,
clayey silt with broken brick, rock, glass and other debris.

Beneath the £ill, alluvial materials were encountered. The alluvium was’
encountered in each soil boring but was only completely penetrated in the
monitoring well borings. Thicknees of the alluvium ranged from 6% to 9 feet.
The alluvium is generally comprised of poorly sorted sand, gravel, cobbles,
an rock fragments in a dark brown silty/clayey to sandy matrix. Cobbles
observed in test pits excavated on site were 3 to 6 inches in diameter.

The alluvial materials overlie saprolite throughout the area. The thickness
of the saprolite ranges from 25 feet to 42 feet. The saprolite is the
product of highly weathered biotite gneiss bedrock. Clayey bands of quartz
and feldepar alternating with biotite are characteristic. The saprolite
varies from clayey to granular. Iron staining was observed throughout.

Lying below the saprolite is fractured metaphoric bedrock. This zone of the
underlying aquifer was not study as part of the RI as it was not anticipated
that contamination had reached this depth.

Groundwater flow in both the shallow portion of the agquifer (alluvium) and
the deeper portion of the aquifer (saprolite) is to the north. Pigures 16
and 17 show the groundwater contours and direction of groundwater flow.
Groundwater flow parallels the direction of stream flow in Browning Branch
and follow surface topography. BREstimated hydraulic gradients for the shallow
and deep wells are 0.017 and 0.015, respectively. The average hydraulic
conductivéty estimated from the shallow/alluvium wnlla_%s
9.3 x 10”° centimeters/second (cm/sec) and 6.8 x 10 10™° cm/sec in the
deep/saprolite wells. This equates to horizontal velocities of 558 feet/year
in the alluvium zone and 43 feet/year in the saprolite zone.
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+ 2.5 PATHWAYS AND ROUTES OF EXPOSURE

ihe'chemicgls.oé é&tenti;l coﬁcerﬁ in?ludeAVOCB, 8Svocs, and,métala.‘ aAn
exposure pathway is the route or mechanism by which a chemical agent goes
from a source to an individual or population. Each exposure pathway includes
the following:

« A source and mechanism of qhemlcal release to the environment

e A transport medium (e.g., soil or groundwater)

+« An exposure point (where a receptor will contact the medium)

e An exéoaure route (i.e., ingestion, inhalation, or dermal contact).
A pathway is considered complete when all of the above elements are present.
The five transport mechanisms most likely to occur at the Benfield site are:

1) wind and mechanical erosion of contaminated surface soil,

2) volatilization from contaminated soil,

3) surface water runoff,

4) leaching of contaminants from the soil into the groundwater, and

S) migration with groundwater flow.

Based on the information collected during the RI, only the last two transport
mechanisms are presently occuring.

Potential exposure pathways under current conditions are summarized in
Table 14. This table presents potential routes of exposure, potential
receptors, an evaluation of pathway completeness, and an assessment of
exposure potential. As can be seen, there are no current complete exposure
pathways that pose an unacceptable risk to human health or the environment.

The air pathway was qualitatively evaluated but not quantitatively evaluated
as an exposure pathway for volatilized chemicals and particulate emissions
from surface soils for the following reasons:
1) Much of the Site has been covered with 6 to 18 inches of fill material;
2) Only two VOCs were detected in surface soil; and

3) Bach of the VOCs detected were at low concentrations (less than
0.2 parts per million or ppm).

In order for wind erosion to occur, the surface must be dry and exposed to
the wind. Particular emissions rates from nonhomogenous surfaces impregnated
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TABLE 1 4
Summary of Exposure Pathways — Current Land Use

-Eg-

Potentialty Pathway
Exposed + Quantitatively
Population Exposure Route and Point Medium Evaluated Reason for Selection or Exclusion
Residents Ingestion of, direct contact with, and inhalation of Aluvial/Saproiite No There Is no documented current use of the surficial zones of the ‘
{offaite) contaminants fom downgradient wells. Aquiter aquifer for potable water use. :
ingestion of, direct contact with, and inhalation of Bedrock Aquiter No No data obtained from this depth in the aquifer during the RI.
contaminants from downjradient wells
Direct contact with conaminants. Surtace Water Yes Potential exists for exposure 10 contaminated surface water.
incidental Ingestion of and direct contact with Sediment Yes Potential exists for exposure 10 contaminated sediment.
contlaminants.
inhalation of volatiiized or perticulate oon- Ar No The site is covered by vegetation, much of the site has been
faminants covered with 8 10 18 inches of fill, and the surface of the site is
not being disturbed.
Workers ingestion of, direct contact with, and inhalation of Aluvial/Saproliite No No documented use of the surficial aquifer for Industial or
(oftsite) contaminants fom downgradient industrial wells Aquifer potable use. However, if contaminants migrated 1 the under-
lying bedrock section of the aquifer, exposure would be similar
0 the offsite residents but with shorter durations and eposure
frequencies.
Dirsct contact with contaminants Surface Water/ No Exposure would be similar 10 offsite residents but with shorter
Sediment durations and exposure frequencies.
Trespassers incidental ingestion of and direct contact with Surface Soll Yes Potential exists for exposure 1o contaminated soll.
fonsite) contaminants.
Direct contact with contaminants. Surtace Water/ Yes Potential exists for exposure 10 contaminated suriace water .nd
Sediment sediment.
inhalation of wolatiized or particulate ocon- A No The site ls covered by vegetation! much of the site has been

taminants

covered with 8 10 18 Inches of fifl, and volatiie organics vere
detected at only one surface soll sampling looation et fow
concentrations.



« with non-erodible elements (such as the surfaces present at the Site) .tend to

decay rapidly during wind erosion event. Wind speeds of about 22 miléa per
hour (mph) would be required to cause wind erosion from such surfaces,
"however, the average annual wind speed in the Hazelwood area is only 8 mph.

The future, potential exposure pathways are summarized in Table'1S. This
table presents potential routes of exposure, potential receptors, an
evaluation of pathway completeness, and an assessment of exposure potential.
Since the surrounding land use is a mixture of residential and commercial, it
is possible that the Site may be used as a residential or commercial area in
the future, therefore both scenarios are included in Table 1S5.

In summary, the following pathways were evaluated in the riek assessment:

e« Current exposure of onsite trespassers to contaminants in surface soil
through incidental ingestion and dermal contact, and in surface water
and sediment through direct contact.

' « Current exposure of offsite residents to contaminants in groundwater
through ingestion, inhalation, and direct contact; to contaminants in
sediment through incidental ingestion and direct contact; and to
contaminants in surface water through direct contact.

« PFuture exposure of onsite residents in groundwater through ingestion,
inhalation, and direct contact; to contaminants in soil (surface and
shallow subsurface) through incidental ingestion and direct contact; and
to contaminants in surface water and sediment through direct contact.

« PFuture exposure of potential onsite construction workers to
contaminants in soil (surface and subsurface) through incidental
ingestion and direct contact; and to contaminants in groundwater,
surface water, and sediment through direct contact.

8.0 SUMMARY OF SITE RISKS
CERCLA directs that the Agency must protect human health and the environment

from current and future exposure to hazardous substances at Superfund sites.
In order to assess the current and future risks from the Benfield Industries

.8ite, a baseline risk assessment was conducted as part - of the RI. This

section of the ROD summarizes the Agency'’'s findings concerning the impact to
human health and the environment if contaminated media (i.e., soils,
groundwater) at the Site were not remediated. The baseline risk assessment
for this Site ls presented as a stand alone document in the Benfield
Administrative Record.
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TABLE 1 §

Summary of Exposure Pathways — Future Land Use

Potentially ' Pathway
Exposed Quantitatively
Population Exposure Route and Point Medium Evaluated Reason for Selection or Exclusion
Residents Ingestion of, direct contact with, and inhalation of con- Alluvial/Saprolite Yes Potential exists for the site 10 be developed for residential use.
fonsite) taminants. Aquiter
ingestion of, direct contact with, and inhalation of con- Bedvock Aquifer No No data obtained from this depth in the aquifer during the Ri.
taminants.
Incidental ingestion and direct contact with contaminants. Soll (surface and Yes Potential exists for the site 10 be developed for residential use.
shaliow subsurface) '
Direct contact with contaminants. ) Surface Water/ Yes Potential exists for the site 10 be developed for residential use.

i Sediment .

t Inhatation of volatiitzed or partiouiate contaminants. Ne No The site is covered by vegetation, much of the site has been covered
with 6 10 18 inches of fill, and volatile organics were detected at only
one surface soll sampling location at low concentrations.

Residents Ingestion of, direct contact with, and inhalation of con- Alluvial/Saprolite Yes Potential exists for future use of area groundwater.
' {otfsite) taminants. Aquiter
wn
<
Disect contact with contaminants Surface Water No Pathway was evaluated under current use (Table 3-1).
ncidental ingestion of and direct contact with contaminants. Sediment No Pathway was evaluated under current use (Table 3-1).
Workers Incidental ingestion of, direct contact with, and inhalation of ' ] No Exposure would be the same as for onsite residents but with shorter
(onsite) contaminants. exposwe durations and frequencies. A quilitative evaluation will be
. discussed.
Construction Direct Contact with contaminents. Aluvial/Saprolite Yoo Potential exists for future development of the site and exposure o
Workers (onsite) Aqutier contaminated media.
Sediment
incidental Ingestion and dermal contact with contaminants.  Soll (surface, shaliow Yes Potential exists for future development of the site and expoewre 0
and deep subsurface) contaminated media.
Inhalation of volatitzed or particulate contaminants. Ae No Exposure would be dependent on a variety of possible work condi-
tions {L.e, type of equipment used, job type, depth of work) and
scenaiios (i.e, weather conditions). Therefore, it is impossible o
calculate a reasonabile exposure.
Workers ncidental ingestion of, direct contact with, and inhalation ot Al No Exposure conditions the same as under current land usé.
{otfaite) contaminants.
Incidental ingestion of and dwect contact with ocontaminants. Al No Exposure would be the same as under current land use.



- 8. CONTAMINANTS OF CONCE

" Table 16 provides a comprehensive list of the contaminanﬁs identified as

chemicals of potential concern at the Site in their various media. The
contaminants of concern consist of 15 purgeable organics, 34 extractable
organics, 15 pesticides, and 16 inorganic chemicals.

Table 17 provides the reasonable maximum exposure concentrations which were
used in calculating the carcinogenic and noncarcinogenic risks associated
with each chemical of concern.

8. EXPOSURE ASSESSMENT

The objective of the exposure assessment is to estimate the type and .
magnitude of potential exposures to the chemicals of concern that are present
at the Site. The results of the exposure assessment are combined with
chemical-gpecific toxicity information to characterize potential risks.

The primary current human receptors at the Site are onsite trespassers and
offsite residents (adults and children). The trespassers may currently be
exposed to site-related contaminants in surface soil, surface water, and:
sediment. The offsite residents may currently be exposed to offsite
sediments and surface water.

The primary future human receptors at the Site may be onsite residents (adult
and children) and/or onsite construction workers. Potential future exposures
would include surface soils, shallow sub-gurface soils, sediments, and
groundwater (shallow and deep). Although, all of the groundwater is not
currently being used as a drinking water source, EPA and the State of North
Carolina have classified the aquifer as a Class II-B aquifer. A resource
which should be maintained at drinking water guality.

The current exposure pathways considered were dermal contact and incidental
ingestion of surface soils and sediments and dermal contact with surface
water. The future pathways considered were these mentioned above plus
ingestion, dermal contact, and inhalation of contaminants from groundwater
and ingestion and dermal contact with shallow sub-surface soils.

Tables 14 and 15 provide a summary of current and future exposure
pathways, respectively. Tables 18 and 19 provides a summary of the
exposure and intake assumptions which were used in the baseline risk
assessment. Refer to Table 20 for the specific dermal permeability
constant for each contaminant.

- 8.3 XIC SSESS

The toxicity assessment was conducted to further determine the potential
hazard posed by the chemicals of concern for which exposure pathways have
been identified. Available evidence is weighed in regards to the potential
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TABLE 16
Chemicals of Potential Concern — Benfield Industries

Shallow Desp
Anahn Toat Subsurface | Subsurface | Surtace Soll | Surtace

(Conmaminant of Concem) Pits Soll (35) |Sol B.58) ©-2) Grouncdwaser | Water | Seciment

PURGEABLE ORGANICS
Viny! Chioride s.D
1,2-Dichioropropane D
Chiorotorm \ S.D
Cis-1.2-Dichiorosthene X s.D
Benzene X sD
Tolusne X X X s.D
Tetrachlioroethene X X X
Chlorobenzene 8.0
Ethy! Benzene X X sD
Total Xylenes X X X 8.0
Methy! Ethyl Ketone X
Methy! isobuty! Ketone X
1,4,1-Trichioroethane S0
Chiorosthane S.D
1,1-Dichiorosthane S.D

EXTRACTABLE ORGANICS
Pnenotl D
1,3-Dichiorobenzene 3
1,4-Dichiorobenzens s.D
1,2-Dichiorobenzene X. 8D
Naphthalene X b 4 X X s,D
2-Methyinaphthaiene X X X X 8D
Bis (2-ethyihexyl)phthalate X X
Dibenzoturan X X X 8D
Ruorene X X X S.D
FRuoranthene X X X X $.0
Phenanthrene X X X X $.0 X
Pyrene X X X X S.D X
Benzo(a)Pyrene X X X X s X
Benzo(d and/or k)Fluoranthene X X X X [ X
Benzo(a)Anthracene X X X 8D X
Chrysene X X X X [ X
Indeno(1,2,3c,d)Pyrene X X S X
Dibenzo(s, h)Anthracene X X S X
Anthracene X X X 8§D X
Acenaphthytene X x ‘ 80 X
Acenaphthens X X §0
Benzo(g.hl)Perylene X X X [ X
2-Chioronaphthalene [
2-Methyiphenol s
(3-and/or 4)-Methyiphenol . X X 8
2.4-Dichiorophenol ) 4
Pentachiorophenol X X X [
1.2.4-Trichiorobenzene X X o]
Carbazole b 4 X 8D
Diethyt Phthaiate b 4
Di-N-Butytphthaiate X
Benzy! Buty! Phthaiate X X
Di-N-Octyiphthalate X X
Hexachiorobenzene X X

PESTICIDES

Adrin X
Beta-BHC X
Gamma-Chiordane X X X
44-D0D X
4,4:-005 X X
4,4'DOT X X X




TABLE 1¢
Chemicals of Potential Concern - Benfield industries

< Analys Tont Subsurface | Submufece | Surface Solt Surtace .

(Contaminant of Conoem) | . Pt Soll (35) [S0d B5E)| O Groundwater | Waser | Seciment
Dietdrin X X
Endrin X X
Endrin Aldehyde X .
Endosuttan | (Alpha) s
Endosultan Il (Beta) X X X
Endosulian Sulfate X
Heptachior X X
Methoxychlior X

INORGANICS

Aluminum X 8D X
Antimony X b 4 ]
Arsenic X X
Barium X X X 8D X
Chromium (1l X sD X
Copper X X X § X
Lead X X X s.D X
Manganese X S.D X X
Mercury ] b 4
Nickel X [ X
Vanadium X X X S X
Zne X X X S X
Beryllium X S
Cobalt X X X S X
Selenium’ X X
Siiver X X

S = Shallow Groundwater

D = Desp Groundwater
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TABLE 17

SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF
'CHEMICALS OF POTENTIAL CONCERN

EXPOSED EXPOSURE
POPULATION MEDIUM
Future Onsite Onsite

Adult and Shallow
Child Residents Groundwater
Future Construction
Workers

CHEMICA

Aluminum

Antimony

Barium

Beryllium

Chromium

Cobalt

Copper

Lead

Manganese

Mercury

Nickel

Vanadum

Zinc

Vinyl Chlonde
Chiorosthane
1.1-Dichioroethane
1.2-Dichiorosthens
Chioroform
1.1,1=Trichiorosthane
Benzene

Toluene
Chiorohenzene

Ethyi Benzene

Total Xyienes
1.3-Dichiorobenzene
1,4-Dichlorobenzene
1.2-Dichiorobenzene
&Methytphenol
{3~andior 4Methyiphenol
Naphthalene
2Methyinaphthaiens
2-Chioronaphthaiene
Acenaphthylens
Acenaphthene

EXPOSURE POINT CONCENTRATION

. WATER
CONC. (ma/)

4.3E+02
8.36-02
8.1 E+00
1.5602
7.4E-01
2.4E6-01
4.9E-01
3.8E-01
1.86+01
8.86-04
3.8E-01
116400
1.36+00

3.3602 .

2.08-03
6.06-02
29602
1.06-03
22802
20802
8360
5.08-02
4.4501
1.8E+00
3.0603
6.06-03
516802
1.3602
28502
2.5E+00
1.08+00
4.0E-03
1.06-01
8.4E-01

*— Exposure Point concentrations assumed 1 be identical for current and future exposures.

A~—Max hits, lower than Confidence Limit (CL) or Quartitation Limit (QL).

B-CL, lower than max hits.
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DATA
REFERENCE

> > > > > > > > > > > FP > > > P> > > > > > > > > >PEP> P rB > >

SAMPLE

DEPTH

$-12'
512
512
512
§=12'
512
512
$—12
5=12'
5912
$—12
5§12
5§12
512
52
52
52
512
§-12
§-12
Sz
5—12
§42
5§12
§412
$—12'
12
5§42
5§12
§-12'
$2
512
§—2
512



TABLE17 ‘
SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF
CHEMICALS OF POTENTIAL CONCERN

EXPOSURE POINT CONCENTRATION

EXPOSED EXPOSURE WATER DATA i SAMPLE
POPULATION MEDIUM CHEMICAL ' CONC.(maM BEFERENCE  DEPTH
Future Onaite Onsite Dibenzoturan 6.26-01 A 542

Adult and Shaliow Fluorene 5.86-01 A 12
Child Residents " Groundwater Pentachiorophenol 8.96-02 A §-12'
Future Construction Phenanthrene 1.164+00 A §-12
Workers : Anthracene 1.66-01 A 5-12'
' Carbazole 3.8601 A 512"
Fluoranthene } 4.4E01 A 512

Pyrene 3.26-0t A 5§12

Benzo(A)Anthracene™ 7.7603 A §-12'

Chrysene™ S.6E-04 A 5§12

Benzo(B and/or K) Flucranthene™ 6.3603 A 8§12

Benzo(A) Pyrene™ 3.1602 A 812

indeno(1,2.3-CD)pyrene™ 1.26-03 A 512

Dibenzo(A H)Anthracene™ 3.0603 A 8-12'

Benzo{GH!)Perylene 8.06-03 A §-12'

Endosulfan 1 Alpha 3.0B-04 A 8§12

*— Exposure Point concentrations assumed 1o be identical for current and future exposures.

*= - Carcinogenic PAH exposure point concentration adjusted by multiplying by its toxicity equivalency factor relative to benzo(a)pyrens.
A =Max hits, lower than Confidence Limit (CL) or Quantitation Limit (QL).

B-CL, lower than max hits.
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TABLE 17
SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF
CHEMICALS OF POTENTIAL CONCERN '

EXPOSURE POINT CONCENTRATION

EXPOSED EXPOSURE ‘WATER DATA « SAMPLE
&' PULATION MEDIUM [+ ICA CONC. (mgh REFERENCE DEPTH
Future Onsite Onsite Aluminum 7.2E+00 A 30-80°
Adutt and Deep Barium 1.6E-01 A 30-60
Child Residents QGrounawater Chromium 43602 A 3050
Lead 5.06-03 A 30-80
Manganese 1.46-01 A 30-60°
Vinyl Chioride 5.36-02 A 3060
Chioroethane 1.26-02 B 30-60'
1,1-Dichiorosthane 4.8E6-02 A 30-80
1,2-Dichioroethene 4.46-02 A 30-80°
‘ Chioroform 2.06-03 A 30-80
| 1.1,3-Trichioroethane 5.06-03 A 30-60°
% 1.2-Dichloropropane $.8E-03 B 30-60°
Benzene 116802 A 30-80°
Toluene 9.068-03 A 30-80'
Chiorobenzene 1.0E-01 A 30-80°
Total Xylenes 6.5E-02 A 30-60°
Phenol 2.86-02 A 30-80°
1,4-Dichiorobenzene 2.0E-03 A 30-50
1,2-Dichiorobenzene 3.3602 A 30-60
1.2,4-Trichiorobszene 1.06-02 A 30-60°
Naphthalene 1.3601 A 30-80'
&Methyinaphthaiene 11601 A 30-60°
Acenaphthyiene 1.16-02 B 30-80°
Acenaphthene 12601 A 30-60°
) Dibenzefuran 9.86-02 A 30-80'
Fluorene 79602 A 30-50'
Phenanthrene 1.56-01 A 30-50
" Anthracene 1.3602 A 30-80'
Carbazole 48602 A 30-60
Fluoranthene 2.768-02 A 30-560
Pyrene 1.3602 A 30-80°
Benzo(A)Anthracene™ 1.0E-04 A 30-60'

*— Expoaurs Point conoentrations assumed 10 be identical for current and future exposures.

*=—Carcinogenic PAH exposure point concentration adjusted by multiplying by its toxicity equivalency factor relative 1o benzo(a)pyrens.
A~Max hits, lower than Confidence Lim#t (CL) or Quantitation Limit (QL).

B ~CL, lower than max hits.
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EXPOSED
POPULATION

Future
Offsite
Adutt and

Child Residents

Future
Offsite
Adutt and
Child Residents

- TABLE 17
SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF

CHEMICALS OF POTENTIAL CONCERN

EXPOSURE
MEDIUM:

Offsite
Shallow
Groundwater

Oftsite
Deep
Groundwater

EXPOSURE POINT CONCENTRATION

WATER DATA SAMPLE

CHEMICAL CONC. (mafl BEFERENCE DEPTH
Aluminum 22E+01 A §2
Barlum 1.0E+00 A §-12°
Chromium 7.86-02 A §-12'
Cobatt 8.16802 A §=32'
Copper $.56-02 A 832
Lead 48602 A 512
Manganese 2.8E+00 A §-12'
Vanadium 526802 A 842
Zinc 1.9601 A T 5-12'
Aluminum 7.3E6+00 A 30-80°
Barium 3.66-01 A 30-50'
Chromium 406802 . A 30-80'
Lead S.06-03 A 30-560°
Manganese 206801 A 30-60'
Chioroform 1.06-03 A 30-80'
Phenol 11602 A 30-80

*=Exposure Point concentrations assumed 10 be identical for current and future exposures.

A=Max hits, lower than Confidence Limit (CL) or Quantitation Limit (QL).

B-CL, lower than max hits.



TABLE 19

SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF
CHEMICALS OF POTENTIAL CONCERN

EXPOSED EXPOSURE
PQPULATION MEDIUM

Current Trespasser Onsite
Future Adult and Surface Water
Child Residents

Future Construction

Worker

Current Oftsite’
Offsite Adult and Surface Water
Chiid Residents

EXPOSURE POINT CUNCENTRATION

WATER
CHEMICAL CONC. (mgfl}
Manganese 2.36-02
Mercury 1.06-04
Manganese 5.06-04
Mercury 5.8E-04

DATA SAMPLE
REFERENCE  DEPTH

A
c



EXPOSED
POPULATION®

Cument
Onsite Trespasser
Future
Adult and Child
Residents
Future Construction
Worker

EXPOSURE
MEDIUM

Onsite
Surface Soil

TABLE17
SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF
CHEMICALS OF POTENTIAL CONCERN

CHEMICAL

Aluminum

Barium
Chromium

Cobalt

Copper

Lead

Manganese
Nicke!

