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Abstract (Continued)

Planting a vegetative cover on the surface. 1In 1988, EPA sampled the former lagoon site
and collected well water samples from several surrounding residences. These
investigations revealed elevated levels of numerous organic compounds in the soil. In
1987, EPA required CLTL to install a fence around the site and point of entry. A 1991 ROD
addressed final remedy for OUl for the provision of an alternate water supply to more than
50 residences impacted by the site, carbon filtration units on homes where TCE
concentrations were above 5 ug/l, and also provided for an interim remedy for 0U2
consisting of pumping and treatment of ground water and a hydrogeologic study. 1In 1992,
CLTL also performed a soil vapor extraction/bioremediation treatability study to
determine the feasibility of using this technology to remove contaminants from the onsite
soil. This ROD addresses the 2.2 acres covered by the lagoons and the remaining 2.2
acres, which served as a burrow area for soil used to construct the compacted earthen
ridges or berms around the perimeter of the lagoons, as OU3. The primary contaminants of
concern affecting the soil are VOCs, including PCE and TCE; other organics, including PAHs
and pesticides; and metals, including arsenic and chromium.

The selected remedial action for this site includes determining the extent of soil

contamination; excavating and treating approximately 24,000 yd3 of contaminated soil
onsite using thermal desorption; treating air emissions from the thermal desorption
process using a control system consisting of a fabric filter for particulate removal, a
wet scrubber for acidic gas conversion, and a carbon adsorption system for capturing the
contaminants; managing and disposing of treatment residuals offsite; backfilling the
treated soil in excavated areas; placing either a vegetative soil cover or multi-layer cap-
over the excavated areas; and implementing institutional controls, including deed
restrictions. The estimated present worth cost for this remedial action ranges from
$7,800,000 to $9,300,000, which includes an estimated annual 0&M cost of $20,000 for 30
years. . 4

PERFORMANCE STANDARDS OR GOALS:

Chemicél—specific soil cleanup goals are based on either RCRA LDRs or a health-based risk

level of 10~6 or less and include acenaphthene 31 mg/kg; anthracene 94 mg/kg:
benzo (a) pyrene 7,300 mg/kg; bis(2-ethylhexyl)phthalate 266 mg/kg; chlorobenzene 5.7 mg/kg;

" chloroform 280 mg/kg; 4,4-DDE 7,250 mg/kg; 2,4-dichlorophenol 230 mg/kg; fluorene 49

mg/kg; fluoroanthrene 250 mg/kg; naphthalene 3,100 mg/kg; phenanthrene 94 mg/kg; PCE 1.2
mg/kg; 1,2,4-trichlorobenzene 61 mg/kg; and TCE 0.42 rg/kg.



RECORD OF DECISION
WILLIAM DICK LAGOONS SITE

DECLARATION

SITE NAME AND LOCATION

William Dick Lagoons Site
West Caln Township, Chester County, Pennsylvania

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for
Operable Unit 3 of the William Dick Lagoons Site ("site"), in
West Caln Township, Pennsylvania, which was chosen in accordance
with the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), and, to the
extent practicable, the National 0il and Hazardous Substances
Pollution Contingency Plan (NCP). This decision document 4
explains the factual and legal basis for selecting the remedy for
Operable Unit 3 at this Site. This decision is based on the
Administrative Record for this site.

The Commonwealth of Pennsylvania has evaluated and commented on
the alternatives presented in this Record of Decision and has
initially agreed with the technical remedy selected. The
official position of the Commonwealth of Pennsylvania will be
documented in the Administrative Record for this Site upon
receipt. :

ASSESSMENT OF THER SITE

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

DESCRIPTION OF THE REMEDY

The remedy described in this Record of Decision is for Operable -
Unit 3 at the Site. This remedy addresses the principal threat
at the Site.

Operable Unit 1 at this Site involves providing a water line to
protect residents from contaminated private well water. Operable
Unit 2 involves an interim remediation of the groundwater which
includes measures to pump and treat the groundwater and further
investigation of the hydrogeology. A Record of Decision for
Operable Unit One and the interim groundwater remediation measure
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for 0perable Unit Two was issued on June 28, 1991. A decision on
the fi=al groundwater remediation is intended for this Site at a
later date.

The remedy selected for Operable Unit 3 will reduce the
concentrations of hazardous substances in the Site soils so that
leaching of contaminants into the groundwater will be minimized.
Reduction of the volatile organic compounds and semi-volatile
organic compounds in the soils is necessary in order the
groundwater will not continue to be impacted above acceptable
levels. In addition, the installation of a vegetative soil cover
or multi-layer cap will prevent the surrounding community from
exposure to Site-related contaminants through inhalation,
1ngestion, and dermal contact.

The selected remedy includes the following major components:
1. Determination of extent of soil contamination.

2. Excavation of contaminated soils and treatment of
contaminated soils in an on-site thermal desorption
unit.

3. Treatment of air emissions from the thernal desorption
unit.

4. Management and off-site disposal of treatment residuals
and wvastewaters.

S. Backfilling of treated soils in the excavated areas and
placement of a vegetative soil cover or multi-layer cap
over such areas.

6. Operation and maintenance ("0&M") of the vegetative
soil cover or multi-layer cap.

7. Institutional controls in the form of deed
restrictions.

DECLARATION OF STATUTORY DETERMINATIONS

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

Subsegquent actions are planned to more fully address the threats
posed by the groundwater at this Site.
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Because this remedy may result in hazardous substances remaining
on-site above health-based levels, a review will be conducted
within five years after the start of this remedial action to
ensure that the remedy continues to provide adequate protection
of human health and the environment.

LD el 5373
Stanley L. Laskowski Date

Acting Regional Administrator
Region III
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I. 8ite Name, Location and Description

The William Dick Lagoons Site is located in West Caln

- Township, Chester County, Pennsylvania approximately 3.5 miles
.south-southeast of the Village of Honey Brook. The 4.4 acre Site

is located within a larger 105-acre parcel of land and is
situated in a rural wooded settxng on the crest of a small ridge
known as the Baron Hills. It is accessible via Telegraph Road,
at approximately 2,500 feet west of Sandy Hill Road (see Figure
1). The nearest resxdence is located. roughly 300 feet to the
north and approximately thirty homes are within 1000 feet of the
Site. Figures 1 and 5 provide a perspective of the site settlng
relative to proximal residencies.

The site currently appears as a sparsely veqetated field
behxnd several residences located on the south side of Telegraph
Rcad. The site is obscured from view by both the surrounding
trees and its posxtxon at the crest of a hill. Land use
surrounding the site is primarily residential, with a generally
sparse populatlon denszty. Housing development in West Caln
Township is progresszng relatively quickly and several new homes
have been built since the commencement of site remedial
investigative activities. The majority of the residences are
single family dwellings with private wells and onsite septic
systems. Several trailer parks and a campground exist within the
vicinity of the site and two separate automobile junkyards are
located just north of the site.

Much of the area extending outward from the near-site
residences is actively farmed. Important crops include corn,
wheat, ocats, soy beans and hay. Dairy cattle are also raised
within the surrounding countryside.

Two other Superfund sites are located within five miles of
the site. The Blosenski Landfill is located approximately 1.7
miles to the southeast and the Welsh Road Landfill is roughly S

miles to the northwest.
II. site History and Enforcement Activities

Waste disposal activities at the Site were conducted by its
former owner, Mr. William Dick, in the late 1950s through May
1970. Originally, the Site consisted of three unlined earthen
lagoons or ponds that were used for the disposal of wastewater.
The lagoons covered approximately 2.2 acres of the 4.4 acre Site;
the remaining 2.2 acres served as a borrow area for soil used to
construct the compacted earthen ridges or berms around the
perimeter of the lagoons (see Figure 2).

The lagoons were used to dispose of final rinse waters from
the interior cleaning of tank trailers.owned by Chemical Leaman
Tank Lines, Incorporated ("CLTL"). Trichloroethylene (TCE) was
used to clean out the tank trailers. In addition, minor amognts
of residual chemical products were occasionally disposed of in



2

the lagoons. The .tank trailers were used for transporting
petroleum products, latex, and resins. Following the rinsing and
cleaning of the tank trailers at CLTL’s Downingtown, Pennsylvania
facility, the rinse water was delivered to the lagoons by tanker
approximately every three days for disposal. The information
currently available to EPA indicates that all disposal activities
at the Site were completed prior to the effective date of the
regulations implementing the Resocurce Conservation and Recovery
Act, November 19, 1980.

On April 26, 1970, 37 wild geese were shot at the site by
the district game protector for humane reasons. The birds’
feathers were coated with waste after the birds descended onto
the lagoons. In May 1970, the Pennsylvania Department of Health
(PADH) notified Mr. William Dick that the discharge from the:
lagoons to underground waters was a violation of the Clean
Streams Law, the Act of June 22, 1937, P.L. 1987, as amended and
ordered the lagoons closed. On June 7, 1970, vandals allegedly
caused a breach in the berm of the second lagoon, resulting in
the release of an estimated 300,000 gallons of wastewater that
moved into Birch Run, a tributary of the West Branch of )
Brandywine Creek. The discharge caused the death of more than
2,600 fish and the closure of public water supplies which used
the creek as a water source as far downstream as Wilmington,
Delaware. Mr. William Dick was notified by PADH that the
discharge into the into Birch Run viclated the Clean Streams Law.
A complaint was filed by the Commonwealth of Pennsylvania in the
Court of Common Pleas, Dauphin County, Pennsylvania (Number 3072
Equity Docket, No.345 C.D. 1970)

In early 1971, per the agreement reached with PADH
under the aforementioned complaint, CLTL and William Dick began
work to close the lagoons. This activity included the addition
of alum to the lagoon wastewater, and spray irrigation of the
"treated" wastewater into the woods adjacent to the lagoons.
Settled residue remaining in the bottom of the lagoons was buried
by pushing the earthen berms into the lagoons. The lagoons were
completely filled in with soil and a vegetative cover planted on
the surface.

In April 1985, under the authority of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA)
of 1980, an BPA contractor performed a site sampling inspection
of the former lagoon site and collected well water samples from
several surrounding residences. This inspection was conducted in
response to a 1981 CERCLA notification to EPA by CLTL which
indicated that the former lagoons may contain hazardous
substances. During the inspection, elevated levels of numerous
organic compounds were detected in the soil samples collected
from the former lagoon area. A few site-related compounds also
were found in two residential wells.
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In May 1987, additional sampling of 28 residential wells by
EPA’s Technical Assistance Team (TAT) found TCE to be the most
prevalent organic compound, at the highest concentration, in
groundwater. This volatile organic compound (VOC), a suspected
carcinogen and common industrial solvent, was detected in two
spring-fed water supplies and five wells. Following the
completion of these follow-up evaluations, the Site was listed in
July 1987 on the National Priorities List (NPL) of hazardous
waste sites eligible for cleanup under Superfund.

On July 20, 1987, EPA informed CLTL of its potential
responsibility regarding contamination at the site by issuing a
special notice letter. On January 27, 1988, EPA and CLTL entered
into an Administrative Order on Consent ("1988 Removal Order")
which required CLTL to install a fence around the site, conduct
at least yearly monitoring of residential wells (more frequent
monitoring in some cases), and install point-of-entry treatment
systems for home well water exceeding Maximum Contaminant Levels
(MCLs). The fence was installed at the site in February 198s8.
The sampling and treatment unit requirements of the Consent Order
will continue to be in effect until the waterline is constructed
and is operating at the affected and potentially affected
residences. At that time, the treatment units will be removed
from the residences and CLTL will discontinue the residential

well monitoring.

CLTL has supplied bottled water to all homes (approximately
34) in which TCE levels between 0 to 5 parts per billion (ppb)
were detected in residential wells. The company has supplied
bottled water under its own initiative; CLTL is not required to
do so by EPA. To date, CLTL has installed point-of-entry carbon
filtration units in the twelve homes where TCE concentrations in
well water exceed EPA’s MCL of 5 ppb.

On September 14, 1988, CLTL and EPA signed a second
Administrative Order on Consent, requiring that a Remedial
Investigation/Feasibility Study (RI/FS) be conducted. CLTL.
obtained the services of Environmental Resources Management
("ERM") for this work. The RI began in December 1988 and
progressed throughout the Spring and Summer of 1989. Based upon
data gaps identified by both EPA and ERM, a second shorter phase
of RI work was initiated in October 1989. An interim RI report .
was submitted to EPA in December 1989. After EPA comments, a
nore detailed draft RI report, along with a draft FS report and
Risk Assessment (RA), were submitted for EPA review on March 8,
1990. Following receipt of EPA comments, a Preliminary Final
RI/RA/FS was submitted by CLTL on September 6, 1990.

On September 24, 1990, EPA informed the Rohm & Haas Company
of Philadelphia, Pennsylvania of its potential responsibility
regarding contamination at the site by issuing a general notice
letter . This notification was based on information received on



4

the company’s past involvement at the site through interviews
‘with former CLTL employees. Specifically, CLTL hauled Rohm & Haas
product to Rohm & Haas’ customers and then cleaned product
residue from CLTL’s tanker trucks and hauled it to the William
Dick Lagoons Site.

on June 28, 1991, EPA issued a Record of Decisian for
Operable Units One and Two at the Site. The major components of
the remedies selected included (1) with respect to an alternative
water supply, providing an extension of the City of Coatesville
Authority water line to at least 50 homes impacted or potentially
impacted by the Site and, (2) with respect to the interim action
for groundwater clean-up, performing a hydrogeological study
aimed at determining the proper design of a groundwater
remediation system, and pumping and treating the contaminated
ground water to .remove sxte-related contaminants for a limited
txme frame.

EPA deferred the decision regarding soil remediation (OU 3)
until a Soil Vapor Extraction/Bioremediation (SVE/B10) '
treatability study and Focused Feasxbility Study was performed at -
the Site by CLTL.

After EPA issued the June 1991 ROD, CLTL entered into
negotiations with EPA to implement the clean-up activities
described in the ROD. These negotiations continued, without
resolution, until March 1992. On June 30, 1992,, EPA issued an
Administrative Order requiring the PRPS to undertake the remedies
respecting alternate water supplies and interim groundwater
studies and remediation defined in the ROD. The PRPs did not
agree to comply with all of the terms of the order.

Consequently, EPA hired a contractor to perform the design work
for the water line, ground water investigation and interim
groundwater remediation. Currently, EPA is reviewing the
contractor’s work plan for the pre-design groundwater
investigation. The pre-design groundwater investigation needs to

be performed prior to the completion of the design of the water

line and groundwater pump and treat systea.

In June 1991, EPA verbally approved CLTL’s pc:to:mance of a
SVE/BIO treatability at the Site. In August 1991, EPA confirmed
this approval in writing. The SVE/BIO treatability study was
performed pursuant to Section 6.2.2 of the Final Remedial Site
Operations Plan (RISOP) prepared by CLTL in November 1988. This
RISOP was incorporated into the September 1988 RI/FS Consent
Order between EPA and CLTL, as described in Section VIII(C) of
this Order. CLTL submitted its workplan for the treatability
study in February 1992. This workplan was disapproved by EPA in
April 1992. CLTL submitted a revised workplan in June 1992.
This workplan was subsequently disapproved by EPA. A second
revision was submitted to EPA in August 1992. EPA verbally
approved of this workplan in August 1992. Written approval was



provided in September 1992.

CLTL (through its contractor) performed a SVE/BIO
treatability study in former Lagoon #1 at the Site from August
1992 to November 1992 and submitted a Focused Feasibility Study
which evaluated alternatives for remediating the soils at the
Site. The purpose of this study was to determine the feasibility
of using this technology to remove contamination from the soils
on the Site.

In addition to this work, CLTL (through its contractor) also
used several mathematical models to calculate the level of
contamination that can remain in the soil without releasing
contaminants to groundwater above levels acceptable to EPA.

These soil clean-up levels were developed using a combination of
the fate and transport mathematical models, HELP and PRZM, as
well as a groundwater mixing zone model. Compounds which have
been identified in the groundwater were used in the model. The
groundwater concentration input data into this model was based on
Maximum Contaminant Levels ("MCLs") and health-based drinking:
water concentrations. Health-based drinking water concentrations
were established based on a carcinogenic risk of 10E-0S5 or 10E-
04. A cancer risk of 10E-05 means that one additional person per
100,000 has a chance of contracting cancer given the relevant
exposure scenario. The NCP directs hazardous substance responses
for Sites presenting risks outside the established acceptable
carcinogenic risk range for Superfund Sites of between 10E-Q06 (1
additional chance in one million) and 10E-04 (one additional
chance in 10,000). EPA used a carcinogenic risk of either 10E-04
or 10E-05 as the basis for the health-~based drinking water
concentrations for chemicals without an MCL at this Site rather
than use the more conservative 10E~06 carcinogenic risk values
since the 10E-06 carcinogenic value for some compounds are below
the contract required quantitation limit for the drinking water
analytical technique, EPA Method 524.2. The contract required
quantitation limit is the detection level required for a
particular analytical method under EPA’s Contract Laboratory
Program (CLP). Use of either 10E~04 or 10E-05 carcinogenic risk
is protective of human health since it falls within the EPA’S
acceptable risk range of 10E-06 to 10E-04.

For those chemicals without an MCL or with a health-based
drinking water concentration greater that 10 ppb, a groundwater
concentration of 10 ppb was used. The use of 10 ppb was based on
the contract required quantitation limits as established under
the Contract Laboratory Program (CLP) Statement of Work for
organics Analysis (CLP Document Number OLMO1.1). The 10 ppb )
level was established in the focused feasibility study by CLTL in
an attempt to conform to PADER’sS groundwater protection strategy,
which, although not an applicable or relevant and appropriate
regulation for this ROD, is a "To Be Considered" policy. Soil
clean-up levels calculated on the assumption that a vegetative
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so0il cover would be placed over the Site after soil treatment are
listed in Table 1.

A vegetative soil cover is defined in this ROD as a layer of
soil which will support the germination and propagation of
vegetation and will provide dermal protection from the treated
soils. The vegetated soil cover will not restrict the
infiltration of rainwater or surface water through the soils.

According to the model, some of the compounds listed in
Table 1 will degrade prior to reaching the groundwater and,
therefore, no soil clean-up level was provided. However, if the
contaminated soils are treated and placed back on-site, certain
contaminants (j.e., those compounds related to F001-F005 wastes)
will have to meet the treatment standards established by the Land
Disposal Restrictions (LDR) listed at 40 CFR §268.43. The LDR
levels for the relevant compounds are listed in Table 1. For the
remaining compounds which are not F001-F005 wastes but do,
according to the model, degrade before reaching the groundwater,
EPA believes that it is appropriate to establish soil clean-up
levels based on direct contact risks. These levels are also
noted in Table 1. The groundwater concentrations used in the
fate and transport models- to calculate the soil clean-up levels
are listed in Table 1 and are based on either MCLs, health-based
concentrations under a drinking water exposure scenario or 10 ppb
as described above.

