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treatment using a pressurized sand/gravel/activated carbon filtration system to remove
organic contaminants; and backfilled the lagoons with clean soil. Following this
removal action, EPA conducted a geological study to determine the potential for ground
water contamination. Subsequent EPA studies identified VOCs in both soil and ground
water. This Record of Decision (ROD) addresses soil and ground water contamination as
a final remedy. The primary contaminants of concern affecting the soil and ground
water are VOCs including benzene, PCE, and TCE; and other organics including pesticides
and PCBs.

The selected remedial action for this site includes treating contaminated soil onsite
using in-situ vapor extraction, and controlling air emissions using carbon adsorption;
regenerating or disposing of the spent carbon; pumping and treatment of contaminated
ground water using precipitation, flocculation, ion exchange, or some other method of
metal removal if necessary, followed by air stripping; discharging the treated water
onsite to surface water; and monitoring ground water, surface water, soil, and
sediment. If the ground water treatment system cannot meet the specified remediation
goals, contingency measures and goals will be implemented including engineering
controls or institutional controls, invoking chemical-specific ARAR waivers, or
reevaluating remedial technologies for ground water restoration. The estimated present
worth cost for this remedial action is $2,404,000, which includes an annual 0&M cost of
$1,451,000 for 30 years.

PERFORMANCE STANDARDS OR GOALS: Chemical-specific soil clean-up goals were derived
from calculations based on leachate modeling, and include PCE 1, 600 ug/kg and

TCE 500 ug/kg. Chemical-specific ground water clean-up goals are based on SDWA MCLs
and proposed MCLs, and include benzene 5 ug/l1 (MCL), PCE 5 ug/l1 (MCL), and TCE 5 ug/l
(MCL) .



RECORD OF DECISION

SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

MEDLEY FARM SUPERFUND SITE

GAFFNEY, CHEROKEE COUNTY
SOUTH CAROLINA

PREPARED BY:

U.S. ENVIRONMENTAL PROTECTION
REGION IV
ATLANTA, GEORGIA



DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Medley Farm
Gaffney, Cherokee County, South Carolina

STATEMENT OF BASIS AND PURPOSE

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

The State of South Carolina concurs with the selected remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this Site, if not
addressed by implementing the response action selected in this Record of
Decision, may present an imminent and substantial endangerment to public
health, welfare, or the environment. The principle threat at this Site
results from the unacceptable elevated levels of volatile organics in the
groundwater.

DESCRIPTION OF THE SELECTED REMEDY

This remedy addresses the principle threat posed by this Site. The principle
threat is the contaminated groundwater emanating from beneath the Site. This
remedial action will also address residual soil contamination which, if left
in place, would continue to adversely impact the quality of the groundwater
for 20 years.

The major components of the selected remedy include:
GROUNDWATER
« Extraction of groundwater across the entire Site that is

contaminated above Maximum Contaminant Levels or non-zero Maximum
Contaminant Level Goals which ever are more protective;



« On-gsite treatment of extracted groundwater via air stripping to
remove the volatile contaminants from the water column with the need
of controlling off-gas from the air-stripper to be evaluated in the
Remedial Design;

« Off-site discharge of treated groundwater to Jones Creek via a
National Pollution Discharge Elimination System Permit; and

« Continued analytical monitoring for contaminants in groundwater and
surface water.

SOIL

« Installation of a network of air withdrawal (vacuum) wells in the
unsaturated zone;

o Construction of a pump and manifold system of PVC pipes used for
applying a vacuum on the air extraction wells to remove the volatile
organic compounds and some semi-volatile organic compounds from the

s80il; and

« Implementation of an in-line water vapor removal system and an
in-line vapor phase carbon adsorption system to remove organic
compounds prior to releasing the extracted air to the environment.

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment,
complies with Federal and State requirements that are legally applicable or
relevant and appropriate to the remedial action, and is cost-effective. This
remedy utilizes permanent solutions and alternative treatment technology to
the maximum extent practicable, and satisfies the statutory preference for
remedies that employ treatment that reduces toxicity, mobility, or volume as
a principal element. Since this remedy may result in hazardous substances
remaining on-site above health-based levels, a review will be conducted
within five years after commencement of remedial action to ensure that the
remedy continues to provide adequate protection of human health and the
environment.