Vanadum

Zne
Tetrachiorosthene
Total Xylenes
Naphthalene
2-Methyinaphthaiene
Dibenzoturan

‘Fluorene

Hexachiorobenzene
Pentachiorophenol
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(A)anthracene™
Chrysene™

Benzo(B and/or K) Fluoranthene™

Benzo{A)pyrene™
Dieldrin

4,4-0D0 (P,P-000)
4,4-D0T (P.P-DDT)
Gamme-Chlordane
Alphe-Chiordane

EXPOSURE POINT CONCENTRATION

SOt

CONC. (ma/kq) BEFERENCE

4.TE+04
3.16+02
8.3E+01
2.8E+01
6.7E+01
32E+01
8.86E+02
3.06+01
1.2E+02
1.5E+02
$.06-03
1.8E-01
1.3E6-01
1.26-01
1.66-01
1.46-01
1.6601
3.1E+00
48601
12601
1.4E+00
8.56-01
29602
4.76-03
11601
39601
32603
3.3603
39603
$.8602
20602

'-Mn Point concentrations assumed 1o be identical for current and future exposures.
= Carcinogenic PAH exposure point concantration adjusted by multiplying by its toxicity equivalency factor relative 1o benzo(a)pyrens.

A=Max hits, iower than Confidence Limit (CL) or Quantitation Limit (QL).

8-CL, bmrmgnmnihb.

DATA

>>>>>>>>m>>>>>>>>>>>>>mu>mm>oi>m

SAMPLE
DEPTH

o=
oR
0=
o=
0-2'
o=
0
o=
o=R'
0=
o'
o
0=
o
0=
0=
0=
0=
0~
02
0=
o=
o2
o2
o'
o=
0-2'
o'
02’
0=’
o=



EXPOSED
|l TJION®

Current Onsite
Trespasser
Future Onsite
Adult and Chiid
Resident
Future
Construction
Worker

SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF
CHEMICALS OF POTENTIAL CONCERN

EXPOSURE
MEDIUM

Onsite
Sediment

TABLE 17

Aluminum

Barum

Chromium

Cobalt

Copper

Lead

Manganese

Nickel

Vanadum

Zinc

Acenaphthylene
Phenanthrene
Anthracene

Fluoranthene

Pyrene
Benzo(A)anthracene™
Chrysene™

Benzo(B and/or K)Fluoranthene™
Benzo(A)pyrene™
indeno(1.2,3-CD)pyrene™
Dibenzo(A,H)anthracene™
Benzo(Q,H.)Perylene

. EXPOSURE POINT CONCENTRATION

SOIL

128404
116402
296401
8.8E+00
1.4E+01
926400
2.8E+02
1.16+01
3.6E+01
6.8E+01
2.28901
22801
22601
22801
22601
22802
2.2E-03
22802
22601
22802
2.2E-01
2260

*—Exposure Point concentrations assumed o be identical for curment and future exposures.
* = Carcinogenic PAH exposure point concentration adjusted by multiplying by its toxicity equivalency factor relative 1 berzo(s)pyTens.
A—Max hits, lower than Confidence Limit (CL) or Quantitation Limit (QL).
C-QL, lower than CL with no detects.
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DATA
CONC. (mg/kg) REFERENCE

0O 00000000000 > >» > @ > > > > > >»

SAMPLE
DEPTH

Upper &°
Upper &
Upper ¢’
Upper 6*
Upper 6°
Upper 6*
Upper 6°
Upper 6*
Upper 6*
Upper 6°
Upper &*
Upper 8*
Upper6*
Uppe- &’

. Upper8*

Upper 8°
Upper 6*
Upper 6°
Upper 6°
Upper 6°
Upper 6*
Upper &°



SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF
- CHEMICALS OF POTENTIAL CONCERN .

EXPOSED EXPOSURE
PO TION® MEDIUM
Adult and Child Offsite
Offsite Residents Sediment
sDs

TABLE .

CHEMICAL

Aluminum

Barium

Chromium

Cobait

Copper

Lead

Manganese

Nickel

Vanadum

Zine

Acensphthylene
Phenanthrene
Anthracene

Fluoranthene

Pyrene
Benzo(A)anthracene™
Chrysene™

Benzo(B and/or IQFluoranthene™
Benzo(A)pyrene™
indeno(1,2,3-CD)pyrene™
Dibenzo(A,H)anthracene™
Benzo(Q,H,)Perylene

EXPOSURE POINT CONCENTRATION

SOIL
CONC.

4.5E+04
3.8E6+02
6.5E+01
2.4E+01
4.3E+01
5.6E+01
7.86402
3.3E+01
9.1E+01
1.76+02
2.36-01
5.9601
3.8E-01
2.0E+00
1.7E+00
12601
1.86-02
3.38-01
1.36+00
7.86-02
1.9601
6.26-01

*~ Exposure Point concentrations assumed 10 be identical for current nnd future exposures.
=_Carcinogenic PAH exposure point concentration adjusted by multiplying by its toxicity equivalency factor reiative to benzo(a)pyrene.
A—Max hite, lower than Confidence Limit (CL) or Quantitation Limit (OL)

B-CL, lower than max hits.
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DATA
REFERENCE

> P> > > P> > P> P> PP PP P> P P> > P>

SAMPLE
DEPTH

Upper 6°
Upper 6°
Upper 6°
Upper 6°
Upper 6*
Upper 8*
Upper 6°
Upper 6*
\Upper &°
Upper6*
Upper 6*
Upper 6°
Upper 8*
Upper 6°
Upper 8°
Upper 8’
Upper 8*
Upper 6*
Upper 6°
Upper 6°
Upper 6*
Upper 6*



SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF
CHEMICALS OF_POTENTIAL CONCERN

EXPOSED EXPOSURE
P TION® MEDIUM
Adult and Child Oftfsite
Offsite Resicients Sediment
SD4

TABLE 17

Aluminum

Barium

Chromium

Cobalt

Copper

Lead

Manganese

Nicke!

Vanadum

Zinc

Acenaphthylene
Phenanthrene
Anthracene

Fluoranthene

Pyrene
Benzo(A)anthracene™
Chrysene™

Benzo(B and/or K)Fluoranthene®™
Benzo(A)pyrene™
indeno (1.2, 3CD)pyrene™
Dibenzo(A,H)anthracene™
Benzo(G, H,)Peryiene

EXPOSURE POINT CONCENTRATION

\

sOIL

4.4E+03
2.7E+02
316401
5.6E+00
7.76+01
5.2E+00
2.1E+02
1.5E+01
2.8E+01
1.2E+02
2.06-01
2.06-01
2.0E-01
2.0E-01
20601
2.06-02
2.0B-03
2.08-02
2.0801
2.0E-02
2.0B-01
2.06-01

*- Exposurs Point concentrations assumed % be identical for current and future sxposures.
= —Carcinogenic PAH exposure point concentration adjusted by multiplying by its toxicity equivalency factor relative 1o berzo(a)pyrens.
A —Max hits, lower than Confidence Limit (CL) or Quantitation Limit (QL).

B~CL, lower than max hits.

DATA "
CONC. {ma/kq) REFERENCE

OO0 0000000 000> > > > > > » » >» 0

SAMPLE
REPTH

Upper €°
Upper 6*
Upper 8*
Upper 6°
Upper 6*
Upper 6*
Upper 6°
Upper 6°
Upperé€*
Upper 6’
Upper 8*
Upper 6°
Upper€*
Upper 8°
Upper 8*
Upper 6*
Upper 6°
Upper 6*
Upper 6°
Upper &*
Upper &*
Upper 6°



TABLE 17
SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF

. - CHEMICALS OF POTENTIAL CONCERN .
|-:xposuns POINT CONCENTRATION
EXPOSED EXPOSURE - SOIL DATA SAMPLE
POPULATION® MEDIUM CHEMICAL CONC, {mg/kql REFERENCE DEPTH
Future Onsite Onsite Antimony 3.2E+00 8 23§
Adu't and Child Shallow Arsenic 4.36+00 B 2-3%
Residents Subsurface Soil Barium 4.0E+02 B 238
Future Cobaht 1.4E+01 B 235
Construction Copper 4.6E+01 . B 2-35
Workers Lead . 1.2E+02 8 235
Selenium 2.1E+00 B 2-35
Silver 2.9E+01 A 238
Vanadum $.6E+01 B 2-3.5
Zinc . 1.96+02 8 235
1,2-Dichloroethene 68.06-03 A 235
Methy! Ethyl Ketone 1.36-02 A 238
Benzene 3.06-03 A 235
Methy Isobutyl Ketone 22602 A 235
E ’ Tetrachioroethene 1.26-01 A 238
y' Toluene 2.5E-01 8 235
Ethyl Benzene 24E01 B 235
Total Xylenes 4.2E400 B 235
1,2-Dichlorobenzene 2.86-01 A 235
(S~and/or 4Methylphenol 1.0E+00 A 2-3.5
5 2,4-Dichlorophenc! 3.4E601 A 2-3.5
| 1.2,4Trichiorobezene ' 39601 A 235
| Naphthalene $.2E+01 8 235
| 2Methyinaphthalene : 1.66+01 B 2-38
; ] Acenaphthylene 2.3E400 8 2:35
’ Acensphthene 236+01 B 2-3.5
Dibenzoturan 1.8E+01 B 2-35
_ Disthyl Pthalate - 726802 A 235
Fluorene 9.8E4+00 8 235
Hexachlorobenzene 8.06-02 A 2-3.5
Pentachiorophenol  19E+01° A 2-35
Phenanthrene . 1.6E+02 A 235
Anthracene 8.1E+00 8 235
Carbazole 6.3E+00 B8 235

¢~ Exposure Point concentrations assumed 1o be identical for current and future exposures.
A—Max hits, lower than Confidence Limit (CL) or Quantitation Limit (QL).
B~-CL, lower than max hits. ‘
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TABLE 17
SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF
CHEMICALS OF POTENTIAL CONCERN

EXPOSURE POINT CONCENTRATION

EXPOSED EXPOSURE sOIL DATA SAMPLE
PULATION® MEDIUM CHEMICAL  ~  GCONC.(mgkg) REFERENCE  DEPTH

Future Onsite Onsite Di-N-Butyiphthaiate 1.0E+00 B 235

Adult and Child Shallow Fluoranthene 9.96+01 B 2-as

Residents Subsurface Soil  Pyrene 8.38+01 B 2.as
Futrue Benzy! Buty! Phthalate 1.46-01 A 238

Construction Benzo(A)Anthracene™ 8.9E-01 -] 235

Workers Chrysene™ 8.46-02 B 235

Bis(2-Ethylhexyl) Phthalate | 3.9E+00 8 235

D-N-Octyiphthalate 4.26-01 A 235

Benzo(B and/or K) Fluoranthene™ 1.8E+00 8 235

Benzo(A)pyrene™ 1.4E+00 A 235

Indenc(1,2,3-CD)pyrene*™ 11601 B 235

Dibenzo(A H)anthracene™ 6.8E6-01 A 235

Benzo(G.H,)Peryiene 1.1E+00 B 2-35

Bete-8HC 1.06-03 8 235

Heptachior 22603 B 235

Aldrin 1.3603 B 235

4,4-DDE (P,P-0DE) 45803 8 235

Endrin 49603 -] 235

Endosulfan il (Beta) 4.06-04 A 2-3.5

4,4-0DT (P,P-0DT) ' 3.96-03 B 235

QGamme-Chiordane 1.86-02 A 2-3.5

Alpha-Chiordane 1.66-02 A 235

*~ Exposure Point conoentrations assumed 1 be identical for current and future exposures.

= Carcinogenic PAH exposure point concentration adjusted by muitiplying by its toxicity equivalency factor relative 1o benzo(a)pyrene.
A—Max hits, lower than Confidence Limit (CL) or Quantitation Limit (QL).

B8-CL. lower than max hits.
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EXPOSED EXPOSURE
POPULATION" MEDIUM
Future Onsite Onsite
Aduft and Child Deep
Residents Subsurface Soll
Future
Construction
Workers

TABLE 17
SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF
CHEMICALS OF POTENTIAL CONCERN

cumica

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Lead

Selenium

Siiver

Vanadum

Znc
Tetrachiorosthene
Toluene

Ethyl Benzene

Total Xylenes
(3-and/or &)Methyiphenot
1,2.4-Trichlorobezene
Naphthalene
2Methyinaphthalene
Acsnephthylene
Acensphthene
Dibenzoturan
Fluorene
Pentachiorophenol -
Phenanthrene

EXPOSURE POINT CONCENTRATION

SOIL

DATA

SAMPLE

CONC. (ma/kg) BEFERENCE  DEPTH

2.9E+00
2.3E+00
2.7E+02
7.36-01
1.6E+01
3.36+01
5.0E+01
1.96+00
4.6E+00
6.7E+01
1.46+02
2.06-03
9.66-02
11601
4.66-01
5.16-01
2.8E8-01
5.36400
4.6E+00
4.3E+00
4.35400
3.76+00
$.3E+00
23601
455401
2.36+00
1.5E+00
3.1E+01
8.6E+00
" 1.9E+00
1.86-01
25602

*=Exposure Point concentrations assumed to be identical for current and future exposures.
=~ Carcinogsnic PAM exposure point concentration adjusted by multiplying by its toxicity equivalency factor relative to benzo(s)pyrene.

A ~Max hits, lower than Confidence Limit (CL) or Quantitation Limit (QL).

B~-CL, lower than max hits.
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TABLE 17
SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF

CHEMICALS OF POTENTIAL CONCERN

EXPOSURE POINT CONCENTRATION

EXPOSED EXPOSURE ' v SOIL DATA SAMPLE
POPULATION® MEDIUM CHEMICAL CONC. {ma/kq) REFERENCE DEPTH
Future Onsite Onsite Bis (2-Ethythexyl) Phthalate $5.9E+00 B 356
Adult and Chiid Deep Di-N-Octyiphthaiate 3.56-01 A 3.5-6

Residents Subsurface Soil  Benzo(B and/or Kflucranthene™ 3.8E-01 B 3.5-6

Future Benzo(A)Pyrene™ 2.0E+00 B 358
Construction indeno(1,2,3-CD)pyrene= 1.86-01 B 355
Workers Dibenzo(A H)Anthracene™ 4.96-01 A 35-8
Benzo(QHI) Perylens 1.0E+00 A 355

Heptachior 9.06-04 A 355

Dieidrin 3.168-03 A 3.5-8'

4 4-DDE (P,P-DODE) 34E-03 B 3.5-5

Endnin 1.96-03 A 3.5-6

Endosulfan | (Beta) 2.76-03 A 35

Endosultan SuMate 4.568-03 A 3.5-6

44-00T (P.P-DDT) 5.86-03 B 3.5-6

Methoxychior 1.78-02 B 3.5-¢

Endrin Aldehyde 25603 B 35-5

Gamme-Chiordane 116802 A 3.5-6

Alphe-Chiordane 7.36803 B 3.5-6

*—Exposure Point concentrations assumed % be identical for current and future exposures.

*—Carcinogenic PAH exposure point concentration adjusted by multiplying by its toxicity equivalency factor reiative to benzo(s)pyrene
A-Max hits, iower than Confidence Limit (CL) or Quantitation Limit (QL).

B-CL, lower than max hits.
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Table 18
Current Exposure Assumptions for
Soil, Sediment, and Surface Water

Ingestion and/or Dermal Exposure “
Trespasser Adult Resident Child Resident
On-Site - Off-Site Off-Site
IR 100 100 200
FI 100% 100% 100%
EF 52 52 52
ED : 6 : 24 6
BW 35 70 16
AT 2190 chronic 4380 chronic 2190 chronic
. 25,550 lifetime | 25,550 lifetime | 25,550 lifetime
SA 7000 4985 3160
AF 0.2 0.2 0.2
AB 1% organics 1% organics 1% organics
0.1% inorganics | 0.1% inorganics | 0.1% inorganics
SA,. 4020 4985 6150
PC See Table 20 See Table 20 See Table 20
ET,, 1 1 1
IR = Ingestion Rate (mg soil/day)
FI = Fraction Ingested from Contaminated Source (unitless)
EF = Exposure Frequency (days/years)
ED = Exposure Duration (years)
BW = Body Weight (kg)

AT = Averaging Time (period over which exposure is averaged - days)
SA = Surface Area Exposed (cm?)

AF = Soil Adherence Factor (mg/cm?)

AB = Absorption Factor (unitless)

SA,, Surface Area Exposed to Surface Water (cm?)

PC = Chemical Specific Dermal Permeability Constant (cm/hr)

ET,, Exposure Time to Surface Water (hours/day)
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Table 19

Future Exposure Assumptions to Soil

Ingestion & Dermal Exposure
Adult Resident Child Resident Construction
On-Site On-Site Worker On-Site
o w0 a0 |
IR 100 200 480
FI 100% 100% 100%
EF 350 350 260
ED 24 6 1
BW 70 16 70
AT 4380 chronic 2190 chronic 365 chronic
25,550 lifetime 25,550 lifetime 25,550 lifetime
SA 4985 3160 4985
AF 0.2 0.2 0.2
AB 1% organics 1% organics 1% organics
0.1% igorganici___g;}% inorganics 0.1% inorganics

IR = Ingestion Rate (mg soil/day)
EF = Exposure Frequency (days/years)
ED = Exposure Duration (years)

BW
SA

ET

- Future exposure assumptions for sediments are the same as current

Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged - days)
= Surface Area Exposed (cm?)
PC = Chemical specific dermal permeability constant (cm/hr)
= Exposure time (hours/day)

off-site residents.

=73=




Table 19
Future Exposure Assumption to Groundwater

-

Ingestion, Dermal, & Inhalation Exposures
Adult Resident Child Resident Construction
On-Site & On-site & Worker
Off-Site Off-Site ' J
[ IR 2 1.4 NA
1 er 350 1350 260
ED 24 - 6 1
BW 70 16 70
AT 4380 chronic 2190 cﬁronic 365 chronic
25,550 lifetime 25,550 lifetime 25,550 lifetime
SA 18,150 7195 4985
PC See Table 20 See Table 20 See Table 20
ET 0.2 0.2 8

IR = Ingestion Rate (1l/day)

FI = Fraction Ingested from Contaminated Source (unitless)

EF = Exposure Frequency (days/years)

ED = Exposure Duration (years)

BW = Body Weight (kg)

AT = Averaging Time (period.over which.exposure is averaged - days).
SA = Surface Area Exposed (cm?)

PC = Chemical Speicifc Permeability (cm/hr)’

ET = Exposure Time (hour/da¥7
IR air = Inhalation rate (m’/hour)
NA = Not Applicable
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TABLE 2 0

Summary of Dermal Permeabili ‘
Constants (PC
For Chemicals of Potontlz Concern' PG

Chemical Permeablility Constants
(cm/hr) :
QAGANICS
2-Methyinaphthalene
Naphthalene tO1LSESIN
Acenaphthene 15E3A)
Dibenzofuran 1.5E3IA)
Fluorene 1.5E3A)
Phenanthrene 1SE3A
Anthracene® 1.5E3A
Fuonanthens 18830
Pyrene 18E3A)
Benzof and/or k)Fluoranthene 1583
Benzo(ajAnthracene 18630
Dibenzo (a,h)Anthracene 18830
Chrysene 1.583A)
2-Chioronaphthalene 12630
Benzo(g.h)Perylens 18834
indeno(1, 2, 3<.d)Pyrene 156304
2-Methyiphenol 15834
(3-and/or 4)Methylphenol 1583
Phenal 1.5E3)
Pertachiorophenot 82£3
1, 2, 4 Trichiorobenzene 1SE3A)
Carbazole - 15630
Benzene 15830
1.2-Dichiorosthene (Total) 1563
Ethy! Benzene 18830
1,4-Dichiorobenzene 1883
1.2-Dichiorobenzene A
1,3-Dichiorobenzene 1583
Chiorobenzene 15630
Disthy! Phthalate 15634
Toluene 15834
1,1-Dichioroethane 10640
Vinyl Chioride 15830
Chlorosthane 15830
Benzo(a)Pyrene 163N
1,2-Dichioropropans 15630
Chioroform 15630
1,1,1-Trichioroethane 15838
Acenaphthylene 15830
BoAGAACS 1sE
Aumninum A
Antimony 15630
Barium 18E3A)
Berytium 1883
Cobalt 15630
Lead 18583N)
Mangenese 1553
Nicke! 1563
Zno 158N
15830

2-

PC for Water
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- of particular contaminants to cause adverse effects in exposed indivi¢unlé
and to provide, where possible, an estimate of the relationship between the’
extent of exposure to a contaminant and the increased likelihood and/or
severity of adverse effects.

Cancer slope factors (CSFs) have been developed by EPA’'s Carcinégenic
Assessment Group for estimating excess lifetime cancer risks associated with
. exposure to potentially carcinogenic chemicals. CSFs, which are expressed in
units of (mg/kg/day)'l. are multiplied by the estimated intake of a
potential carcinogen, in (mg/kg/day), to provide an upper-bound estimate of
the excess lifetime cancer risk associated with exposure at that intake
level. The term "upper-bound” reflects the conservative estimate of the
risks calculated from the CSF. Use of this approach makes underestimation of
the actual cancer risk highly unlikely. CSPe are derived from the results of
human epidemiological studies or chronic animal biocassays to which
animal-to-human extrapolation and uncertainty factors have been applied.

Reference doses (RfDs) have been developed by EPA for indicating the
potential for adverse health effects from exposure to chemicals exhibiting
noncarcinogenic (systemic) effects. RfDs, which are expressed in units of
mg/kg/day, are estimates of lifetime daily exposure levels for humans,
including sengitive individuals, which will result in no adverse health
effects. Bstimated intakes of chemicals from environmental media (i.e., the
amount of chemical ingested from contaminated drinking water) can be compared
to the RfD. RfDs are derived from human epidemiological studies or animal
studies to which uncertainty factors have been applied (i.e., to account for
the use of animal data to predict effects on humans). These uncertainty
factors help ensure that the RfDs will not underestimate the potential for
adverse noncarcinogenic effects to occur.

The Agency has derived CSFs and RfDs for the contaminants of concern at the
Site for use in determining the upper-bound level of cancer risk and
non-cancer hazard from exposure to a given level of contamination. These
values are provided in Tables 21 and 22, respectively.

B.4 RISK CHARACTERIZATION

The risk characterization step of the baseline risk assessment process
integrates the toxicity and exposure assessments into quantitative and
qualitative expressions of risk. The output of this process is a
characterization of the site-related potential noncarcinogenic and
carcinogenic health effects.

Potential concern for noncarcinogenic effects of a single contaminant in a
single medium is expressed as the hazard quotient (HQ) (or the ratio of the
estimated intake derived from the contaminant concentration in a given medium
to the contaminant‘s reference dose). By adding the HQs for all contaminants
within a medium or across all media to which a given population may be
reasonably exposed, the Hazard Index (HI) can be generated. The HI provides
a useful reference point for gauging the potential significance of multiple

«76=



TABLE 2 1.