Some of the soil clean-up levels that were calculated by the
model exceeded the concentrations for a direct contact risk. The
soil concentrations that need to be met so that the direct
contact risk is acceptable to EPA are provided in Table 2.
Attainment of the direct contact risk levels listed in this table
are not required for this ROD, because placement of a cover or
cap over the soils and implementation of institutional controls
will prevent exposure to the soils through direct contact.
However, if the values listed in Table 2 can be met during remedy
implementation, deed restrictions on the property may be
eliminated.

CLTL also calculated contamination levels that can remain in
the soil with various types of caps proposed to be placed over
the site to reduce infiltration of rain water. These soil clean-
up values are described and summarized in the Appendix C of the
Focused Feasibility Study, dated November 16, 1992. This
document is located in the Administrative Record (AR300569-
AR300597). The soil clean-up levels in this Appendix do not take
MCLs or health-based drinking water concentrations into account,
therefore, these values are considered preliminary by EPA. :

The results of the SVE/BIO treatability study indicate that
significant quantities of VOCs can be removed from the soils
through SVE/BIO. Approximately 610 pounds of VOCs were removed
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during six weeks of continuous operation. Good subsurface air
flow conditions were observed during the treatability study.
After the six week treatability study, it could not be
conclusively demonstrated that bioremediation ("BIO") could be
effective in reducing the levels of VOCs and Semi-volatile
organic compounds (SVOCs) in the soils at the William Dick
Lagoons Site. During the RI and the treatability study, soil
samples were taken in the former lagoon area. Thin layers of a
black, sticky, fibrous (i.e., tar-like) substance were found at
depths ranging from 2 to 6 feet in former Lagoon #£1. Analysis of
this layer showed that it contained the VOCs and SVOCs found in
the soil. The impact of this layer on the operation of the
SVE/BIO system was not analyzed during the treatability study.
According to CLTL, an additional 6-12 month pilot study would be
necessary during the remedial design to determine how this layer
would affect SVE/BIO remediation. If this layer can not be
remediated with SVE/BIO, CLTL proposed to excavate this material
and treat it by either thermal desorption or incineration.

In addition to the thin layers of a black, sticky, fibrous
substance, other materials were identified in the three former
lagoons. These materials were classified as "spongy", "rubber-
like", "dry, matted and latex-like" and were observed at depths
ranging from 2 to 14 feet in all three lagoons. These materials
could also impact a full-scale SVE/BIO remediation.

IIXI. Highlights of Community Participation

.In accordance with CERCLA Sections 113(k)(2)(B)(i-v) and
117, EPA instituted several measures to contact and correspond
with residents in the community surrounding the William Dick
Lagoons Site concerning Operable Unit 3. Following is a listing
of the community relations efforts conducted by EPA:

June 1991- issued the Record of Decision for OU 1 and OU 2
to persons on the site mailing list site and government
officials. This ROD discussed why the decision on
remediating the soils at the site would be deferred.

July 1991~ held a public meeting with interested individuals

to describe the components of the Record of Decision for OU
1 and OU 2. '

August 1992- issued a fact sheet to persons on the site
mailing list and government officials describing the Soil
Vapor Extraction/ Bioremediation treatability study.

January 1993 - issued the Proposed Plan for the site
respecting OU 3 via press release, newspaper publication,
and direct mailing to all individuals on the site mailing
list; announced public meeting in February.
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February 1993 - held public meeting with approximately 50
interested individuals to explain EPA’s rationale for the
proposed remedial alternatives presented in the January 25,
1993 Proposed Plan and to solicit comments on this Proposed
Plan during the 30 day public comment period which was held
from January 25, 1993 to February 24, 1993.

In addition, EPA has updated the information repository and
administrative record, available for public review at the West
Caln Township Building, with the reports relating to the Soil
Vapor Extraction/ Bioremediation Treatability Study and the
Focused Feasibility Study for OU 3. The index to the
administrative record for OU 3 is attached to this Record of
Decision in Appendix B.

A response to the comments received during the public
comment period, including the public meeting, is included in the
Responsiveness Summary, which is part of this Record of Decision
and is attached in Appendix A.

IV. SCOPE AND ROLE OF OPERABLE UNIT 3

Based on the results of the Preliminary Final RI/FS, EPA has
decided that remediation of the entire site can best be
approached by considering the site as consisting of three
separate "units". These units are:

(1) Residential Water Use (i,e., Alternate Water Supply)- which
involves a remedy to protect residents from contaminated
private well water

(2) Groundwater- which involves a remedy to remediate all or
portions of the contaminated groundwater aquifer

(3) Source Control- which involves a remedy to clean up
contaminated soils at the Site (contaminated soil is the
media considered to be the "principal threat"™ at the Site
per the definition of principal threat in the NCP 40 .CFR
Section 300.430(a) (1) (iii)). '

A ROD was issued for Operable Unit 1 and for an interim
action on Operable Unit 2 in June 1991.

Operable Unit 3 (Source Control) is being addressed by this
ROD. The goal of this remedy is to clean soils to contaminant
levels which, along with the installation of a vegetative soil
cover or multi-layer cap (as defined in Section VII. of this
ROD), are sufficient to ensure that any residual contaminants
migrating or leaching to the groundwater will not exceed risk-
based levels or Federal standards for drinking water. 1In
addition, the vegetative soil cover or multi-layer cap will
ensure against erosion and direct contact by the surrounding
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community and trespassers with site soils.

Reducing the source of contamination impacting the
groundwater at the site will allow an effective final remedy for
groundwater clean-up to be designed. The final remedy for the
groundwater remediation (OU 2) will be outlined in a future ROD.

V. SUMMARY OF SITE CHARACTERISTICS

The purpose of the remedy under OU 3 is to address the soil
contamiration on-site so that it does not continue to impact
groundwater above acceptable levels and so that any risks
associated with direct contact with the soil are minimized.
Therefore, this section of the ROD summarizes the site
characteristics related to soils and groundwater as determined
during the RI and the Soil Vapor Extraction/Bioremediation
Treatability Study performed in Fall 1992. A detailed discussion
of all site conditions can be found in the Preliminary Final RI
(September 1990) and the Focused Feasibility Study (November
1992). The groundwater and soil findings are summarized below:

Geology and Groundwater:

) The site is located in the Honeybrook Uplift in an ocutcrop
belt of a geological structure known as the Chickies
Formation. It is situated on the crest of the Baron Hills
Anticline in a fault block bounded by two normal faults to
the north and south. (The Chickies is a white to light grey
quartzite with interbedded phyllitic beds.) The site is
located on a groundwater divide. The bedrock beneath the
lagoons is highly weathered and forms a thick saprolite up
to 100 feet thick. Although laboratory analysis indicates
that the saprolite material is of lov permeability,
contaminants have migrated to the groundwater table
(approximately SO0 feet below the surface) through joints and
fractures in the saprolite.

e  Groundwater at the gsite, as determined by monitoring well
sampling, is contaminated primarily by VOCs and, to a lesser
extent in frequency and concentration, semi-volatile organic
compounds (SVOCs). TCE is the predominant VOC (average
concentration = 1200 ppb, maximum concentration = 16,000
ppb) and phenol is the predominant semi~-VOC (average = 800 -
ppb, maximum = 14,000 ppb). Other compounds found less
frequently and/or in lowver concentrations include
chloroform, benzene, acetone, 2-methylphenol, 4-
methylphenol, isophorone and other organic compounds. Vinyl
chloride was detected on only one occasion in one monitoring
well during post-RI/FS sampling. Table 3 lists the maximum
and average groundwater concentrations in onsite monitoring

wells.
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The highest groundwater concentrations of organic chemicals
are found in two of the thirteen monitoring wells installed
at the site, wells MW-5D and MW-7D. The seven deeper
monitoring wells (MW-1D, MW-3D, MW-5D, MW-7D, MW-9D, MW-11D
and MW-20D) (110 to 397 feet deep) are generally more
contaminated than the six shallow wells (MW=-2S5, MW=4S, Mw-
6S, MW-8S, MW-10S, MW-12S) (70 to 80 feet deep). All wells
were installed in bedrock (See Figure 4). At well MW-20,
the southwest corner of the site, groundwater was found to
be contaninated down to a depth of 397 feet.

The qroundwater surrounding the Site, which is utilized by
residents, is also characterized by low~-level TCE
concentrations. Of the approximately 130 residential wells
sampled (See Figure S5), roughly 30 to 40 appear to have some
site-related contamination. Of these 30 to 40, eleven have
concentrations of TCE in the 5 to 15 ppb range (the MCL is S
ppb) and one well contains TCE at levels from 20 to 280 ppb,
dependent on the sampling season. Residential wells within
a radius of the site are sampled at least once a year; those
homes found to have a detectable level of TCE are sampled
twice a year. The radius was established by CLTL and EPA
under the Removal Order. Due to the number of homes within
the radius of the site (1 mile south, 1/2 mile north) the
sampling schedule is set up so that samples are collected
from 20 to 25 home wells every quarter of the year.

‘The results of the RI and four years of residential well
sampling data indicate that TCE levels have not changed
significantly at the edge of the contaminant plume where
residential wells are generally located. Based on this
information, the boundary of the groundwater area affected
by site-related contaminants has been relatively well-
defined (See Figure 6), although additional characterization
work is needed.

The regional groundwater flow at the Site appears to be-
toward the southeast. Three significant bedrock fracture
features (two of which are faults) are believed to exist in
the vicinity of the site. Each appears to provide pathways
for contaminant migration to vary from the overall
southeasterly flow direction and two may serve to partially
block the flow of groundwater beyond the fractures.

However, it seems that intersecting smaller fractures act as
conduits for groundwater contamination to migrate beyond the
three larger fractures, rcsulting in a rather complex flow
pattern.

Additional groundwater monitoring wells are needed and
further studies are necessary to confirm the theory that
groundwater flow is controlled by site geologic fractures,
to determine the extent of groundwater flow to the north,



Soil:

i1

and to determine the severity of contamination in the area
generally south of the site.

-

Soils in the former lagoon area are contaminated by volatile
organic compounds (VOCs), principally trichloroethene (TCE),
which was used at one time to clean out chemical. tank
trailers disposing material at the site, and semi-VOCs,
which appear to be primarily associated with fuel oil
residues. Other than TCE, compounds found at significant
levels in site soils are 2-butanone, toluene, styrene,

“xylenes, ethylbenzene, chlorobenzene, and tetrachloroethene

(all VOCs); and several semi-VOCs, especially phenol, 1,2,4-
trichlorobenzene, naphthalene and bis(2-ethylhexyl)
phthalate. The pesticide DDE was also found in
concentrations suggesting that it was disposed of at the
site. Table 4 presents a listing of average and maximum

. concentrations of soil contaminants.

Soils are heavily contaminated from a depth of about one"
foot below the surface down to approximately 20 feet,
depending on site location. Former lagoon #1 is most
heavily contaminated, with concentrations decreasing as one
moves across the site to former lagoon #2 and lagoon #3.
(See Figures 2 and 7) Because groundwater is contaminated,
and the water table lies at approximately 50 feet below the
site, low-level subsurface soil contamination exists as deep
as 50 feet although a significant drop-off in levels occurs
after approximately 20 feet (See Figure 8 and 9).
Contamination of soils at and below the surface appears to
be confined to the area of the three former lagoons.

As a result of the reported occasional burning of floating
oils on the surface of the lagoons, the RI included an
analyses for dioxins in the soil (dioxins can be created
from the burning of chlorinated phenols and hydrocarbons).
Although dioxins were detected in the parts per trillion
(ppt) range (See Table 5), the levels do not present an
unacceptable risk and will not require remediation. EPA
generally considers the potential need for remediation of
dioxins when levels are found to exist in the ppb range or
higher.

Based on the results of RCRA Subtitle C 40 CFR §261.24
Toxicity Characteristic Leaching Procedure (TCLP) analyses
of three of six soil boring samples, the soil/waste mixture
at the site would be classified as characteristic hazardous
waste under RCRA. In addition, based on EPA’s understanding
of the nature of the operations leading to the generation of
waste materials disposed of at the site, EPA Region III has
determined that the soil/waste mixture also would be
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classified as a land disposal restricted hazardous waste
under the RCRA program (See CFR Part 268). The waste
disposed at the site contains F001-F00S waste.
° The former spray irrigation and berm borrow areas (See
" Figure 7) only have minor levels of organic contamination
which is not expected to present a direct contact risk. (See
Table 6 for spray irrigation area sampling results.)

° Activities at the site does not appear to have caused
inorganic contamination of site soils, although levels were
accaszcnally above background concentrations. This flndlng
is in agreement with EPA’s understanding that only organic
chemical rinsewaters and wastes were disposed of at the

site.

° During the RI and the Soil Vapor Extraction/ Bioremediation
treatability study, soil samples were taken in the former
lagoon area. Thin layers of a black, sticky, fibrous
substance were found at depths ranging from 2 to 6 feet in
former Lagoon #1. Analysis of this layer showed that it
contained the VOCs and SVOCs found in the soil. In addition .
to the thin layers of a black, sticky, fibrous substance,
other materials were identified in the three former lagoons.
These materials were classified as "spongy", "rubber-like",
"dry, matted and latex-like"™ and were observed at depths
ranging from 2 to 14 feet in all three lagoons.

VI. SUMMARY OF SITE RISKS

The baseline risk assessment (RA) provides the basis for
taking remedial action and indicates the exposure pathways that
need to be addressed by the remedial action The RA was performed
for the Site in accordance with EPA guidelines. It involves
assessing the toxicity or degree of hazard posed by substances
found at the site by considering the levels at which these
substances are present. The RA also entails describing the
exposure routes by which humans and the environment could come
into contact with these substances.

When cstinating an individual’s exposure to site substances,
conservative assumptions regarding such factors as length of the
exposure period, frequency of exposure, amocunt of skin exposed
and/or quantity of substance ingested, are purposely used to
ensure that the risk is not underestimated. After evaluation of
the site data, an assessment of toxicological information and
potential exposure is performed, followed by calculations of the
risks posed. Separate calculations are made for those substances
that can cause cancer and for those that can cause other, non-
carcinogenic health effects. Risks tc both childen and adults

are presented.
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A) Contaminant Identificatjon

The initial phase of the RA involves reviewing all RI data
and- identifying the contaminants of potential concern found in
all exposure media at the site for further risk evaluation. The
exposure media include onsite soil, groundwater, surface water,
springwater, fugitive dust and air emissions, and deer which
might graze at the site. Identified contaminants are primarily
chosen based on their relatively high toxicity, mobility,
persistence and prevalence when compared to all contaminants
present at the site. The chosen contaminants also provide a
representative analysis of the potential risks at the site.
Arithmetic average and maximum concentration levels of the chosen
contaminants are utilized to develop most probable and maximum
exposure scenarios in a later phase of the RA. A listing of the
identified contaminants of concern or "indicator" contaminants
appears in Table 7. Based on RI data, the selected contaminants
represent 99% of the risk associated with each exposure scenario
for each medium. Sources of uncertainty in selecting the
indicator contaminants are discussed in the RA and in Section F,
below. ‘ :

B) Exposure Assessment gunnaiz

The objectives of the exposure assessment are to idéntify
potential exposures associated with the contaminants of concern
at the site and to estimate the magnitude of these exposures.

Based on the site’s environmental setting, the RA identified
five potential populations which could be exposed to site
contaminants. Agtual exposure of these groups is currently
severely limited however, due to controls implemented at the site
to date. The "potential exposure pathways"™ for this site are:

. Use of groundwater (via private well) as a residential
water supply by residents living in the area of.
estimated site-related impact. Exposure includes .
dermal contact with and ingestion of groundwater as
well as inhalation of volatile organic chemicals
released during showering and other activities.

. Dermal contact with and incidental ingestion of
contaminated onsite soils by a casual trespasser.

. Ingestion of venison from deer that may graze onsite.

. Inhalation of volatile organic chemicals and fugitive
" dust released from on-site soils, and

. Recreational use of the ponds fed by spring #48 (a.k.a.
the Baldwin Campground spring) (Pigure 5). Exposure
includes dermal contact with and incidental ingestion
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of water, as well as inhalation of volatiles released
from the water.

. Hypothetical residential use of groundwater from the
onsite monitoring wells installed during RI field work.

The rationale for the selection of these potential exposure
pathways appears in Table 8. When calculating the risks
associated with each of these pathways, the RA considers three
age groups as potentially exposed: adults, children ages 6 to 12,
and children ages 2 to 6. Table 9 provides additional
information on exposure duration.

Actual quantification of potential exposure involves
estimating exposure point concentrations and calculating
potential intakes for each exposure pathway identified above.
Exposure point concentrations (the contaminant concentration at
the point at which the resident is exposed) were based on the
arithmetic average and maximum values for each indicator chemical
found in each medium at the site. ' To determine the concentration
of VOCs released from onsite soils and the pond fed by Spring
#48, and to determine the concentrations in fugitive dust
released from onsite soils, air screening models were utilized.
When estimating VOC concentrations released during showering with
private residential well water, an inhalation dose equivalent to
that experienced via ingestion of such water was assumed.
Summaries of the average and maximum exposure point
concentrations appear in Appendix D of this ROD.

In the calculation of potential intakes (how much and for
how long one is exposed to the exposure point concentrations),
the characteristics of the various exposure pathways must be
defined. Important parameters include the frequency, duration,
and degree of exposure as well as physiologic characteristics of
the exposed population, such as body weight and skin surface
area. Estimates of these parameters are based on EPA guidelines,
recommendations found in the current literature, and professional
judgment. The exposure assumptions used in calculating the
potential intakes appear in Table 9.

Several assumptions vere made regarding both the nature and
extent of contamination present at the site as vell as the
behavior and characteristics of the populations potentially
exposed to the contamination. These assumptions include use of
the following: monitoring data to represant exposure
concentrations across a medium; screening level models to
represent exposure concentrations across a medium; single values
for exposure parameters to characterize the behavior of an entire
population over an extended period of time, and the intake
calculations for the deer ingestion scenario, which should be
considered semi-quantitative in light of the numerous assumptions
required.
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C) Toxicity Assessment Summary

This task requires the assessment of the intrinsic
toxicological properties of the contaminants of potential
concern. Both carcinogenic and non-carcinogenic effects from the
indicator contaminants must be presented. A summary of
toxicological information on all indicator compounds assessed for
the site appears in Table 10. This table identifies those
compounds which are considered potential carcinogens and those
identified for non-carcinogenic effects. In some cases,
compounds are evaluated for both types of aeffect. The acronyms
used in Table 10 are defined as:

Cancer Potency Factoxs (CPFs) have been developed by EPA for

estimating excess lifetime cancer risks associated with exposure
to potentially carcinogenic chemicals. CPFs are multiplied by
the estimated intake of a potential carcinogen to provide a
conservative estimate of the excess lifetime cancer risk
associated with exposure at that intake level. CPFs are generally
derived from human epidemiological studies or chronic animal .

biocassays.