(St MT30.0 MAY 2 3 198i

Greer C. Tidwell Date
Regional Administrator
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RECORD OF DECISION
SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
FOR THE MEDLEY FARM SUPERFUND SITE
GAFFNEY, CHEROKEE COUNTY, SOUTH CAROLINA

1.0 INTRODUCTION

The Medley Farm site was proposed for inclusion on the National Priority List
(NPL) in June 1986 and was finalized on the NPL in March 1990. As of August
1990, the Site ranks 918 out of 1218 NPL sites with a Hazardous Ranking
System (HRS) score of 31.58.

The Remedial Investigation (RI) occurred in two phases. Phase I began in
January 1988 with the signing of the Administrative Order on Consent (AO) and
ended with the submission of a draft RI report in March 1990. Due to data
deficiencies identified in this report, the Potentially Responsible Parties
(PRPg) initiated Phase II of the RI. The revised draft RI report was
submitted to the Agency in November 1990 and the draft Feasibility Study (FS)
was delivered in December 1990. The Agency approved both the RI and the FS
in May 1991.

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

2.0 SITE LOCATION AND DESCRIPTION

The Medley Farm site consists of an approximately seven-acre section of the
Ralph Medley Farm parcel that is situated on top of a hill. The Medley Farm
property consists of 61.9 acres of rural land located approximately six miles
south of Gaffney, South Carolina in Cherokee County on County Road 72 (Burnt
Gin Road). Figure 1 provides the general location of the Medley Farm
property and Figure 2 shows the approximate boundaries of the Medley Farm
property and the Site.

The approximate center of the Site is located at latitude 34°58°54" north and
longitude 81°40°02" west. The surrounding land is hilly and consists mainly
of woods and pasture land. The land use in the vicinity of the Site is
primarily agricultural (farms and cattle) and light residential. No change
is expected in the use of the Medley Farm property in the near future. It is
anticipated that Mr. Ralph Medley will maintain ownership of this property.

Ground surface elevations at the Medley Farm property range in elevation from
BEl. 558 feet, National Geodetic Vertical Datum (NGVD), at Jones Creek, to El.
689 feet NGVD at the highest point on the property. Topography of the Site
is relatively flat with slopes ranging from three to ten percent. The land
surrounding the Site slopes off steeply to the east and south with slopes
ranging from 10 to 52 percent. The Site is covered with weeds, briars, and
emall scrub trees, but the remainder of the Medley property is mostly a dense
forest of hard- and softwoods. Based on observations of Site topography,
surface drainage occurs to the northeast and east, to the southeast, and to
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the south and southwest into two intermittent tributaries of Jones Creek.

All surface drainage eventually discharges to Jones Creek which in turn flows
into Thicketty Creek approximately 1.5 miles from the Medley property.

Figure 3 shows the topography of the Medley Farm property, the Medley Farm
site, and the surrounding area as well as the location of Jones Creek and the
two intermittent tributaries. One of the tributaries is to the northeast of
the Site and the other tributary is to the south.

Figure 4 shows the location of private wells within a one mile radius of the
Site as well as the municipal water lines supplied by Dyratonville Water
Works. All residents in the near vicinity of the Site are attached to the
public water distribution system. Natural resources in the area of the Site
include water, soils, flora and fauna. Jones Creek has minimal recreational
value due to its size and poor accessability. Base flow in Jones Creek near
the Site is 200 gallons per minute (gpm).

3.0 SITE HISTORY

The Medley Parm property is currently owned by Ralph C. Medley, who acquired
the property from William Medley in 1948. Prior to the mid 1970's, the
property was maintained as wood and pasture land. Based on available
information, the disposal of drummed and other waste materials began at the
Site in 1973 and was terminated in June of 1976. As a result of an anonymous
call, the South Carolina Department of Health and Environmental Control
(SCDHEC) visited the Site on May 3, 1983. At the time of the visit, SCDHEC
estimated that approximately 2,000 55-gallon drums were on-site in scattered,
random fagshion. Drums were found in open pits, several small lagoons, and on
the ground. These drums were in various stages of deterioration. Other
notes/cbservations made during the May 3, 1983 SCDHEC visit included: a
chemical odor in the air, a number of shallow excavations (pits) containing
discolored standing water, drums standing or lying in the water in these
pits, and areas of stressed vegetation. In addition to the 55-gallon drums,
there were numerous plastic containers of various sizes. No formal records
of disposed waste materials were maintained by the PRPs.