Toxicity Values
Ol inhalation
(Contarinant o Conoem) Garcinogenictty (mwan*-vl imoAdey) | imo/dey) ~-1| moAgiay) | Rstersnce

e PURGE BLE ORGANICS

Vinyl Chioride A 1.9E+00 - - - HEAST
1,2-Dichioropropane 82 6.8E-02 v - ND - HEAST
Chioroform B2 6.1€03 1602 8.1E-02 ND RIS
Cis-1,2-Dichiorosthene - - 1E-02 - ND HEAST
Benzene A 2.9€-02 - 29E02 - HEAST
Toluene - - 2E01 - SE-01 HEAST
Tetrachioroethene B2 5.1E-02 1E02 1603 ND HEAST
Chiorobenzene - - 2E-02 - SE-03 HEAST
Ethyl Benzene - - 1E-01 - 2E01 HEAST
Tota! Xylenes - - 2E+00 - 8E-02 HEAST
Methy! Ethy! Katone D - SE-02 - 9E-02 HEAST
Methy! isobutyl Ketone - - SEQ2 - 2602 HEAST
1,1,1-Trichioroethane - - 9E-02 - 3E01 HEAST
Chioroethane - - - - - HEAST
1,1-Dichloroethane c ND 1E-01 - 1E-01 HEAST

EXTRACTABLE ORGANICS
1,3-Dichiorobenzene - - - - - HEAST
1,4-Dichlorobenzene c 2.4E-02 ND ND 2E-01 HEAST
1,2-Dichiorobenzene - - SE02 - 4E-02 HEAST
Phenoi - - 6E-01 - ND HEAST
Naphthalene - - 4E03 - ND HEAST
2-Methyinaphthalene - - - - - HEAST
Bis(2-ethylhexyl)phthalate 82 1.4E02 2E-02 ND ND HEAST
Dibenzoturan - - - - - HEAST
Fluorene - - 4E-02 - ND HEAST
Fiuoranthene - - 4E-02 - ND HEAST
Phenanthrene - - IE02 - - HEAST
Pyrene - - 3E02 - - IRIS
Benzo(s)Pyrene B2 S.8E+00 - 8.1E+00 - HEAST
Benzo(d and/or k)Fuoranthene B2 S.8E+00 - 6.1E+00 - .
Benzo(s)Anthracene B2 5.8E+00 - S.1E+00 - *
Chrysene B2 5.8E+00 - 8.1E+00 - *
Indeno(1,2,3-¢c.d)Pyrene B2 S.8E+00 - 8.1E+00 - .
Dibenzo(a,h)Anthracene 82 S.8E+00 - 8.1E+00 - .
Anthraocsne - - 3E-01 - - IRIS
Acenaphthylene - - 3E02 - - HEAST
Acenaphthene - - 6E-02 - - HEAST
Benzo(g.h,i)Perylene - - 3E02 - - HEAST
2-Chioronaphthaiene - - - - - HEAST
2-Methyiphenol - - - - - HEAST
(3-and/or 4)-Methytphenol - - - - - HEAST
2,4-Dichiorophenol - - JE-03 - - HEAST
Psntachioropheno! B2 1.2E-01 3E02 - - HEAST
1,2,4-Trichlorobenzene - - 1803 - 3E3 HEAST
Carbazole 82 20502 - - - HEAST
Diethy! Phthalate - 1 - 8E01 - - HEAST
Di-N-Butyiphthalate - - 1801 - - HEAST
Benzyl Buty! Phthalate (o} ND 2E01 - - HEAST
Oi-N-Octyiphthalate - - 2802 - - HEAST
Hexachliorobenzene B2 1.6E+00 8E-O4 1.6E+00 - HEAST
PESTICIDES

Adrin B2 17E+01 3E-08 1.7E+01 - HEAST
Beta-BHC c 1.8E+00 - 1.8E+00 - HEAST
Alpha-Chiordane 82 1.3E+00 6E05 1.3E+00 - HEAST
Gamma-Chiordane B2 1.3E+00 8E-05 1.3E+00 - HEAST
4,4D0D 82 24E0 SE04” - - HEAST
4,4'-DDE 82 34E01 SE04” - - HEAST
4,4'.0DT B2 3.4E01 SEO4 3.4E01 - HEAST
Dieidrin 82 1.6E+01 SEOS 1.8E+01 - HEAST
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TABLE 21

Toxicity Values

- (Contaminant of Concem) Carcinogenicity | mg/g/dey) 1| (mg/cg/idey) Reference
Endrin - -

Endrin Aldehyde - - . - - - HEAST
Endosuttan | (Alpha) - - SE0S - - MEAST
Endosuifan i (Beta} - - SE-05 - - HEAST
Endosulfan Sulfate - - - - - HEAST
Heptachior B2 4.5E+00 SE-04 4.5E+00 - HEAST
Methoxychlor - - SE-03 - - HEAST

INORGANICS
Aluminum - - - - - HEAST
Antimony - - 4E-04 - ND HEAST
Arsenic A - 1E-03 5.0E +01 ND HEAST
Bardum - - - SED2 - 1E-04 HEAST
Chromium (V) - - SE-03 41E+01 SEO7 IRIS/HEAST
Copper - - 3E02 - ND HEAST
Lead -+ ND ND ND ND HEAST
Manganese - - 1E-01 - 1E-04 HEAST
Mercury - - 3E04 - 8E-0S HEAST
. Nickel' (Soluble Salts) - ND 2802 ND ND RIS

Vanadium - - 7E03 - ’ ND HEAST
dnec - - 2E-01 - ND HEAST
Beryllium B2 4.3E+00 SE-03 8.4E+00 - HEAST
Cobalt - - - - - HEAST
Selenium - - - - - HEAST
Siiver - - 3E-03 - - HEAST
ND Not Determined
- Not Listed

hd A slops factor has not been established for this comound; therefore, the EPA intsrim siope factor for benzo(a)pyrene was assigned since

this compound is also a carcinogenic PAM.

bl A reference dose has not been established for this compound. Based on this compound's structural similarity to 4,4-DDT, the oral

" reference dose for 4,4-DDT was substituted.

«78-



TABLE 22
Derivation of Dermal Critical Toxlcity Values

Analyw =
Siops | AD Ghwonio |  Absorption
_(Contaminant of Concsm) (ma/kg/day) ~-1| (mgAg/day) Fector (a)
PURGEABLE ORGANICS

Vinyl Chioride 1.9E+00 - 0.8

1,2-Dichioropropane 6.8E-02 - 0.8

Chloroform 6.1E03 1€-02 T 08

Cis-1,2-Dichioroethene - 1E02 0.8

Benzene 2.9€-02 - 0.8

Toluens - 2E01 08

Tetrachioroethene S.1E02 1E-02 0.8

Chiorobenzene - 2E.02 0.8

Ethyl Benzene - 1E-01 0.8

Total Xylenes - 2E+00 0.8

Methyl Ethy! Ketone - SE-02 0.8

Methyl isobutyl Ketone - SEO2 0.8

1,1,1-Trichioroethane - 9E02 0.8

Chiorosthane - - 0.8 - -
1,1-Dichioroethane ND 1E-01 0.8 - 8E-02

EXTRACTABLE ORGANICS
Phenol - 8E-01 0.5 - 3E01
1,3-Dichlorobenzene - - (+X 1 - -
1,4-Dichiorobenzene 2.4E-02 ND 0.8 4.8E-02 -
1,2-Dichiorobsnzsne -~ 9E-02 0.5 - SE-02
Naphthaiene - 4E-03 0.5 - 2E-03
2-Methyinaphthaiene - - 0.5 - -
Bis{2-ethylhexyljphthaiate 1.4E-02 2602 0.5 2.8E-02 1602
Dibenzoturan - - 05 - -
Fluorene - 4E-02 0.8 - 2E02
Fluoranthene - 4E-02 0.5 - 2E-02
Phenanthrene - 3E-02 0.8 - 2EQ2
Pyrene - 3E02 0.5 - 2E-02
Benzo(a)Pyrene 5.8E+00 - 0.5 1.2E+01 -
Benzo(d and or k)Fuoranthens S.8E+00 - 0.5 1.2E+01 -
Benzo(a)Anthracene $.8E+00 - 0.5 1.2E+01 -
Chrysene $.8E+00 - 0.5 1.2E+01 -
indeno(1,2,3c,d)Pyrene S.8E+00 - 0.s 1.2E + 01 -
Dibenzo(a,h)Anthracene S5.8E+00 - 0s 1.2E+01 -
Anthracene - 3E-01 0.5 - 2E-01
Acenaphthylene - 3E-02 0.5 - 2E02
Acenaphthene - 6E-Q2 0.8 - 3E-02
Benzo(g,h.i)Perylene - 3EQ2 0.8 - 2E-02
2-Chioronsphthaiene - - (X - -
2-Methyipheno! - - 0s - -
(3-and/or 4)-Methyiphenol - - 0.5 - -
2,4-Dichlorophenol - 3ED3 0s - 2E-03
Pentachiorophenol 1.2E01 3E02 05 24E-01 2E-02
1,2.4-Trichiorobenzens - 1603 0s - SED4
Carbazole 20€02 - 0s 4.0E-02 -
Diethyl Phthalate - 8E-01 0.8 - 4E-O1
Di-N-Butyiphthalate - 1E01 0. - SE-02
Benzy! Butyl Phthalate ND 2E-01 08 - 1E-01
Di-N-Octyiphthaiate - 2E-02 05 - 1E-02
Hexachiorobenzene 1.6E+00 8E-04 0S8 3.2E+00 4E-04
PESTICIDES

Aldrin 1.7E+01 3E05 0.8 J4E+01 2605
Beta-BHC 1.8E-00 - 0.8 3.6E+00 -
Apha-Chiordane 1.3E+00 6E05 0s 26E+00 3E08
Gamma-Chiordane 1.3E+00 SE-0S 03 26E+00 3E-0S
4,4-D0D 2.4E01 SE-O4 0.5 4.8E-01 3E04
4,4-DOE 3.4E-01 SE-O4 05 6.8E01 3E-04
4,4'-007 3.4E-01 SE-04 0.5 6.8E-01 3E-04
Dieldrin 1.8E+01 SE-0% 0.5 32E+01 3E-05




Derivation of Dermal Critical Toxicity Values

TABLE 22

Orad ; “Dermal
. Aalye Siope | O Chonic | Absorpion | Siope
~ (Contaminant of Concem) . (moAg/day) ~-1| (mghgiday) |  Fector (a) | (mioAgAtay) ~-1| ImgAgatay)

mﬁ— S )
Endrin - 3E-04 0.5 - 2E-04
Endrin Aldehyde - - 0.5 - -
Endosuttan | (Alpha) - SE0S 0.5 ~- 3E0S
Endosuifan I (Beta) - SE-05 05 - 308
Endosulfan Suifate - - 05 - -

. Heptachlor 4.5E+00 SE-04 05 9.0E +00 3E-04
Methoxychlor - SEQ3 05 - 3803

INORGANICS )

Aluminum - - 0.2 - -
Antimony - 4E-04 0.2 - 8E-05
Assanic - 1E03 0.2 - 2E04
Barium - SE02 02 - 1802
Chromium (V) - SE03 . 0.2 - 1E03
Copper - 3602 0.2 - 6E-03
Lsad ND ND 0.2 - -
Manganese - 1E01 02 - 2E02
Mercury - 304 0.2 - 6E-05
Nickel (Soluble Salts) ND 1 2e02 0.2 - 4E-03
Vanadium - 7E03 0.2 - 1EQ3
2nc - 2E01 0.2 - ‘4E02
Berylium 4.3E+00 SE03 0.2 2.2 +01 1E03
Cobalt - - 0.2 - -
Selenium - - 0.2 - -
Silver - 3E03 0.2 - 6E04

(a) Based on USEPA HEAs and ATSDR Documents

®) Slope/Absorption Factor

{c) ORAL RID x Absorption Factor

ND Not Determined
- Not Listed



contaminant exposures within a single medium or across media. The HQs and
HIs for the exposure pathways (current and future) identified at the Site are
summarized in Table 23. The only hazard indices which exceed unity result
from the potential of future exposure to contaminated groundwater.

Excess lifetime cancer risks are determined by multiplying the intake level
with the cancer potency factor. These risks are probabilities that are
generally expressed in scientific notation (i.e., 1x10”" or 1E-6). An
excess lifetime cancer risk of 1lE-6 indicates that, as a plausible
upper-bound, an individual has a one in one million chance of developing
cancer as a result of site-related exposure to a carcinogen over a 70-year
lifetime under the specific exposure conditions at a site.

EPA has set an acceptable carcinogenic risk range of 1E-4 to 1E-6, but
prefers that remediation of Superfund sites achieve a residual cancer risk no
greater than 1lE-6. However, depending upon site factors, a risk of 1E-4 may
be considered protective.

The carcinogenic upper-bound risk for each of the exposure pathways (current
and future) identified at the Site are summerized in Table 24. The only
carcinogenic risks which exceed EPA‘s acceptable risk range result from the
potential of future exposure to contaminated groundwater.

+5 UNCERTA

There is a generally recognized uncertainty in human risk values developed
from experimental data. This is primarily due to the uncertainty of
extrapolation in the areas of (1) high to low dose exposure and (2) animal
data to values that are protective of human health. The Site specific
uncertainty is mainly in the degree of accuracy of the exposure assumptions.

Most of the exposure assumptions used in this and any risk assessment have
not been fully verified. For example, the degree of chemical absorption from
the gut or through the skin or the amount of soil contact that may occur is
not known with certainty. Generally accepted default values provided in
Agency guidance wers used when available.

In the presence of such uncertainty, the Agency and the risk assessor have
the obligation to make conservative assumptions such that the chance is very
small, approaching zero, for the actual health risk to be greater than that
determined through the risk assessment process. On the other hand, the
process is not intended to yield absurdly conservative risks values that have
no basis in reality. That balance was kept in mind in the development of
exposure assumptions and pathways and in the interpretation of data and
guidance for this baseline risk assessment.
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TABLE 23

TOTAL HAZARD QUOTIENT
POPULATION PATHWAY HAZARD INDEX

Onsite Trespasser
. | Current Use

Ingeston (ansite surface soil)
Dermal conmct (onsite surface Soil)
Dermai contact (onsite sediment)
Dermal conwact (ansite surtace water)

Total Hazard Index

EXPOSURE PATHWAY

28-02
2603
6E-04
78-05

2E-02

Offsite Adult Resident
Current Use

Ingestion (sediment, SDS)

Dermai contact (sedment, SD4)
Demal contact (sediment, SD5)
Dermal contact (offiste surface water)

Total Hazard index

9E-03"
26-04
S6-04
16-04

16802

Offsite Child Resident
Current Use

Ingestion (sediment, SD5)

‘Dermal contact (sediment, SD4)
Dermal contact (sediment, SDS)
Dermal contact (offsite surface water)

Total Hazard index

88-02
76-04
18-03
85-04

8E-02
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TABLE 2 3
TOTAL HAZARD QUOTIENT

POPULATION

EXPOSURE PATHWAY

PATHWAY HAZARD INDEX

Oftsite Chiid Resident
Future Use

Ofisite Chiid Resident
Future Use

ingestion (offsite shaliow groundwater)
Dermal contact (offsite shaliow groundwater)

Total Hazard index
ingeston (offsite deep grouncwater)
Dermai contct (offsite deep grounawater)
Inhalation (offsite deep groundwater)

Total Hazard index

~6E+00
S8-02

6E+00
1E+00
16-02
0E+00

1E+00

Onsite Child Resident
Future Use

Ingestion (onsite shailow grouncdwater)
Dermal contact (onsite shaliow groundwater)
Inhalation (onsite shallow groundwater)
ingestion (onsite surface sail)

ingeston (onsite shallow subsurface soil)
Dermal contact (onsite surtace soil)

Dermal contact (onsite sediment)

Dermal conmact (onsite surface water)

Total Hazard index

ingestion (onsite deep groundwater)
Dermal contact (onsite deep groundwater)
Inhalation (onsite deep groundwater)
ingeston (onsite surtace sail)

Ingeston (onsite shaliow subsurtace soil)
Dermal contact (onsite surface soil)
Dermati conact (onsite sadiment)

Dermal conmct (onsite surtace water)

Total Hazard index

1E+02
1E+00
SE+00
7801
0E+00
1802
58-04
26-04

1E+02

6E+00
3602
JE+00
76-01
0E+00
9E-03
5E-04
2604

1E+01




-TABLE 2 3
TOTAL HAZARD QUOTIENT

POPULATION EXPOSURE PATHWAY PATHWAY HAZARD INDEX

Offsite Adult Resident Ingestion (cffsite shallow groundwater) 2E+00
Future Use Dermal contact (cfisite shaliow groungwater) 3602
Total Hazard Index 2E+00
Offsite Adult Resident Ingeston (offsite deep groundwater) SE-01
Future Use Dermal contact (offsite deep groundwater) 68-03
Inhalation (offsite deep groundwater) 0E+00
Tota! Hazard Index SE-01
Onsite Adult Resident ingestion (onsite shaliow groundwater) 4E+01
Future Use Derma! contact (onsite shallow groundwater) 76-01
Inhalation (onsite shallow groundwater) J1E+00
Ingestion (onsite surface sail) 86-02
Dermal conmct (onsite surface soil) SE-03
ingestion (onsite shallow subsurface soif) 38-03

Dermal contact (onsite shallow subsurface soif) 3604 .
Dermal contact (onsite sediment) 26-04
Dermal contact (onsite surface water) 46-05
Total Hazard Iindex 4E+01
Ingeston (onsite deep groundwater) 2E+00
Derma! contact (onsite deep groundwater) 16-02
inhalation (onsite deep groundwater) 76-01
ingestion (onsite surtace soil) 8E8-02
Dermal contact (onsite surface soil) $6-03
Ingeston (onsite shallow subsurface 8oil) 36-03
Dermal contact (onsite shallow subsurface soil) 3604
- Dermal contact (onsite sediment) 28-04
Dermal contmact (onsite surtace water) 4B-05
Total Hazard index SE+00




TABLE 23
TOTAL HAZARD QUOTIENT

POPULATION

Onsite Construction Worker

Future Use

EXPOSURE PATHWAY

ATHWAY HAZARD INDEX

Dermal contact (onsite shaliow groundwater)
Dermal contact (onsite surface soll)

Dermal contact (onsite shallow subsurface solf)
Dermal contact (onstte ceep subsurtace soll)
Dermat contact (onsite sediment)

Dermal contact (onsite surtace water)
ingestion (onsite surtace soil)

Ingestion (onsite shallow subsurface soil)

Ingestion (onsite deep subsurface sofl)

Total Hazard index

4E+00
“36-03
7803
3E-03
18-03
2E-03
36-01
4E-01
26-01

SE+00
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TABLE 2 4

TOTAL CARCINOGENIC RISKS
POPULATION EXPOSURE PATHWAY ATHWAY CANCER RISK

Onsite Trespasser Ingestion (onsite surface soil) - 54607
Current Use Dermal contact (onsite surtace soil) 1.5607
Dermal contact (onsite sediment) 1.28407

Dermal con@ct (onsite surface water) 0.0E+00

Total Cancer Risk 8.1607

Offsite Aduit Resident ingeston (sediment, SDS) 3.86-06
Current Use Dermal contact (sediment, SD4) 3.96-08
Dermal contact (sediment, SD5) 8.36-08

Dermal contact (onsite surtace water) 0.0E+00

Total Cancer Risk 3.96-06

Offsite Child Resident ingestion (sediment, SDS) 3.76-06
Current Use Dermal contact (sediment, SD4) 27608
Dermal contact (sedment, SD5) 1.26-07

Dermal contact (onsite surface water) 0.0E+00

Total Cancer Risk 3.86-06
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TABLE 2 4
TOTAL CARCINOGENIC RISKS

POPULATION EXPOSURE PATHWAY - PATHWAY CANCER RISK

Oftsite Adult Resident Ingeston (offsite shaliow groundwater) 0.0E+00
Future Use Dermal contact (offsite shallow groundwater) 0.0E+00
Total Cancer Risk 0.0E+00

Oftsite Adult Resident ingestion (offsite deep groundwater) 5.76-08
Future Use Dermal contact (offsite deep groundwater) 2.06-10
inhalation (offsite deep grouncawater) 76807

Total Cancer Risk 8.26-07

Onsite Aduit Resident Ingestion (onsite shallow grouncwater) 41603
Future Use Dermai contact (onsite shallow groundwater) 27805
Inhaiation (onsite shaliow grounawater) 6.36-06

Ingeston (onsite surface soil) 1.8606

Dermal contact (onsite surtace soil) 3.0807

Ingeston (onsite shaliow subsurface soil) 5.06807

Dermal conmct (onsite shallow subsurface soil) 1.08-07

Dermal contact (onsite sediment) 4 26-08

Dermai contact (onsite surface water) 0.0E+00

Total Cancer Risk 4.1E-03

Ingestion (onsite deep groundwater) 9.76-04

Dermal contact (onsite deep grouncwater) 35606

Inhalation (onsite deep groundwater) 4 4506

ingeston (onsite surface soif) 1.86-06

Dermal conwact (onsite surtace soil) 3.06807

Ingeston (onsite shallow subsurface Soil) 5.0607

Dermal conmct (onsite shaliow subsurface soil) 1.068-07

- Dermai contact (onsite sediment) 4 2608
Dermal contact (onsite surface water) 0.0E+00

Total Cancer Risk 9.8E-04
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. TABLE 24
TOTAL.CARCINOGENIC RISKS

POPULATION EXPOSURE PATHWAY PATHWAY CANCER RISK
Offsite Child Resident ingeston (offsite shallow groundwater) 0.0E+00
Future Use Dermal contact (offsite shallow groundwater) 0.0E+00
Total Cancer Risk 0.0E+00
Offsite Child Resident Ingestion (offsite deep groundwater) 4 46-08
Future Use Dermal conmct (offsite deep groundwater) 8.4E-11 -
inhalation (offsite deep groundwater) 8.168-07
Total Cancer Risk 8.56-07
Onsite Child Resident Ingeston (onsite shallow groundwater) 3.18-03
Future Use Dermal contact (onsite shailow groundwater) 1.26-05
Inhalation (onsite shallow groundwater) 6.66-06
Ingestion (onsite surface soil) 3.9606
Dermal conmct (onsite surface soil) 216807
Dermali contact (onsite sediment) 3.06-08
Dermal contact (onsite surface water) 0.0E+00
-Total Cancer Risk 3.1&-03
Ingeston (onsite deep groundwater) 7.46-04
Dermal contact (onsite deep groundwater) 1.56-06
inhalation (onsite deep groundwater) 4.86-06
ingestion (onsite surface saif) 3.96-06
Dermal contact (onsite surface soil) 21607
Dermal contact (onsite sediment) 3.06-08
Dermal conmact (onsite surface water) 0.0€+00
Total Cancer Risk 7.56-04
Onsite Resident (shaliow groundwater exposure)
Lifetime Cancer Risk = 7.3603
Onsite Resident (deep groundwatsr exposure)
Lifetime Cancer Risk = 1.76-03
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TABLE 2 4
TOTAL CARCINOGENIC RISKS

POPULATION

EXPOSURE PATHWAY

PATHWAY CANCER RISK

Onsite Construction Worker
Future Use

Dermal contact (onsite shaliow groundwater)
Dermal contact (ansite surface soif)

Dermal contact (onsite shallow subsurface soil)
Dermal contact (onsite deep subsurface soil)
Dermal contact (onsite sediment)

Dermal conmact (onsite surface water)

Ingeston (onsite surface soil)

Ingeston (onsite shaliow subsurface soil)
ingestion (cnsite deep subsurface soil)

Tota! Cancer Risk

9.16-06
9.1609
9.16-08
57808
8.56-10
0.0E+00
27807
2.26-06
1.66-06

1.36-05
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8.6 ECOLOGICAL RISK

A qualitative ecological risk assessment was conducted as part of the
Benfield Risk Assessment Report. The surface and subsurface soils appear
pose the greatest risk to flora and fauna df all the contaminated media at
the Site. This is especially true for vegetation which has roots in the
contaminated areas as well as borrowing mammals and insects which may inhabit

- these soils. Groundwater contaminatjion is not expected to pose any

environmental risk as it does not discharge to Browning Branch. Surface
water samples collected in Browning Branch confirm this fact as no organic
contaminants were detected adjacent to or downgradient of the Site. Only one
of the five sediment samples collected from Browning Branch (SD5) contained
elevated levels of PAHs and metals. However, this sediment cannot adversely
impact Browning Branch, even under flood conditions due to the 2-foot berm
between this sampling point and the stream and the topography of the
surrounding area. It is unlikely there are any airborne contaminants from
the soils due to the fact of the vegetation and that the soil has been
undisturbed for over ten years.