Reference doses (RfDs) have been developed by EPA for indicating
the potential for adverse health effects from exposure to
chemicals exhibiting noncarcinogenic effects. RfDs are estimates
of daily exposure levels for humans, including sensitive
individuals that are likely to be without an appreciable risk of
adverse health effects. RfDs are derived from human
epidemiological studies or animal studies to which uncertainty
factors have been applied (e.g. to account for the use of animal
data to predict effects on humans).

carcinogenjc Class refers to EPA’s weight-of-evidence system for
classifying chemicals suspected of being human carcinogens. The
classes appearing on Table 10 are defined as Group A - human
carcinogen; Group Bl - Probable human carcinogen based on limited
human data; Group B2 - Probable human carcinogen based on
sufficient evidence in animals but little or no evidence in
humans; Group C -~ Possible human carcinogen; Group D - Not
classified as to human carcinogenicity; Group E - Evidence of
noncarcinogenicity for humans.

D) ct atio

The final task of the RA is to integrate the results of the
Exposure Assessment and Toxicity Assessment to quantitatively
estimate the potential risk associated with the six exposure
pathways previously identified. Both carcinogenic and
noncarcinogenic effects are considered. .

carcinogenic risk - Carcinogenic risk is calculated by
multiplying the daily intake of each chemical, averaged over the
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years of exposure, by the approprlate CPF. Results are presented
in probabzlxtles expressed in scientific notation. A result of
1E-04 (1x10~ ) indicates that an individual has a one in ten
thousand chance of developing cancer as a result of site-related
exposure to that chemical under the specific exposure conditions
at the site. Based on EPA policy, a risk exceeding the range of
1E-04 to 1E-06 is generally considered as exceeding the
acceptable risk level.

The risk associated with exposure to a set of chemicals is
estimated by adding the risks associated with exposure to each
chemical. Several of the exposure scenarios at the site may
involve more than one route of exposure. A summary of the
results of the calculations for each age group under each
exposure scenario, as well as a lifetime exposure scenario
(calculated by adding the risk for each age group), is presented
in Table 11. This table also provides a summation of risk
associated with simultaneous exposure under multiple scenarios.

Noncarcinogenic Risk - Noncarcinogenic risk is determined by

calculating the Hazard Index (HI). This number is found by
dividing the daily intake by the appropriate RfD. The HI
provides an estimate of the potential for toxic effects to
develop as a result of exposure to a chemical or set of chemicals

under the assumed conditions of exposure.

A HI less than one indicates that no toxic effects are expected
to occur as a result of a given exposure, while a HI of greater
than one indicates that there is a potential for an individual to
experience adverse health effects as a result of a given
exposure. Noncarcinogenic risk associated with exposure to a set
of chemicals is conservatively estimated by adding the risks
associated with exposure to each chemical. A summary of the
results of the HI calculations for each age group under each
exposure scenario, including a lifetime exposure scenario,
appears in Table 12. A multiple exposure summation appears in

this table.
E) Environmental Risks
During the RI, an ecological investigation of the surrounding

site area was conducted to assess site-related impacts to the
local flora and fauna. The objectives of this work were to:

1) characterize the terrestrial and wetland communities of
the site and surrounding area,

2) identify the macroinvertebrate communities ot the
downgradient tributaries,

3) assess any site-related impacts on these varions
ecological communities.
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Utilizing the data obtained from the above tasks, an ecological
assessment of the site was conducted in a methodology similar to
that described above for public health impact. After completion
of the Exposure Assessment and Toxicity Assessment phases of the
total ecological assessment, it was determined that RI analytical
results of surrounding stream samples did not indicate an
exposure of aquatic ecological receptors to site-related
contaminants. In fact, the macroinvertbrate community in the
streams surrounding the site were found to be diverse and
healthy.

The only terrestrial receptors experiencing site-related impact
would be those trespassing or residing directly on the 2.2 acre
former lagoon area. The chain link fence around the site and the
lack of an adequate food supply onsite acts to prevent
surrounding wildlife from coming into direct contact with site
soils. The vegetation surrounding the site appears quite
healthy, and is not measurably affected by the site. Wildlife
residing around the site is not expected to be impacted by the
site contamination based on evaluation of the RI data, lack of
access to the site, and the RA analysis of potential exposure to
grazing deer. Due to past onsite dumping activities, onsite
vegetation is quite sparse, resulting in the one measurable
effect of the site to the local ecology.

Finally, although fringe, forested wetlands exist along the
streams surrounding the site, they have been determined not to be
impacted based on both visual inspection and the analytical
results of stream surface water and sediment samples. Based on
consultation with the appropriate State and Federal agencies, no
threatened or endangered species are known to exist in the site
area, save the occasional transient species.

P) 8 icant 8 - exrtajint

The RA for the site is based on conservative assumptions
regarding exposure and toxicity. In making estimates of potential
exposure and resultant intake, an effort was made to select
parameters that overestimate actual exposures, so that the
resulting estimate of potential risk also overestimates the
actual risk associated with site-related exposures. The
assumptions made for this risk assessment are:

- an individual may be exposed to any of these exposure
conditions over the course of a lifetinme,

- an individual may be chronically exposed to concentrations
of contaminants approaching the values used in the RA,

- an individual nmay be simultaneocusly exposed to multiple
pathways of exposure over the period of a lifetine,
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- deliberate overestimation of toxicity indices where ‘
questions exist about the actual toxicity or carcinogenicity
of a substance or group of substances. (One exception to
this conservative methodology is the RA’s assumption that
the risk associated with exposure to more than one toxicant
is additive. In some cases, depending on the chemicals,
risk may be greater than additive.)

Several limitations of the RA should also be noted:

- analytical results from only five surface soil samples
were available to evaluate the exposure pathways associated
with dermal contact, contaminant air releases/fugitive dust
emissions, and ingestion of venison associated with deer
grazing onsite;

- the method utilized during the RI to identify the depth
interval of soil borings for sample analyses may or may not
have excluded samples with higher concentrations of
semivolatile organic compounds;

- the sampling data utilized in the RA for exposure via use
of residential well water is solely comprised of volatile
organic analytical results collected under the Consent Order
between EPA and CLTL. For this reason, exposure of
residents to other chemicals associated with site soils,
such as semivolatile compounds and tentatively identified
compounds (TICs), was not determined. Results from the one
round of sampling of residential wells for semivolatile
organic analyses were not used based on the limited data set
for these compounds;

- the use of monitoring data, single concentration values,
and screening level models (especially in the air and
grazing deer exposure scenarios) all present a measure of
uncertainty when estimating one’s exposure to site
contaminants;

- the RA is based on conditions of no action at the site.
Protective measures instituted at the site, including the
installation of a fence around the site and provision of

point-of-entry carbon treatment units to homes with well

water exceeding MCLs, results in risks considerably lower
than that predicted in this RA.

G) conclusjions of the Risgk Assessment

The results of the calculations performed in the RA using the
aforementioned exposure routes indicate that the estimate of most
probable risk associated with all routes of exposure, except the
Hypothetical Residential Use of Monitoring Well (or "Onsite")
Groundwater, is within EPA‘s range of acceptable risk. The
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estimate of maxjmum or worst case risk exceeds EPA’s range for

two exposure routes; (1) the Hypothetical Residential Use of
onsite Groundwater and (2) the more realistic and actual
Residential Use of -Offsite Groundwater. ’

Following is a condensed table of the lifetime carcinogenic risks
calculated for each exposure scenario:

Table 13
Exposure Route - Most Probable Worst Case
Residential Use of
Offsite Groundwater 1 x 1075 3 x 107%
Contact and Ingestion
of onsite Surface 9 x 1078 2 x 105
Soils :
Deer Meat Ingestion 5 x 1076 1 x 1075
Recreational Use of
Spring Water at Campground 3 x 1078 3 x 10”8
Inhalation of Dust and
Vapor from Onsite Soils 5 x 10°6 1 x 10°%
TOTAL OF ALL "CURRENT" 3 x 1075 4 x 1074+
EXPOSURES
Hypothetical Residential
Use of Monitoring Well o
Groundwater 1 x 1073 2 x 10”2

. * outside of EPA’s acceptable risk range

A conservative approach to establishing the values listed
above was used. The RA assumed that the site was not fenced,
that point-of-use carbon systems were not in place, and that
there is no vegetative soil cover over the former lagoon area.
"Surface® soils are defined as soils from O to 2 feet below
grade. Due to a lack of sufficient hydrogeologic data, the RA was
not designed to predict the future risk associated with
residential water use if the relatively highly contaminated
groundvater below the site were to migrate to residential wells.

The exposure route, "Hypothetical Residential Use of
Monitoring Well Groundwater®”, gives an indication of the
carcinogenic risk which would be posed by use of groundwater
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directly below and adjacent to the site. It has not been
determined when and if this contaminated groundwater, at or near
to the concentration levels found below the site, could reach
residential wells. - Using a conservative approach to public
health protection, EPA assumed that groundwater contaminant
concentrations approaching the levels below the site would
ultimately reach residential wells if either the pollutant source
or contaminated groundwater is not contained or remediated.

In addition to carcinogenic risks, the RA calculated risks
to humans of contracting non-carcinogenic health effects from
substances associated with the site using the same identified
exposure routes. The results of these calculations for non-
carcinogenic health effects were below the EPA guideline of 1.0
for children and adults for all exposure scenarios except both
the most probable and maximum Hypothetical Use of Onsite
Groundwater scenarios. These results suggest that exposure to
non-carcinogenic chemicals at the site is not anticipated to

- result in adverse health effects under the current conditions of

exposure. As stated above, however, it implies that groundwater
contaminants found at levels directly below and adjacent to the
site could pose non-carcinogenic health effects to users.
Therefore, if groundwvater contaminant concentrations at or
approaching these levels were to migrate to .residences, non-
carcinogenic health effects would be expected.

For the two groundwater exposure scenarios exceeding EPA’s
carcinogenic -and noncarcinogenic guidelines (Residential Use of
Offsite and Onsite Groundwater), TCE is the contaminant which
poses the greatest carcinogenic risk and chloroform and
tetrachlorocethene pose the greatest noncarcinogenic risk.

Under the scenario Hypothetical Residential Use of
Monitoring Well Groundwater, it should be emphasized that no one
is currently using this water. This scenario presents the risk
which could be posed if the site were left unaddreseed and the
contamlnant plune continued to spread.

From an environmental risk perspective, analyses ot surface
water and sediment samples near the William Dick Lagoons Site do
not indicate that these media are currently measurably affected
by site-related contamination. Purther, except for that of the
immediate area of the former lagoons, the assessment made of the
local environment did not identify any potentially adverse
effects of site-related contamination to the wellbeing of plants
and animals. Thus, it appears that the Site has had no
persistent adverse .ttect*upon'thc surrounding ecosysten.

EPA has determined that actual or threatened releases of
hazardous substances from this site, if not addressed by
implementing the response action selected in this ROD, may
present an imminent and substantial endangerment to public
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health, welfare, or the environment.
VII. Description of Alternatives

The draft Focused Feasibility Study (FFS) discusses the
alternatives evaluated for the soil and provides supporting
information leading to alternative selection by EPA. EPA’s
comments to this draft document did not affect EPA'’s selection
process but may effect the design and implementation of the
remedy. Both the draft FFS and EPA’s comments to the draft are
included in the Administrative Record. The index for this
administrative record is attached to this ROD in Appendix B.

CERCLA Section 121 requires that the alternative chosen in
the ROD meet several criteria. The alternative must protect
human health and the environment, be cost effective, and meet the
requirements of environmental regulations. Permanent solutions
to contamination problems should be developed wherever possible.
These solutions should reduce the volume, toxicity, or mobility
of the contaminants. Emphasis is also placed on treating the
wastes at the Site, whenever possible, and on applying innovative
technologies to clean up the contaminants.

The soil clean-up levels listed in Table 1 were used as a
basis for the comparison of alternatives for this ROD. These
levels were calculated based on the assumption that a vegetative
soil cover would be placed over the site after treatment. A
vegetative soil cover is defined in this ROD as a layer of soil
which will support the germination and propagation of vegetation
and will provide dermal protection from the treated soils. The
vegetated soil cover will not restrict the infiltration of
rainwater or surface water through the soils.

EPA’s goal is to restore the site to a condition as close as
possible to the pre-disposal conditions within a reasonable cost.
Restoration of the site to a state similar to pre-disposal
conditions may be achievable if the soil clean-up levels in Table
1 are met. These soil clean-up levels do not take into account
the risk of direct contact with the soils for all of the
compounds listed because the installation of a the vegetative
soil cover and implementation of institutional controls, which
are included as part of all of the alternatives listed below,
will provide acceptable protection against direct contact with
the subsurface soils. Although reducing contaminants in the soil
to levels that do not pose an unacceptable direct contact risk is
not a requirement of this ROD, if the treatment technology used
in this remedy can remediate the soils to the direct contact risk
levels provided in Table 2, the site could be used with
unrestricted access. If the direct contact risk levels are not
met by the remedy, than deed restrictions will need to be
implemented so that the the treated soil at the site is not
excavated or uncovered.
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If the levels listed in Table 1 cannot be obtained by any of
the treatment technologies listed below, than a multi-layer cap
that will restrict-infiltration of water so that contaminants
will not leach into groundwater above an acceptable level will be
installed at the site. Therefore, for the remedy described in
this ROD, the soil clean-up levels described in Table 1 may be
refined during the Remedial Design by incorporating any -
information generated by any future treatability studies
conducted at the Site. 1In addition, data generated during the
hydrogeological study, which is expected to be completed during
1993, may.be incorporated into the model to refine the soil
clean-up levels to ensure compliance with the MCLs and health-
based drinking water concentrations, as described in Section II.

The alternatives evaluated in this ROD for OU 3 are
described below. The method and detail of the alternative
evaluation differs from that presented in the FFS. Specifically,
EPA arranged the separate SVE/BIO alternatives into one

alternative and the separate thermal desorption alternatives into -

one alternative. The SVE/BIO alternative and the thermal
desorption alternative described in this ROD outline all of the
variations of alternatives in the FFS. In addition, although
incineration was screened out of the detailed analysis of
alternatives in the FFS, EPA has included it in its evaluation.

All of the costs and implementation times listed in this
Proposed Plan are estimates.

alte jves ev t o 0]l - Operable Unit 3
are: .

Alternative 1: No Action

Alternative 2: Capping _

Alternative 3: SVE/BIO with Multi-layer Cap

Alternative 4: Thermal Desorption with Vegetative Soil Cover or
Multi-layer Cap

Alternative 5: On-site Incineration with Vegetative Soil
Cover

COMMON ELEMENTS: All of the alternatives which were considered,
except for the No Action alternative, contain common elements.
Prior to remedy implementation, alternatives 2 through 5 will
require a minor amount of surface soil sampling in the former
lagoon berm borrow area (Figure 2) to determine if a vegetative
soil cover is appropriate in this area to limit direct contact
with soils. Because only a limited number of surface soil
samples were obtained during the RI from the former lagoon berm
borrow area for evaluation of the direct contact exposure
scenario, additional sampling is required. The remediation
design work for Alternatives 2 through S will delineate those
areas of the site requiring source control activities,
specifically, the former lagoon area and those areas requiring
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only a vegetative soil ccver. Based on the sampling performed,
the subsurface soil in this area may require treatment as
described in Alternatives 2 through S. This treatment will be
performed as part of this ROD.

Because a cap or cover would be installed in Alternatives 2
through 5, long term monitoring and maintenence will be required.
The cap or cover shall (1) provide dermal protection from the
treated soils; (2) support the germination and propagation of
vegetative cover; and (3) compact well and be stable when dry.
The cap or cover shall be maintained for 30 years.

. Alternatives 4 and 5 require excavation of contaminated
soils. Because of the high levels of VOCs in the soils,
excavation will need to be performed under controlled conditions
to reduce the risks to workers and nearby residents. The risks
associated with the excavation will be determined during the
remedial design phase. A preliminary risk assessment for the air
emissions from excavation was performed by EPA’s toxicologist.
Air emission rates were calculated by personnel in EPA’s Region
III Air, Radiation, and Toxics Division. The air emission model
report and the preliminary risk assessment are attached to this
ROD in Appendix C. Results from this preliminary risk assessment
indicate that the potential carcinogenic risk to a young child
exposed to air emissions of TCE for 90 days, which is the
predicted duration of soil remediation, is 2.77E-06. This is
within the EPA’s generally acceptable carcinogenic risk range of
1.0E-06 to 1.0E-04. These values are preliminary and may be
refined during the remedial design. If calculations performed
during the remedial design indicate an unacceptable risk, than
the risk will be mitigated. Possible options for mitigating the
risks include continued operation of the SVE system until VOC
levels are reduced to an acceptable level, staging the excavation
so that only a small amount of soil is excavated at a tinme,
excavating during the winter months or containing the excavation
process under a tent-type enclosure. In addition, appropriate
monitoring will occur to ensure that any excavation emissions do
not present a health threat.

Alternative 1: No Action

Capital Cost: $O

Annual Operation and Maintenance (O&M): $0
Present Worth: $0

Time to Implement: None

o000

The NCP requires that the "no action” alternative be
evaluated for each site unit in order tc establish a baseline for
comparison. Under this alternative, EPA would take no action
with respect to the contaminated soils at the former lagoons.

_This approach would allow contaminants to continue to leach into

the groundwater thereby preventing an effective groundwater
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remediation program. It would also permit access to the site
which would increase the risk of direct contact with subsurface
‘contaminated soils. Any future use of the site property which
disturbs site s0il3 would present an inhalation and direct
contact threat.

The no action alternative is not protective of human health
and the environment and, therefore, will not be considered
further in this ROD.

Alternative 2: Capping

e Capital Cost: $500,000 to $850,000

e Annual O&M: $19,600 to $32,600

e Present Worth: $800,000 to $1,350,000
e Time to Implement: 14 months

This alternative involves multi-layer capping of the lagoon
area soils. A multi-layer cap is defined in this ROD as an upper
vegetative layer (topsoil) underlain by a drainage layer (sand)
over a low permeability layer (i.e., natural soils, admixed
soils, a synthetic liner or membrane, or any combination of these
materials). The area to be capped is expected to be
approximately 2.2 acres, although the actual extent of the cap
will be determined during design. The total area of the cap will
be somewhat larger than the area of contaminated soil to prevent
any lateral infiltration of precipitation. The cap may need to
extend over portions of the former lagoon borrow area as
determined by the sampling described in the Common Elements
section, above. The cap would be designed to conform to the
substantive performance standards outlined in the Pennsylvania
closure regulations set forth in 25 Pa. Code 265.110-.119 and the
landfill closure regulations at 265.310 which are relavant and
appropriate regulations..