Based on this visit/inspection, SCDHEC returned on May 19, 1983 to collect
soil samples for analysis. The results of these analyses showed the presence
of a number of volatile organic compounds (VOCs) including methylene
chloride, trichlorocethylene (TCE), trans-l,2-dichlorcethylene as well as
several semivolatile organic compounds (SVOCs).

SCDHEC informed the Environmental Protection Agency (EPA) of the sampling
results and EPA visited the Site during the week of May 30, 1983. During the
EPA visit, additional samples were collected for analysis. Among the
contaminants detected in EPA's samples were: methylene chloride, vinyl
chloride, perchloroethylene (PCE), phenol, toluene, TCE, and
1,2-dichloroethane. One composite soil sample contained polychlorinated
biphenyls (PCBs) at low levels.
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7 APPRDXIMATE LOCATION OF MEDLEY FARM SITE

ON RECORD WITH S.C. DHEC AND S.C. WRC
OWNERS OF RECORD ARE IDENTIFIED AS FOLLOWS:
1 RALPH MEDLEY
2 DOROTHY SPROUSE
3 JAN SARRETT
4 DAVIS FAMILY
S ROBERT PITTMAN

6 ROBERT SOLESBEEL

¢ APPROXIMATE LOCATION OF WATER SUPPLY WELLS

———m—v APPROXIMATE LOCATION OF MUNICIPAL
WATER SUPPLY LINES

- APPROXIMATE LOCATION QF BUILDINGS
SHOWN ON USGS TOPOGRA®HIC MAP

NOTES:

1. LOCATION OF WATER SUFPLY WELLS
OBTAINED FROM THE SOJTH CAROLINA
DEPARTMENT OF HEALTH AND ENVIRONMENTAL
CONTROL AND THE SOUTH CARCLINA WATER
RESOURCES COMMISSION BY SIRRINE, NOV. 1990.
A DOOR-TO-DOOR SURVEY WAS NOT PERFORMED
FOR THIS STuDY.

2 LOCATION OF WATER LINES SUPPLIED BY
LYRATONVILLE WATER WORKS, INC, NOV. 1990.

3. LOCATIONS OF BUILDINGS TAKEN FROM
USGS TOPOGRAPHIC MAP, PACOLET MILLS
QUADRANGLE. 1969.

; FIGURE &
! o= MUNICIPAL WATER SUPPLY AND
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An immediate removal action was initiated on June 20, 1983 by EPA pursuant to
Section 104 and other provisions of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA). A total of 5,383 55-gallon
drums and 15-gallon containers were removed from the Site. These included
full, partially full, and empty containers. Compatibility testing of drum
contents was done prior to bulking of liquid wastes. Empty drums were
crushed and taken to a sanitary landfill. The bulked liquids (24,000
gallons) were taken off-site by tanker and incinerated. The solid waste and
contaminated soils, totaling 2,132 cubic yards, were taken to an approved
hazardous waste landfill. Three drums containing PCBs (Arochlor 1254, 1260,
and 1248) were over packed and sent to an approved disposal facility.
Approximately 70,000 gallons of water were drained from the six small lagoons
and treated in a pressurized sand/gravel/activated carbon filtration system
for the removal of organics. The treated effluent was analyzed to ensure
that it met State discharge standards prior to release into Jones Creek. The
lagoons were backfilled with reportedly clean earth and graded to the natural
topography. The remedial action was completed on July 21, 1983.

Analytical testing of the drum contents, as well as the water and sediment in
the lagoons during the removal action, confirmed the presence of the
following contaminants: toluene, benzene, methylene chloride, PCE, and vinyl
chloride. Samples from adjacent homeowners’ wells were collected by SCDHEC
on June 27, 1983 and a trace level of methylene chloride was detected in the
Sprouse well.