8.7 SUMMARY

The health risk posed by this National Priority List site is primarily from
the future use of the groundwater as a potable source. This is due to the
presence of contaminants at concentrations above EPA‘s Maximum Contaminant
Levels for drinking water. These contaminants will be remediated during the
remedial action phase.

Presently, there is no known adverse impact on the eco-system resulting from
the Site. However, the surface water and sediments of Browning Branch will
be monitored during the remedial design/remedial action phase.

9.0 DESCRIPTION OF ALTERNATIVES

Tables 25 and 26 inventory those technologies that passed the initial
screening for remediating the contaminated soils and the groundwater,
respectively. In the initial screening, process options and entire
technology types were eliminated from consideration if they are difficult to
implement due to Site constraints or contaminant characteristics, or if the
technology has not been proven to effectively control the contaminants of
concern. Tables 27 and 28 summarize the results of the final screening

for soll and groundwater remediation technologies, respectively.
Effectiveness, implementability, and relative capital and operation and
maintenance costs are the criteria used for evaluating the technologies and
process options in the final screening. Tables 27 and 28 also provide

the rationale as to why certain technologies were not retained for the
detailed comparison. The retained seven (7) soil remediation alternatives
and eight (8) groundwater remediation alternatives to address the estimated
4,600 cubic yards of contaminated soil and the 22 million gallons of
contaminated groundwater are described below.
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TABLE 235
CONTAMINATED SOIL TECHNOLOGIES AND
PROCESS OPTIONS PASSING INITIAL SCREENING

TECHNOLOGY PROCESS OPTION
No Action None ‘

Site Access and Use Restrictions Land Use Restrictions
Fencing

Environmental Monitoring Air, Soil, and Surface Water Monitoring

Capping Gravel- or Soil-Clay
Soil-Synthetic Membrane
RCRA Multilayer

Surface Controls Surface Water Diversion/Collection System
Revegetation

Dust/Vapor Suppression Water
Organic Agents/Polymers/Foams
Membranes/Tarps
Hydroscopic Agents

Excavation . Contaminated Soils

Onsite Biological Treatment Land Farming
Composting
Slurry Bioremediation

Onsite Chemical Treatment Solvent Extraction
Soil Washing

Onsite Thermal Treatment Rotary Kiln Incinerator
Fluidized Bed Incinerator
Circulating Bed Incinerator
Infrared Incinerator

Pyrolysis

Onsite Physical Treatment Solids Separation/Sizing
Decontamination

Offsite Thermal Treatment RCRA-Approved Offsite Incinerator
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TABLE 2 5 (Continued)
CONTAMINATED SOIL TECHNOLOGIES
AND PROCESS OPTIONS PASSING INITIAL SCREENING

TECHNOLOGY PROCESS OPTION

In Situ Biological Treatmqm Bioremediation

Onsite Disposal Onsite RCRA Landfill
Temporary Storage

Offsite Disposal RCRA Solid Waste Landill
RCRA Hazardous Waste Landfill
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TABLE 26

GROUNDWATER TECHNOLOGIES AND
PROCESS OPTIONS PASSING INITIAL SCREENING

TECHNOLOGY
No Action
Groundwater Use Restrictions

Alternative Water Supplies

Environmental Monitoring

Gradient Control

Surface Control

Extraction

Onsite Biological Treatment

Onsite Physical Treatment

Onsite Chemical Treatment

In Situ Biological Treatment

Onsite Discharge

Offsite Discharge

PROCESS OPTION

None

State Imposed Permit Restrictions

Surface Water

New Wells

Bottled Water

Home Treatment Units

Public Water System Hook-up

Groundwater Monitoring

Extraction Wells
Injection Wells

Surface Water Diversion/
Collection System
Revegetation

Extraction Wells
Extraction-Injection Wells

Submerged Fixed Film Reactor

Phase Separation
Filtration

Carbon Absorption
Ion Exchange

Neutrailization
Oxidation

Chemical Reduction
Aeration

Chemical Precipitation
Onxddation/UV Photolysis

Bioremediation

Surface Water
Injection . Wells
Recharge Trench

Surface Water

Publicly Owned Treatment Works
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ACTION TECHNOLOGY OPTION
l No Action j r No Action H Nore I
Siw Acoess Land Use
andUse
Reetictions.

Contsirment

TABLB
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FINAL SCREENING OF REMEDIAL TEQINOLOGIES FOR THE
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TABLE 2 8 (conitnuea)
FINAL SCREENING OF REMEDIAL TECHNOLOGIES FOR THE
CONTAMINATED GROUNDWATER

GENERAL ’ SCREENING CRITERIA .
RESPONSE REMEDIAL - . RELATIVE
ACTION TECHNOLOGY EFFECTVENESS IMPLEMENTABIUTY * . cost
Efactive procssess fof besting cermin metls. M Imple ble. Equipm p I, and senvk Low to Moderate
o used e protm: s othes pe am wadily evallabie. Treatedwater mey mquie Capital. Moderate
ﬁ.mmumm . further seatnent befom & can be discherged. Opesations & Mainnance
Onslin Chamicsl M, L _ ot ole L npk Equi [. nel, and sk Moderete o High
A { t h wbl ing four~ and five-ring e modly avellabie, Tmated wats: may mquie Cephal. Moderate
P&hu'a' NMMQMMM.M further treatnent tefom R can be discharged. High Operaions &
euidation o¢ LV photolyels alone. Maintenance.
Not ae efisciive ae oxidation/LV ghotolysls in semoving the Would be implamentabls. Bench-—eosls etsdise would be Moderate Caplinl
nogenic PAHe. Quired 10, deamine eflacth High Operations &
Would be used in conjuntion with gradis ) of extrach ik bls. Equipment, p !, and senvic Low Capltal
tschralogive. &nommhaml.d-h?ﬁb. am avellatle. Extracted wates would mquise teatment Moderate Opssations &
Lasge, complex PAHS am mom difioull 15 metebolize. befom I could be discharged or meinjected. ) Maintenance.
Elct wondd Sepend upon volume of wetst 1o be decheiged Easy bnph Son using ronal methods and ned. - Lowe Caphald
and avellsb “dho.ol. NPOES compliance mquired. Pesnils mey be necessary. Low Opsrations &
Mabwenence.
ﬁu. thod by dischergng water. Might mpls bis. Equipment, p 1, and sevices arm avallable Modemts Cepind.
bmmmmmuhm Moderets Opssstions &
bistogiesd boetment. Msintenanse.
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Ssurface water/sediment remediation technologies were not evaluated .as the
this environmental medium does not pose an unacceptable risk to either human
health or the environment. Even though the air pathway does not currently
present an unacceptable exposure pathway, it may pose an unacceptable risk
during the actual implementation of the Site remedy. Therefore, any .
potential adverse impact on air quality will be considered along with the
description of each individual remedial alternative in Section 10.0.
Presently, the need to control air emissions from the Site during remediation
is not anticipated, however, additional information will be generated as part
of the remedial design (RD) to either confirm or rebut this perception.

S.1 APPLICABLE OR_RELEVANT AND PROPRIATE REQUIREMENTS (ARARS

The environmental setting and the extent and characterization of the
contamination at the Benfield site were defined in Section 7.0. Section 8.0
highlighted the human health and environmental risks posed by the Site.
Table 16 lists the contaminants of concern present in the soil and
groundwater at the Site. This Section examines and specifies the cleanup
goals for each environmental medium adversely impacted by the contaminants
found in association with the Benfield site.

9.1.1 Action-Specific ARARS

Action-specific requirements are technology-based and establish performance,
design, or other similar action-specific controls or regulations on
activities related to the management of hazardous substances or pollutants.
Table 29 lists all potential action-specific applicable or relevant and
appropriate requirements (ARARs). Those marked with "RA" are relevant and
appropriate for that particular alternative.

S.1. Chem - C 8

Chemical-specific ARARs are concentration limits established by government
agencies for a number of contaminants in the environment. Chemical-specific
ARARS can also be derived in the Risk Assessment. Table 30 lists all of

the potential chemical-specific ARARs which may be pertinent at the Benfield
site. Discussed below is each environmental medium investigated at the
Benfield site as part of the RI and the associated chemical-specific ARARs.

S.1. So
The soils are considered as two zones. The top 12 inches are considered
surface soils and the subsurface soils lie below the surface soils down to

the groundwater interface which ranges in depth below surface from 3-6 feet.

The risk assessment considered both present day conditions as well as two
future use scenarios. The two future use scenarios involve construction
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TABLE 2 9
ACTION-SPECIFIC ARARs

GROUNDWATER
ALTERNATIVE

STANDARD, RBQUIREMENT

CRITERIA, OR LMITATION CITATION DESCRIPTION GwWi GW2 GW3 Gw GWS Ows
FEDERAL P
GROUNDWATER TREATMENT
RESOURCE CONSERVATION AND 40 US.C. Sect 1800 ot seq
RECOVERY ACT, as amended (RCRA)

entification of Hazardous Waste 40 CFR 281 Federal requirements for classification and - - - RA RA RA

. identification of hazardous wastes '

Vreatment of Hazardous Wastes ina 40 CFR 284.001 Rulea and requirements for the treatment - - - RA RA RA
Unit " 40 CFR 285.400 of hazardous wastes.

Requirements for Generation, 40 CFR 283 Raguiates siormge, ranaportation, and - - - RA R R
Stiorage, Tranepartation, and 40 CFR 264 operation of hazardous waste genersiors.

Disposal of Hazardous Waste
SAFE DRINKONG WATER ACT (SDWA) 42 US.C. Sect 3001 ot 89

Arimary Mmdmum Contaminant © 40 CFR 142 Primary MCL are adopied for the - - - RA RA RA
Lovels protection of human health but inchude an

ansiysis of feasbility and cost of
atainment.



TABLE 2 9
ACTION-SPECIFIC ARARs
GROUNDWATER

-£01-

(continued)
ALTERNATIVE
STANDARD, REQUIREMENT
CRITERA, OR LIMITATION CITATION DESCAIFTION GWM1 GW2 GW3 GWw4 Gws Ows
Mudmum Contaminent Level Gosls 40 CFR 142 EPA has aleo estmblished Maximum - - - RA 1Y RA
80 FR 40038 : Contaminant Level Gosls (MCLGs). The
MNovember 13, 1985) nonenforcesble standards are based on
health oriteria. The MCLGs are goals for
he nation's water supply.
DISPOSAL - DISCHARGE TO SURFACE
WATBRPOTW
CLEAN WATER ACT {CWA) 33 US.C. Sect
12311370
Reguires Uss of Best Avallshie 40 CR 122 Use of best aveilable echnology - - RA RA RA RA
Trestment Technology BACT) economically achisveble is required
control discharge of toxic polutants
POTW
National Pollstant Discharge 40 CFR 122 Subpart C. Use of best avallable technology - - RA RA RA RA
Bimination System Permit Regulstions economically achievable for toxic
polutants discharged © & POTW. 7
DOtecharge must be Consistent with the 40 CFR 122 Discharge must comply with EPA- - - RA RA RA RA
Regquirements of & Water Quality spproved Water Quality Manegement
Management Plan Approved by EPA Plan
Superhmd Amendments and 42 US.C. Sect 0801 ot seq Discherge must comply with Federal
" Feanthortzation Act (SARA) Water Quaity Criteria.
Discharge must not increase Section 121 (1)2)}B)HN) Selected remedial action must establish - - RA RA RA RA
contaminant concsntrations in offelts a standard of control ©© Maintain surface
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TABLE 2 9

ACTION-SPECIFIC ARARs
GROUNDWATER
{continued)
’ ALTERNATIVE
STANDARD, REQUEREMENT L
CRITERA, OR LIMITATION CITATION DESCRIPTION GW1 Gw2 GW3 GWA GWS Ows
STATE
mmmmm' NCAC-13A-28 Surtace Water quality standards - - RA RA RA° AA
North Caroline Groundwater Standards NCAC-15A21. Groundwater quafity standards, reguiates . - M R R R
injection wells .
Wastowater Discharge o Surface Waters NCAC-18A-2H Regulatss surface water discharge and - - RA RA RA RA
' discharges © POTW. :
North Carolina Alr Poliution Control NCAC- 15A-20 Air pollution control air quality and - - - RA RA - RA
Regquiremments emissions standards
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STANDARD, REQUIREMIENT
CRITERA, OR LIMETATION

CITATION

TABLE 2 9

ACTION-SPECIFIC ARARs

SOILS

ALTERNATIVE

SS3 Ss4 SS8

DISPOSAL - TREATED RESIDUE

RESOURCE CONSERVATION AND
RABCOVERY ACT, as amended (RCRA)

Classification of Hazardous Waste

Land Diaposal Ban

SOL TREATMENT

RESOURCE CONSERVATION AND
RECOVERY ACT, as amended (RCRA)

\entfication of Hazardous Weste
Treatment of Hazardous Wastes in a

Requirements for Generation, Storage,
Transporiation, snd Dlsposal of
Hazasdous Waste

Land Disposal Restricions

42 US.C. Sect 6001 ot segq
40 CFR 281

40 CFR 208.10-12
40 CFR 208 Subpert D)

40 U.S.C. Sect 1600 ot seq
40 CFR 281
40 CFR 264.001

40 CFR 284

40 CFR 280.10-12
40 CFR 208 (Subpert D)

Federal requirermnents for classification and
identification of hazardous wastes

Disposal of contaminated soll and debris
resulting fom CERCLA response attions
ase subject 10 federal and disposat
prohibitions.

Federal requirements (or classification and
identification of hazardous wastes.

Rules and requirements for the treatment
of hazsrdous wastes.

Raguletes storage, transporiation, and
operation of hazardous wasts generators.

Establishes teetment stendards for
haxardous westss.

2
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TABLE 2 9

ACTION-SPECIFIC ARARs

RA - Relavent and Appropriate

SOILS
(continued)
ALTERNATIVE
STANDARD, REQUIREMENT .
CHRITERIA, OR LIMITATION CITATION DESCRIPTION S$S1 §$S3 SS4 S§S5 §S8 8S7
CLEAN AR ACT
Al Use Approwal 40 CFR 60 (Subpert A) Requires notification and pesformance - RA RA RA - RA
resting by owner or operaior.
mmmm 40 CFR 80 (Subpart 8) Defines imiations for perticutate - - - RA - RA
Pesformance Testing emissions, test methods, snd
monitoring requirements for
Incinerxtors.
Sute
North Caroline Harardous Waste NCAC - 1SA-13A Siting and design requirements for - RA RA RA - RA
Management Rules hamrdous waste TSOs. )
North Carolina Als Poliution Contol NCAC-15A-20 Air pollution contol, air quality, & - - RA " RA - RA
Faguiremans emissions contol standards. :
North Carolina Sedimentation Control NCAC-15A4 Requirements for prevention of - RA RA m - RA
Rulss sedimentation pofution. .



=L0T-

Suaderd, Requircasent

Seke Drinking Water

Nationsl Prissery
Drinking Weter
Sunderds

Natiossl Secondasy
Drinkisg Water

Mazismes Coatemisant
Level Goals

Table 3 0

Potential Chemical-Specific ARARs

49 USC Sect. 300

49 CPR Pant 141

40 OR Pt 10

Pub. L. N* 99-399,100
Stat. 642 (1906)

Establishod bealth-based standards

for public waicr systcas
(maximees contaminast fcvels).

Bemblishes welfarc-based
standerds for public water systcas
(scoondary saximem contamineat
levels).

goals sct at levels of a0 kmowa or
aaticipated adverse health effect.

The MClLs for orgeaic and imorgeaic
coatamisants are reicvant and appropriate
for growadwatcr at the site since it is a
The sccondary MCLs for morgaaic
contaminests i grouadwates arc “1o be

Proposed MQLGs for orgasic and isorgamic
contaminagpts are reicvast and spproprinte
for growadwater potcatially weed for
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RCRA SWMU
Requircmcats

Solid Waste Disposs] Act
Land Disposal
wm&

Respoase, Compeasation, and Lisbiliey
Act of 1980 (CERQLA)

Tabled 0 (continued)

Potential Chemical-Specific MS

33 USC Sect.
1251-13%

40 CFR Part 191
42 USC 65,
612, AU, OB

40 (PR Part 264

40 R Part 25434

Q2 US.C 6901 cteeq.
40 CPR Part 268

4Q US.C 9601 ctaeq.

Sets criteria for water quality
based oa taxicity t0 aquatic
orgasicres and human health.

Provides for groundwater
peotection standards, groeral

Provides for protectios of
proaadwater at solid waste
sasagrmeat uait.

Establiched a timetable for
restrictios of laad dispoal of

Provides for response ©0 hazardoss
substances reieased into the
eaviroameat and he cicansp of

~ Applicable/

Relevant and

Yes/No

'lheAWOClntm-ndm
confaminants are reicvaat and sppropriate

The RCRA NCLs arc relevant and
appropriaic for groundwaler at the site.

May be applicable if remedinl action

inchades provisions for aa oo-site hadGll

May be applicable if bazardous ssterinls arc

disposed ol
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. 4 USC 1837

9 O Pant 9

40 CPR Part 61

3 R 190
Part 120

Table 3 0 (con‘tinued)

Potential Chemical-Specific ARARs

20 ambicat air quality staadard
exists.

Provides saficty ruics for handling
Soring remedial activiti

Applicable/
Relkevaat and

Nao/Yes

No/Yes

ertINo

" May be relevant or spproprias: if on-site

treatmeat waits arc part of remodial actinns,

May be relevant or appropriate if os-site
treatsacal waits arc part of remedinl actions.

Heakth and Safety roquirements are
applicable 10 all poicatial remedial actions.
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North Owoline Water 1SANCAC2B
Qualisy Contsol
Stapdurds

. Narth Carolisa Drisking 130A NCAC

Water Act n-xn7

Table 3 0 (continued)

Potential Chemical-Specific ARARs

Applicable/
Relevast and

Regulates off-site transportation of  Yes/No

Batabliches wates quality Yeu/Yes

Regulaics water cystems within the No/Yes
State which ty drinki
that may affect the public health.

Reguiations for traasport of contasinated
medin off-site arc applicable 0 poscatind
activitics st the site.

Guidetines for allowsble levels of soxic
organic and norgeaic compounds in sarface
water after a dischargr is mimd with a

Provides the State with the suthority sccded
0 assume primary eaforccracat
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North Owroline Comprehcasive
Bavircamcstel Response Act

) 1
Table 3 0 (continued)

Potential Chemical-Specific ARARs

1SA NCAC Chapter 21

130 A NCAC

310.1310.0

Establishes growadwatcr

Applicable/
Relecvant and

Yes/No

Guidetines for allowable levels of somic
organic and isorgaaic compowads i
growadwatcy aficr a discharge.



activities and inhabitance of residential dwellings on the Site. Based on
the risk assessment findings, neither surficial nor subsurface soils pose an
unacceptable risk to human health. Under current conditions, the greatest
cumulative risk to the exposure to contaminated surficial soils is for a
trespasser at 6.9 x 10-7. Under future coriditions, the greatest. cumulative
risk to the exposure to surficial soil is 4.1 x 10-* for a child living on
the Site. There is no current cumulative risk associated with the subsurface
- soils as there are no complete exposure pathways. Under future conditions,
the greatest cumulative risk to the exposure to contaminated subsurface soils
is 3.9 x 10-* for a construction worker. The cumulative Hazard Index to

the exposure to either surficial or subsurface soils is less than one (1).

As specified in the Adminjistrative Record, the levels of contaminants in the
unsaturated soils will continue to adversely impact the quality of the
groundwater above ARARs for an estimated 200 years. Therefore, soil
remediation goals, based on the ability of these contaminants to migrate
through the soils and leach into the underlying groundwater, were developed.
The remediation levels were generated by the "Multimedia Leaching™ model. 1In
comparing the remediation goals based on leachability to the remediation
goals to protect human health to a risk level of 1 x 10-¢, the health based
cleanup goal for benzo-A-pyrene was more protective than the leachability
remediation goal and was therefore included in Table 31. Table 31

presents the remediation goals for contaminants in the unsaturated soils.

9,1.2. Groundwater

As stated earlier, the groundwater at the Benfield site is designated as
‘Class GA by the State and Class IIB by EPA. Since this groundwater is a
potential eocurce of drinking water, it needs to be remediated to a level
protective of public health and the environment.

The Safe Drinking Water Act and North Carolina Administrative Code, Title 15,
Subchapter 2L (NCAC T15:02L.0202) establish maximum concentration levels
(MCL8) and non-zero maximum contaminant level goals (MCLGs) for numerous
organic and inorganic constituents. For contaminants that do not have either
a Federal or State cleanup goal, risk based remediation goals numbers were
calculated. The cleanup goals to be obtained at the Benfield site along with
the source for the stated goals are shown in Table 32. The most stringent
State or Federal requirements were included in this table.

9.1.2.3 Surface Water

The RI determined that Browning Branch is not currently being adversely
impacted by the Site. Therefore surface waters are not in violation of the
Federal Ambient Water Quality Criteria (AWQC, EPA, 1986) or the State of
North Carolina Water Quality Standards. These ARARs protect human health and
aquatic organisms. However, because there is a potential for contaminated '
groundwater to naturally discharge to Browning Branch, additional surface
water samples will be collected from Browning Branch and analyzed during the
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TABLE 31 SOIL REMEDIATION LEVELS

Maximum Soil Soil Source for
Contaminant Concentration| Remediation Remediation
: {(mg/kg) Level (mg/kg) Level
SEMI-VOLATI ORGANICS
Carcinogenic PAHs
Benzo(A)Anthracene 33.0 0.8 L
Benzo-A-Pyrene 14.0 0.3 H
Benzo(B and/or K)Fluoranthene 31.0 1.6 L
Chrysene 23.0 1.6 L
Indeno (1,2,3-CD)Pyrene 5.1 2.8 L
Naphthalene 120.0 10.0 L
Pentachlorophenol 19.0 - 1.0 L

H -~ Remediation Goal to Achieve a Cancer Risk of 1 x 10-¢
L ~- Remediation Goal to Protect Groundwater from Concentrations Above
Groundwater ARARs

RD and if warranted, during the Remedial Action (RA) phase. This additional
data will allow the quality of this stretch of Browning Branch to be
monitored. 1f levels of contaminants detected exceed those provided

Table 33, then additional investigation of Browning Branch will be
warranted (refer to Section 11.3)

1f determined to be hNecessary in the RD, any discharge of water to Browning
Branch will meet the substantive requirements of a National Pollution
Discharge Elimination System (NPDES) discharge permit.

9. ed

There are no Promulgated Federal or State quality standards for sediments;
however, guidelines developed by the National Oceanic and Atmospheric
Administration (NOAA) are deemed *"To Be Considered* (TBC) are listed in
Table 34. No Site related contaminants were detected in the sediment
downstream of the 8ite in Browning Branch, but as discussed in Section 7.3,
elevated levels of PaHs were detected in a sediment sample collected beneath
a railroad bridge crossing Browning Branch. The railroad bridge is
constructed of creosote treated railroad ties. The Hazard Indices under
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LEVELS

TABLE 32 GROUNDWATER REMEDIATION D
Maximum Remediation|Source
Contaminant Concentration Level
Detected (ug/l) (ug/l)
VOLATILE ORGANICS
Benzene 20 5 A
Chlorobenzene 100 100 A
1,2-Dichloropropane 6 0.56 c
Vinyl Chloride 53 0.015 c
Total Xylenes 1,800 400 c
SEMI-VOLATILE ORGANICS .
Carbazole 380 5 D
Carcinogenic PAHs-
Benzo(B and/or K)Fluoranthene 63 0.2 B
Benzo(A)Anthracene 77 0.1 B
Benzo-A-Pyrene 3 0.2 A
Chrysene 56 0.2 B
Indeno (1,2,3-CD)Pyrene . 12 0.4 B
1,4-Dichlorobenzene 6 1.8 c
Naphthalene 2,500 100 D
Pentachlorophenol 89 1 A
INORGANICS
Antimony 83 6 A
Barium 8,100 1,000 c
Beryllium 15 4 a
Chromium 740 50 c
Lead 380 15 E
Manganese 18,000 S0 c
Nickel 380 100 A
Vanadium 1,100 200 D

SOURCES OF SPECIFIED REMEDIATION GOAL

- MCL
Proposed MCL, Phase V Rule

Bmo0wy
|

State Groundwater Quality Standards
Health-Based Remediation Goal (Protective to 10-%)
EPA, Region IV BEstablished Action Level

(NCAC 15-2L.0202)
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current and future exposure scenarios is. less than or equal to 8.1 x 10-2,
The greatest carcinogenic cumulative risk under current conditions is

3.8 x 10-* and 4.2 x 10-* under future conditions. This risk is within
the Agency'’s acceptable risk range of 10-* to 10-¢, therefore the
sediment in this area will not be remediated. .