Because the contaminated soil would not be removed or
treated under this alternative, the soil clean~up levels listed
in Table 1 would not be met. However, the cap would be designed
to eliminate direct contact with the soils. The cap would also
limit the amount of rainwater infiltration through the
contaminated soils so that the leaching of contaminants from the.
soil to the groundwater is reduced to levels which would not
result in groundwater contamination above MCLs or health-based
levels.

The range in O&M costs reflects the use of either an
"alternative” cap or a "RCRA" cap. CLTL defined a so-called
"RCRA" cap in the focused feasibility study as an upper
vegetative layer (topsoil) underlain by a drainage layer (sand)
over a low permeability layer (i.e., natural soils, admixed
soils, a synthetic liner, or any combination of these materials).
The "alternative® cap, as defined by CLTL in the focused
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feasibility study, substitutes a synthetic membrane for the low.
permeability layer used in the "RCRA" cap definition, above.
Using the mathematical models that were developed during the
focused feasibility study, the specific cap structure will be
determined during the remedial design.

Institutional controls (j.e., deed restrictions) would need
to be implemented under this alternative so that access to the
property is limited. The integrity of the cap would be
maintained to ensure adequate protection against direct contact
with the soils and infiltration of surface and rain water.

Alternative 3: SVE/BIO with a Multi-layer Cap

Capital Cost: $1,700,000 to $4,100,000

Annual O&M: $280,000

Present Worth: $2,700,000 to $5,100,000

Time to Implement: 33-~35 months (+3-5 years of operation)

This alternative involves the in-situ treatment of
approximately 24,000 cubic yards of site soil via Soil Vapor
Extraction (SVE) and Bioremedition (BIO). This estimated volume
was determined during the Focused Feasibility Study by assuming
that the contaminated soil extends out to a distance halfway
between each contaminated sample location and the closest "clean"
boring. "Clean" borings are defined as those with chemical
constituent levels below clean-up levels defined in Table 1. SVE
consists of a network of air withdrawal (or vacuum) wells
installed throughout the contaminated soils. The wells are
connected to a vacuum pump system to provide continuous air flow
through the soil, resulting in the removal or stripping
(volatilization) of contaminants from the soil. SVE would be
used in conjunction with bioremediation. BIO is the use of
indigenous microorganisms to degrade the chemicals in the soils.
The addition of air through the soil with the SVE would stimulate
bacterial growth. The bioremediation could be enhanced with the
addition of nutrients, such as nitrogen and phosphorous. This
would be accomplished by spraying a water solution containing the
nutrients over the area to be treated. The types of chemicals
degraded depends on the types of organisms which are naturally
occurring in the soil.

During the operation of this remedy, air emissions controls
would be required to meet appropriate State and Federal hazardous
waste and air standards. Any contaminants generated by these
emissions controls would be disposed of off-site in accordance
with Resource Conservation and Recovery.Act (RCRA) requirements.

The SVE/BIO remedy would be concluded at the point in time
vhen no significant reduction in VOC and SVOC soil concentrations
result after continuous operation. A statistically valid
confirmatory soil sampling program would be established during

-
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the remedial design to determine the endpoint of remediation.

Based on the results of the SVE/BIO treatability study
conducted in August 1992 and SVE studies performed at similar
sites, it is not anticipated that this technology can meet the
soil clean-up levels listed in Table 1, which were based on
installation of a vegetative soil cover over the area containing
the treated soils once the soil has been remediated. Therefore,
after completion of the SVE/BIO process, it is anticipated that a
multi-layer cap (similar to the "alternative" or "RCRA" cap, as
described’ in alternative 2), would have to be placed on the site.
The cap would be designed to eliminate direct contact with the
contaminants remaining in the soils The cap would also limit
the amount of rainwater infiltratio: :hrough the remaining
contaminated soils so that the leach. ..g of contaminants from the
soil to the groundwater is reduced to levels which do not exceed
MCLs or health based levels. A final decision on the type of
multi-layer cap would depend on the success in achieving the soil
remediation goals. For costing purposes, an "alternative" cap,
as described under alternative 2, is proposed. The cap would be
designed to conform to substantive Pennsylvania closure
regqulations set forth in 25 Pa. Code 265.110-.119 and the
landfill closure regulations at 265.310 which are relevant and
appropriate regulations.

The results of the SVE/BIO treatability study indicate that
significant quantities of VOCs can be removed from the soils.
Approximately 610 pounds of VOCs were removed during the six week
continuous operation of the treatability study. Good subsurface
air flow conditions were observed during the treatability study.
Because the treatability study was only operated for six weeks,
it did not conclusively demonstrate that bioremediation could be
effective in degrading the VOCs and SVOCs in the soils.

Even though the SVE/BIO treatability study showed that this
technology removed large amounts of VOCs, it did not confirm that
the soil cleanup criteria could be met, especially with respect
to SVOCs. Because the lagoon soils are not uniform, it is
possible that the air flow during SVE/BIO remediation would
short-circuit throughout the subsurface. This short-circuiting
may result in minimal treatment of subsurface areas which have a

low permeability.

As described in the Site Characteristics section, thin
layers. of a black, sticky, fibrous substance and materials
classified as "spongy", "rubber-like”, "dry, matted and latex-
like"™ were identified in the three former lagoons during the RI
and treatability study. The impact of these layers on the
operation of the SVE/BIO system was not analyzed during the
treatability study. According to CLTL, an additional 6-12 month
pilot study would be necessary during the remedial design to
determine how this layer would affect SVE/BIO remediation. CLTL
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proposed that if this layer could not be remediated with SVE/BIO,
this material should be excavated and treated by either thermal
desorption or incineration. EPA agrees that additional studies
would be necessary during the remedial design to determine the
impact of these materials on the SVE/BIO remediation. These
materials could adversely impact a full-scale SVE/BIO
remediation. The type of cap installed under this alternative if
thermal desorption or incineration of the tar-like material is
necessary would be determined during the.remedial design.

The range in costs listed above reflect the possible need
for thermal treatment (either off-site incineration or on-site
thermal desorption) of the tar-like layer identified in former
lagoon area after operatiocn of the SVE/BIO system. The need for
thermal treatment of the tar-like layer and the type of thermal
treatment required would be assessed during a pilot study
conducted during the remedial design.

Institutional controls (i.e., deed restrictions) would be
implemented under this alternative so that access to the property
is limited. The integrity of the cap must be maintained to
ensure adequate protection against direct contact with the soils -
and infiltration of surface and rain water.

Alternative 4: Thermal Desorption with Vegetative Soil Cover or
Multi-layer Cap

Capital Cost: $7,500,000 to $9,000,000
Annual O&M: $20,000

Present Worth: $7,800,000 to $9,300,000
Time to Implement: 25 months

This alternative involves the excavation and treatment of
approximately 24,000 cubic yards of site soil via thermal
desorption. This estimated volume was determined during the
Focused Feasibility sStudy by assuming that the contaminated soi
extends out to a distance halfway between each contaminated
sample location and the closest "clean® boring. ¥“Clean®" borings
are defined as those with chemical constituent levels below
cléanup levels defined in Table 1. Thermal desorption generally
consists of a rotary dryer designed to accept contaminated soils
which are then heated to a sufficient temperature to volatilize .
the contaminants from the soil into the air. The rotary dryer
rotates to allov for proper mixing and the contaminated air
stream is treated in a control system consisting of a fabric
filter for particulate removal, a wet scrubber for acidic gas
conversion, and a carbon adsorption system for capture of the
contaminants. - Excavation of contaminated soil and replacement of
treated soil would be performed using conventional construction
equipment. Soils would be stockpiled onsite before loading into
the rotary dryer for treatment. :
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Based on the nature of the operations leading to the
generation of the waste materials at the site, EPA Region III has
determined that the contaminated soil, prior to treatment, either
constitutes or must be managed as a hazardous waste bearing the
hazardous waste identification numbers F001 through F005 under
State and Federal law. EPA anticipates that following treatment,
the soil will no longer "contain" hazardous wastes and thus need
no longer be managed as a hazardous waste for purposes of Federal
law. EPA also antzcxpates that for State law purposes, the
levels of contaminants in the soils after treatment will be such
that the soils may be "delisted™ and no longer considered a
hazardous waste under State law. (Any such "delisting"
determination will be made by EPA in accordance with the
substantive requirements of 25 Pa. Code Section 260.22, and the
applicable requirements of CERCLA and the National Contingency
Plan, 40 C.F.R. Part 300.). It is not expected that the treated
soil will constitute "contaminated soil"™ for the purposes of PA’‘s
Residual Waste Management Regulatlans, 25 Pa. Code cn. 287 et.

seq.

After completion of the thermal desorption process and
replacement of treated soils, a vegetative soil cover or multi-
layer cap will be placed on the site. The cap or cover will be
designed to eliminate direct contact with the any contaminants
remaining in the soils. The thermal desorption system will be
designed to reduce the levels of contaminants in the soil so that
infiltration of rainwater through these soils will not leach
contaminants into the groundwater above MCLs or health based
levels, as describe in Section II. Soil levels which meet these
criteria are listed in Table 1. A final decision on the type of
cap or cover will depend on the success in achieving the soil
remediation goals. If, during the thermal desorption
treatability study, EPA determines that the soil clean-up levels
listed in Table 1 are not achievable, a multi-layer cap (as
described under Alternative 3) designed to limit the amount of
rainwater and surface water infiltration through the
contamination remaining in the soils so that the leaching of
contaminants from the soil to the groundwater is reduced to MCLs
or health based levels, will be installed. .

The success in obtaining the soil remediation goals listed
in Table 1 will be deternmined by performing a thermal desorption
treatability study during the remedial design. The soil clean-up
levels may need to be modified based on the results of the
thermal desorption treatability study. Any such modification
shall be made in accordance with the National 0il and Hazardous
Substance Pollution Contingency Plan ("NCP"), 40 CRF Part 300,
and applicable agency guidance. : .

For costing purposes for this ROD, an "alternative®" cap, as
described under Alternative 2, is proposed. It is possible,
however, that thermal desorption could reduce the soil
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concentrations to a level which would require only a vegetative
soil cover, as described in Table 1. 1If only a vegetative soil
cover was required, the present worth cost of this remedy would
be reduced by approximately $620,000.

As in Alternative 3, air emissions from the treatment
operation would be controlled to meet appropriate State and
Federal standards. Any emission control residues generated by
the treatment system would be disposed of off-site in accordance
with federal and state waste disposal reguations. Any
wastewaters generated by any treatment component of the thermal
desorption system, including a scrubber, would be disposed of
off-site in accordance with applicable or relevent and
appropriate state and federal waste disposal regulations.

Wastewaters generated during the thermal desorption process
would be stored on-site in containers or a tank and be disposed
off-site in accordance with federal and/or state hazardous waste
storage and disposal requirements. . Treated off-gases would be .
released at the site after passage through an emissions control
system and would be required to meet State and Federal air
standards. Off-site disposal of treatment residuals, if any,
will comply with federal and/or state hazardous waste disposal
regulations. Operation of the incinerator, if required, would be
comply with the standards set forth in PA Code 264.340 through

264.353.

As stated in the Common Elements section above, the
excavation process will need to be controlled to reduce the risks
to workers and nearby residents posed by the emission of VOCs.
Appropriate monitoring will occur to ensure that any excavation
emissions do not pose a health threat.

Based on thermal desorption remediation performed at similar
sites with similar contamination, EPA believes that the thermal
desorption unit will be able to process the tar-like materials
found in the former lagoons. Because of the possibility that the
tar-like layer cannot be treated by thermal desorption, EPA .
considered the possibility of off-site incineration of the tar-
like layer to.meet the soil clean-up goals. The range in costs
listed above reflects the possible need for off-site incineration
of the tar-like layer identified in the former lagoon area. The
need for incineration of the tar-like layer will be assessed
during the remedial design. If the thermal desorption
treatability study indicates that off-site incineration of the
tar-like material is necessary, the off-site incinerator must
comply with all Pederal and State applicable or relevent and
appropriate requirements for the operation of an incinerator.

Depending on the soil clean-up level that is achieved at the
Site, institutional controls (i.e., deed restrictions) may need
to be implemented so that access to the property is limited. The
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integrity of the cap or vegetative soil cover must be maintained
to ensure adequate protection against direct contact with the
soils and infiltration of surface and rain water.

Alternative 5: Onsite Incineration With Vegetative Soil Cover

Estimated Capital Cost: $19,500,000
Estimated Annual O&M: $0

Estimated Present Worth: $19,500,000
Time to implement: 28-34 months

This alternative achieves source control by excavating an
estimated 24,000 cubic yards or more of contaminated soil and
incinerating it onsite. This estimated volume was determined
during the Focused Feasibility Study by assuming that the
contaminated soil extends out to a distance halfway between each
contaminated sample location and the closest "clean" boring.
"Clean" borings are defined as those with chemical constituent
levels below cleanup levels defined in Table 1. Incineration, or
thermal destruction, uses high temperature oxidation under
controlled conditions to degrade soils containing organics into
by-products that include carbon dioxide, water vapor, inert ash,
and hydrogen chloride gas (if chlorinated organics are present in
the soil). Soils would be stockpiled onsite before loading into
the incinerator for treatment. Once all soils are incinerated,
the remaining ash along with clean fill will be deposited onsite,
graded and revegetated to restore the site to a natural
condition.

EPA expects that the characterization and management of the
residual ash under the State hazardous and residual waste
regulations will be equivalent to that accorded the treated soil
in Alternative 4. It is anticipated that the ash generated as a
result of the incineration process will meet the soil clean-up
levels listed in Table 1. After the ash and clean fill are
deposited on site, a vegetative soil cover would be installed to
eliminate direct contact with the any contaminants remaining in
the soils. The incineration system will be designed to reduce
the levels of contaminants in the soil so that infiltration of
rainwvater through these soils will not leach contaminants into
the groundwater above MCLs or health based levels.

Wastevaters generated during the incineration process would
be stored on-site in containers or a tank and be disposed off-
site in accordance with federal and/or state hazardous waste
storage and disposal requirements. Treated off-gases would be
released at the site after passage through an emissions control
system and would be required to meet State and Federal air
standards. Off-site disposal of treatment residuals, if any,
will comply with federal and/or state hazardous waste disposal
regulations. Operation of the incinerator would be comply with
the substantive standards set forth in PA Code 264.340 through
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264.353.

_ As stated in the Common Elaments section above, the

excavation process.will need to be controlled to reduce the risks
to workers and nearby residents posed by the emission of VOCs.
Approprlate monitoring will occur to ensure that any excavation
emissions do not pose a health threat.

VIII. Summary of Comparative Analyoil of Alto:nativci

Each of the remedial alternatives for this operable unit has
been compared and evaluated with respect to the nine evaluation
criteria in the NCP, 40 CFR Part 300.430(e) (9). The nine
criteria are listed in Figure 3. The nine criteria are:

A. _Overall Protection of Human Hea;tg and _the ggv;;oggent

Overall protection of human health and the environment
addresses whether a remedy provides adequate protection and
describes how risks posed through each pathway are eliminated,
reduced, or controlled through treatment, engineeran controls,
or xnstitutxonal controls.

The "No Action" alternative jis not protective of human
health and the environment because the site would be open to
public access and, therefore, the risk of exposure to VOCs via
ingestion or dermal contact of subsurface soil, if excavated or
uncovered, or inhalation of VOC vapors from the subsurface soil,
if excavated or uncovered, would not be addressed. The "No
Action" alternative would not prevent the continued leaching of
contaminants from the soil to the groundwater. Theresfore, the
"No Action” alternative will not be considered further in this

Proposed Plan.

Alternatives 2 through 5 would protect human health by
reducing the leaching of contaminants from soil to groundwater.
Installation of a vegetative soil cover or multi-layer cap and
implenmentation of institutional controls under Alternatives 2
through 5 would provide additional protection against direct
contact with the VOCs and SVOCs in the subsurface soil.

Alternatives 3, 4 and 5 would provide more protection of
human health and the environment than Alternative 2 by not only
preventing direct contact and reducing the level of contaminants
leached to groundwater but by also reducing and controlling the
risk of exposure to source contaminants through treatment of the
soils in the former lagoons. _

C a W [~} (o) 3 4
Reguirements (ARARS)

~ Section 121(d) of CERCLA requireé that remedial actions at
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CERCLA sites at least attain legally applicable or relevant and
appropriate federal and State standards, requirements, criteria,
and limitations which are collectively referred to as "ARARsS",
unless such ARARs are waived under CERCLA Section 121(d) (4).

Applicable requirements are those cleanup standards,
standards of control, or other substantive requirements,
criteria, or limitations promulgated under federal environmental
or state environmental law or facility siting laws that
specifically address hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA
Site. 0Only those state standards that are identified by a state
in a timely manner and that are more stringent than federal
requirements may be applicable.

Relevant and appropriate requirements are those cleanup
standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under federal
environmental or state environmental law or facility siting laws
that, while not applicable to a hazardous substance, pollutant,
contaminant, remedial action, location or circumstance at a
CERCLA Site, address problems or situations sufficiently similar
to those encountered at the CERCLA Site that their use is well
suited to the particular Site. Only those state standards that
are identified in a timely manner and are more stringent than
federal requirements may be relevant and appropriate.

ARARS may relate to the substances addressed by the remedial
action (chemical-specific), to the location (location-specific),
or the manner in which the remedial action is implemented
(action-specific).

The Applicable and Relevant or Appropriate Requirements
for the alternatives developed in this ROD are listed below.

Alternatives 2 through S5 would meet the respective ARARsS for
the Federal and State environmental laws for this action. The
ARARS for this action and the alternatives which are affected by
each alternative are described below.

EPA recognizes that under the Commonwealth of Pennsylvania’s
regulations governing remediation of groundwater contaminated by
hazardous wastes, the standard for remediation is the achievement
of background levels for such hazardous wvastes (see 25 Pa. Code
§264.100(a)(9). This standard is a State ARAR for CERCLA
remedial actions requiring remediation of groundwater. Although
the remedy selected in this ROD for Operable Unit 3 does not
require the remediation of groundwater contamination, EPA
recognizes that the cleanup levels selected for contaminated
soils at the Site in this ROD may impact groundwater at the Site.
At such time as a final groundwater remedy is selected for the
Site, the State’s groundvater remediation standard, if effective
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at that time, will be considered an ARAR which must be met by the
remedy unless waived in accordance with Section 121(d) (4) of
CERCLA, 42 U.S.C. Q@)(4).'

Chemical Specific ARARs

Q.