Pollowing the removal action, the Agency directed one its Contractors to
conduct a geological and geophysical study. This study was completed the
week of August 1, 1983. The study was designed to determine the potential of
groundwater contamination at the Site. The field study included electrical
resistivity soundings, a magnetometer survey, and an electromagnetic (EM)
survey. Anomalous areas identified by these geophysical surveys are
illustrated in Figure 5. These anomalies correlated well with the former
drum storage and lagoon locations.

SCDHEC revisited the Site in April 1984 to perform a preliminary
investigation and install a monitoring well. Soil samples from two boreholes
and a groundwater sample collected from the newly installed monitoring well
were analyzed for volatile organics, primary metals, and acid and
base-neutral extractables. The results of the soil analyses showed the
presence of two quantifiable VOCs at a depth of 10 feet; the VOCs are
methylene chloride at 81.4 micrograms per kilogram (ug/kg) and
1,2-dichlorcethane at 102 ug/kg. Results of the groundwater analysis for
VoCs for samples collected in April 1984 and July 1984 are presented in
Table 1. This table also provides the analytical results for groundwater
samples collected from the Sprouse well.

The Medley Farm site was subsequently evaluated by the EPA in June 1985,
using the HRS. A migration score of 31.58 was assigned based entirely on the
groundwater route. The Site was proposed for addition to the NPL in June
1986. In March 1990, the Site was finalized on the NPL and was ranked 850
(Federal Register, March 14, 1990). As of August 1990, the Site was ranked
918 on the National Priority List (Federal Register, August 30, 1990).
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Table 1

Medley Farm Site Ri
SCDHEC Volatile Organic Ground-Water Analyses

SCDHEC MONITORING WELL ON THE MEDLEY FARM SITE:

Date of Collection

Well MD2A April 13, 1984 (1) July 18, 1984 (2)

1) methylene chioride 39.05ug/L 9.22ug/L
2) 1,1-dichloroethene 1,887.00ug/L 1,645.00ug/L
3) 1,1dichloroethane 160.5 ug/L 43.7 ug/L
4) trans-1,2-dichloroethene 37.9 ug/L 28.0 ug/L
5) chloroform 8.0 ug/L 3.56ug/L
6) 1,2-dichloroethane 22.05ug/L 7.53 ug/L
7) . 1,1,1-trichloroethane 3,362.00 ug/L 2,188.00ug/L
8) carbon tetrachloride 3,804.00 ug/L 830.00ug/L
9) trichloroethene 6.6 ug/lL 3.14ug/L
10) 1,1,2-trichloroethane 66.9 ug/L 15.3 ug/L
11) toluene 29.6 ug/lL Coo*

12) perchioroethylene 25 uglL *

DOMESTIC WATER WELL IN MEDLEY FARM SITE VICINITY:

Date of Collection

Sorouse Well (2) June 27, 1983(2) September 12, 1983 (2)  July 18, 1984 (2)
1) methylene chloride 14.0 0 678 ug/L
L *

2) 1,2-dichioroethane 2.51 ug/L

* - No value given in SCDHEC analytical results.

References: 1. Workman, 1984(a)
2. Workman, 1984(b)
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4.0 ENFORCEMENT ACTIVITIES

As a result of SCDHEC's May 1983 investigation and EPA‘s June 1983
investigation, EPA initiated a removal action between June 1983 and July
1983. The removal action was conducted under the authority of Section 104 of
CERCLA. The cost of the removal action was approximately $675,000.

In 1983, EPA sent general notice letters, which included information requests
pursuant to Section 104(e) of CERCLA to 22 companies. The vast majority of
these companies were identified by drum labels found at the Site. 1In
response to the information requests, most of the companies alleged that they
had never had any contact or dealings with the Site or the owners/operators
thereof and that their product drums must have been re-used by their
customers without removing the labels.

In May 1985, EPA sent additional general notice and information request
letter to eight parties which were identified as PRPs through interviews with
the owners and operators and other witnesses.

In October 1985, EPA sent demand letters to Unisphere Chemical Corp.,
Milliken Chemical Company, National Starch and Chemical Company, Ralph C.
Medley, Clyde Medley, and to other parties involved in this case.