Additional sediment samples will be collected in association with the surface
water samples discussed above. If the concentration of contaminants detected
in the sediment exceed the levels listed in Table 34, then additional .
investigation of Browning Branch will be warranted (refer to Section 11.3)

TABLE 33 SCREENING CRITERIA FOR SURFACE WATER

Chemical Permissible Level’
ORGANICS
Benzene 71.4 ug/1
PAHSs 0.0311 ug/1
Vinyl chloride 525 ug/1
INORGANICS
Barium 1,000 ug/1
Beryllium 6.5 ug/l
Chromium (total) 50 ug/l
Lead 25 ug/1
Manganese 50 ug/l
Nickel 88 ug/1

* « Freshwater Quality Standards Obtained
from North Carolina Administrative Code,
Title 15A, Subchapter 2B (NCAC T15A:Q2B)

9.1.3 location-Specific ARARs

Location-specific ARARs are design requirements or activity restrictions
based on the geographical and/or physical positions of the Site and its
surrounding area. These requirements and/or restrictions can be stipulated
by Federal, State, or local governments. Table 35 lists the
location-specific ARARs that apply at the Benfield site.

~115~



TABLE 34 SCREENING CRITERIA FOR SEDIMENT

Permissible Level’

Chemical : (NOAA ER-L/ER-M)
ORGANICS
Phenanthrene 0.225/1.38 mg/kg
Anthracene 0.085/0.96 mg/kg
Fluoranthene 0.6/3.6 mg/kg
Pyrene 0.35/2.2 mg/kg
Benzo (A)Anthracene 0.23/1.6 mg/kg
Chrysene 0.4/2.8 mg/kg
Benzo(A)Pyrene 0.4/2.5 mg/kg
Dibenzo(A,H)Anthracene 0.06/0.26 mg/kg
INORGANICS
Copper 70/390 mg/kg
Lead . 35/110 mg/kg
Nickel 30/50 mg/kg
Zinc 120/270 mg/kg

* -~ Guidelines developed by National Oceanic and
Atmospheric Administration (NOAA) to protect
aquatic life '

ER-L (Effects Range-Low)
ER-M (Effects Range-Median)

9.2 REMEDIAL ALTERNATIVES TO ADDRESS SOIIL. CONTAMINATION

Seven (7) alternatives were developed to address soil contamination at the
Site. They are list below:

Alternative 881: No Action

Alternative 8S2: RCRA Cap

Alternative 8833 Soil Washing/Slurry Biotreatment
Alternative S54: Solvent Extraction

Alternative 8S5: On-gite Incineration
Alternative S8S6: In-situ Bioremediation
Alternative 8§87: Off-gite Incineration
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Standard, Requircment
L imitation

Federal

Resource Conservation
and Recovery Act (as amended)

Location
Standards

Fish and Wildlife
Coordination Act

Floodplain Management
Executive Order

Table g 5

Potential Location - Specific ARARs

42 USC 6901

40 CFR 264.18(b)

16 USC 661-666

Executive Ordes
11988;40 CFR 6302

A TSD faality must be
designed, constructed,
operated, and maintained to
avoid washout.

Actions that are to occur in
floodplain should avoid
adverse effects, minimize
potential harm, restore and
preserve natural and
benefical value,

Applicable/
Relevant and

Appropriate

No/Yes

Yes/No

Comment

Potential remedial aliernatives
within the 100-year floodplain.
Requirement is relevant and
appropriate.

Remedial actions are to prevent
incursion of contaminated
groundwater onto forested
floodplain.
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Standard, Requirement
Criteria or Limitati

- Eedersl (continued)

Endangered Species At

Clean Water Act

Dredge or Fill
Requirements -
(Section 404)

Rivers and Harbors
Act of 1889
Section 10 permit

Table 3 § (continued)

Potential Location-Specific ARARs

Citation

16 USC 1531

33 USC Seat. 1251

40 CFR 230

33 USC Sect. 403

Description

Requires action to conserve
endangered spedes or
threatened species,
including consultation with
the Department of Interior.

Requires permit for
discharge of dredged or fill
material into aquatic
cavironment.

Requires permit for
structures or work in or
affecting navigable waters.

Applicable/
Relevant and
Appropnate

No/No

PlolNo

No/No

Comment *

No threatened or endangered
species or critical habitats were
identified in or pear the site.

No alternative will be developed
which will discharge dredge or fill
material into an aquatic
environment.

No alternative involves work that
would affect a navigable waterway.
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Table 3 5 (continued)

Potential Location-Specific ARARs

Standard, Requirement

Criteria or Limitation Citation
Fedezal (contipued) '

Wilderness Act 16 USC 1311
National Wildlife 16 USC 668
Refuge System 50 CFR 27

State General Statistics of
North Carolina Sedimentation  North Carolina,
Pollution Control Act Chapter 113A, Article 4

Desaiption

Arca must be administered
in such a way as will lcave it
unimpaired as wilderness
and will preserve it as a
wilderaess.

Restricts activities within
National Wildlife Refuge.

Establishes mandatory
standards for control of
sedimentation and ¢rosion
in streams and lakes.

Applicable/
Relevant and
Appropriate
Nao/No
No/No
No/No

Commeat

No wilderness areas exist onsite or
adjacent to the site.

No wildlife refuge arcas exit onsite
or adjacent to the site.

No alternative will be developed
which discharges sediment into
strcam.



9.2.1 S8SSl1l: No Action

.The No Action alternative is included, as required by CERCLA and the National
Contingency Plan (NCP), to serve as a baseline for comparing the benefits
achieved through the other source control fmeasures. Under the no action
alternative, the Site would be left “as is" and no monitoring, control,
treatment, or any other type remedial activity would occur at the Site.

A slight reduction in the levels of contamination may occur over time through
natural process; however, the contaminants in the soil would continue to
contribute contamination of the groundwater above groundwater cleanup goals
for up to 200 years. Short-term effectiveness presents no additional risks
to public health or the environment. This alternative would not
significantly reduce the toxicity, mobility, or volume (TMV) of the
contaminants.

Contaminated Site soils do not pose an unacceptable risk to either human
health or the environment under current or potential future conditions;
however, unless the levels of contamination are not reduced to those
specified in Table 31, groundwater will be adversely impacted above
groundwater cleanup goals for the next 200 years.

The No Action alternative could be readily implemented, and would not hinder
any future remedial actions. There are no construction or operation and
maintenance (O&M) costs associated with this alternative; therefore, the
total present worth (PW) costs is zero. ’

éapttal Cosgts: S 0
PW O&M Costs: S (]
Total PW Costs: $ (]
Time to Implement: None

Estimated Period of Operation: 30 years

9.2.2 lternative : _ RCRA Ca

This alternative requires the construction of a RCRA multi-layer cap over the
contaminated soils and the installation of surface drainage controls. This
"alternative also involves the implementation of institutional controls to
help prevent direct contact and incidental ingestion of contaminated soil by
the general public. The institutional controls consist of maintaining the
6-foot chain-iinked security fence installed around the Site during the RI
and displaying warning signs in obviocus locations to alert the public of
potential hazards. PFuture use of the property would also be limited by the -
application of deed restrictions. State and local agencies would be
responsible for the implementation and enforcement of these restrictions.

The RCRA multi-layer cap would consist of the following layers in ascending

order: a densely compacted 2 foot-thick clay layer placed over the
contaminated soils, a synthetic polyethylene liner of at least 30 mils in
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thickness on top of the clay layer, a synthetic drainage layer over the
synthetic liner along with a geotextile fabric to prevent clogging of tae
drainage layer, and finally, 18 inches of native soil and 6 inches of
top-soil on top of the geotextile fabric. A vegetative cover of native grass
would be established to minimize cap erosion. PFigure 18 provides a plan

and cross-sectional view of the cap.

Sinoe heavy earth moving and grading equipment would be used, dust control
measures would be needed to minimize short-term potential release of airborne
particulates and fugitive dust. Surface drainage channels would be
constructed around the perimeter of the cap to collect surface runoff and
water from the drainage layer. The collected water would be drained into
Browning Branch. This alternative would only reduce the mobility of the
contaminants and would not reduce either the toxicity or volume of the
hazardous substances present at the Site. And since hazardous materials will
be left on-site, the long-term effectiveness and permanence of this
alternative would be reviewed every five years as required by Section 121(c)
of CERCLA.

The risks associated with this Site will be reduced by eliminating the
potential for the public to come into direct contact with contaminated soil.
However, due to the seasonal fluctuations in the groundwater level, this
alternative would not be protective of groundwater due to this “flushing”
action. No special implementation requirements or treatability studies are
anticipated in order to implement this alternative.

Capital Costs: $§867,700
PW O&M Costs: $ 45,200
Total PW Costs: §912,900
Time to Implement: 4 months

Estimated Period of Operation: 30 years

V! 3 Was Slu (=) atment

This alternative involves the microbial degradation to destroy the
contaminants in the soil. Prior to biotreatment, the contaminated soil will
be excavated, separated and sized, and washed. The washing process will
reduce the volume of contaminated soil to be remediated through the
bioreactor.

Soil washing will generate two primary effluents: clean coarse fraction of
soils (sand, gravel and cobbles) and a slurry containing the soil fines
(silt, clay, and organic matter). As the majority of the contamination in
the soil is associated with the smaller soil particles, the slurry will be
transferred to a biological treatment system where bacteria will destroy the
contaminants. PFollowing confirmation sampling, coarse soil fraction and the
treated soil fines will be replaced in the on-site excavations, graded, and
revegetated. Any remaining hazardous waste residual will be disposed of at
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an off-site, RCRA-permitted hazardous waste facility. The facility will need
to be in compliance. The Water contaminated by the washing syltem will be
treated through the groundwater treatment system.

This alternative will reduce the current risk presented by the contaminated
soils by reducing the TMV of the contaminants in the soils. By obtaining the
soil cleanup goals specified in Table 31, the underlying groundwater will
also be protected so that MCLs for these contaminants are not exceeded.

In addition to the need for confirmation sampling, surface water runoff and
fugitive dust emissions would need to be monitored and potentially controlled
during implementation of this alternative. Confirmation sampling will
include TCL/TAL analyses and Toxicity Characteristic Leaching Procedure
(TCLP).

Treatability studies are needed to determine if additives will enhance the
desorptive ability of the washing solution as well to define the optimal
operationing conditions for the slurry bioreactor.

Capital Costs: $1,775,340
PW O&M Costs: 3 45,260
Total PW Costs: $1,820,600
Time to Implement: 12 months

Estimated Period of Operation: 4 months

: 2.4 lte ve SS4: Solven X ct

This alternative treats the contaminated soil using a solvent or scolvents to
extract the contaminants of concern. Prior to solvent extraction, the
contaminated soil will be excavated and separated by size. In the mixing
tank, the contaminated soil is blended with the solvent. Following mixing,
the cleaned scil and solvent are separated with the solvent being reused.
Following confirmation sampling, the cleaned soil will be backfillod into the
excavated areas, graded and revegetated.

rhi- alternative will achieve the same benefits and degree of protection as
Alternative S53 as well as remediate the same volume of soil. 1In addition to
the need for confirmation sampling, surface water runoff, fugitive dust
emissions, and solvent emissions would need to be monitored and controlled.
Confirmation sampling will include TCL/TAL analyses and TCLP.

Issues to be resolved in the RD include: determining the type(s) and voluma
of solvents needed, if air emissions control apparatus are needed, and
determine the most cost efficient manner to dispose of the spent solvents
following completion of the soil remediation process.
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Capital Costs: $2,308,000

‘PW O&M -Costs:-- - . - $ 45,200
Total PW Costs: $2,353,200
Time to Implement: 12 months

Estimated Period of Operation: 6 months

‘ 9.2.5 Alternative SS5: oOn-site Incineration

This alternative involvaes excavation and incineration of the contaminated
soils in an on-site mobile incinerator and will achieve the same of level
protection of public health and the environment as Alternatives SS3 and 5S4.
The incinerator destroys the organic contaminants in the soil. 1If
concentrations of metals in the treated soils become too high, then these
soils will be stabilized/fixated/solidified prior to replacing the soil back
into the excavation areas. TCLP tests will be conducted on the ash prior to
placement back in the excavated areas.

Initially, two treatability studies will be conducted during the RD. PFirst,
a trail test burn and secondly, a study to determine if contaminated cobbles
can be decontaminated to the appropriate cleanup goals. A third treatability
study will be needed if ash from the incinerator fails the TCLP test. If
this occurs, a treatability study will be needed to optimize the chemicals to
stabilized/fixated/solidified the ash prior to placement. The need to
control surface water runoff and fugitive emissions during excavation would
also be evaluated in the RD.

Capital Costs: $6,450,300
PW O&M Costs: s 45,200
Total PW Coste: §6,495,500
Time to Implement: 8 months

Estimated Period of Operation: 4 months

9.2.6 Alternative SS6: In-situ Bioremediation

This alternative employs the use of microorganisms to bioremediate the
contaminated soil in place. The contact between hazardous compounds and the
microbes would be enhanced by periodically flooding the soil with a nutrient/
oxygen rich solution. This solution will help create the appropriate
environmental conditions for the microbiological destruction of the targeted
contaminants. By alternately flooding and draining the soil, the indigenocus
microbial population is supplied with the water and atmospheric oxygen needed

to degrade the contaminants. Treated groundwater will be used to supply the
flood water.

Given sufficient time, this alternative will achieve similar levels of TMV
reduction as do Alternatives S83, SS4, and 885, however, this alternative
will take an estimated 3 years to achieve these goals.
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Issues to be resolved in the RD include a treatability study to optimumize
the watering and nutrient schedule as well as the nutrients to be added and
the necessity to control surface water runoff.

Capital Costs: $1,020,100 . .
PW O&M Costs: S 45,200

Total PW Costs: $1,065,300

'Time to Implement: 4 months

Estimated Period of Operation: 3 years

9.2. Alt ative SS7: Off-site Incineratjion

This alternative will achieve the same degree of protection as SS5 but there
is an added short-term risk associated with this alternative as contaminated
soils will need to be transported to the RCRA-permitted off-site incineration
facility. The final disposal of the incinerated soil ash will be the
responsibility of the incineration facility. The excavated areas will be
backfilled with clean scil, graded, and revegetated.

A trail burn will need to be conducted during the RD. Surface water runoff
and fugitive dust emissions would also need to be monitored and potentially
controlled.

Capital Costs: $14,096,800
PW O&M Costs: S 45,200
Total PW Costs: $14,142,000
Time to Implement: 4 months

Estimated Period of Operation: 6 monthse

9.3 REMEDIAL ALTERNATIVES TO ADDRESS GROUNDWATER CONTAMINATION

Eight (8) alternatives were developed to address groundwater contamination at
the Site. They are listed below:

Alternative GWl: No action
Alternative GW2:  Restrict Groundwater Use and Monitor
Alternative GW3: Groundwater Containment/Surface Water Discharge
Alternative GW4A: Extraction, Above-ground Bioremediation, Surface Water
] Discharge
Alternative GW4B: Extraction, Above-ground Bioremediation, POTW
Discharge
Alternative GWSA: Extraction, UV/0X, Surface Water Discharge
Alternative GWSB: Extraction, UV/OX, POTW Discharge
Alternative GW6: Extraction, Above-ground Treatment/In-Situ
Bioremediation
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9.3.1 Alternative GWl:s No action

‘The No Action alternative is included, as required, to serve as a baseline
for comparing the benefits achieved by the other groundwater remediation
alternatives. No cleanup activities are implemented to remediate the
groundwater adversely impacted by past Site activities. The implementation
of this remedy could begin immediately and would have no negative impact on
future remedial actions.

A slight reduction in the levels of contamination may occur over time through
natural processesa; however, the levels in the groundwater would remain above
the groundwater cleanup goals for up to 70 years. Although there is no
current unacceptable risk associated with the contaminated groundwater, this
situation would change immediately if a potable well was installed near the
Site. The reason there is no current risk is because nobody in the vicinity
of the Site is using the groundwater as a source of drinking water. However,
if a potable well was installed in or near the plume, the risk would increase
to 3.1 x 10-3*. Since this alternative does not involve any treatment or
other remedial action, the reduction in the TMV of the contaminated
groundwater at the Site would result from natural processes.

There are no capital costs associated with this alternative; however, O&M
costs would be incurred since hazardous materials would be left on-site and
Section 121(c) of CERCLA requires long-term effectiveness and permanence
reviews every five years when hazardous materials are left at a site.

Capital Costs: S 0
PW O&M .Costs: 0,000
Total PW Costs: $ 70,000
Time to Implement: None

Estimated Period of Operation: 30 years

9.3.2 Alternative GW2: Restrict Groundwater Use and Monjitor

Under this alternative, institutional controls will be implemented,
restricting the use of the groundwater in the vicinity of the Site. The
institutional controls include deed restrictions and not issuing any well
drilling permits for new wells on properties which may be impacted by the
contaminated groundwater plume. This would prevent future use of the aquifer
for such purposes as potable and industrial water supplies, irrigation,
washing, etc. State and local governments would be responsible for imposing
and enforcing these restrictions.

Periodic sampling of the groundwater would take place in order to monitor
changes in both contaminant concentrations as well as defining the migration
of the plume. The need for additional monitoring and the frequency of the
sample monitoring would be resolved in the RD.
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Canital Costs: $120,800

PW O&M Costs: $115,000
Total PW Costs: : $235,800
Time to Implement: 12 months

Estimated Period of Operation: 30 years

9.3.3 Alternative GW3: Groundwater Containment/Surface Water Discharge

This alternative involves installing extraction wells downgradient of the
contaminant plume in addition to the activities included under Alternative
GW2. Two (2) extraction wells pumping at a rate 3 gallons per minute (gpm)
each should be able to produce a hydraulic barrier to control contaminant
migration as well as capture the contaminants. The extracted groundwater
would be discharged to Browning Branch following treatment. The discharged
effluent would meet the substantiative requirements of a NPDES permit. The
point of compliance for this alternative would be the extent the plume as
traveled in the aquifer. '

The treatment train for the extracted groundwater would consist of a
pre-treatment step to remove iron and manganese, an ion exchange unit to
remove heavy metals, and a polishing step to remove any organic
contaminants. A granular activated carbon (GAC) adsorption unit would be
used as the organic contaminant polishing step.

The following work/information will need to be performed/generated in the

RD: additional groundwater modeling and aquifer testing, a treatability
study to size the groundwater treatment equipment, and a determination of how
to dispose of waste streams generated by the RA. Additional hydrogeological
information is needed to insure the extraction wells will accomplish their
goals. Sludge generated by the aeration step is typically non-hazardous.

The waste stream created by the regeneration of the ion-exchange resin and
the spent GAC are both typically considered hazardous.

Capital Costs: $ 465,000
- PW O&M Costs: S 877,700

Total PW Costs: $1,342,700

Time to Implement: 6 months

Estimated Period of Operation: 30 years

i 29l Ve

wﬁter Discharge

This alternative involves installing extraction wells throughout the
contaminant plume to actively extract groundwater for treatment as well as
the activities discussed in Alternative GW2. PFive (5) extraction wells
pumping at a rate 3 gpm are anticipated to obtain the remedial action
objective of this alternative. The extracted groundwater would be discharged
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to Browning Branch following treatment. The discharged effluent would meet
the substantiative requirements of a NPDES permit. The point of compliance
for this alternative is the entire Site.

The treatment train for the extracted groundwater would consist of a
pre-treatment step to remove iron and manganese, an ion exchangé unit to
remove heavy metals, submerged fixed film reactors (SFFRs) to provide primary
organic removal, and a polishing step to remove any residual organic
contaminants. A GAC adsorption unit would be used as the organic contaminant
polishing step.

Effluent will be discharged to Browning Branch and monitored to insure
compliance with NPDES discharge requirements.

The following information will be generated in the RD: additional
groundwater modeling and aquifer testing to insure the extraction wells will
accomplish their goals, evaluate adequacy of existing groundwater monitoring
system and install additional monitoring wells if necessary, a treatability
study to size the equipment to treat the extracted groundwater, and decide on
what to do with the typically non-hazardous sludge generated by the aeration
step, the typically hazardous waste stream created by the regeneration of the
ion-exchange resin, the generally non-hazardous organic sludge from the
SFFRs, and the spent GAC.

Capital Costs: $ 819,300

PW O&M Costs: $1,172,700
Total PW Costs: $1,992,000
Time to Implement: é months

Estimated Period of Operation: 30 years

3.5 Alternative GW ra (<) ove=-groun oreme tio blic

Owned Treatment Works (POTW) Discharge

Alternative GW4B is identical to Alternative GW4A, except for the discharge
option and the need for the polishing step. Under this alternative, treated
groundwater will be discharged to the City of Waynesville POTW, instead of
Browning Branch. Because the water will be further treated by the POTW, the
need for the organic polishing step may be deleted. The actual on-site
treatment requirements will be dictated by the pretreatment standards
established by the Waynesville POTW. User fees, based on the discharge rate,
will be required to discharge to the POTW. The effluent will be monitored to
assure compliance with the pretreatment standards established by the POTW.

Capital Costs: $§ 667,400
PW O&M Costs: $1,166,100
Total PW Costs: $1,833,500
Time to Implement: 6 months

Estimated Period of Operation: 30 years
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9.3.6 Alternative GWSA: Extraction, OV/OX, Surface Water Discharge

The only difference between this alternative and Alternative GW4A is the
technology to provide the primary treatment for the organics in the extracted
groundwater. Under this alternative, an ultra-violet/oxidation (UV/GX)
process will provide the permanent destruction of the organic contaminants of
concern. To assure compliance with NPDES discharge requirements, the
effluent will be monitored. The point of compliance, the need for
treatability studies, and level of protection obtained by this alternative is
the same as for Alternative GW4A.

Capital Costs: $ 699,600
PW O&M Costs: $1,486,600
Total PW Costs: $2,186,200
Time to Implement: 6 months

Estimated Period of Operation: 30 years

9.3. Alternative GWSB: Extraction, UV/OX ischarge

The only difference between this alternative and Alternative GW4B is the
technology to provide the primary treatment for the organics in the extracted
groundwater. Under this alternative, an UV/OX process will provide the
permanent destruction of the organic contaminants of concern. To assure
compliance with the pretreatment discharge requirements established by the
POTW, the effluent will be monitored. The point of compliance, the need for
treatability studies, and level of protection obtained by this alternative is
the same as for Alternative GW4B.