The Resource Conservation and Recovery Act (RCRA)
regulations at 40 CFR Part 264 Subpart AA- Air Emission
Standards for Process Vents is relevant and appropriate
for Alternatives 3, 4, and S because the SVE, thermal
desorption and incinertion have a stack vented to the
atmosphere. The total organic emissions from all
affected process vents at the Site are required to be

below 1.4 kg/hr and 2800 kg/hr or reduce, by use of a

control device total organic emissions from all
affected process vents at the facility by 95 weight
percent under this regulation.

The emissions from the treatment system must comply
with the special permit requirements for sources
located in or siginificantly impacting nonattainment
areas set forth at Pa. Code §127.61-73. These
requirements are applicable to Alternatives 3, 4, and
5.

The emissions from the treatment system must comply
with the National Ambient Air Quality Standards (NAAQS)
as implemented under the Pa. State Implementation Plan
("SIP"). This regulation, which deals with the release
of volatile organic emissions, applies to this action
because the site lies in an ozone non-attainment area.

" Alternatives 3, 4 and 5 must comply affected by this

ARAR.

The emission standards set forth in 40 CFR Part 61,
Subpart P and Subpart J which regulate vinyl chloride
and benzene emissions under the Clean Air Act, Section
112, 42 U.S.C. §7412 and are known as National Emission
Standards for Hazardous Air Pollutants (NESHAPs) are
relevant and appropriate requirements for Alternatives
3, 4 and 5.

2. Locaéion Specific ARARS: There are no location specific ARARS
for this Operable Unit at the Site. o

3. Action 8Specific ARARs:

. The requirement in 2S5 PA Code §127.12(a) (5) that air

enissions be reduced to the minimum obtainable levels
through the use of best available technology (BAT), as
defined in 25 PA Code Section 121.1, will apply to
Alternatives 3, 4 and 5.
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25 PA Code §123.1, which prohibits the emission of
fugitive air contaminants and requlates emissions
during construction activities, is applicable to
Alternatives 3, 4 and 5.

25 PA Code §123.2, which prohibits the emission of
fugitive air contaminants from crossing the facility’s
property line, is applicable to Alternatives 3, 4 and

.

25 PA Code §123.31, which prohibits the emission of

: malodorous air contaminants from crossing the property

line, is applicable to Alternatives 3, 4 and 5.

25 PA Code §123.41, which prohibits the emission of
visible emissions of greater that 20% opacity, is
applicable to. Alternatives 3, 4 and S.

RCRA regulations 25 Pa. Code §262.11 (a) and (b) (this
section establishes standards for generators of :
hazardous waste and relates to hazardous waste
determination), §262.20 (relating to manifesting
regquirements for off-site shipments of spent carbon or
other hazardous wastes), and §262.30-33 (relating to
pretransport requirements) are applicable to
Alternatives 3, 4 and 5.

With respect to Alternative 2 and Alternative 3
(assuming the cleanup levels cannot be attained as part
of that remedial alternative), the substantive closure
regquirements set forth at 25 PA. Code §§265.110-119 and
the landfill closure requirements set forth at 25 Pa.
Code §265.310 are relevant and appropriate; the
groundwater monitoring requirements at 25 Pa. Code
§§264.90-110 are relevant and appropriate. To the
extent that the treated soils in Alternative 4 or
residual ash in Alternative S constitute hazardous
wastes, the requirements of 25 Pa. Code Sections
264.13~-15%5 (General Facility Standards); 264.31, 37 (PPC
Plan and Emergency Procedures); 264.90, .91, .97, and
.98-.100 (Groundwater Monitoring); 264.111, .114, and
«117-.119 (Closure and Postclosure); and 264.301, -
.302, .303, .305, .309, and .310 (Landfills) would be
applicable to the design, construction and maintenance
of the area into which the treated soils or residual
ash are deposited. To the extent that the treated
soils or residual ash are not hazardous wastes due to
application of the "contained-in® rule under federal
lav and delisting under State law, they nmay
nevertheless constitute "contaminanted soil™ for the
purposes of PA’s Residual Waste Management Regulations.
In that event, management of those wastes may be
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subject to the substantive requirements of
Pennsylvania’s residual waste regulations to the extent
required under 25 Pa. Code Section 287.101(d).

With respect to Alternative 3, the container storage
standards set forth at 25 Pa. Code §§264.171-180 and
the substantive closure requirements set forth at 25
Pa. Code §§264.110-119 are applicable to the container
storage of contaminants collected by the air emissions
controls unless they are stored on-site in accordance
with 25 Pa. Code §262.34; the regulations set forth at
25 Pa. Code §263.10-263.32 are applicable when the air
emission control residues are transported off-site; if
thermal desorption and/or incineration are utilized as
part of this remedy, the ARARs set forth in paragraphs
i. and j., infra, tespectively, are applicable or
relevant and appropriate, as indicated; the groundwater
monitoring requirements at 25 Pa. Code 264.90~-100 are
relevant and approprlate.

With respect to Alternatxve 4, the container storage
standards set forth at 25 Pa. Code §§264.171-180 and
the closure requirements set forth at 25 Pa. Code
§§264.110-119 are applicable to the container storage
of contaminants collected by the air emissions controls
unless they are stored on-site in accordance with 25
Pa. Code §262.34; the regulation set forth at 25 Pa.
Code §263.10-263.32 are applicable when the air
emission control residues are transported off-site; 40
CFR §264, Subpart X, is applicable to the operation,
closure and post-closure care of the thermal desorption
unit; the waste pile design, operation and closure
requirements set forth at 25 Pa. Code §§264.250-.258
are applicable to the stockpile of excavated soil; the
substantive closure and post-closure requirements set
forth at 25 Pa. Code §§264.110-119 are applicable to
the stockpile of excavated soil; the container
management requirements at 25 Pa. Code §§264.171-180 or
the tank standards at 25 Pa. Code §§264.190-199 are
applicable to the on-site storage of wastewater
dependent upon how the wastewaters are stored; the
substantive closure and post-closure requirements set
forth at 25 Pa. Code §264.110-119 are applicable to the
closure of the units used to store wastewater unless
the wastewater is stored on-site in accordance with 25
Pa. Code §262.34; the regulations set forth at 25 Pa.
Code 263.10-263.32 are applicable when the wastewater
is transported off-gite; if off-site incineration of
the tar-like material is necessary, the substantive
standards of 25 Pa. Code §262 relating to generators of

' hazardous waste apply ot the tar-like material and the

container or tank storage standards set forth at 25 Pa.
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Code §264.171-180 and/or §264.190-.199 for storage of
the tar-like material prior to transport for off-site
incineration are applicable; the substantive
requirements of 25 Pa. Code 265.373, .375, .377, and
.381 are relevant and appropriate to the operation and
closure of the thermal desorption unit (to the extent
that such requirements are more stringent than those
imposed by 40 CFR Part 264, Subpart X).

With respect to Alterative 5, the container storage
standards set forth at 25 Pa. Code §§264.171-180 and
the substantive closure requirements set forth at 25
Pa. Code §§264.110-119 are applicable to the container
storage of contaminants collected by the air emissions
controls unless they are stored on-site in accordance
with 25 Pa. Code 262.34; the operation and closure
standards for incinerators set forth at 25 Pa. Code
264.340-353 are applicable; the substantive general
closure standards set forth at 25 Pa. Code 264.110-119
are applicable to the closure of the incinerator unit;
the waste pile design, operation and closure
requirements set forth at 25 Pa. Code §§264.250-258 are -
applicable to the stockpile of excavated soil; the
container management requirements at 25 Pa. Code
§§264.171-180 and/or the tank standards at 25 Pa. Code
§8264.190-199 are applicable to the on-site storage of
wastewvater dependent upon how the wastewaters are
stored; the substantive closure and post-closure
requirements set forth at 25 Pa. Code §264.110-119 are
applicable to the closure of the units used to store
wastewater unless the wastewater is stored on-site in
accordance with 25 Pa. Code §262.34; the regulations
set forth at 25 Pa. Code 263.10-263.32 are applicable
when the wastewater is transported off-site; the
provisions of RCRA 3004 (o) (1) (B), 42 U.S.C.
§6244(0) (1) (B), and the regulations thereunder, minimum
technology requirements, apply to operation of the
incinerator.

DOT regulations 49 CFR Parts 107 (Hazardous Material

Program Procedures) and 171.1-172.604 apply to
Alternatives 3, 4, and 5 for the transport of hazardous
materials.

The land disposal restrictions as described in RCRA 40
CFR Part 268 are applicable since the remedy involves
the excavation and treatment of the soils and the re-
placement of treated soils which were "hazardous
wastes" at the point of generation into a land disposal
unit at the Site. The untreated soils contain F001-

' FOOS5 hazardous wastes and, therefore, the treated soils

or residual ash nust meet, at a minimum, the
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concentration levels listed in 40 CFR Part 268.43.
Because the soil clean-up levels for some of the
chemicals listed in Table 1 are more stringent than the
LDR levels, the levels listed in Table 1 shall be met
prior to placement. For chemicals which do not have a
calculated clean-up level as described in Table 1, the
levels listed in 40 CFR Part 268.43 shall be met.
Alternatives 4 and 5 are affected by this ARAR.

m. The provision of Section 121(a)(3) of CERCLA, 42 U.S.C.
S+ §9621(d) (3), apply to the off-site disposal of any
hazardous substance under Alternatives 3, 4, and S.

4. To Be Considered

a. The policies set forth in PADER’s "Groundwater
Protection Strategy", February 1992, and the MCLs, and
risk-based drinking water concentrations are "to be .
considered" (TBC) in developing soil clean-up levels.
Soil clean-up levels were developed using a combination
of the fate and transport mathematical models, HELP and
PRZM as well as a groundwater mixing zone model. The -
groundwater concentration input data into this model
was based on MCLs and risk-~based drinking water
concentrations. For those chemicals without an MCL or
with a risk-based drinking water concentration greater
that 10 pppb, a groundwater concentration of 10 ppb was
used. Soil clean-up TBCs are listed in Table 1. These
levels may be refined during the Remedial Design by
incorporating data generated during the
hydrogeological study which is currently ongoing to
ensure compliance with MCLs and risk-based drinking
water concentrations. Alternatives 2, 3, 4, and S are
affected by this TBC.

b. The policies set forth in EPA’s "Revised Procedures for

Planning and Implementing Off-Site Response Actions",
(November 13, 1987) is a TBC for Alternatives 3, 4, and
S. .

C. Long-Term Effectiveness and Permanence

Long-term effectiveness and permamence refers to expected
residual risk and the ability of a remedy to maintain reliable
protection of human health and the environment over time once
clean-up goals have been met.

Alternatives 2 through 5 require long-term maintenance of a
vegetative soil cover or multi-layer cap. Because Alternative S
would require only a vegetative soil cover, only routine mowing
would be required. The cap installed under Alternative 2 would
probably require the most maintenance because it would be the
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most complex cap. Not only would it require routine mowing but
inspections and, possibly repairs, to the cap would be necessary.
In addition, monitoring of surrounding wells may be necessary to
confirm that the cap is operating effectively. Although it is
not known what type of cap would be required for Alternatives 3
and 4, it is anticipated that the cap installed under Alternative
4 would be less complex than the cap for Alternative 3 and,
therefore, may require less maintenance. Alternative 4 is
expected to require a less complex cap than alternative 3 because
more contaminants will be removed from the soil under Alternative
4. It is possible that only a vegetative soil cover would be
required for Alternative 4.

The direct contact risk will be eliminated under
Alternatives 2 through 5 because a vegetative soil cover or
multi-layer cap will be installed. The risk associated with
contaminant migration to groundwater would be virtually
eliminated under Alternative 5 because the contaminants would be
destroyed. If the cap was not installed or maintained properly,
Alternative 2 would exhibit the highest risk of contaminant
migration to groundwater because the contaminants would remain in
the soil. If operation and maintenance was not implemented
properly, the risk of contaminant migration to groundwater for
Alternatives 3 would be greater than that for Alternative 4
because more contaminants are expected to remain in the
subsurface under Alternative 3.

D. Reductio of toxicit mobjilit or volume of the contaminants

through treatment

Reduction of toxicity, mobility, or volume through treatment
refers to the anticipated performance of the treatment
technologies a remedy may employ.

Alternatives 3, 4 and 5 are the only alternatives which
would result in a reduction of the toxicity, mobility and volume
of contaminants in the soil through treatment. Alternatives 3,
4, and 5 would reduce the level of VOCs in the soils.
Alternatives 4 and S would also reduce the levels of SVOCS in the
soil. Alternative 3 may reduce the levels of SVOCs in the soil,
although the treatability study did not determine the .
effectiveness of this reduction. Alternative S5 destroys the
contaminants in the immediate environment. Because previous
studies have confirmed that thermal desorption can remove site-
related VOCs and SVOCs, Alternative 4 is expected to be more
effective than Alternative 3 in reducing the contaminants at the
Site. Alternatives 3 and 4 would remove contaminants from the
immediate environment, although disposal of the residual waste
(i.e. spent carbon, pure product, wastewater, etc.) or
destruction of the extracted contaminants in a safe and effective
manner would be required. Alternative 2 would not reduce the
toxicity, mobility or volume of the contaminants through
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treatment. Under Alternative 2, the contaminants will remain in
the soil and a cap will be installed over the contamination.

E. Short Term Effectiveness

Short term effectiveness refers to the period of time needed
to complete the remedy and any adverse impacts on human health
and the environment that may be posed during the construction and
implementation of the remedy until clean-up levels are achieved.

Alternative 4 could be implemented within 25 months of the
ROD. " This time frame includes a 6-month treatability study.
Alternative 2 would take the shortest amount of time to 1mp1ement
(19 months). Alternative 3 would take the longest time to
implement because a 6 to 12 month treatability study would be
required prior to remedy implementation and an SVE/BIO operation
and maintenance period of 3 years, or possibly more, is expected.
Alternative 5 is expected to take 21 months to xmplement.

Alternative 2 would be the alternat1ve least likely to
impact the community, workers and the environment during
construction and implementation because removal of hazardous
substances would not occur. The short term risks associated with
Alternatives 4 and 5 would be greater than Alternative 3 because
these alternatives would involve the excavation of soils. If the
excavation is implemented under controlled conditions and if
worker safety procedures are properly adhered to, these risks
would be minimal.

F. Implementability

Implementability is the technical and adminstrative
feasibility of a remedy, including the availability of materials
and services needed to implement a particular option.

Alternatives 3, 4 and 5 would require initial testing of the
treatment system operation and periodic sampling to ensure
efficient operation of the treatment system.

Alternative 2 is the most easily implemented alternative
because no treatment is required. The treatment technologies
used in Alternatives 4 and 5 are well established and have.been
proven reliable at similar sites.

Although the soil vapor extraction portion of Alternative 3
has been proven at this Site and other Sites to remove
significant quantities of VOCs, the heterogeneity of the soils at
this Site could limit its effectiveness. "Tar-like", "spongy"
and "latex" layers have been identified at various depths in the
former lagoons. These layers could limit air flow through the
soil. 1If additional studies show that these layers do reduce the
effectiveness of the technology, these layers may need to be
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excavated and treated using a different technology, such as
thermal desorption or incineration. Due to time constraints on
the treatability study, bioremediation was not proven effective
in the removal of SVOCs. These factors could delay and increase
the difficulty in implementation of the remedy.

Services and materials are readily available for all
alternatives.

G. Cost

Cost includes estimated capital and operation and
maintenance costs as well as present worth costs.

This criteria examines the capital, annual 0&M, and present
worth costs for each alternative. These costs are presented in
the Description of Alternatives section, above. The present
worth cost for Alternative 4 is $7,300,000 to $9,000,000. The
range provided takes into account the possibility of incineration
of the tar-like layer. The lowest cost alternative is
Alternative 2 at $800,000 to $1,350,000. The range takes into
account the possibility of several types of caps. The present
worth cost estimate for Alternative 3 is $2,700,000 to
$5,100,000. The range provided takes into account the
possibility of thermal desorption or incineration of the tar-like
layer. The costs for Alternative 3 are based on a 3-year pilot
operation. If an additional two years is necessary for
operation, the present worth costs would be increased to
$3,100,000 to $5,500,000. The highest cost is for Alternative 5

at $19,500,000.

Because the costs generated are only estimates (-30% to
+50%) and are dependent on the type of cap required and the
effectiveness of the technology used (which will be determined
during the design phase), the difference in costs between
Alternative 4 and Alternative 3 may not be significant.

F. State Acceptance

The Commonwealth of Pennsylvania has evaluated and commented
on the alternatives presented in this ROD and has initially .
agreed with the technical remedy selected. The official position
of the Commonwealth of Pennsylvania will be documented in the
Adminstrative Record for this Site upon receipt.

G. Community Acceptance

Comments received from the public are specifically addressed
in the Responsiveness Summary which is attached to this ROD in

Appendix A.

Comments received from some community members, including 15
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homeowners near the William Dick Lagoons Site and a local
remediation contractor, indicate a preference for incineration.
The 15 homeowners believe that only incineration can restore the
the site to a condition close to its pre-disposal condition. EPA
believes that thermal desorption provides acceptable protection
of human health and the environment without the additional cost
required by incineration.

One potentially responsible party (PRP) indicated a
preference for use of soil vapor extraction/bioremediation in
conjuction with thermal desorption. The PRP proposed excavating
the soils to remove the tar-like materials. The tar-~like
materials would be treated by thermal desorption and the
excavated soils would be treated above ground by SVE/BIO. The
remaining contaminated soils in the subsurface would be treated
in-situ by SVE/BIO. Given the random locations of the tar-like
layers in the. former lagoons, EPA believes that the technique
used in this proposal may not indentify all of the
heterogeneities in the subsurface. Therefore, this proposal may
not adequately treat the soils so that only a vegetative soil
cover is required over the treated material. In addition, this
proposal may not treat the SVOCs to levels which will not impact
groundwater above MCLs or health based levels. It is anticipated
that this proposal will require a more complex cap (i.e., a
multi-layer cap) than a vegatative soil cover. Therefore, the
site will not be returned to a condition close to its pre-
disposal condition.

IX. Selected Remedy and Performance Standards
A. General Description of the Selected Remedy

Based upon consideration of the requirements of CERCLA, the
detailed analysis of the alternatives using the nine criteria and
public comments, EPA has determined that Alternative 4 (Thermal
Desorption with a Vegetative Soil Cover or Multi-layer Cap) is
the most appropriate remedy for the William Dick Lagoons Site.