In June 1986, pursuant to Section 107 of CERCLA, the United States filed a
complaint in a cost recovery action against the owner of the Site, Ralph C.
Medley, and the following members of his family: Clyde Medley, Grace Medley,
and Barry Medley (individually and doing business as Medley Concrete Works).
The complaint alsc named the following generators, who were believed to have
shipped waste to the Site, as defendants:

1. Milliken and Company
2. National starch and Chemical Corporation
3. Unishpere Chemical Corporation.

In a third-party complaint, the original defendants alleged that the
following companies alsc had sent hazardous substances to the Site and were
liable as generators under CERCLA Section 107, 42 U.S.C. § 9607:

1. ABCO Industries, Incorporated

2. BASF Corporation

3. Bthox Chemicals, Incorporated

4. Polymer Industries, a division of Morton-Thiockol
S. Tanner Chemical Company.

After conducting approximately six months of discovery, the United States
moved for partial summary judgement on the issue of the defendants’
liability. By way of an Order, dated November 5, 1986, the Court granted the
government'’'s motion for summary judgement, finding the defendants Ralph C.
Medley and Clyde Medley liable for all costs incurred by the United States in
responding to the release or threatened release of hazardous substances at
the Site, as well as for any future response costs which the United States
might incur.
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After several months of negotiations, the United States and the generator
defendants reached an agreement requiring the payment of $560,000, which was
approximately 83 percent of the past costs incurred by the United States in
the removal action. The agreement was memorialized in a Consent Decree,
dated June 30, 1987, filed with the United States District Court for the
District of South Carolina, Spartanburg Division (Civil Action No.
86-252-3). The Consent Decree did not include the Medley family
owner/operators.

Thereafter, the generators and the United States filed a Stipulation of
Dismissal with the District Court, which provided for the dismissal of the
United States’ suit against the Medleys, both individually and doing business
as Medley’s Concrete Works, for the response costs incurred by the United
States up to and including the date of entry of the Consent Decree. Since
the Stipulation of Dismissal was without prejudice and it provided for the
tolling of the statute of limitations, the United States preserved its
ability to pursue the Medleys at a later time.

In July 1987, EPA sent special notice letters pursuant to Section 122(e) of
CERCLA to initiate the moratorium period in connection with the conduct of
the RI/FS to the following parties:

1. Unishpere Chemical Corporation
2. Milliken and Company
3. Tanner Chemical Company
4. Charles S. Tanner Company
5. Polymer Industries
6. National Starch and Chemical Corporation
7. Ralph C. Medley
8. Grace Medley
9. Clyde Medley
10. Barry Medley
1l. Medley Concrete Works
12. Ethox Chemicals, Incorporated
13. BASF Corporation
l4. ABCoO.

A steering committee of PRPs was formed following the issuance of the special
notice letters. The steering committee made a good faith offer to conduct
the RI/FS by means of a letter to Region IV, EPA dated November 2, 1987. The
parties thereafter entered into an Administrative Order by Consent, dated
January 29, 1988, for conduct of the RI/FS.
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5.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

Information Repositories/Administrative Records for this Site were
established at the Cherokee County Public Library in Gaffney and in the EPA,
Region IV Regional Information Center in Atlanta, Georgia. A Community
Relations Plan identifying a proactive public outreach strategy was developed
at the direction of EPA Region IV staff and submitted to the information
repositories prior to initiating RI field work. The following describes the
community relations activities conducted by the Agency for this Site.

Two Fact Sheets were distributed to the public during the latter part of
1988. The first Fact Sheet, released in October 1988, provided pertinent
background and historical information, and a brief description of the
Superfund process. This Fact Sheet also informed the public that an
Information Repository for the Medley Farm site had been established.

The second Fact Sheet, distributed in December 1988, described the upcoming
RI field activities and provided a schedule of work. The "Kick-Off" public
meeting was held on January 9, 1989. 1In each Fact Sheet and the "Kick-Off"
meeting, the Agency highlighted the opportunities for public involvement and
encouraged the public to become and remain involved with the Superfund
process at the Medley Farm site.

Following the submittal of the draft RI report to the Agency by the PRPs on
March 30, 1990, a third Fact Sheet was prepared. This Fact Sheet,
distributed in May 1990, highlighted the findings/conclusions stated in the
draft RI report. A public meeting was held on May 24, 1990 to share with the
public the information presented in the draft RI and inform the public of the
upcoming activities and provide a schedule for these activities.