Capital Costs: $ 646,200

PW O&M Costs: 4 00

Total PW Costs: $2,194,100
_ Time to Implement: 6 months

Estimated Period of Operation: 30 years

23 ve GW6;:- V@ - u
Bioremediation

Alternative GWé combines in-situ bioremediation with above-ground treatment.
The process involves extracting contaminated groundwater (identical to
Alternatives GW4A, GW4B, GWSA, and GWSB) and pumping the contaminated
groundwater to an on-site treatment facility (as described in Alternative
GW4A). The treatment consists of pretreatment (aeration), heavy metals
removal (ion exchanged), biotreatment (SFFR), and granular activated carbon
adsorption for polishing. The treated effluent then flows to a holding tank
where hydrogen peroxide and nutrients are added prior to reintroducing the
water back into the aquifer in the upgradient portion of the Site. The
nutrient enriched water reintroduced into the underlying aquifer will promote
and snhance indigeneous microorganisms to degrade contaminants in-situ.
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This alternative provides three additional benefits that none of the previous
groundwater alternatives provide: destruction of the contaminant fraction
that is uncoverable using standard pumping methods (in-situ bioremediation),

-creation of a flushing action by reintroducing the extracted groundwater back

into the aquifer upgradient of the Site, -and achievement of the groundwater
Cleanup goals in a more timely fashion. .

Several additional treatability studies will need to be conducted in addition
to the treatability studies called for under Alternative GW4A. They include
identifying and optimizing the necessary concentrations of nutrients to be
added and determining what percentage of the treated groundwater can be
re-introduced back into the aquifer. It is anticipated that 100 percent of
the extracted groundwater will be reintroduced back into the aquifer;
however, it may be necessary to discharge up to 25 percent to either Browning
Branch (meeting the substantiative requirements of a NPDES permit), or to the
Waynesville POTW meeting their pretreatment requirementas.

Capital Costs: § 880,200
PW O&M Costs: § 379,100
Total PW Costs: $1,259,300
Time to Implement: 6 months -

Estimated Period of Operation: §5 years

10.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

Section 9.0 describes the remedial alternatives that were considered in the
detailed analysis of alternatives. This section summarizes the detailed
evaluation of these remedial alternatives in accordance to the nine (9)
criteria specified in the NCP. Table 36 quantitatively summarizes the
comparative analysis.

(o] THRESHOLD CRI IA

In order for an alternative to be eligible for selection, it must be
protective of both human health and the environment and comply with ARARs,
unless either one or both of these requirements are waived. If an

_alternative fails to protect human health or the environment, or does not

comply with ARARs, then this alternative cannot be selected. Below is a
discussion of the screened alternatives in comparison with these two
threshold criteria.

[+] (-} 1 tect of Human Health and the Environment
Thie criterion assesses the alternatives to determine whether they can
adequately protect human health and the environment from unacceptable risks

posed by the contamination at the Site. This assessment considers both the
short-term and long-term time frames.
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TABLE 3 6
COMPARATIVE ANALYSIS SUMMARY
REMEDIAL ALTERNATIVES FOR CONTAMINATED SOILS

Criteria Ratinqg (a)

Present Worth 1|

2%

Protection of Long Term Reduction in
Human Health Effectiveness |  Toxiclty, Cost Sensitivi
. and the Compllance and Mobility, Short-Term | o) )
$S1 Na Action 0 0 0 0 na na $0 _— —_—
SS2 RCRA Cap 2 2 2 1 4 5 $912,900 $314300|  ——
S$S83 Shunty Blotreatment . S S S S 5 $1,820,600 $996,400 —
S$S4 Solvent Extraction S [ 5 S S 5 $2,353,200 $935,800| $3,073,500
SSS Onsite Incineration S 5 S 5 5 L) $6,495,500 32267,w0 ——
S$S8 In Shu Bloremediation 3 4 4 4 3 4 $1,065,300 $864,400] $1,608,800
SS7 Oftsite Incineration L] S 5 L S S $14,142000 | $4,743,800 —

(a) A ranidng of *0* ind cates complete noncompliance with criteda while a ranking of *5° indicates complete compliance.
(b) Estimate assumes a reduced volume and area of contaminaton due to reduced remedial goals of exp -6 cancer dsk factor.
{c) Estimate assumes treatment requirements in addition to those ordginally estmated.
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COMPARATIVE ANALYSIS SUMMARY

TABLE 36

REMEDIAL ALTERNATIVES FOR CONTAMINATED GROUNDWATER

Criteria Rating (a) Present Worth
Long Tarm | Reduction in
Eftectiveness|  Taxicity, Cost Sensitivity
and Mobliity, Shart-Term ®) (©)
GW1 No Action 0 0 0 0 wa na $0} — —_—

GW2 Use Resvictions 2 1 2 0 2 2 $235,600 —— " $353,700
GW3 Containment 3 2 2 2 3 S $1,342700| $633,100] $1,882000
GW4A Bior eat SW Discharge 4 3 4 4 4 4 $1,992000| $659,800| $2849,300
GW4B Bioreat POTW Disch 4 5 4 4 4 5 $1,883500| $659.800| $2575,400
GWSA UVOX SW Discharge 4 3 4 4 4 4 $2186,200] $659,800| $2 654,000
GWSB UVIOX POTW Discharge 4 s 4 4 4 5 $2194.100| $659,800] $2911,200
GW8 in-6itu Biremediation [ 5 s [ s 3 $1,259,300 — $1,930,400

(a) A ranking of *0° Indicates complete noncompliance with criteria while a ranking of °S* indicates complete compllhnce.
(b) Estimate assumes thatlocal POTW will accept untreated discharge from site.

(c) Estmate assumes that pume volume Is twice aslarge as that predicted by computer model.

Number of extraction wells were doubled to insure containment of gume.




As documented in the risk assessment, Site scils and the sediment in Browning
Branch do not pose an unacceptable risk to human health under either current
or future conditions at the Site. However, Site soils will continually
adversely impact the quality of the underlying groundwater above MCLs for the
next 200 years. Therefore, the potential risk due to Site soils is to the
groundwater through the leaching of contaminants from the scil into the
groundwater.

Alternative SS1 (no action) is protective of human health and the environment
under current conditions; however this alternative may not be protective
under future conditions. Upon implementation, Alternative §S2 would prevent
precipitation from leaching contaminants from the soil into the groundwater,
but the cap would not prevent the groundwater from coming into contact with
contaminated soil due to seasonal fluctuations in groundwater elevation.
Alternatives SS-3 through §S5 and SS7 would eliminate any risks associated
with the soil contamination as well as mitigate any further degradation of
the groundwater. Alternative SS6 does not immediately mitigate the migration
potential to groundwater of contaminants above health-based risk levels, but
over time, this alternative would obtain this goal.

Groundwater poses no unacceptable risks to human health or the environment
under current conditions; however, under the future use scenarios developed
for the Site in the Risk Assessment, groundwater could pose significant risks
to future residents living on the Site. The no action Alternative GWl and
Alternative GW2 would not address contaminant levels in groundwater and
therefore would not be protective of human health under potential future
conditions. Alternative GW3 would prevent the further migration of
contaminated groundwater and given sufficient time would remediate the
contaminant plume. Alternatives GW4 through GW6 actively address the plume
in the aquifer, the only difference between these alternatives is the type of
treatment and the discharge option for the treated groundwater. Alternative
GW6 not only remediates the contaminated groundwater above-ground but also
encourages in-situ biodegradation. Alternatives GW3 through GW6 would be
protective of human health and the environment.

0.1. e W e eV o) ts

This criterion assesses the alternatives to determine whether they attain
ARARs under federal and state environmental laws, or provide justification
for waiving an ARAR. Section 9.1 defines the three types of ARARs:
action-specific, chemcial-specific, and location-specific. Site-specific
ARARs are identified below.

There are no federal or state chemical-specific ARARs for the contaminants
detected in the soils as there are no action-specific ARARs for Alternative
§51. RCRA requirements for Alternative 882 (capping) may be relative and
appropriate. All alternatives will have to meet location-specific ARARs
since the Site lies in a 100-year flood plain. Alternatives 883 through SS7
will comply with all applicable ARARs, including Land Disposal Requirements
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(LDRs) by complying with and meeting Treatability Variance standards/levels.
Because the LDR treatment (cleanup levels) are based on treating less complex
matrices of industrial process wastes then what is present at the Benfield
Site, the selected remedy will comply with the LDRs through a Treatability
Variance for the contaminated soil/debris. The Treatability Variance does
not remove the requirement to treat restricted soil/debris wastds: it allows
the establishment of LDR standards on actual data collected from Site. LDR
treatment levels will be met for the soil/debris and for any sludge or used
activated carbon generated by the treatment processes. Table 37 provides
the alternate treatment variance levels under LDR.

MCLs are ARARs for Site groundwater. Neither Alternatives GWl1l nor GW2 would
comply this ARAR. Alternative GW3 would obtain ARARs downgradient of the
Site and with time, may eventually achieve ARARs underneath the Site.
Alternatives GW4 through GW6 would attain ARARs throughout the entire Site.
Construction of the groundwater recovery, treatment, and discharge system for
Alternatives GW3 through GW6 would satisfy action-specific ARARs. The only
location-specific ARAR pertaining to these alternatives is the construction
of the groundwater treatment system within a 100-year flood plain. The
disposal of any sludge or spent activated carbon generated by the groundwater
treatment system will also comply with ARARSs.

10, R Y CING CRITERIA

These criteria are used to evaluate the overall effectiveness of a particular
remedial alternative.

'10.2.1 Long-Term Effectiveness and Permanence

This criterion assesses the long-term effectiveness and permanence an
alternative will afford as well as the degree of certainty to which the
alternative will prove successful.

Alternative 8S1 would not be effective in reducing contaminant levels in the
-groundwater. Alternative SS2 could be effective in the long term through
regular maintenance of the cap, but a review of the remedy would be required
every five years since a cap is not considered to be a permanent remedy and
leaves wastes in place that would adversely impact the groundwater above
health protective levels. Alternatives 8S3 through SS7 call for treatment of
the contaminated soil and therefore, results in the highest degree of
long-term effectiveness by permanently reducing the Site risks.

Under Alternatives GWl1 and GW2, groundwater contamination would continue to
migrate off-gite; therefore these are not considered to be permanent or
effective remedial solutions. The long-term effectiveness of Alternative GW3
is questionable, because of the time it would require for "Nature" to clean
®"Itself”. This remedy relies on the naturally flowing groundwater to
eventually remove all the contaminants that have entered the groundwater at
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TABLE 37 ALTERNATE TREATABILITY VARIANCE

Concentration Threshold Percent

Chemical Range Concentration Reduction
{ppm) (ppm) Range

ORGANICS
Halogenated Non-Polar 0.5 - 10 100 90 99.9
Aromatics
Halogenated Phenols 0.5 - 40 400 - 90 99
Halogenated Aliphatics 0.5 - 2 40 95 99.9
Halogenated Cyclics 0.5 - 20 200 90 99.9
Polynuclear Aromatics 0.5 - 20 400 95 99
NOR! [o1] TCLP TCLP
Antimony 0.1 - 0.2 2 90 99
Barium 0.1 - 40 400 90 99
Chromium 0.5 - 6 120 95 99.9
Lead 0.1 - 3 300 99 99.9
Nickel 0.5 -1 20 95 99.9
vanadium 0.2 - 20 200 - 1o) 99.9

Select the appropriate concentration level or precent reduction range by
comparing concentrations of each constituent with the threshold
concentration. 1If the concentration of the restricted constituent is
less than the threshold concentration, the waste should be treated to

within the concentration range.

If the waste concentration is above the

threshold, the waste should be treated to reduce the concentration of the
waste to within the specified precent reduction range.
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the Site. Contaminant concentrations in the groundwater will be permanently
.reduced through the groundwater extraction and treatment ayatems specified in
Alternatives GW4 through GW6.

10.2.2 Reduction of Toxicity, Mobility or Volume

Thie criterion assesses the degree to which the alternative employs recycling
or treatment to reduce TMV of the contaminants present at the Site.

Contaminant levels in the soil would remain essentially unchanged under
Alternatives SS1 and S§S2. Alternatives SS1 and SS2 would not reduce the
volume, but would reduce the mobility and effective toxicity of the
contaminants. Alternative §S3 through SS7 would reduce the toxicity,
mobility, and volume of contaminants in the soils through treatment.

Neither Alternatives GW1l nor GW2 would significantly reduce the toxicity,
mobility, or volume of contaminants in groundwater. Alternative GW3 would
slowly reduce the toxicity, mobility, or volume of contaminants in
groundwater as the natural flow of groundwater beneath the Site moves the
contaminants towards the containment extraction wells. Alternatives GW4
through GW6 would effectively reduce the mobility and volume of contaminants
in the aquifer through groundwater recovery. The groundwater treatment
systems will comply with the statutory preference for alternatives that
reduce toxicity of contaminants. .

10.2.3 short-Term Effectiveness

This criterion assesses the short-term impact of an alternative to human
health and the environment. The impact during the actual implementation of
the remedial action is usually centered under this criterion.

Both Alternative SS1 and SS2 can be implemented without significant risks to
the community or on-site workers and without adverse environmental impacts.
The principal short term impacts of implementing Alternatives §S3 through SS7
4s the possible exposure of the community and more potentially, the on-site
workers to fugitive dust and contaminant vapors during excavation and the
handling of contaminated soils. Onsite workers have an added risk (dermal
contact) through coming into direct contact with the contaminants in the
8oil. In the event of a malfunction of the incinerator (Alternatives SS5 and
8§887), short term exposure to the surrounding community is possible.

All of the groundwater remediation alternatives can be implemented without
significant risk to the community or on-site workers and without adverse
environmental impacts.

0.2.4 lementab
This criterion assesses the ease or difficulty of implementing the

alternative in terms of technical and administrative feasibility and the
avajlability of services and materials.
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No implementation is needed for the no action alternatives.

the cap (Alternative SS2) would pose no significant difficulties.
Alternatives SS3, SS4, and SS6 will require treatability studies to assure

achievement of Site specific remedial goals and ARARs.

available and Site conditions are suitable for on-site treatment.
literature review for these technologies indicate that they will work.

Implementation of Alternatives SS5 and SS7 will require test burns.

Construction of

Treatment units are
The

Non; of the groundwater remediation alternatives pose significant concerns

regarding implementation.

Design of the treatment systems for Alternatives

GW3 through GW6 cannot be completed until the discharge requirements are
defined. This determination is dependent on where the treated groundwater

will be discharged to.

10.2.5 Cost

This decision will be finalized in the RD.

This criterion assesses the cost of an alternative in terms of total present
worth cost. Total PW was calculated by combining the capital cost plus the

PW of the annual O&M costs.

Capital cost includes engineering and design,

mobilization, site development, equipment, construction, demobilization,

utilities, and sampling/analyses.

Operating costs were calculated for

activities that continue after completion of construction, such as routine
operation and maintenance of treatment equipment, and groundwater
monitoring. The PW of an alternative is the amount of capital required to be
deposited at the present time at a given interest rate to yield the total

amount necessary to pay for initial construction costs and future
expenditures, including O&M and future replacement of capital equipment.

Total present worth costs for the soil alternatives are:

Alternative SS1
Alternative SS2
Alternative SS3
Alternative 8S4

Alternative SS5 -
Alternative 8S6 -
Alternative SS87 -

No Action: S (]
RCRA Cap: S 912,900
Soil Washing/Slurry Biotreatment: $ 1,820,700
Solvent Extraction: S 2,353,200
On~-site Incineration: S 6,495,500
In-situ Bioremediation: $ 1,065,300
Off-site Incineration: $14,142,000

Total present worth costs for the groundwater remediation alternatives are:

Alternative GW1l
Alternative GW2
Alternative GW3

Alternative GW4A
Alternative GW4B
Alternative GWSA

Alternative GWSB
Alternative GW6

No action:

-~ Restrict Groundwater Use and Monitor:
- Groundwater Containment/Surface Water

Discharge:

- Extraction, Above-ground Bioremediation,

Surface Water Discharge:

- Extraction, Abovo-ground Bioremediation,

POTW Discharge:
Extraction, UV/OX, Surface Water Di-chargox
Extraction, UV/OX, POTW Discharge:

In-situ Bioremediation/Above-ground Treatment:
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$ 235,800

$1,342,700
§$1,992,000

$1,833,500

' $2,186,200

$2,194,100
$1,259,300



TABLE 38 REMEDIATION GOALS AND CORRESPONDING RISKS

Remediation Levels Corresponding Risk Levels
Chemical-Specific RME Risk
Remediation Point of Basis
Chemical Level Compliance of Goal Cancer Non~Cancer
SOIL
Benzo (A)Anthracene 0.8 mg/kg All ++ N/A N/A
Benzo-A-Pyrene 0.3 mg/kg | Property -a 1 x 10-¢ N/A
Benzo(B and/or K) 1.6 mg/kg Soils ++ N/A N/A
Fluoranthene Except L
Chrysene 1.6 mg/kg | for Benzo- ++ N/A N/A
Indeno(1,2,3-CD) 2.8 mg/kg | A-pyrene ++ N/A N/A
Pyrene which is
Naphthalene 10.0 mg/kg | only for ++ N/Aa N/A
Pentachlorophenol 1.0 mg/kg | the top ++ N/A N/A
12 inches
GROUNDWATER
Benzene 5 ug/l The MCL 4.2 x 10-5 N/A
Benzo(A)Anthracene 0.1 ug/l Entire pMCL 1.7 x 10-¢ N/A
Benzo-A-Pyrene 0.2 ug/1 Plume MCL 3.4 x 10-5 N/A
Benzo(B and/or K) 0.2 ug/1 of pMCL 3.4 x 10-¢
Fluoranthene . Contamin- ' N/A
" Chlorobenzene 100 ug/l ated MCL N/A 0.1
1,4-Dichlorobenzene 1.8 ug/l Groundwater State 1.2 x 10-¢® N/A
1,2-Dichloropropane 0.56 ug/l1 " State 1.0 x 10-¢ N/A
Carbazole 5 ug/l " Risk 1.4 x 10-¢ N/A
Chrysene 0.2 ug/l " pMCL 3.4 x 107 N/A
Ethylbenzene 29 ug/1 " State N/A 0.008
Indeno(1,2,3-CD) 0.4 ug/l " PMCL 6.8 x 10-¢ N/A
Pyrene "
Naphthalene 100 ug/1 " Risk N/A 0.07
Pentachlorophenol 1 ug/l - MCL 3.0 x 10-¢ N/A
Total Xylenes 400 ug/l - State N/A 0.0055
Vinyl Chloride 0.015 ug/1l " State 8.1 x 10-¢ N/A
Antimony 6 ug/l - MCL R/A 0.4
Barium 1,000 ug/1 - State N/A 0.5
Beryllium "4 ug/l " MCL 1.2 x 10-¢ N/A
Chromium 50 ug/l1 - State N/A N/A
Lead 15 ug/1 » Action Level N/a N/A
Manganese 50 ug/l » State N/A 0.01
Nickel 100 ug/1 - MCL N/A 0.1
Vanadium 200 ug/1 " Risk N/A 0.8

MCL/pMCL '~ Maximum Concentration Level/Proposed MCL, Phase V Rule
Action Level - EPA, Region IV Established Action Level
State - State Groundwater Quality Standard (NCAC 15-2L.0202
Risk - Health-Based Remediation Goal (Protective to 10-¢)

N/A - Not Applicable
~~ = Health Based Soil Remediation Goal Protective to 1 x 10-¢
++ - Soil Remediation Goal to Protect Aquifer from having Concentrations Above MCLs
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a sluriy containing the soil fines (silt, clay, and organic matter) and the
washing solution. The optimal aqueous washing solution will be determined in
a treatability study tc be conducted during the RD.

Prior to placing the cleaned coarse fraction of soil back into the excavated
areas, TCL, TAL, and TCLP analyses will be conducted on this fraction to
insure that the performance standards have been achieved. If these soils
fail, they will be rewashed until the goals are obtained.

Since contaminants are typically associated with the smaller soil particles,
the contaminants will be concentrated in the slurry. The slurry will be
dewatered to obtain the optimal solid/water ratio for biodegradation of the
contaminants in a bioreactor. Water generated from the dewatering step will
either be reused to wash additional soil or piped to the groundwater
treatment system for treatment and ultimate disposal.

Water needed for the soil washing process will be obtained from the
groundwater treatment system, as well as any additional make-up water needed
during the operation of the soil washing process.

The optimal operating conditions for the slurry bioreactor will be determined
in a treatability study to be conducted during the RD. TCL, TAL, and TCLP
analyses/tests will be conducted on the bioremediated soil fines in the
slurry to insure that the performance standards have been met prior to
placing this portion of the remediated soil back into the excavated areas.
Following completion of the soil remediation process, the Site will be graded
and revegetated with native grasses.

The TCL, TAL, and TCLP data will also be used to demonstrate that the cleaned
soils and soil fines meet LDRs and the alternate treatment variance levels.
This data will establish that the waste remediation has rendered the soil
clean to protective health based levels.

11.3 GROUNDWATER ON

The groundwater remediation alternative selected for the Benfield site is
Alternative GW6é - In-S8itu Bioremediation/Above-ground Treatment. A
description of this portion of the selected remedial alternative follows.

The contaminated aquifer will be remediated until the performance standards
(Table 38) are achieved. Pigure 5 delineates the estimated periphery of
the plume emanating from the Benfield site. Following treatment of the
extracted groundwater, the groundwater will be reintroduced back into the
underlying aquifer in an upgradient portion of the Site in order to promote
in-situ biodegradation of the contaminants in the aquifer.

It is anticipated that five (5) extracting wells, each pumping at a rate of
three (3) gpm will be necessary to achieve and maintain a sufficient drawdown
in the the underlying geology to contain and remove the plume of
contamination. The extraction wells will be located within and near the
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+ 10,3 MODIFYING CRITERIA

State and community acceptanée are modifying criteria that ahhll be
considered in selecting the remedial action.

10.3.1 state of North Carolina Acceptance

" The State of North Carolina has reviewed and provided EPA with comments on
the reports and data from the RI and the FS. NCDEHNR has also reviewed the
Proposed Plan and EPA’‘s preferred alternative and conditionally concurs with
the selected remedy as described in Section 11.0.

10.3.2 Community Acceptance

The Proposed Plan Fact Sheet was distributed to interested residents, to
local newspapers and radio and TV stations, and to local, State, and Federal
officials on April 9, 1992. The Proposed Plan public meeting was held in the
evening of April 21, 1992. The public comment period on the Proposed Plan
began April 13, 1992 and closed on May 12, 1992.

No written commenta were received during the public comment period. The
questions asked during the April 21, 1992 public meeting are summarized in
the Responsiveness Summary, Appendix A. The community appears to be in favor
of the selected remedy specified in Section 11.0 :

11.0 DESCRIPTION OF SELECTED MEDY
Briefly, the selected remedy for this slﬁe is:

*+ 80il washing and biotreatment of the resulting slurry;

* extraction and on-site treatment and diescharge of contaminated
groundwater. Treatment will consist of pretreatment through aeration,

- ion exchange to remove heavy metals, primary organic treatment using
submerged fixed film bioreactors, and polishing through GAC filters;

* addition of nutrients to the treated groundwater prior to reintroducing
the water back into aquifer through infiltration galleries to promote
in-situ bicdegradation; .

* review of existing groundwater monitoring system to insure proper
monitoring of groundwater; additional monitoring wells will be added to
mitigate any deficiencies; and

* monitoring of groundwater and Browning Branch.

This remedy will reduce the total cancer risk posed by the Site to a risk
level that is within EPA‘s acceptable risk range of 10-* to 10-¢. To
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obtain this level, this remedial action glternative requires the extraction
and treatment of groundwater above Federal MCLs and State water gquality
standarde as well as the removal of residual soil contamination that would

continue to adversely impact groundwater above these ARARs.

- 11.1 PERFORMANCE STANDARDS TO BE ATTAINED

Performance standards are defined as any applicable or relevant and
appropriate standards/requirements, cleanup goals and/or levels, or
remediation goals and/or levels to be achieved by the remedial action.