This remedy was selected to reduce the chemical
concentrations in the soils so that leaching of contaminants into
the groundwater will be minimized. Reduction of the source of
contamination in the soils is necessary so that it does not
continue to impact groundwater above MCLs or health based levels.
The soil clean-up goals are listed in Table 1 and were
calculated based on mathematical models developed during the
Focused Feasibility Study. This alternative will also prevent
exposure to the site-related chemicals through inhalation,
ingestion, and dermal contact through the installation of a
vegetative soil cover or multi-layer cap over the treated soils.
Based on current information, Alternative 4 provides the best
balance among the alternatives with respect to the nine criteria
EPA uses to evaluate each alternative.
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Under this alternative, prior to remedy implementation, a
minor amount of surface soil sampling will be performed in the
former lagoon berm borrow area (Figure 2) to determine if a
vegetative soil cover is appropriate in this area to limit direct
contact with soils. Because only a limited number of surface
soil samples were obtained during the RI from the former lagoon
borrow area for evaluation of the direct contact exposure
scenario, additional sampling is required. The remediation
design work for this alternative will delineate those areas of
the site requiring source control activities, specifically the
former lagoon area, and those areas requiring a vegetative soil
cover.

This alternative involves the excavation and treatment of
approximately 24,000 cubic yards of site soil via thermal
desorption. This estimated volume was determined during the
Focused Feasibility Study by assuming that the contaminated soi
extends ocut to a distance halfway between each contaminated
sample location and the closest "clean" boring. "Clean" borings
are defined as those with chemical constituent levels below
cleanup levels defined in Table 1.

Because of the high levels of VOCs in the soils, excavation
shall be performed under controlled conditions to reduce the
risks to workers and nearby residents. The risks associated with
the excavation shall be determined during the remedial design
phase. A preliminary risk assessment for the air emissions from
excavation was performed by EPA’s toxicologist. Air emission
rates were calculated by personnel in EPA’s Region III Air,
Radiatiecn, and Toxics Division. The air emission model report
and the »reliminary risk assessment are attached to this ROD in
Appendix-C. Results from this preliminary risk assessment
indicate that the potential carcinogenic risk to a young child
exposed to air emissions of TCE for 90 days, which is the
predicted duration of soil remediation, is 2.77E-06. This is
within the EPA’s generally acceptable carcinogenic risk range of
1.0E-06 to 1.0E-04. These values are preliminary and may be
refined during the remedial design. If calculations performed
during the remedial design indicate an unacceptable risk, than
the risk will be mitigated. Possible options for mitigating the
risks include continued operation of the SVE system until VOC
levels are reduced to an levels which do not pose a risk through
inhalationfor excavation, staging the excavation so that only a
small amount of soil is excavated at a time, excavating during
the winter months or containing the excavation process under a
tent-type enclosure. In addition, appropriate air monitoring
will be performed on-site to ensure that any excavation emissions
do not present a health threat.

Thermal desorption generally consists of a rotary dryer
designed to accept contaminated soils which are then heated to a
sufficient temperature to volatilize the contaminants from the
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soil into the air. The rotary dryer rotates to allow for proper
mixing and the contaminated air stream is treated in a control
system consisting of a fabric filter for particulate removal, a
wet scrubber for acidic gas conversion, and a carbon adsorption
system for capture of the contaminants. Excavation of
contaminated soil and replacement of treated soil would be
performed using conventional construction equipment. Soils would
be stockpiled onsite before loading into the rotary dryer for
treatment.

Based on the nature of the operations leading to the
generation of the waste materials at the site, EPA Region III has
determined that the contaminated soil, prior to treatment,
constitutes a hazardous waste bearing the hazardous waste
identification numbers F001 through F005 under State and Federal
law. EPA anticipates that following treatment, the soil will no
longer "contain" hazardous wastes and thus will cease to be a
hazardous waste for purposes of Federal law. EPA also
anticipates that for State law purposes, the levels of
contaminants in the soils will be such that the soils may be
"delisted" and no longer considered a State hazardous waste.

(Any such "delisting" determination will be made by EPA in
accordance with the substantive requirements of 25 Pa. Code
Section 260.22, and the applicable requirements of CERCLA and the
National Contingency Plan, 40 C.F.R. Part 300.) Nonetheless, the
treated soils may still constitute "residual waste"™ under
Pennsylvania law, and be subject to the substantive requirements
of Pennsylvania’s residual waste regulations to the extent
required under 25 Pa. Code Section 287.101(d).

After completion of the thermal desorption process, a
vegetative soil cover or multi-layer cap will be placed on the
site. The cap or cover will be designed to eliminate direct
contact with the any contaminants remaining in the soils. The
thermal desorption system will be designed to reduce the levels
of contaminants in the soil so that infiltration of rainwater
through these soils will not leach contaminants into the
groundwater above MCLs or health based levels, as describe in
Section II. Soil levels which meet these criteria are listed in
Table 1. A final decision on the type of cover or cap will
depend on the success in achieving the soil remediation goals.
The success in obtaining the soil remediation goals listed in
Table 1 will be determined by performing a thermal desorption :
treatability study during the remedial design. The soil clean-up
levels may need to be modified based on the results of the
thermal desorption treatability study.

The soil clean-up levels, listed in Table 1, were developed
using a combination of the fate and transport mathematical
models, HELP and PRZM, as well as a groundwater mixing zone
model. Compounds which have been identified in the groundwater
were used in the model. The groundwater concentration input data
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into this model was based on Maximum Contaminant Levels ("MCLs")
and health-based drinking water concentrations. Health-based
drinking water concentrations were established based on a
carcinogenic risk of 10E-05 or 10E-04. A cancer risk of 10E-05
means that one additional person per 100,000 has a chance of
contracting cancer given the relevant exposure scenario. The NCP
directs hazardous substance responses for Sites presenting risks
outside the established acceptable carcinogenic risk range for
Superfund Sites of between 10E-06 (1 additional chance in one
million) and 10E-04 (one additional chance in 10,000). EPA used
a carcinogenic risk of either 10E-04 or 10E-05 as the basis for
the health-based drinking water concentrations for chemicals
without an MCL at this Site rather than use the more conservative
10E-06 carcinogenic risk values since the 10E-06 carcinogenic
value for some compounds are below the contract required
gquantitation limit for the drinking water analytical technique,
EPA Method 524.2. The contract required quantitation limit is
the detection level required for a particular analytical method
under EPA’s Contract Laboratory Program (CLP). Use of either
10E-04 or 10E-05 carcinogenic risk is protective of human health
since it falls within the EPA’s acceptable risk range of 10E-06
to 10E-04.

For those chemicals without an MCL or with a health-based
drinking water concentration greater that 10 ppb, a groundwater
concentration of 10 ppb was used. The use of 10 ppdb was based on
the contract required quantitation limits as established under
the Contract lLaboratory Program (CLP) Statement of Work for
Organics Analysis (CLP Document Number OLMOl1.1). The 10 ppb
level was established in the focused feasibility study by CLTL in
an attempt to conform to PADER’S groundwater protection strategy,
which, although not an applicable or relevant and appropriate
regulation for this ROD, is a "To Be Considered" policy. Soil
clean-up levels calculated assuming that a vegetative soil cover
would be placed over the Site after soil treatment are listed in

Table 1.

According to the model, some of the compounds listed in
Table 1 will degrade prior to reaching the groundwater and,
therefore, no soil clean-up level was provided. However, if the
contaminated soils are treated and placed back on-site, certain
contaminants (j.e., those compounds related to F001-F005 wastes)
which degrade before reaching the groundwater (as calculated by
the model) nonetheless will have to meet the treatment standards
established by the Land Disposal Restrictions (LDR) listed at 40
CFR §268.43. The LDR levels for the relevant compounds are
listed in Table 1. Finally, for the remaining compounds which
are not F001-F005 wastes but do, according to the model, degrade
before reaching the groundwater, EPA believes that it is
appropriate to establish soil clean-up levels based on direct
contact risks. These levels are also noted in Table 1. The
groundwater concentrations used in the fate and transport models
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to calculate the soil clean-up levels are listed in Table 1 and
are based on either MCLs, health-based concentrations under a
drinking water exposure scenario or 10 ppb as described above.

Some of the soil clean-up levels that were calculated by the
model exceeded the concentrations for a direct contact risk. The
soil concentrations that need to be met so that the direct
contact risk is acceptable to EPA are provided in Table 2.
Attainment of the direct contact risk levels listed in this table
are not required for this ROD, because placement of a vegetative
soil cover or multi-layer cap over the soils and implementation
of institutional controls will prevent exposure to the soils
through direct contact. However, if the values listed in Table 2
can be met during remedy implementation, deed restrictions on the
property may be eliminated.

If, during the thermal desorption treatability study, EPA
determines that the soil clean-up levels listed in Table 1 are
not achievable, a multi-layer cap will be designed to limit the
amount of rainwater and surface water infiltration through the
contamination remaining in the soils so that the leaching of
contaminants from the soil to the groundwater is reduced to MCLs
or health based levels. A multi-layer cap is defined in this ROD
as an upper vegetative layer (topsoil) underlain by a drainage
layer (sand) over a low permeability layer (i.e. natural soils,
admixed soils, a synthetic liner, or any combination of these
materials). The final cap design will be determined during the
remedial design. Because a cover or cap will be installed under
the Selected Remedy, long term monitoring and maintenence for the
operation and maintenence of the cover or cap will be required.

In addition, the treatability study to be performed during
the remedial design will determine if the heterogeneities in the
soil (j.e,, the tar-like, fibrous, sticky, latex materials, etc.)
.requires additional treatment to meet the soil clean-up goals.

Depending on the soil clean-up level that is achieved at the
Site, institutional controls, in the form of deed restrictions,
may need to be implemented under so that access to the property
is limited. The integrity of the cap or vegetative soil cover
must be maintained to ensure adequate protection against direct
contact with the soils and infiltration of surface and rain

water.
B. Performance Standards

Determination of Extent of 80il Contamination: Prior to the
design of the thermal desorption unit, additional soil sampling
shall be performed in the former lagoon berm area, as well as the
former lagoon area, to define the extent of soil contamination.
Soil contamination shall be defined as levels of contamination
which exceed the levels listed in Table 1. The number,
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location, and depth of these sampling points shall be subject to
approval by EPA.

Excavation and Operation of the Thermal Desorption Unit: All
soils containing chemicals above the concentrations listed in
Table 1 shall be excavated, stockpiled, and remediated on-site by
a thermal desorption treatment system. The soils shall be
remediated to the concentration levels listed in Table 1. These
levels may be refined during the Remedial Design by incorporating
data generated during the hydrogeological study which is
currently ongoing to ensure compliance with MCLs and health-based
drinking water concentrations.

The thermal desorption unit shall comply with the regqulations
outlined in 40 CFR §264, Subpart X- Miscellaneous Units and the
provisions of RCRA 3004(0) (42 U.S.C. §6244 (o). The design,
operation and closure and post-closure of the waste piles
generated during the stockpiling of excavated soil shall comply
with the substantive regulations set forth in 25 Pa. Code
§68264.250-258, 25 Pa. Code §§264.110-119 and 25 Pa. Code
§264.310. If off-site incineration of the tar-like material is
necessary, such material shall be transported to and managed at
an incinerator which satisfies applicable federal and state
requirements for incinerators. The operation and closure of the
thermal desorption unit shall comply with the substantive
requirements of 25 Pa. Code 265.373, .375, .377, and .381 (to the
extent that such requirements are more stringent than those’
imposed by 40 CRF Part 264, Supart X).

Prior to excavation, a risk assessment shall be performed to
determine the risk associated with air emissions from the
excavation process. Emissions from the excavation process shall
not exceed a carcinogenic risk of 1 x 107%. 1If this level is
exceeded, emission control measures shall be implemented to -
reduce emissions below this level. The emission control measures
shall be subject to approval by EPA. In addition, an EPA-
approved air monitoring program for the excavation of soils shall
be. established prior to remedial action.

Treatment of Air BEmissions from the Thermal Desorption Unit:
Contaminants in the effluent air from the thermal desorption unit
shall be removed with a treatment unit, the specifications of
which shall be determined during the remedial design and subject
to EPA and PADER approval. The treatment unit(s) shall comply
with the following ARARs which are performance standards: the
Resource Conservation and Recovery Act (RCRA) regulations 40 CFR
Part 264 Subpart AA- Air Emission Standards for Process Vents;
the special permit requirements for sources locating in or
siginificantly impacting nonattainment areas set forth at Pa.
Code §127.61-73; the National Ambient Air Quality Standards
(NAAQS) under the Clean Air Act (40 CFR §§ 50.1-3, 50.9, Appendix
D, and Appendix H); 40 CFR Part 61, Subpart F and Subpart J which
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are requirements which regulate vinyl chloride and benzene
emissions under the Clean Air Act, Section 112, 42 U.S.C. §7412
and are known as National Emission Standards for Hazardous Air
Pollutants (NESHAPs); the requirement in 25 PA Code §127.12(a) (5)
that air emission be reduced to the minimum obtainable levels
through the use of best available technology (BAT), as defined in
25 PA Code Section 121.1; 25 PA Code §123.1, which prohlblts the
emission of fugitive air contaminants and regulates emissions
during construction activities; 25 PA Code §123.2, which
prohibits the emission of fugitive air contamxnants from crossing
the fac111ty s property llne, 25 PA Code §123.31, which prohibits
the emission of malodorous air contaminants from crossing the
property line; 25 PA Code §123.41, which prohibits the emission
of visible emissions of greater that 20% opacity.

Management and Disposal of Treatment Residuals: The management
and ultimate disposal of the treatment residuals shall be
determined, subject to EPA approval, during the remedial design.
Such management may entail treatment and/or disposal of carbon
filters or contaminated water. In the event the treatment
residuals are a hazardous waste, as determined by EPA, the
following ARARS will apply as the Performance Standards. The on-.
site storage of wastewater shall comply with the container
management regulations set forth in 25 Pa. Code §§264.171-180 or
the tank standards at 25 Pa. Code §§264.190-199, dependent on how
the wastewater is stored. The closure and post-closure of the
waste water storage units shall comply with the requxrements set
forth at 25 Pa. Code §264.110-119 unless the wastewater is stored
on-site in accordance with 25 Pa. Code §262.34. The ‘
transportation of wastewater off-site shall comply with the
requirements of 25 Pa. Code §263.10-32. The container storage of
contaminants collected by the air emissions control system shall
comply with 25 Pa. Code §§264.171.180 and 25 Pa. Code §§264.110-
119 unless the containers are stored on-site in accordance with
25 Pa. Code §262.34. The off-site transporation of the air
emission control devices shall comply with 25 Pa. Code §263.10-
32. The transport of hazardous materials shall comply with DOT
regulations 49 CFR Parts 107 (Hazardous Program Procedures) and
171.1-172.604. The generation of hazardous waste on-site and the
transporation of hazardous waste shall comply with 25 Pa. Code
§262.11 (a) and (b), §262.20, and §262.30-33.

Backfilling of Treated Soils and Placement of a Vegetative Soil
Cover or NMulti-layer Cap: The treated soils shall be backfilled
into excavated areas. The backfilling of treated soils shall
comply with the Land Disposal Restriction regulations as
described in 40 CFR Part 268. The untreated soils contain
"hazardous wastes" in the F001-F00S5 category at the point of
generat1on and, therefore, the treated soils must meet, at a
minimum, the concentration levels listed in 40 CFR Part 268.43.
Because the soil clean-up levels for some of the chemicals listed
in Table 1 are more stringent than the LDR levels, the levels
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listed in Table 1 shall be met prior to placement. For chemicals
which do not have a calculated clean-up level as described in
Table 1, the levels listed in under the F001-F005 category in 40
CFR Part 268.43 shall be met.

Once the treated soils are placed on-site, a protective,
vegetative soil cover will be placed over the backfilled area if
the treatment levels in Table 1 are attained by the thermal
desorption treatment. The vegetative soil cover shall: (1)
provide dermal protection from the treated soils; (2) support the
germination and propagation of vegetation; and (3) compact well
and not crack excessively when dry. EPA anticipates that :
following treatment, the soil will no longer "contain" hazardous
wastes and thus will cease to be a hazardous waste for purposes
of Federal law. EPA also anticipates that for State law
purposes, the levels of contaminants in the soils will be such
that the soils may be "delisted" and no longer considered a State
hazardous waste. (Any such "delisting" determination will be
made by EPA in accordance with the substantive requirements of 25
Pa. Code Section 260.22, and the applicable requirements of
CERCLA and the National Contingency Plan, 40 C.F.R. Part 300.)
Nonetheless, the treated soils may still constitute "residual
waste™ under Pennsylvania law, and be subject to the substantive
requirements of Pennsylvania’s residual waste regulations to the
extent required under 25 Pa. Code Section 287.101(d).

If, during the design of the thermal desorption unit, it is
determined that the technology can not meet the soil clean-up
levels outlined in Table 1, technology-based criteria shall be
determined by EPA. Using the technology-based criteria as the
treatment standards for the thermal desorption unit and the
mathematical models developed in the Focused Feasibility Study, a
suitable cap will be designed to reduce the leaching of
contaminants inte the groundwater to MCLs or health-based levels.
The permeability of the cap will be determined with the model
used to determine soil clean-up levels in the Focused Feasibility
Study (and subsegquent revisions) prepared for this Site.

The vegetative soil cover or multi-layer cap shall be
maintained for 30 years. The vegetative soil cover or multi-
layer cap design shall include a cost/benefit analysis for ,
maximizing the biodiversity of the cover or cap. This analysis
shall compare the capital and operation and maintenance costs of
a conventional cap or cover (i.e. grass or similar vegetation) to
the costs associated with a cap or cover which promotes
biodiversiy on the site. - This evaluation shall be used to allow
EPA to determine the vegetation on the soil cover or cap.

Operation and Maintenance ("O&M™): The vegetative soil cover or
multi-layer cap shall be given routine maintenance for at least
30 years to maintain the integrity and effectiveness of the final
cover or cap, including making repairs to the cover or cap as
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necessary to correct cracks and the effects of settling,
subsidence, erosion, etc. Natural vegetation (grasses and weeds)
shall be maintained on the cover or cap. An O&M plan shall be
developed, based on the type of cover or cap selected by EPA, and
implemented. Because the selected alternative shall result in
contaminants remaining on-site, S5-year Site reviews under Section
121(c) of CERCLA will be required.

Institutional Controls: If the soil clean-up levels listed in
Table 2 are not achieved, deed restrictions shall be placed on

- the deed to the portion of the property that comprises the
excavated and capped area. This is required to limit the use of
this land and prevent excavation or construction on the capped
and closed former lagoon area and any other area on-site which
requires soil treatment or a cap so that threats to human health
and the environment are minimized.

Worker Safety: During all Site work, Occupational Safety and
Health Administration ("OSHA") standards set forth at 29 C.F.R.
Parts 1910, 1926 and 1904 governing worker safety during :
hazardous waste operations, shall be complied with.