The performance levels to be met/attained by the Benfield remedial action are
specified in the following tables and summarized in Table 38:

+ groundwater remediation levels are specified in Table 32,
surface water screening criteria are listed in Table 33
sediment screening criteria are listed in Table 34
action-specific ARARS are inventoried in Table 29,
chemical-specific ARARs are inventoried in Table 30, and
location-specific ARARs are inventoried in Table 35.

Table 38 provides the remediation goals to be achieved at this Site. This
table also lists the risk level associated with each remediation goal.

11.2 SOIL/SOURCE REMEDIATION

The soil/source control alternative selected for the Benfield site is
Alternative SS3 - Soil Washing/Slurry Biotreatment. Below is a description
of this alternative as it is envisioned to be implemented at the Benfield
site.

Soils contaminated above the remediation levels (Table 38) will be

excavated and stockpiled in order to be processed through the soil washing
process. PFigure 4 shows the estimated areas whers the levels of
contaminants in Site soils are above these remediation goals. The excavation
is expected to extend down to the groundwater interface which ranges 3-6 feet
below the surface. Soil washing is anticipated to reduce the estimated 4,600
cubic yards of contaminated scil down to 460 cubic yards, a 90 percent
reduction. . -

Following excavation, the contaminated scil will be washed with an aguecus

washing solution. The soil washing process generates two primary effluent
streams, the cleaned coarse fraction of soil (sand, gravel, and cobbles) and
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periphery of the plume. The extracted groundwater will be treated onsite in
_an above-ground treatment process which includes the following steps:: .
pretreatment utilizing aeration to remove iron and manganese, ion exchange to
remove the heavy metals, bioremediation employing SFFRs as the primary
process to destroy the organic contaminants, and a polishing step using GAC
filters. The actual number and location of the extraction wells and their
pumping rate will be determined in the RD. '

In a holding tank, necessary nutrients including hydrogen peroxide will be
added to the treated groundwater. This nutrient enriched groundwater will
then be reintroduced back into the agquifer through infiltration galleries
upgradient of the contamination. This nutrient enriched groundwater will
stimulate and promote indigenous microorganisms to degrade contaminants
in-situ. The type and quantities of nutrients to be added to the treated
groundwater will be determined in a RD treatability study.

It is anticipated that 100 percent of the extracted groundwater will be
reintroduced back into the aquifer. However, it may be necessary to
discharge up to 25 percent of the extracted, treated groundwater to either
the Waynesville POTW via a pretreatment discharge permit issued by the POTW
or into Browning Branch meeting the substantiative requirements of a NPDES
permit. Discharging to the POTW is preferred over discharging into Browning
Branch. '

The groundwater treatment process described above will generate a number of
by-products that will need to be dealt with in an appropriate manner. The RD
will evaluate the disposal options for each by-product and select the most
cost efficient option.

The pretreatment aeration step and the SFFRs both are anticipated to generate
a non-hazardous sludge. Prior to disposal, the sludge will be analyzed to
confirm it is non-hagzardous. If the sludges are found to be hazardous, they
will be disposed of at a hazardous waste, RCRA-permitted landfill which is in
compliance with RCRA regulations.

The regeneration solutions for the ion exchange resin are generally hazardous
wastes because they are corrosive and contaminated with heavy metals. The RD
will evaluate the degree and type of contamination in these solutions to
determine if they can be treated or disposed of offsite, discharged to the
POTW for treatment, or pretreated onsite and discharged to the POTW for final
treatment. o :

The spent GAC will be shipped offeite for destruction, disposal, or
reactivation. The most cost efficient option will be identified and
selected.

The goal of this remedial action is to restore the groundwater to its
beneficial use, as defined in Section 7.4. Based on information obtained
during the RI, and the analysis of all remedial alternatives, EPA and the
State of North Carolina believe that the selected remedy may be able to
achieve thie:goal. Groundwater contamination may be especially persistent in
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the imoediate vicinity of the contaminants’ socurce, where concentrations are
relatively high. The ability to achieve cleanup goals at all points
throughout the area of attainment, or plume, cannot be determined until the
extraction system has been implemented, modified as necessary, and plume
response monitored over time. If the selected remedy cannot meet the
specified performance standards, at any or all of the monitoring poiﬁtg
during implementation, the contingency measures and goals described in this
section may replace the selected remedy and goals for these portions of the
plume. Such contingency measures will, at a minimum, prevent further
migration of the plume and include a combination of containment technologies
and institutional controls. These measures are considered to be protective
of human health and the environment, and are technically practicable under
the corresponding circumstances.

The selected remedy will include groundwater extraction for an estimated
period of 5 years, during which time the system’s performance will be
carefully monitored on a regular basis and adjusted as warranted by the
performance data collected during operation. Modifications may include any
or all of the followings:

a) at individual wells where cleanup goals have been attained, pumping may .
be discontinued;

b) alternating pumping at wells to eliminate stagnation points

c) pulse pumping to allow aquifer equilibration and encourage adsorbed
contaminants to partition into groundwater;

d) installation of additional extraction wells to facilitate or accelerate
cleanup of the contaminant plume.

To ensure that cleanup continues to be maintained, the aquifer will be
monitored at those wells where pumping has ceased on an occurrence of every
2 years following discontinuation of groundwater extraction.

If it is determined, on the basis of the preceding criteria and the system
performance data, that certain portions of the agquifer cannot be restored to
their beneficial use, all of the following measures involving long-term
management may occur, for an indefinite period of time, as a modification of
the existing system:

a) engineering controls auch as phyiical barriers, or long-term gradient
control provided by low level pumping, as contaminant measurs;

b) chemcial-specific ARARs may be waived for the cleanup of those portione
of the agquifer based on the technical jimpracticability of achieving
further contaminant reduction;

c) institutional controls may be provided/maintained to restrict access to
those portions of the aquifer which remian above remediation goals;
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d) continued monitoring of specified wells; and

e) periodic reevaluation of remedial technologies for groundwater
restoration.
The decision to invoke any or all of these measures may be made during a
periodic review of the remedial action, which will occur at 5§ year intervals
in accordance with CERCLA Section 121 (c).

11.4 ADDITIONAL DATA REQUIREMENTS/MONITOR EXISTING CONDITIONS

in addition to delineating the work specified above, the RD will also have to
address a number of additional information/data requirements.

Since the RI was not able to completely define the extent of the groundwater
contamination, especially in the bedrock zone of the aquifer, additional
monitoring wells will need to be installed during the RD. At a minimum, this
effort will include the installation of at least three (3) bedrock monitoring
wells, two (2) deep saprolite monitoring wells, and (2) shallow saprolite
monitoring wells. The placement of these and any additional monitoring wells
will be made after a review and evaluation of the existing groundwater
monitoring system. This review is to insure the groundwater monitoring
system will provide adequate information to assess the long-term quality of
the groundwater and to demonstrate the effectiveness of the groundwater
extraction system. This review effort may also include additional
groundwater modeling and aquifer testing.

" In order to help establish a broader data base on groundwater quality,

additional groundwater samples will be collected and analyzed for VOCs, SVOCs
and metals. Sampling will occur every four (4) months, for a year, during
the RD.

In addition to monitoring the groundwater, semi-annual surface water and
sediment samples shall be collected from Browning Branch, for a minimum of
two (2) years to confirm and verify that this stream is not being adversely
impacted by the Site. 1If it is determined that the S8ite is adversely
impacting either the surface water or the sediment in Browning Branch, then
toxicity testing using methods specified in U.S. EPA, Region IV, Standard
Operating Procedure for Toxicity Testing Bazardous Waste Assessment, dated
1991, as amended, will be implemented. Table 33 provides the surface water
critaeria and Table 34 lists the screeaing levels for sediment. If
contaminants in either the surface water or sediment exceed these values,
then a bio-survey will be conducted in conjunction with chemically analyzing
appropriate organisms tissues for contamination. Based on this data, it may
be necessary to either issue an Explanation of Significant Difference (ESD)
or amend this ROD to incorporate the appropriate clean up technology for
either the surface water or the sediment or both.

-144-



Two subsurface soil samples will be collected and analyzed in the old stream
bed identified in Pigure 3. This sampling will conf'rm that contaminated
debris/soil was not used to backfill this stream bed when the course of
Browning Branch was altered by the owner/operator of the facility in the
mid-1970’'s. As can be seen by comparing Pigures 3 and 4, part of these

soils are already slated to be remediated. These two (2) samples will be
collected outside the area highlighted on Figure 4.

11.5 COST

The total present worth costs for the selected alternative is $3,080,000.
The break down of this cost is specified below.

The present worth cost components of the soil washing/slurry biotreatment
are:

Capital Cost Annual Cost

Soil Excavation and Stockpile $ 32,100
Soil washing S 979,000
Slurry Biodegradation $ 117,790
Site Restoration $ 42,050
Maintenance and Mowing S 3,600
Security $ 1,200
Subtotal $1,170,940
Contingencies $ 351,200
Construction Total $1,522,140
Permitting/Legal/Construction Services $ 121,800
Total Implementation $1,643,940
Engineering Design § 131,500
Total Capital ) $1,775,440
" Total Annual $ 4,800
Present Worth (30 years of operation) $1,820,700

-145-



.~ The present worth cost components of the extraction, ab0ve-gt9ugd/1n-situ‘
bioremediation .are: . . S : :

. Capital Cost Annual Cost
Groundwater Containment/Extraction System

[ 72,500 S 3,100
Groundwater Treatment $ 112,200 $ 300
Biotreatment/Infiltration ~§ 167,000 $ 19,100
Sludge Dewatering $ 12,100 S 7,500
Power, Maintenance & Operations $ $ 70,000
Groundwater Use Restriction & Monitoring $ 216,700
Subtotal $ 680,500 $ 100,000
Contingencies $ 174,200
Construction Total $ 754,700
Permitting/Legal/Construction Services $ 60,300
Total Implementation § 815,000
Engineering Design $ 65,200
Total Capital $§ 880,200
Total Annual § 100,000
Present Worth (5 years of operation) $1,259,300

2. STA RY DETERMIN ON

The selected remedy satisfies the requirements of Section 121 of CERCLA.

12.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The selected remedy will permanently treat the soil and groundwater and
Temoves or minimizes the potential risk associated with the wastes. Dermal,
ingestion, and inhalation contact with Site contaminants will be eliminated
and risks posed by continued groundwater contamination will be abated.

12.2 COMPLIANCE WITH ARARS

The selected remedy will be designed to meet all Federal or more stringent
State environmental laws. A complete discussion of the ARARS which are to be
attained is included in Sections 9.1. These sections also describe the TBC
requirements.
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12.3 COST-EFFECTIVENESS

The selected soil remediation and groundwater remediation technologies are
more cost-effective than the other acceptable alternatives considered
primarily because they provide greater benefit for the cost. -

12.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT

TECHNOLOGIES OR RESOURCE TECHNOLOGIES TO THE MAXTMUM EXTENT PRACTICABLE

The selected remedy represents the maximum extent to which permanent
solutions and treatment can be practicably utilized for this action. Of the
alternatives that are protective of human health and the environment and
conmply with ARARs, EPA and the State have determined that the selected remedy
provides the best balance of trade-offs in terms of long~term effectiveness
and permanence; reduction in toxicity, mobility or volume achieved through
treatment; short-term effectiveness, implementability, and cost; and sState
and community acceptance; and the statutory preference for treatment as a
principal element.

12.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

The preference for treatment is satisfied by the use of the soil washing and
slurry biotreatment system to remove contamination from the soil at the Site
and the use of the treatment train and in-situ bioremediation to mitigate the
contamination in the groundwater at the Site. The principal threats at the
Site will be eliminated by use of these treatment technologies.

13.0 SIGNIFICANT CHANGES

CERCLA section 117(b) requires an explanation of any hignificant changes from
the preferred alternative originally presented in the Proposed Plan. Below
are the specific changes made in the ROD as well as the supporting rationale
-for making those changes. The Proposed Plan was disseminated to the public
on April 9, 1992. Table 4 of the Proposed Plan, lists the maximum
concentration detected, the remediation goal, and the source for the
remediation goal for each of the chemicals of concern detected in the
groundwater at the Benfield site. Since issuance of the Proposed Plan, the
remediation goals for the following contaminants have been changed: benzene,
antimony, and beryllium. The remediation goal for benzo-A-pyrene was also
finalized since the Proposed Plan was issued.

The remediation goal for benzene in the ROD has been changed from 1 ug/l in
the Proposed Plan, the State groundwater standard as specified in 15 A NCAC
2L.0202 (g)(4), to 5 ug/l in the ROD, the MCL specified in the Safe Drinking
Water Act (42 U.S.C.A. §300f to 300j-26). ' The state water quality standard
for benzene adopted pursuant to G.S. 143-214.1 and 143B-282(2) can be
deviated from "where the maximum allowable concentration of a substance is
less than the limit of detectability"™ (15 A NCAC 2L.0202(b)(1)). Presently,
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.5 ug/l is the lowest concentration current analytical technology can
consistently detect with accuracy. Consequently, EPA and NCDEHNR concur that
S ug/l should be the groundwater ARAR for benzene at the Site.

The MCLs for antimony and beryllium have been revised since the' Proposed Plan
was published. The revision to these MCLs was published in the Federal
Register on July 17, 1992 (Fed. Reg. 31,776 1992). The MCL for antimony was
changed from 10 ug/l to 6 ug/l and the MCL for beryllium was changed from

1 ug/l to 4 ug/l. The proposed MCL for benzo-A-pyrene, 0.2 ug/l, was also
finalized at that concentration in the July 17, 1992 Federal Register.
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SUPERFUND PROPOSED PLANF 0T SHEET

BENFIELD INDUSTIRES

Hazelwood, Haywood County,

North Carolina
April 1992

INTRODUCTION

The U.S. Environmental Protection Agency (EPA) is
proposing a cleanup pian, referred to as the
preferred altemative, t0 address contaminated soil
and groundwater at the Benfield Industries Super-
fund Site (the Site") located in Hazewood, North
Carolina. This document is being issued by EPA,
the lead agency for Site activities, and the North
Carolina Department of Environment, Health and
Natural Resources (NCDEHNR), the support agen-
. cy. NCDEHNR has reviewed this altemative and
concurs with EPA's recommendation. This
Proposed Plan summarizes the cleanup
methodsAechnologies evaluated in the Feasiblility
Study (FS). In accordance with Section 117(a) of
the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), EPA
is publishing this Proposed Plan to provide an op-
portunity for public review and comment on all the
cleanup options, known as remedial alternatives,
under consideration for the Site and to initiate the
30-day public comment period on the cleanup option
the Agency as identified as 's preferred altemative.
-EPA, in consultation with NCDEHNR, will select a
remedy for the Benfield Site only after the public
comment period has ended and all information sub-
_ mitted to EPA during that tlme has been reviewed
and considered.

This fact sheet summartzes information that is ex-
plained in greater detal in the Remedial Investige-

tion (R!) Report, dated March 6, 1992, the revised
Risk Assessment document, dated March 13,
1992, and the draft FS, dated March 20, 1992.
These documents and all other records utilized by
the Agency to make the proposal specified below are
contained in the information repository/administra-
tive record for this Site. EPA and the State en-
courage the public to review this information,
especially during the public comment period, to bet-
ter understand the Site, the Superfund process, and
the intent of this Proposed Plan. The information
repository/administrative record Is avallable for
public review locally at the Hazetwood Town Hall
at 121 West Georgla Avenue In Hazeiwood, North
Carolins or In the Record Conter at EPA, Reglon
iV's office In Atlanta, Georgia.

This is the third fact sheet distributed by the Agency
for the Benfield Site. The January 1992 fact sheet
summarized the findings of the Rl. The R! provided
the information for use in the FS and the selection of
the proposed remedy. Briefly, the preferred remedy
includes the following cleanup methods/tech-
nologies:

Eor Contaminated Solls:

The contaminated soil would be washed with water
followed by biotreatment ot the resutlting slurry
generated by the soil washing process. All cleaned
soil would De replaced back in the excavated areas

DATE:

- 'PUBLIC MEETING NOTICE

April 21, 1992
TIME: 7:00 pm-9:00 pm
WHERE: Hazelwood Town Hall
121 West Georgla Avenue

Hazelwood, North Carolina

"~ (Same words highlighted in boid print are defined in the giossary.)



Eor Contaminated Groundwater:

Contaminated groundwater would be pumped from
the aquifer and trested to remove contaminants.
Following treatment, the water would be
reintroduced back into the aquifer after hydrogen
peroxide and rwtrients have been added. These
ingredients would promote a natural breakdown of
contaminants in the aquiter.

THIS PROPOSED PLAN:

1. Includes a brief history of the Site, the
principal firdings of the Rl and a summary of the
Risk Assessment;

2. Presents the cleanup altematives for the
Site considered by EPA,;

3. Ouitlines the criteria used by EPA to recom-
mend an alternative for use at the Site;

4. Provides a summary of the analysis of alter-
natives;

5. Presents EPA’s rationale for its preliminary
selection of the preferred alternatives; and

6. Explains the opportunities for the public to
comment on the remedial alternatives, and
hence the cleanup of the Benfieid Industries
Superfund Site.

-SITE BACKGROUND

The Bentield Site comprises approximately 3.5
acres of the Benfield property, which is approximate-
ly 6 acres in size, at 112 to 124 Richland Street in
Hazeiwood, Haywood County, North Carolina (Fig-
ure 1). The Site is surrounded by light industrial,
commercial, and residential areas. The Site is bor-
dered to the north by an antique shop, by Richiand
Street to the east, a residencs to the south, and the
Southem Railway and Browning Branch to the west.
Richland Street represents a divide between a

predominantly residential area to the east and in-

dustrial/commercial areas to the west, inciuding the
Bentfield property. Other nearby features in the town
of Hazeiwood include the Hazewood Elementary
School, two blocks east and the Haywood County
Prison approximatety 1,000 feet southeast of the
Site.

The Benfield property was an active facility until April
1982 at which time a fire destroyed the entire opera-
tions. Prior to April 1982, Benfield Industries, inc.
mixed and packaged bulk materials for resale.
Products handled and stored at the Bentield tacility
included paintthinners, solvents, sealants, cleaners,
de-icing solutions, and wood preservatives including
creosote. Unagusta Fumniture Company owned and
operated the facility prior to Benfieid Industries, from
about 1904 to 1561, but no records have been found
stating the use or storage of hazardous chemicais at
the facility during their tenure. Unagusta Furniture
Company reportedly manufactured wooden bed
frames.

Following April 1982, the North Carolina Department
of Human Resources (NCDHR) ordered the owner
of the tacillty to remove all debris from the Site by
September’1, 1982 which the owner/operator com-
plied with. In addition to removing all usabie chemi-
cals, tire debris, recyclable materials, and storage
tanks, much of the Site was covered with “clean” fill
material.

The structures at the Site prior to the fire included
two (2) storage buildings, a brick work building with
a concrete storage area, a packaging building, and
ten (10) above ground storage tanks, varying in
capacity from 1,000 to 10,000 gallons. Figure 2
shows locations of these structures prior to the April
1982 fire.

The Benfield Industries Superfund Site (Benfield
Site) was proposed for the National Priority List
(NPL) in June 1988 and was finalized on the list in
October 1989 with a Hazardous Ranking System
(HRS) score of 31.67. As of March 1992, the Site is
ranked/grouped 912 out of 1218 NPL sites across
the country. Only sites scoring over 28.5 are eligible
to be placed on the National Priority List.

SCOPE AND ROLE OF
RESPONSE ACTION

Resuits of the Remedial Investigation (RI)

The RI, which was initiated in August 1990 and
finalized in March 1992, was summarized in a fact
sheet disseminated to the public in January 1992.
Below is a synopsis of the Rl findings:

For the most pan, the Benfield Site is covered with
fil material put in place after the 1982 fire destroyed
the structures at the Site. This fill material ranges



from 6 to 36 inches In thickness. Beneath the fill
material are alluvial materials. The thickness of the
alluvium ranges from 8 to 9 feet. Alluvium is general-
ly comprised of poorly sorted sand, gravel, cobbles,
and rock fragments In a dark brown silty/clayey to
_ sandy matrix. The alluvial materials overlie

saprolite throughout the area. The thickness of the
saprolite on-site ranges from 28 to 30 fest. Saprolite
is the clay, silt, or rock fragments that is created from
bedrock weathering over thousands of years. Frac-
tured bedrock lies beneath the saprolite.

" Groundwater fiows in a northerly direction, parallel
to the direction of stream flow in Browning Branch
and appears to follow the lay of the land. Depth of
groundwater ranges from 3 to 6 feet below the
surface. Groundwater travels 558 feet per year in
the alluvium and 43 feet per year in saprolite.

The following paragraphs discuss the nature and
extent of contamination at the Site.

A wide range of chemicals wére detected in two of
the three environmental medium sampied as part of
the Rl. These chemicals include voiatile organics,
semi-volatile organics, pesticides and inorganics
{metals). Neither cyanide nor polychlorinated
biphenyis (PCBs) were detected at the Site. The
three environmental media sampled were soiis, both
surface and subsurface, groundwater, both shallow
and deep zones of the aquiter, and surface water
and sediment in Browning Branch.

Air samples were not coliected for chemical analysis
-as part of the RI. However, air quality was monitored
during all field work as part of the health and safety
effot. Based on this information, the quality ot the
air at and around the Site is not currently being
adversely impacted by contaminants at the Site.

Volatile organic and semi-volatile organic com-
pounds, pesticides, and metals were detected in the
- soil and groundwater. A total of eight volatiles, 29
semi-volatile organics, 14 pesticides, and elevated
levels of metals were detected in the soils atthe Site.
. Tweive volatile organics, 27 semi-volatile organics,
one pesticide, and elevated concentrations of metais
were detected in the groundwater beneath the Site.
Only one sediment sample contained contaminants
of concem. Based on the surface water and sedi-
maent data, the Agency has concluded that Browning
Branch is not currently being adversely impacted by
the contamination at the Site.

Tables 1 and 2 summarize those contaminants -
detected in sufficiant concentrations in the soils and
groundwater that require these areas to be cleaned
up. These tables aiso present the frequency and
range of concentrations detected for each of these
contaminants.

SUMMARY OF SITE RISKS .

A task of the RUFS is to analyze and estimate the
human health and environmental problems that .
could result if the soil and groundwater contamina-
tion at the Bentisld Site is not cleaned up. This
analysis is call a baseline risk assessment. In
conducting this assessment, EPA focuses on the
adverse human health effects that could result from
long-term (30 years) daily, direct exposure as a
resukt of ingestion, inhalation, or dermal contact to
carcinogenic chemicals (cancer causing) and non-
carcinogenic chemicals present at the Site.

A goal of the Agency is to reduce the risk posed by
a Supertund Site to below one person out of 10,000
being at risk. This is the minimum risk the Agency
will allow, typically the Agency aspires to be even
more protective and strives to lower the risk so that
at a minimum, only one person out of one miliion
may be adversely impacted by the contamination
found at the Site. This is the goal the Agency has
seat for the Benfield Site.

EPA has concluded that there are no major current
risks to human health at the Site. Exposure path-
ways evaluated inthe Risk Assessment were inges-
tion, inhalation, and direct contact to contaminants
in the soil and groundwater, including the elevated
levels of contaminants found in the sediment at
sampling location SD-5, near Browning Branch. The
only reason groundwater does not pose a current
risk is because everyone living near the Site is on
the public water supply system and not obtaining
drinking water from a private well installed near the
Site.

Howaever, there is a future risk for residents living in
homes built on or near the Site due to contaminants
in the groundwater. This scenario includes the ex-
posure to ofi-site residents to contaminants in the
groundwater through ingestion, inhalation, and
direct contact.