X. Statutory Determinations

EPA’'s primary responsibility at Superfund sites is to select
remedial actions that are protective of human health and the
environment. Section 121 of CERCLA also requires that the
selected remedial action comply with ARARS, be cost-effective,
and utilize permanent treatment technologies to the maximum
extent practicable. The following section discuss how the
selected remedyfor the William Dick Lagoons Site meets these
statutory requirements.

A. Protection of Human Health and the Environment

The Selected Remedy protects human health and the
environment by reducing the level of contaminants in the soils at
the Site which, in turn, reduces the leaching of contaminants
into the groundwater beneath the Site. By reducing the source of
contamination to the groundwater, a groundwater remediation
system can be designed and installed to reduce the level of
contaminants in groundwater to background levels or, if
background levels are unattainable, to the maximum contaminant
levels (MCLs) established under the Safe Drinking Water Act

(SWDA) .

Installation of a vegetative soil cover or multi-layer cap
over the treated soil will prevent exposure to the site-related
chemicals through inhalation, ingestion, and dermal contact.

Implementation of the selected remedy wi}l not pose
unacceptable short-term risks or cross-media impacts. The
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remedial technologies employed in the selected remedy are proved
to reduce the concentrations of the organic compounds identified
on-site to acceptable levels.

B. Compliance with Applicable or Relevant and Appropriate
Requirements (ARARS)

Chemical Specific ARARs

a.

The Resource Conservation and Recovery Act (RCRA)
regulations 40 CFR Part 264 Subpart AA- Air Emission
Standards for Process Vents is relevant and appropriate
for the selected alternative because the SVE, thermal
desorption and incinertion have a stack vented to
atmosphere. The total >rganic emissions from all
affected process vents at the Site are required to be
below 1.4 kg/hr and 2800 kg/hr or reduce, by use of a
control device total organic emissions from all
affected process vents at the facility by 95 weight
percent under this regulation.

The emissions from the treatment system must comply
with the special permit requirements for sources
locating in or siginificantly impacting nonattainment
areas set forth at Pa. Code §127.61-73.

The enissions from the treatment system must comply
with the National Ambient Air Quality Standards (NAAQS)
under the Clean Air Act (40 CFR §§ 50.1-3, 50.9,
Appendix D, and Appendix H). This regulation, which
deals with the release of volatile organic emissions,
applies to this action because the site lies in an
ozone non-attainment area.

40 CFR Part 61, Subpart F and Subpart J are relavant
and appropriate requirements which regulate vinyl
chloride and benzene emissions under the Clean Air Act,
Section 112, 42 U.S.C. §7412 and are known as National
Emission Standards for Hazardous Air Pollutants

(NESHAPs) .

2. Location Specific ARARS: There are no location specific ARARs
for this Operable Unit at the Site.

3. Action Specific ARARs:

a.

The requirement in 25 PA Code §127.12(a)(5) that air
emission be reduced to the minimum obtainable levels
through the use of best available technology (BAT), as
defined in 25 PA Code Section 121.1, will apply to the
seltected alternative.
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25 PA Code §123.1, which prohibits the emission of
fugitive air contaminants and regulates emissions
during construction activities, is applicable to the
selected alternative.

25 PA Code §123.2, which prohibits the emission of
fugitive air contaminants from crossing the facility'’s
property line, is applicable to the selected
alternative.

25 PA Code 5123 31, which prohibits the emission of
malodorous air contaminants from crossing the property
line, is applicable to the selected alternative.

25 PA Code §123.41, which prohibits the emission of
visible emissions of greater that 20% opacity, is
applicable to the selected alternative.

RCRA regulations 25 Pa. Code §262.11 (a) and (b) (this
section establishes standards for generators of :
hazardous waste and relates to hazardous waste
determination), §262.20 (relating to manifesting
requirements for off-site shipments of spent carbon or
other hazardous wastes), and §262.30-.34 (relating to
pretransport requirements) are appllcable to the
selected alternatxve.

To the extent that the treated soils constitute
hazardous wastes, the requirements of 25 Pa. Code
Sections 264.13-15 (General Facility Standards);
264.31, 37 (PPC Plan and Emergency Procedures); 264.90,
.91, .97, and .98-.100 (Groundwater Monitoring);
264.111, .114, and .117-.119 (Closure and
Postclosure); and 264.301, .302, .303, .305, .309, and
.310 (Landfills) and regulations at 40 CFR Part 264,
Subpart N which implement the minimum technological
requirements for replacement of an existing landfill or
surface impoundment unit set forth at 42 U.S.C.

§6924 (o) would be applicable to the design,
construction and maintenance of the area into which the
treated soils or residual ash are deposited. To the
extent that the treated soils or residual ash are not
hazardous wastes due to delisting, the management of
those wastes may be subject to the substantive
requirements of Pennsylvania’s residual waste
regulations to the extent required under 25 Pa. Code
Section 287.101(4d).

The container storage standards set forth at 25 Pa.
Code §§264.171-180 and the substantive closure
requirements set forth at 25 Pa. Code §§264.110-119 are
applxcable to the container storage of contaminants
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collected by the air emissions controls unless they are
stored on-site in accordance with 25 Pa. Code §262.34;
the regulation set forth at 25 Pa. Code §263.10-263.32
are applicable when the air emission controls are
transported off-site; 40 CFR §264, Subpart X, is
applicable to the operation, closure and post-closure
care of the thermal desorption unit; the waste pile
design, operation and closure requirements set forth at
25 Pa. Code §§264.250-258 are applicable to the
stockpile of excavated soil; the substantive closure
and post-closure requirements set forth at 25 Pa. Code
§§264.110-119 and 25 Pa. Code §264.310 are applicable
to the stockpile of excavated soil; the container
management requirements at 25 Pa. Code §§264.171-180 or
the tank standards at 25 Pa. Code §§264.190-199 are
applicable to the on-site storage of wastewater
dependent upon how the wastewaters are stored; the
substantive closure and post-closure requirements set
forth at 25 Pa. Code §264.110-119 are applicable to the
closure of the units used to store wastewater unless
the wastewater is stored on-site in accordance with 25
Pa. Code §262.34; the regulations set forth at 25 Pa.
Code 263.10-263.32 are applicable when the wastewater
is transported off-site; the substantive standards of
25 Pa. Code §262 relating to generators of hazardous
waste apply ot the tar-like material and the container
or tank storage standards set forth at 25 Pa. Code
§264.171-180 and/or §264.190-.199 for storage of the
tar-like material prior to transport for off-site
incineration are applicable; the substantive
requirements of 25 Pa. Code 265.373, 375, .377, and
.381 are relevant and appropriate to the operation and
closure of the thermal desorption unit (to the extent
that such requirements are more stringent than those
imposed by 40 CFR Part 264, Subpart X).

DOT regulations 49 CFR Parts 107 (Hazardous Material
Program Procedures) and 171.1-172.604 apply to the
selected alternative for the transport of hazardous
materials.

The land disposal restrictions as described in 40 CFR '
Part 268 are applicable since the remedy involves the

. excavation and treatment of the soils and the placement

of the treated soils back onto the Site. The untreated
soils contain F001-F00S RCRA wastes and, therefore,
must meet, at a minimum, the concentration levels
listed in 40 CFR Part 268.43. Because the soil clean-
up levels for some of the chemicals listed in Table 1
are more stringent than the LDR levels, the levels
listed in Table 1 shall be met prior to placement. For
chemicals which do not have a calculated clean-up level

-
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as described in Table 1, the levels listed in 40 CFR
Part 268.43 shall be met.

k. The provisions of Section 121(a)(3) of CERCLA (42
U.s.C. §9621 (d)(3)) apply to the off-site disposal of
any hazardous substance under the selected alternative.

4. To Be Considered

a. The policies set forth in PADER’s "Groundwater

. Protection Strategy", February 1992, and the MCLs, and
risk-based drinking water concentrations are "to be
considered"” (TBC) in developing soil clean-up levels.
Soil clean-up levels were developed using a combination
of the fate and transport mathematical models, HELP and
PRZM as well as a groundwater mixing zone model. The
groundwater concentration input data into this model
was based on MCLs and risk-based drinking water
concentrations. For those chemicals without an MCL or
with a risk-based drinking water concentration greater
that 10 pppb, a groundwater concentration of 10 ppb was
used. Soil clean-up TBCs are listed in Table 1. These
levels may be refined during the Remedial Design by
incorporating data generated during the
hydrogeologxcal study which is currently ongoing to
ensure compliance with MCLs and risk-based drlnklng
water concentrations.

b. The policies set forth in EPA’s "Revised Procedures for
Planning and Implementxng Off-site Response Actions",
(November 13, 1987) is a TBC for the selected
alternative.

C. Cost-effectiveness

The selected remedy is cost-effective in providing overall
protection in proportion to cost, and meets all other
requirements of CERCLA. The NCP, 40 CFR Section
300.340(f) (ii) (D), requires EPA to evaluate cost-effectiveness by
comparing all the alternatives which meet the threshold _
criteria - protection of human health and the environment and
compliance with ARARsS - against three additional balancing
criteria: long-term effectiveness and permanence; reduction of
toxicity, mobility, or volume through treatment; and short-term
effectiveness. The selected remedy meets these criteria and
provides for overall effectiveness in proportion to its cost.

The estimated present worth cost for the selected remedy is
$7,800,000-$9,000,000. The range of costs accounts for possible
added treatment for the tar-like material and possible need for a
more complex cap (i.e. a multi-layer cap) once treatment is
complete. The type of cap and need for additional treatment will
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be determined during remedial design.

D. Utilization of Permanent Solutions and Alternative Treatment
Technologies or Resource Recovery Technologies to the Maximum
Extent Practicable

EPA has determined that the selected remedy represents the
maximum extent to which permanent solutions and treatment
technologies can be utilized while providing the best balance
among the other evaluation criteria. Of those alternatives
evaluated that are protective of human health and the environment
and meet ARARs, the selected remedy provides the best balance of
tradeoffs in terms of long-term and short-term effectiveness and
permanence, cost, implementability, reduction in toxicity,
mobility and volume through treatment, State and community
acceptance, and preference for treatment as a principal element.

Under the selected remedy, thermal desorption of the soils
will provide a greater degree of reduction of toxicity, mobility,
and volume than soley capping the contaminanted soils or using
soil vapor extraction and bioremediation. Thermal desorption .
will provide similar long-term effectiveness and implementability
to incineration, while reducing the toxicity, mobility and volume
through treatment to acceptable levels, at a significant cost
reduction. The State is supportive of the selected remedy.

Some members of the community requested that incineration be
used at the site to restore the site to conditions as close to
the pre-disposal conditions as possible. EPA believes that
thermal desorption will reduce the risk associated with the soils
on Site at an acceptable cost and that the added cost of
incineration does not provide any additional protection benefits.
In designing the thermal desorption system, EPA will attempt to
reduce the levels in the soils to levels which would require only
a vegetative soil cover, therefore, returning the site to
conditions as close to the pre-disposal conditions as possible.

E. Preference for Treatment as a Principle Element

The selected remedy employs a treatment process which has
been demonstrated to effectively reduce VOC and SVOC
contamination at other Superfund sites. Therefore, the statutory
preference for remedies that employ treatment as a principal
element is satisfied.

XI. Documentation of Significant Changes

The Proposed Plan for OU 3 for the William Dick Lagoons Sie
was released for public comment in January 1993. The Proposed
Plan identified Alternative 4 as the preferred alternative. EPA
reviewed all written and oral comments submitted during the
comment period. Upon review of these comments, it determined
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that the soil cleanup levels, as described in the Focused
Feasibility Study, needed to be modified to conform with the
health-based drinking water concentrations, Land Disposal
Restrictions, and direct contact risks.

As described in Section II. of this ROD, preliminary soil
cleanup goals were based on a mathematical model which calculated
soil levels using specified groundwater concentrations. Although
the PRP performing the focused feasibility study (FFS) did modify
the soil cleanup levels to conform with existing MCLs, as
required by EPA, the PRPs did not modify the soil cleanup levels
to conform with health~based drinking water concentrations for
compounds without MCLs or for compounds with health-based
drinking water concentrations less than 10 ppb, as required by
EPA. .

EPA believes the model should incorporate health-based
drinking water standards for compounds with health-based drinking
water levels greater tha 10 ppb. Therefore, the soil clean-up
levels were modified by EPA using health-based drinking water
concentrations. Health-based drinking water concentrations were
established based on a carcinogenic risk of 10E-05 or 10E-04. A
cancer risk of 10E-05 means that one additional person per
100,000 has a chance of contracting cancer given the relevant
exposure scenario. The NCP directs hazardous substance responses
for Sites presenting risks outside the established acceptable
carcinogenic risk range for Superfund Sites of between 10E-06 (1
additional chance in one million) and 10E-04 (one additional
chance in 10,000). EPA used a carcinogenic risk of either 10E-04
or 10E-05 as the basis for the health-based drinking water
concentrations for chemicals without an MCL at this Site rather
than use the more conservative 10E-06 carcinogenic risk values
since the 10E-06 carcinogenic value for some compounds are below
the contract required quantitation limit for the drinking water
analytical technique, EPA Method 524.2. The contract required’
quantitation limit is the detection level required for a
particular analytical method under EPA’s Contract Laboratory
Program (CLP). Use of either 10E-04 or 10E-05 carcinogenic risk
is protective of human health since it falls within the EPA’s
acceptable risk range of 10E-06 to 10E-04. (The 10 ppb level was
established during the FFS by the PRP in an attempt to conform to
PADER’s groundwater protection strategy, which, although not an
applicable or relevant and appropriate requlation for this ROD,
is a "To Be Considered" policy.)

In addition, EPA modified the cleanup criteria for some
compounds because of requirements under the Land Disposal
Restrictions (LDRs). According to the model, some of the
compounds listed in Table 1 will degrade prior to reaching the
groundwater and, therefore, no soil clean-up level was provided.
However, if the contaminated soils are treated and placed back
on-site, certain contaminants (i.e. those compounds related to
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FO01-F00S5 wastes) which degrade before reaching the groundwater
(as calculated by the model) will have to meet the treatment
standards established by the LDR listed at 40 CFR §268.43. The
LDR levels for the relevant compounds are listed in Table 1.
Finally, for the remaining compounds which are not F001-F00S
wastes but do, according to the model, degrade before reaching
the groundwater, EPA believes that it is appropriate to establish
soil clean~-up levels based on direct contact risks. These levels
are also noted in Table 1. The groundwater concentrations used
in the fate and transport models to calculate the soil clean-up
levels are listed in Table 1 and are based on either MCLs,
health~based concentrations under a drinking water exposure
scenario or 10 ppb as described above.
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TABLE 1: S8OIL CLEAN-UP LEVELS
(Based on a Vegetative S80il Cover)

Chemical 8oil Cleanup Groundwater
Concentration
Levels used in
{=g/kq) Model (ppb) -

Volatile Organics
bengené-

buténone {(MEK)
chlorobenzene
chloroform

1-2, dichloroethane

1-2, dichloroethene (total)

1-2, dichloropropane
ethylbenzene
4-methyl-2-pentanone (MIBK)
styrene
tetrachloroethane (PCE)
toluene
1,1,1-trichloroethane
trichlorethene

xylene (total)

methylene chloride

Semjvolat -]
acenaphthenne
anthracene

benzb(a)anthracene

3.72
36%(nc)!
5.7%(NC)!
2803 (NC)!
0.047
0.36
0.17

1.7
0.064
3.7

1.2
28%(Nc)!
1

0.42
28%(NC)!
332

31
94
920

10

10
10
10

10
10
1.0



benzo(b) floranthene

benzo (k) floranthene

benzo(a)pyrene (BaP)
benzo(g,h,i)perylene

benzoic acid

bis (2-chloroethyl)ether (BCEE)
bis(z-ethylhexyl(phthalate(DEHP)

4-chloro-3-methylphenol
chrysene
disbenz(a,h)anthracene
1,2-dichlorobenzene
1,4-dichlorobenzene
4,4-DDE
2,44dichlordphenol
diethyl phthalate
2,4-dimethylphenol
fluoranthene

fluorene
indeno(1,2,3-c,d)pyrene
isophorone
2-methylnaphthalene
2-methylphenol (o-cresol)
4-methylphenol(p-cr;sol)
nagathalene

nitrobenzene

740

740
7300

6050

310,000%(NC)!

0.01
266 |
5.2

390

6600
6.22

11

7250
230%(Nc)!
0.95
0.82

250

49

4400
0.68
s73(NC) !
5.62(NC)?
3.2%(No)!

3100%(NC)'

142

2.0%

2.0
2.0

5.5%
1.25

10

10
10
2.5¢

10
10
10
10

10



phenanthrene 94 10

phenol : 470003(NC)’ -
pyrene 250 10
l,2-4-trichlorobenzene 61 10

'- (NC) Soil Clean up value not calculated by model; according to
model compound degrades before reaching groundwater.

2 S50il Clean up value based on Land Disposal Restrictions for
FO0l1l~F00S wastes in mg/L (40 CFR 268.43).

3 soil clean up value based on either 1 x 10°® cancer risk or a
hazard quotient = 1 under a residential direct contact

exposure scenario.