A qualitative assessment of the possible hazards to
environmental receptors was aiso inciuded. in the
Risk Assassment. Based on this environmental as-



sessment, the on-site contaminated soils may have
adverse effects on the environment. Surface water,
air, and groundwater will not adversely impact the
environment or the fauna/tiora found in these
ecological niches.

For-more information about the risks posed by the
contamination atthe Benfieid Site, please referto the
Risk Assessment Report and other documents avail-
able for review at the information repository.

REMEDIAL RESPONSE
OBJECTIVES

Remedial response objectives (RAOs) waere
developed based on the results of the Risk Assess-
ment and examination of potential Applicable or
Relevant and Appropriate Regquirements
(ARARS). Action-, location-, and chemical-specific
ARARs were examined. In summary, the (RAOs)
are:

EorSolls

» Prevent migration of contaminants in the soil that
couid result in groundwater contamination.

Eer Groundwater

*» Prevent inge#tion of water having carcinogen
concentrations that exceed established Federal

and State limits.

* Prevent ingestion of water having non-car-
cinogen(s) that exceed established Federal and
State limits.

* Restore the groundwater system to stated
cleanup goals and prevent the migration of the
poliutants beyond the known contaminant
plume.

The remediation goal for both soil and groundwater
is to obtain a stringent heakh risk level. There are
no Federal or State cleanup ARARSs for con-
taminants in soil, therefore, the soil cleanup goals
(Table 3) are based on the abiiity of the contaminants
to leach from the soil into the groundwater. These
soil cleanup levels will prevent any turther degrada-
tion of the groundwater above maximum concentra-
tion leveis (MCLs) from contaminants found in the
soil. For groundwater, all chemical-specific ARARs,
which include MCLs and the North Carolina

Groundwater Standards, will be met (Table 4).
Based on the cleanup goals specified in Tables 3
and 4, it is estimated that the volumes of con-
taminated soil and groundwater requiring remedia-
tion are 4,600 cubic yards and 22 million gallons,
respectively.

For more information about the RAOs for the Ben-
field site, please refer to the draft Feasibility Study
document and other documents available for review
at the information repository. ‘

SUMMARY OF REMEDIAL
ALTERNATIVES

The following section provides a summary of the
atternatives developed in the FS Report. The
primary objective of the FS was to determine and
evaluate alternatives for cleaning up the Site.
Descriptions of the clean-up altemnatives are sum-
marized below. :

The cost information provided below for each alter-
native represents estimated total present worth
(PW) of sach altemnative. Total PW was caiculated
by combining the capital cost plus the PW of the
annual operating and maintenance (O&M) costs.
Capital cost inciudes construction, engineering and
design, equipment, and site development. Operat-

" ing costs were caiculated for activities that continue

after completion of construction, such as routine
operation and maintenance of treatment equipment,
and groundwater monitoring. The PW of an altema-
tive is the amoumt of capital required to be deposited
at the present time at a given interest rate to yield
the total amount necessary to pay for initial construc-
tion costs and future expenditures, including O&M
and future replacement of capital equipment.

REMEDIAL ALTERNATIVES TO

ADDRESS SOIL

CONTAMINATION

The soil altematives are:

ALTERNATIVE SS1: NO ACTION
Capital Costs: $ O
PW O&M Costs: $ 0
Total PW Costs: $ O
Time to Implement: None

CERCLA requires that the "No Action® alternative be
evaluated at every Supertund Site to establish a



. ALTERNATIVE 887: OFF-SITE INCINERATION

. Capital Costs:. - .. " .. $14,006,800 -
PW.O&M Costs: * $ 45200
Total PW Costs: $14,142,000
Time to Implement: 4 months

This alternative involves excavating the con-
taminated soils and transporting the contaminated
- soilto a RCRA-permitted off-site incineration faciiity.
The tinal disposal of the incinerated soil ash will be
the responsiility of the incineration facilty. The
_ excavated areas will be bacifilled with clean soil,
graded, and revegetated.

REMEDIAL ALTERNATIVES TO

ADDRESS GROUNDWATER

CONTAMINATION

The groundwater alternatives are:

ALTERNATIVE GW1: NO ACTION
Capital Costs: $ 0
PW O&M Costs: s 0
Total PW Costs: $ 0
Time to Impiement: None

This altemative for groundwater contamination is the
same as Altemative SS1 for soll contamination. No
further activities are conducted tor on-site
groundwater.

ALTERNATIVE GW2: RESTRICT GROUND-

WATER USE AND MONITOR
" Capital Costs: $120,800
PW O&M Costs: $115.000
*  Total PW Costs: $235,800
Time to Implement: 12 months

Under this altemnative, institutional controls will be
implemented, pestricting the use of the groundwater
from the confaminated plume. The State of North
Carolina will:ipose the restrictions that would in-
clude deed restrictions future use of the

aquiter for such purposes as potable and industrial

water suppiles, irigation, washing, etc. NCOEHNR
will not issue any well drilling permits for new wells
on properties which may be impacted by the con-
taminated groundwater plume.

ALTERNATIVE GW3: GROUNDWATER CON.

" TAINMENT/SURFACE WATER DISCHARGE-

Capital Costs: $ 485,000
PW O&M Costs: § 877700

. Total PW Costs: . $1.342,700
Time to Implement:

6 months

This altemative involves installing extraction wells
downgradient of the contaminant plume in order to
capture contarninants and produce a hydrauiic bar-
rier to control contaminant migration. The extracted
groundwater will be discharged to Browning Branch
after treatment. The treatment consists of a pre-
treatment step to remove iron and manganese, an
ion exchange unit to remove heavy metals followed
by an organic contaminant polishing step.

ALTERNATIVE GW4A: EXTRACTION, ABOVE.
GROUND BIOREMEDIATION, SURFACE WATER
DISCHARGE

Capital Costs: $ 819,300
PW O&M Costs: $1.172.700
Total PW Costs: $1.992,000
Time to Implement: 6 months

This altemnative involves installing extraction wells

- throughout the contaminant piume to actively extract

groundwater for treatment. The steps in the treat-
ment system will consist of pre-treatment, heavy
metals treatment, primary organic treatment, and an
organic contarninant polishing step. The primary
organic treatment consists of a submerged fixed film
bioreactor to permanently remove and destroy the
organic contaminants, Effiuent will be discharged to
Browning Branch and monitored to insure com-
pliance with Natlonal Pollution Discharge
Elimination System (NPDES) discharge require-
ments.

ALTERNATIVE GW4B: EXTRACTION, ABOVE-
GROUND BIOREMEDIATION, DISCHARGE TO A
PUBLICLY OWNED TREATMENT WORKS

Capital Costs: $ 667,400

. PWO&M Costs: $1,166.100

Total PW Costs: $1,833,500
6 months

Time to Implament:

Allemnative GW4B is identical to Alternative GW4A,
except treated groundwater will be dischargedtothe
Chty ot Waynesville publicly owned treatment works

(POTW), instead of Browning Branch and no
granular activated carbon polishing step will be in-



EVALUATING CRITERIA - :

3. Casat: The benefits of impiementing a par-
ticular remedial alternative are weighed against
the cost of implementation. Costs include the
capital (up-front) cost of implementing an akter-
native over the Jong term, and the net present
-worth of both capital and operation and main-
tenance costs.

4. Implementabliity: EPA considers the tech-
nical feasibility (e.g., how difficult the alternative
is to construct and operate) and administrative
ease (e.g., the amount of coordination with
other govermment agencies that is needed) of a
remedy, including the availability of necessary
materials and services.

S. Short-term effectiveness: The length of
time needed to impiement each alternative is
considered, and EPA assesses the risks that
may be posed to workers and nearby residents
during construction angd implementation.

6. Long-term effectivaness: The alternatives
are evaluated based on their ability to maintain
reliable protection ot public heaith and the en-
vironment over time once the cleanup goals
have been met.

7. Reduct I inant toxict bl
and volume: EPA evaluates each atemnative
based on how it reduces (1) the harmtul nature
of the contaminants, (2) their ability to move
through the environment, and (3) the volume or
amount of contamination at the site.

MODIFYING CRITERIA
8. Siate acceptance: EPA requests state
comments on the Remedial investigation and
Feasibility Study reports, as well as the
Proposed Plan, and must take into considera-
tion whether the state concurs with, opposes, or
has no comment on EPA's preferred altemative.

9. Communitly acceptance: To ensure that
the public has an adequate opportunity to pro-
vide input, EPA hoids a public comment period
and considers and responds to ali comments
received from the community prior to the final
selection of a remedial action.

:
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EVALUATION OF ALTERNATIVES

The following summary profiles the performance of
the preferred atemnatives in terms of the nine evaiua-
tion criteria noting how it compares to the other
altematives under consideration. The comparative
analysis for the soil remediation altemnatives is as
follows:

Soll Remediation

The following alternatives were subjected to detailed
analysis for source controi:

Alternative SS1: No Action

Altemnative SS2: RCRA Cap

Altemative SS3: Soil Washing/Slurry Biotreatment

Altamative SS4: Solvent Extraction

ARernative SS8: On-site Incineration

Alternative SS8: In-situ Bioremediation

Alternative SS7: Off-site incineration

QOverall Protection. The potential risk due to Site
soils under potential future conditions is to the
groundwater through the feaching of contaminants
from the soil into the groundwater. Alternative SS1
(no action) would not be protective of human health
or the envionmemt. Upon implementation, Altema-
tive SS2 wouid prevent precipitation from leaching
contaminants from the soil into the groundwater,
however, would not be protective of the groundwater
due to seasonal fluctuations in the elevation of
groundwater coming into contact with contaminated
soil. Aemnatives SS-3 through SS5 and SS7 would
eliminate any risks associated with the soil con-
tamination as well as mitigate any further degrada-
tion of the groundwater. Attemative SS6 does not
immediately mitigate the migration potential to
groundwater of contaminants above health-based
risk levels, but over time, this attemative would ob-
tain this goal.

Compliance with ARARs. There are no federal or
state chemical-specific ARARS for the contaminants

detected in the soils. There are no action-specific
ARARSs for Atemative SS1. RCRA requirements for



+

Alternative GW4A. - - -.
Extraction, Above-ground
Surtace Water Discharge

Bioremediation,

Alternative GW4B:
Extraction, Above-ground Bioremediation,
POTW Discharge

Alternative GWS5A:
Extraction, UV/OX, Surface Water Discharge

- Alternative GWSB:

Extraction, UV/OX, POTW Discharge

Alternative GWS:
In-Situ BioremediatiorvAbove-ground
Treatment

Qverall Protection. Groundwater poses no risks to
human health and the environment under current
conditions. The no action Alternative GW1 and Al-
temative GW2 would not address contaminant
levels in groundwater and therefore would not be
protective of human heaith under potential future
conditions. Alternative GW3 would prevent the fur-
ther migration of comaminated groundwater and
given sufficient time would remediate the con-
taminant plume. Alternatives GW4 through GW6
actively address the plume in the aquifer, the only
difference between these atemnatives Is the type of
treatment to be used on the extracted groundwater
and the discharge option for the treated
groundwater. Altemative GW6 remediates the con-
taminants in the groundwater in place along with
treating extracted groundwater above-ground.
Theretore, Alternatives GW3 through GW6 would be
protective of human heaith and the environment.

Compitance With ARARs. WMCLs are ARARS for
Site groundwater. Neither Alternatives GW1 nor
GW2 would comply with ARARs. Altemative GW3
would obtain ARARs downgradient of the Site and
given time, may eventually achieve ARARS under-

neath the Ske. Alematives GW4 through GWS:

wouid attain ARARs throughout the entire Site. Con-
struction of the groundwater recovery, treatment,
and discharge system tor AkRematives GW3 through
GW6 would satisty action-specific ARARs. The only
location-specific ARAR pertaining to these alterna-
tives is construction within a 100-year fiood plain.
The disposal of any sludge or spent activated carbon
generated by the groundwater treatment system will
aiso comply with ARARs.
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Laong-term Eifectiveness and Permanence.
Under Altematives GW1 and GW2, groundwater
contamination would continue to migrate off-site:
therefore these are not considered to be permanent
or effective remedial solutions. The long-term ettec-
tiveness of Alternative GW3 is questionable, be-
cause of the time it would require for “Nature® to
clean "itself*. This remedy relies on the natural flow
of groundwater to eventually remove all the con-
taminants that have entered the groundwater at the
Site. Contaminant concentrations in the
groundwater will be permanently reduced through
groundwater extraction and treatment specified in
Altematives GW4 through GWS.

Neither Aitematives GW1 nor GW2 would sig-
nificantly reduce the toxicity, mobility, or volume of
contaminants in groundwater. Aftermnative GW3
would slowly reduce the toxicity, mobility, or volume
of contaminants in groundwater as the natural ftow
of groundwater beneath the Site moves the con-
taminants towards the containment extraction wells.
Aemnatives GW4 through GW6 would reduce the
volume of contaminants in the aquifer through
recovery. The groundwater treatment systems will
comply with the statutory preference for atternatives
that reduce toxicity of contaminants.

Short-temm Effectiveness. All of the alternatives
can be implemented without significant risk to the
community or on-site workers and without adverse
environmental impacts.

Implemantablity. None of the alternatives pose
signiticant concerns regarding implementation.

Design of the treatment systems for Atternatives
GW3 through GW6 could not be conducted until
discharge requirements were defined.

coat. Total present worth costs for the groundwater
remediation altemnatives are presented below:

Alternative GW1

No action: $ 0
Alternative GW2

Restrict Groundwater Use and Monitor:

$ 235,800

Allernative GW3

Groundwater Containment/Surface Water

Discharge: $1,342,700



to carbon dioxide and water. 1t is anticipated that all
of the extracted, treated groundwater will be
reintroduced 10 the aquiter, However, t may be
necessary to discharnge up ta 25% of the water sither
to Browning Creek, meeting NPDES requirements,
or to the City of Waynesville POTW, meeting the
POTW's pretreatment requirements.

Based on current information, this altemative ap-

alternatives. EPA believes the preferred altemative
will satisfy the statutory requirements of Section
121(b) ot CERCLA, 42 U.S.C. 9621(b), which
provides that the seiected alternative be protective
of human health and the environment, comply with
ARARs, be cost etfective, and utilizé permanent
soltions and treatments to the maximum extent
practicable. The selection of the above alternative
is preliminary and couid change in response to public

pears 10 provide the best balance of trade-offs with ~ Comments.
respect to the nine criteria that EPA uses to evaluate

il

COMMUNITY PARTICIPATION

EPA has developed a community relations program as mandated by Congress under Superfund to respond to
citizen's concemns and needs for information, and to enable residents and public officials to participate in the
decision-making process. Public involvement activities undertaken at Superfund sites are interviews with local
residents and elected officials, a community relations plan for sach site, fact sheets, availability sessions, public
meetings, public comment periods, newspaper advertisements, site visits, and Technicai Assistance Grants, and
any other actions needed to keep the community informed and invoived. .

EPA is conducting a 30-day pubiic comment period trom April 13, 1992 to May 12, 1992, to provide an
opportunity for public invoivement in selecting the final cleanup method for this Site. Public input on all
altemnatives, and on the information that supports the akematives is an important contribution to the remedy
selection process. During this comment period, the public is invited to attend a public meeting on April 21, 1992,
at the Hazelwood Town Hall in Hazewood, North Carolina beginning at 7:00 p.m. at which EPA will present the
Remedial Investigatior/ Feasibility Study and Proposed Plan describing the preferred attemnative for treatment of

-the contamination at the Benfield industries Site and to answer any questions. Because this Proposed Plan Fact

Sheet provides only a summary description of the cleanup altematives being considered, the public is encouraged

_ to consutt the information repository for a more detailed explanation.

During this 30-day period, the public is invited 10 review all site-related documents housed at the information
repository located at the Hazelwood Town Hall , 121 West Georgia Avenue, Hazewood, and offer comments to
EPA either orally at the public- mesting which will be recorded by a court reporter or in written torm during this
time period. The actual remedial action could be different from the preferred atemative, depending upon new
information or arguments EPA may receive as a result of public comments. If you prefer to submit written
comments, please mall them postmarked no later than midnight May 12, 1992 to:
‘ Diane Barrett
NC Community Reistions Coordinator
U.S.E.P.A., Reglon 4
North Remedial Superfund Branch
345 Courtiand Street, NE
Atianta, GA 30385

All comments will be reviewed and a response prepared in making the final determination of the most appropriate
aternative for cleanupitreatment of the Site. EPA's final choice ot a remedy will be issued in a Record of Decision
(ROD). A document called a Responsiveness Summary summarizing EPA’s response to all public comments

15



‘GLOSSARY OF TERMS USED IN THIS FACT SHEET

Aquifer: An underground geological formation, or
group of formations, containing useable amounts of
groundwater that can supply wells and springs.

Administrative Record: A file which is maimained
and contains all information used by the lead agency
to make its decision on the selection of 3 method to
be utilized to clean up/treat contamination at a Su-
perfund site. This file is located in the information
repository for public review.

Applicable or Relevantand Appropriste Require-
ments (ARARS). The federal and state require-
ments that a selected remedy must attain. These
requirements may vary among sites and various
alternatives.

Baseline Risk Assessment. Ameans of estimating
the amount ot damage a Superfund site could cause
to human heatlth and the environment. Objectives of
a risk assessment are to: help determine the need
for action; help determine the levels of chemicals
that can remain on the site after cleanup and still
protect health and the environment; and provide a
basis for comparing different cleanup methods.

Cap: A layer of clay and/or other highly imperme-
able material, such as a thick polyethylene liner,
installed over the top of a closed landfill or land area
to prevent entry of rainwater and minimize produc-
tion of leachate.

Carcinogenic. Any substance that can cause or
contribute to the production of cancer; cancer-
producing.

Comprehensive Environmental Response, Com-
pensation and Liabliity Act (CERCLA): A federal
law passed In 1980 and modified in 1986 by the
Supertund Amendments and Reauthorization Act

(SARA). The Acts created a special tax paid by

producers of various chemicals and oil products that
goes into a Trust Fund, commonly known as Super-
fund. These Acts give EPA the authority to inves-
tigate and clean up abandonsd or uncontrolled
hazardous waste sites utilizing money from the Su-
pertund Trust or by taking legal actionto force parties
responsible for the contamination to pay for and
clean up the site.

Groundwater: Water found beneath the earth's
surtace that fills pores between materials such as
sand, soil, or gravel (usually in aquifers) which is
often used for supplying-wells and springs. Because
grounawater is a major source of drinking water
there is growing concern over areas where agricul-
tural and industrial pollutants or substances are get-
ting into groundwater. ‘

information Repository: A tile containing accurate
up-to-date information, technical reports, reference
documents, information about the Technical Assis-
tance Grant, and any other materials pertinent to the
site. This file is usually located in a public building
such as alibrary, city hall or school, that is accessible
for local residents.

Land Disposal Restriction (LDRs): Any place-
ment of hazardous waste in a landfill, surtace im-
poundment, waste pile, injection well, land treatment
tacility, salt dome formation, underground mine,
cave and concrete bunker or vault.

Leachats: A contaminated liquid resulting when
water percolates or trickles through waste materials
and collects components of those wastes. Leaching
may occur at landfills and may result in hazardous

" substances entering soil, surtace water or
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groundwater.

Maximum Contaminant Levels (MCLS): The max-
imum pemmissible level of a contaminant in water
deiivered to any user of a public water system.
MCLs are enforceable standards.

National Oil and Haxardous Substances Contin-
gency Pian (NCP): The federal regulation that
guides determination of the sites to be comected
under the Supertund program and the program to
prevent or control spills into surface waters or other
portions of the environment.

National Rollutant Discharge Elimination Sys-
tem (NPDES). A provision of the Clean Water Act
which prohibits the discharge of pollutants into
waters of the United States unless a special permit
is issued by EPA, a state or (where delegated) a
tribal gpovemnment on an Indian reservation allowing
acontrolled discharge of liquid after it has undergone
treatment.
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State of North Carolina
Department of Environment, Health, and Natural Resources
Division of Solid Waste Management
P.O. Box 27687 - Raleigh, North Carolina 27611-7687
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James G. Martin, Governor ' William L. .Meyer
William W. Cobey, Jr., Secretary July 27, 1992 Director

Mr. Greer C. Tidwell
Regional Administrator
U.S. EPA Region IV

345 Courtland Street, N.E.
Atlanta, GA 30365

Subj: Cconditional Concurrence with the Record of Decision
Benfield Industries NPL Site
Hazelwood, Haywood County, NC

Dear Mr. Tidwell:

The State of North Carolina has completed review of -the .
attached Revised Draft Record of Decision and concurs with the
selected remedy subject to the following conditions.

1. Because State comments regarding additivity of risk have not
been fully incorporated into the cleanup goals, the tota
additive residual risk after site clsanup will exceed 10~
If, after remediation_ is complete, the total residual risk
level exceeds 107°, the site will require deed
recordation/restriction to document the presence of residual
contamination and possibly limit the future use of the
property as specified in NCGS 130A-310.8. .

2. State concurrence on this Record of Decision and the selected
remedy for the site is based solely on the information
contained in the attached Record of Decision. Shoula the
State receive’ new or additional information which
significantly affects the ctonclusions or remedy selection
contained in the Record of Decision, it may modify or withdraw
this concurrence with written notice to EPA Region IV.

3. State concurrence on this Record of Decision in no way binds
the State to concur in future decisions or commits the State
to participate, financially or otherwise, in the clean up of
the site. The State reserves the right to review, comment,
and make independent assessments of all future work relating
to this site.
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Mr. Greer C. Tidwell
27 July 1992
Page 2

The State of North Carolina appréciates the oppoftunity to
comment on the Revised Draft Record of Decision for the subject
site, and we look forward to working with EPA on the final remedy.

Sincerely,

/“”/’/%“/

Jack Butler, PE

Environmental Engineering Supervisor
Superfund Section

bin\berodcon

CC: Michael Kelly
Bruce Nicholson
curt Fehn
Jon Bornholm

Attachment
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‘_o“c*'f _REGION 1V
- 343 COURTLAND STREET. N.E.
ATLANTA. GEORGIA 3036%
JUL 29 1982 . ;

4WD-NCRS

Mr. Jack Butler

North Carolina Department of Environment,
Health, and Natural Resources

401 Oberlin Road, Ssuite 150

Raleigh, North Carolina 27605

‘RE: Response to Conditions Included in North Carolina‘s
Conditional Concurrence for the Benfield Industries
Superfund Site Record of Decision

Dear Mr. Butler:

EPA-Region IV appreciates the State‘’s conditional concurrence on the Record
of Decision (ROD) for the Benfield Industries Superfund site located in
Hazelwood, North Carolina. For the record, EPA would like to respond to the:
conditions formulated by North Carolina Department of Environment, Health,
and Natural Resocurces (NCDEENR) - Superfund Section and specified in your
July 27, 1992 correspondence to Mr. Creer Tidwell. Your July 27, 1992
letter, along with this response, will be included in Appendix C of the ROD.
These letters should stand a8 official documentation that EPA-Region IV and
NCDEHNR-Superfund Section have agreed cn the preferred alternatives at this

Of the three conditions expressed, only the first condition requires a
response from the Agency. 1In response to NCDxBNR-Supnztund Section first
condition, the State may in the future put in place, pursuant to State law
(G.Ss. 130A-310.8), a deed recordation/restriction to document the presence of
residual contamination which may limit the future use of the property. And,
48 stated, this would be done after the completion of the Site’s remediation.

Please contact me at (404) 347-7791 if You have any questions or comments
regarding this matter.

Sincerely yours,

K fémJ« C—

Jon K. Bornholm
Remedial Project Manager

cc: Curt Fehn, EPA
Bruce Nicholson, NCDEHNR

Printec or Sec..: s Pacer

-