4 Groundwater concentration based on a 1 x 10 cancer risk for a
drinking water exposure scenario.

5 Ground water concentration based on a 1 x 10 cancer risk for
a drinking water exposure scenario.



Table 2
CONTA CONC TIONS

Volatile Organiecs Direct cContact (mg/kq)
Residential
benzene' . 59
2-butanone (MEK) 3900
chlorobenzene ' 1600
chloroform _ 280
1-2, dichlorcethane 19
1-2, dichloroethene (total) : 700
1-2, dichloropropane 25
ethylbenzene 7800
4-methy1-2-pgntanone (MIBK) 3900
styréne 57
tetrachloroethane (PCE) 33
toluene < 16000
1,1,1-trichloroethane 7000
trichloroethene (TCE) 150
xylene (total) 160,000
Semjvolatile Organics
acen#phthene : ' 4700
anthracene ' 23000
benzo(a)anthracene . 1.6
benzo(b) floranthene 1.9

benzo (k) floranthene 4.4



benzo(a)pyrene (BaP)
benzo(g,h,i)perylene
benzoic acid
bis(2-chloroethyl)ether (BCEE)
bis(2-ethylhexyl)phthalate (DEHP)
4- &éhloro=-3-methylphenol
chrysene
dibenz(a,h)anthracene
1,2-dichlorobeﬁzene
1,4-dichlorobenzene
4,4-DDE
2,4-dichlorophenocl
diethyl phthalate
2,4-dimethylphenol
fluoranthene

fluorene
indeno(l,z,s-c,d)pyreneA
isophorone
;-methylnaphthaleno
2-methylphenol (o~cresol)
4-methylphenol (p~cresol)
naphthalene

phenanthrene

phenol

pyrene

1,2-4-trichlorobenzene

0.23
11

310,000
1.5

120

0.21
7000
71

230

63000

1600

3100
3100
0.84
1800

3900
390
3100
2300
47000
2300
780



samogund
VOLATILES (ug/)

methylene chionde
acetone

caroan Qisyifide
1.2-qicnieroetnene, (total)
enrigrefarm '
1 2-gicnioroetnane
2-vutanone
1.2-ienIgropropane
trcnioreetnene
sengzene
4.meoinyl-2-pentanone
tetracnigroetnene
tolyene
chigronenzene
ethyidenzene

1ota) xylones

SEMIVOLATILES (ug/h)

pnrenol

oi1s (2-Chtoroetnyl) ether
2-cnisrepnens!

benzyl alconel
2-metnyipnenol
4-methyiphenol

13Gpherone

2.4-gimetnyiphenol
oenzoc 08
2.4-dichloraphendl
1.2.4-trichioradenzens
naphthaiene .
4-cnioro-J-moethyiphena!
2-methyinapthalene
aimethyl phtnglate
diethyt pniraiate
Bis({2-ethyirexyl)phthaiate

GAOUND WATER QUALITY

TASLE

3

WILLIAM DICKX LAGOONS SITE

Mazimum

Sencentration  Maximum:  Cancentration

38
980
324
210
580
120
350
L % B

16.900
180
220
320
510
32
48J
160

14,000
2¢
'Y ]
19

300
$60
250
70
480J
48
= F)

21
e
73

170

Aversge

38
480
174
1834
487
1024
- 207
- N
14.200
1704
1084
2%0J
430
194
274
1273

10.300
17
14
1?7
a7
974
247
rs |
4134
30
1J
& ]

3
$J
N
964

Aversge

1.200

Frequency

:f e
et "3
of °3
ot 3
of 3
of *3
ot °3 -
et 13-
ot 13
ot 13
3 ot
2 of 13
3 ot 13
2 of 13
2ot 3
Jof 13

WO~ LWL &~

J ot 13
2 of 13
1 ot 13
1 of 13
2013
J ot
3 ot1d
24at13
Jotd
2 of 13
1 of 13
2013
1 0f 13
1 of 13
1t of 13
2at 13
7 of 13



TABLE

LAGOON AND sgAM AREA SOIL. QUALITY
WILLIAM DICK LAGOONS SITE

Page 10t 3

Average Maximum Frequency of
Lompoung Cancentration Concentration Detection®
VOLATILES (ukg)
1.1-dicnloroetnane 13?7 3.700 1 of 27
1.2-gichioroetnene. (total) 3.120 48.000 S ot 27
chiorotorm 179 4,100 4 ot 27
1.2-gichioroethane 741 15,000 4 ot 27
2-dutanone 12.040 325.0004 1 of 27
1.1, 1-trienloroethane <! $J 1 of 27
1.2-dientoropropane <1 : 1J avia v 10t 27
trichioroethene 3.834.600 93.000.000 12 of 27
denzene 233 5.8004 20of 26
4-methyl-2-pentanone 108 2.800J 2ot 27
tetrachioroethene 3.790 73.5004 8 of 27
toluene 118,100 2.%00.000 12 of 27
chiorodenzene 4,320 64,000 12 ot 27
ethyidenzene 16.800 200,000 14 of 27
styreng 11,700 217,500 4 of 27
total xyienes 258.200 $.500.000 12 of 28
" SEMIVOLATILES (ug/kg)
phenol 185,100 350.0004 10 of 27
1.4-gichlorobenzene 99 2.2004 4 of 27
1.2-dichiorobenzene 990 7.200J 10 of 27
2-methyiphenel 1,650 36.0004 Sot 27
4-methyiphenol 2.480 44,0004 8 of 27
nitrodenzeneg 63 3,400 1027
isophorone . 1.390 31,0004 2027
2.4-dimethyphenel 1.010 20,0004 30022
benzoic acid 41 900J 2 of 27
2.4-dichiorophenc) 1.810 38.0004 6 of 27
1.2.4-trichiorobenzene 63.600 1,300.0004 15 of 27
naphthaigne 88.700 1,500.0004 18 of 27
4-chioroaniling 4,830 130.0004 20 27
hexachiorodutadiene 67 1,800J 1 ot27
4-chioro-3-methyiphenal. 133 3.300J Jot?7
2-methyinaphthaleng 21,000 220,000J 18 of 27
2.4.5-trichloropheno) 8 2104 1027
2-chioronagnthalene 1 1.7004 1ot 27



GROUND WATER QuauTY
WILLIAM DICX LAGOGNS SITE

Maximum Average Aversge
Sompoyng Soncentration Maximym:®  Congentration
METALS (dissolved) (ugs)
alyminym 1.430 1.430 154
Darium 83.7 83.7 28.7
Derylirum 1.6 1.6 e.1
caleium 5.2980 §.280 1.87%
cooalt 20.8 208 33
copner 14.4 14 & 39
iren 20.200 19,800 4870
leag 1 1 . 0.27
magnesium 4,260 - 4.2680 1.708
manganess 883 863 193
potassium 8.520 4.260 428
selemum 2.4 2.4 0.2
sadium 32.%00 32.500 8.182
2i1n¢ . 61.2 §1.2 61.2

CONVENTIONAL PARAMETERS (mg/)

s:ochemical axygen 91 91 <18
cemand (800) .

total gissolved salias (TDS) 560 560 <83
mtrate 3.1 3.1 <1.3
alkatinity (as CaCQQ) 20 20 8.2
chionce . ' 20 20 4
naraness (s CaCOJ) 13 e 22
tota) orgame camon (TOC) s2 52 <4.4
pﬂ'.. s.‘
*  Average maumum conceniration is calculated when the maximum

concantration.is reponad for & well from winch two Or Mol sampies.
were taken. It is he average of he reponed cencentrations from tus well.

°* o«&;waa:mwmmmazmum
ezciudes from the ot sampie count MNase sampie N which the ansiyte
was detected in he bilank,

°* °From pump test on MW-20, October/Novermnder 1589.

Nete: Pesticides/PCBs nat detaciad in any wells.

J= Estimated caoncentration

Page 20t 2

Frequency

QL _Detectic

3at -2
12 ot °2
t ot 12
9 a3
4 of °2
2Qats
11 of ¢
4 of
Jota
11 ot 12
T of’10Q
1 ot 12
7 of 12
1 ot

12 st -2

12 of =2
12 ot 2
12 of 2
12 ot °2
12 ot 12
12 ot 2



LAGOON AND BERM AREA sow. quayrty
WILLIAM DICK LAGOONS SITe

Average Maximym Frequency of
Compeund Concentration Concentration Detection*
METALS (cont'q) (mg/kg)
| cobalt 1.4 4.1 Softs
| copper 19 40J 70t8
] iron . 7.960 18,000 27 of 27
\ I lead 24 2838y 27 ot 27
{ magnesium 916 5.080 18 of 18
‘ manganese 64 160 23 of 23
‘ mercury 0.01 T 23 3ot 27
nickel 5.4 14 17 ot 27
potassium 628 3.070 40t 17
Silver 0.1 1.7 -2 et 27
sodium 38 644 1017
vanadiym 13 284 27 of 27
2ine $2 2334 a3 ot 23

J - estimated concentration

* exciudes from the otal sample count those samples in which analyte
was detected in the bignk.

" Page 30of3



LAGOON AND BERM AREA SOIL QuALITY
WILLIAM DICK LAGOONS SITE

Average Maximum Frequency of
Compound Cencentration Concentration Detection®
\ \

SEMIVOLATILES (cont'd) (ugrkg)

cimethy! phthalate 11 5904 1 of 27
acenapnthyieng 740 7.0004 8 oft 27
acsnapthene 3.970 47.000J 13 ot 27
cibenzofuran 3.570 36.0004 13 of 27
diethyl phthalate a3 1,400J 23t
fluorene 4.240 . 41,0004 13 ot 27
N-nitrosodiphenylamine 734 §.300J S ot 27
pentachiorophenol 2 Sey 1 of 27
phenanthrene 16.500 280.0004 16 of 27
antracene 1.830 13,0004 16 of 27
gi-n-butylphthaiate 5.910 32.0004 14 of 27
fluoranthene 8.3¢0 200,0004 16 of 27
pyrene : . 6.020 120.0004 16 of 27
butyibenzyiphthalate 11,300 78,0004 18 of 27
benzo (a) anthracene 1.860 30.0004 13 of 27
chrysene 2.130 29.0004 16 ot 27
bis(2-etnyinexyl)pntnaiate 169,000 1.200.000J 2 ot 27
di-n-octyiphthalate 4,720 29.000J 1§ of 27
Senzo(d and/or k)fiyoranthene 3,540 54,0004 18 of 27
benzo(a)pyrene 1,250 26.000J 11 of 27
ingdeno(1,2.3.c.d)pyrene 300 7.6004 S of 27
dibenzo(a.h)anthracene _ 81 2.700 3 of 27
benzo(g.h.i)peryiene 300 8.000J S of 27

PESTICIDES/PCBs (ug/kg)

heptachior epoxide 6 150 1 0t 27
4.4'-00E 34.300 220,000 17 ot 27
METALS (mg/xg)

aluminum 8.040 18,100 27 ot 27
arsenic 8.2 144 27 of 27
barium , a1 - 672J 27 of 27
beryilium 0.09 0.8t 1of6
cadmium 0.0¢ 1.4 1 of 28
calciym .- 2.190 11,100 6ot
chromiym 39 349J T 28 ot 27

Page 2 ot 3



TABLE 5

Qioxin Daia Summary
Wiiliam Qiex Lagoons Site
West Cain Tewnsmp, Chestar County

(ERM T.R. Na. 23297 23298 23301 23299
Saempie Loecsation C-8ackgroung 0-9 (2-6) | O-4 (0-2) | DO-6 (2-a
Sampie Oate 19/11/89 10/11/89 10/11/89 10/11:/89
luntts ug/Xq ugq/Xg ug/Kg ug/Xg
2.3.7.8-TC0O0 -
aner TCOD 0.18

?.8.TCOF Q.01
amer TCOF 2.28 0.19 0.038

7 8-8C00
ather PCOD 0.01
2.1.7.8.PCOF 0.c08
atner PCOF 0.02¢
2,3,7.8-42C00 — 0.08
amer HxCDD - 0.008 0.27
2.3.7 8-HxCD 0.03 0.098
omerHzCOP 0.03 _
2.3.7.8-40CD0 0.37
gther ®aCOO 0.08 Q.42
2.3.7.8-HeCDF 0.08 0.2¢
amer HoCOE — 0.01
QCODD 5.9 3.8 4.1
[-X-1-L] 0.18 2.4
3.2.7.8 TCOO_equrvaienss ug/K ug/K T

0.007 0.0044 0.0348 ! 00748

* Thess results &re approximaie only; matrix interfersnce wouid not sllow
accurate quantitaton, .




TasLg ¢

FORMER SpR,y IRRIGATION mppy SOR QuayTy
WILLIAM Dicx LAGOONS si7g

Comesung
\

VOLATILES
SEMIVOLATILES (ug/kg)

benzoic acig
4-chloro-3-motnylpnonol
pyrene
bis(z-cmylhoxyl)pntnalato

P!STIC!DES/PCI:
METALS (mg/kg)
aluminym

arsenic

bariym
derylliym

. Chromiym

codait
iron

lead
magnesium
manganese
mercyry
potassium
sogium
vanagium
zZing

J - esimated concentration
NO - not detected

Average
Ccnc.ntranon
\

48

23
20

10.648
2.2
39

0.32
10
2.7

7.85¢
s8.¢

73
121
0.1

748

2%¢

18.8
k] ]

Maximym

Concomranen
\

3804
S04
1804
18604

14,500
3.5
'Y ]

0.58
20
4.3

11,700
18

1,280
291

Q.68
2.170
1.070

21
38

I

reQuency of
Detectign

ND

- s o s

o o
22ee
®>me e

N W 6

' ~.-.<O¢..‘.°
22ec2eecasasees
OO0 IOGIETOEOGOmee

29



TASLE 7 _

"~ SUMMARY OF CHEMICALS OF CONCIRN

1.2-dichloroetnens {total)
1.2-dichloroethane

1.1.1-trichioroethane
- wchloroethens

dichlcrobensene({1.2}

dichlorobenzene({1.4)
1.1-dichloroethens
1.1-dichioroethane

trichioroethene
tetrachicrosthens

1.2.4-tichlorobensens

fucrunthens -
bis(23-etrylhexyllphthalate

-4.4'-COE
bensol(a)pyrene equivalent

heptachior spoxide
2.4-dichlorophenal

i

chioroform
1.2-dichiocroethane
wichioroethene

tetrachioresthene
bial3-chioroethyllether

bis(2-ethylhexyliphthalate
phenol .
1.2-dichioroethene (total)

chiorobenzene

-

4-methyiphenol (p-cresal)

2.4-dichiorophenal



TABLE @

Cupssure ond Migretion Pethweys
_ Witlam Dich Lagoene
Enpoowe “Sotocted for
ma Pelnt ___Reute Anstyels
Ground weler | Contaminated drinking wales aquiler Dermal contact yos - tesidontial wells nomrby
ingestion yos - tesidontial wells neardy
—|inbolotion_while showering] __ yes - sesidentis) wells meaby |
“Seriese water ‘Olechesge o ndion Spring Run, Qormal contact Mo - ne significent contaminants detected
contaminaied greund weler Biech Run tngestion-water Ne - ne significan contaminante delected
ingesiion-lish No - ne signilicant contaminents detected
Sediments Md _ min. *l-hmdw Ne nwmm
contaminated greund waler Bisch Run Foed chain bSlsaccumulation] No - e sigallicant contaminants detected
Als ~ Contaminated soll § dust () inhelation of fugiive dun Yoo
. inhalation of velatlles Yoo
Swriace eo¥ Comtaminated eed On ohe Dormel comact \'r-
incidontel ingesiien L1
Gosr ment Contaminated ool on ohe ingeotien Voo
___ingostion walet




TABLE 9@
STANDARD PARAMETERS FOR CALCIAATION OF DOSAGE AND STAXKE

WALIAN OICK LAGOONS SITS
Awerage Sty Wy Ty 1™ 10 0
avernge 55 turuce Ares @ 18150 oma 10.470 ome e omg
Averagd NB. Yrs Expooure 1 70 your Lifsome (@) 8 yn ¢ yre 4y
ACTIVITY CHARACTERSTICS
ARSDENTAL UK OF GROUND WATER
Amount ¢! Waur mgesns Oay (0.0 3 ltere 2 inprg 2 uters
Porasmge of waiy O NOMY Suesly (@) ™ ™ be .
Porgertage of S SwN0e Ares (9 100% 100% 100%
. immerses Wi ShewennySatung
" Owesen of Oonng Exseawe ) 20 mwe 2 movg 20 mwve
SOR, XPOSUNS
Amgum of S8 Wgesd NaSerINly (6.9 100 mg 108 mg 00 mg
Perqarcags of S Area Conmcme W (@ 2% s »m
Ses Contam ~
Shin ASeorndeon Ram of Carpounds {-] a.08 Q.13 0.123
" Sed . )
Frequeney of Sat Corant (] 14 O » O 16 Onw
VIDABON SEIESTION DFOSUNE
AMBure of Yegen ingesnd .0 1189 - ngg e
Progusnsy of Pgesten ’ o 16 ow 16 ow 16 op
[P RALATION EXPOSUAS
inngsen Aa ‘ es 083 m¥w 0.00 m¥w 038 ma™
Absarssen Ram of PSS AF * 100% 00m 100%
Ourmsen o Expeare (Wr MED (] 26 nwe 26 v 2¢ ne
Frapungy of Cgnese (N ME) « 8 ey M8 oy %8 ow
L] . e
Porganage o B Args Conmansg (o 10 100% %
T WD Setmming
Fregmny of Sunwry Svere (L) ? ow 7 oW -
- Owaten of Setewnng Svame ({ ] 18 00 28 W0 -
|{GATERA. CHARACTERSTIOD
Oust AGarien (W 1.8 myens 1.48 apeng 1.48 mpong
20 g Ghs @ Y 1M 19
v M fa (wanr-Sused) (o o8 mgrandwr um 08 mgrontav
& - Angorun, .. Besve, . Donny, §.. Won. 7. Covenonent of Sifuiey OGSt & Amgss of Snded famrs
Usee & C1panee Acsssnranyy’, P E5-040NETAS. US EPA. Olien of Wit o0 Emeernenm Assssamers, 1904.
® - raanan il vermten M
e rustey, ‘Acssannere of Mo Aisk Sum Cxpsnse ® Cormmrans S0, AR Acapeie, VUL & . 4, 1908
]
°
{



TABLE 10

Ry «
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TABLE 11

SEMART OF CARCINOGEIOC RIEX
Wiliem Dlak Logoens
POPULATION: Aduis CMid ¢-13 i 3.8 Ufedme

POTENTIAL LIPOSURS SCERARIOS UNDER CURRENT CORDITIONS
Og-8ite Greuad Vatar 08 - 280 2808 . ¢p-08 08 - spo8 IE08 - 350
On-8its Seils STo8 - 1208 3L08 .- ez08 208 - 208 L08 - 2208
Deer Mest lagestion 4208 - 9TO8 997 . 2808 6E07 - 1208 SL08 - IEqs
tabalatien _ 4208 - 1208 6207 - 3zo8 4207 - 1208 SE08 - 1EQS
Reersatianal Vs of .
Spriag 048 iKLes - ko8 4E00 - 3200 NA - NA a8 - 3£
Tetal W|es - 280¢ 48 - 308 808 - en08 308 - 3206
NTPOTRETICAL EXPOSURS SCERARIO UNDER FUTURS USE CORDITIONS
Rypotheteal Use of
Ou-8ie Ground Waser e - 1503 2804 - 3x03 3804 - 3803 it - 102

NOTE: mamhmudmu”.mmdam&umxuuu4
vmummmmum-m“um



TABLE 1 2
muuwmm

'l-auu.—.

PFOTATION: Adsalt Caild &-13 Qld 3¢
mmmumacmmeomm
Of-Gits Qromnd Werer T3 - 1201 1E-03 - 1201 &3 - Lo
On it Salls 02 . 2 10t .- 3gQ1 10t - 3g01
Deer Mast lageetian €02 - 1201 802 - 329! sg<L2 - 3pQ!
nbalatien 303 .- .o €@ . 123 - 7. 1E02
Rsereational Use of .

s SL-08 708 908 . 208 NA - NA
Toml @308 - 3803 = - ma |01 - mol
ETPOTERTICAL mmmmm
Hypethetical Use of
Cn-Gite Greund Waser 401 - g0 18«00 - Re02 2800 - 2001

OSEPA guidelines far ovalnation of h&.“a“d&‘bhusp-ud