Due to the data deficiencies identified in the draft RI report, a fourth Fact
Sheet was mailed out to inform the public that a second phase, Phase II, of
the RI was necessary. This Fact Sheet briefly explained why there was a need
for Phase II, the field activities associated with this Phase, and a revised
schedule. Pollowing the completion of Phase II and the submittal of the
revised RI report on November 30, 1990, another Fact Sheet was prepared and
distributed to the public in January 1991. This Fact Sheet highlighted the
findings/conclusions stated in the revised RI report. Shortly after
distributing this Pact Sheet, the Proposed Plan Fact Sheet was sent out to
the public on Pebruary 8, 1991. The information included in the Proposed
Plan was based on the draft FS document submitted to the Agency by the PRPs
on December 31, 1990.

The public was informed through the Proposed Plan Fact Sheet and a public
notice released by the Agency of the February 12, 1991 Proposed Plan public
meeting. The primary goals of this meeting were to review the remedial
alternatives developed by the PRPs, identify the Agency’s preferred
alternative, provide the Agency’s rationale for the selection of this
alternative, encourage the public to voice their opinion with respect to the
Agency’s selection or any other issue, and inform the public that the public
comment period on the Proposed Plan would run from February 13, 1991 to March
12, 1991. The public was also informed that all comments received during the
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public comment period would be addressed in the Responsiveness Summary which
is an Appendix of the ROD. .

The public comment period was extended an additional 30 days in response to a
request for an extension dated February S5, 1991. This extension is in
accordance with the National Contingency Plan, C.FP.R. § 300.430(f)(3)(i)(C).
As a result of this extension, the public comment period ended on April 13,
1991. The public was informed of this extension through a public notice in a
local newspaper and by means of a short Fact Sheet.

6.0 SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

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

7.0 SUMMARY OF SITE CHARACTERISTICS

The RI found that the Medley Farm site is contaminated as follows; by VOCs,
SVOCs, and PCBs in surface and subsurface soils beneath the former disposal
areas; and VOCs in the groundwater beneath and downgradient of the former
disposal areas. No contaminants were detected above Contract Laboratory
Program (CLP) Contract Required Quantification Limits (CRQLs) in surface
water or sediment samples. Concentrations of inorganics detected in all
environmental media were consistent with naturally occurring levels found in
the vicinity of the Site as demonstrated by the analyses of background
samples. Background samples were collected for surface and subsurface soils,
groundwater, and surface water and sediment.

PCBs were detected at low levels in surface soils and composite samples of
residual wastes and soils collected from test pits. The highest detected
concentrations of PCBs at the Site were in subsurface soil samples collected
from test pits 2 and 11. A concentration of 5.379 milligrams per kilogram
(mg/kg) was encounter in TP-2 and 2.442 mg/kg in sample designated TP-11.
The highest surface soil concentration of PCB, 1.9 mg/kg, was found at
sampling location HA-8. These concentrations are below the Toxic Substances
Control Act (TSCA) PCB Cleanup Policy level of 10 mg/kg or parts per million
(ppm). No PCBs were detected in groundwater.

Residual source materials remaining at the Site are restricted to very small,
limited areas and found only where former lagoons were once located. When
found, such materials consist of thin, isolated pockets of sludges and
debris.
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Contaminants present in the s8oils represent limited areas of direct, mostly
shallow disposal. Soil borings and test pits were installed to investigate
suspected lagoon and drum disposal areas. The primary contaminants observed
in soils at the Site are VOCa. The most significant occurrence of VOCs
correlate well with former lagoon locations and areas where heavy
concentrations of drums were stored (refer to Figure 5).

The total volume of contaminated soils present at the Site is approximately
53,000 cubic yards. This volume is based on the area of the Site, as defined
in Figure 6, and the depth down to groundwater which is approximately 60
feet. The total volume of groundwater impacted by the former disposal
activities at this Site is estimated to be 24.1 million gallons.

7.1 RESIDUAL SOURCE MATERIALS

Numerous test pits (refer to Figure 7) were excavated during the RI field
work to allow for source characterization and visual observations of the
underlying soil. Evidence of former lagoons were observed in test pits TP-3,
TP-4, TP-S5, TP-7, TP-12, and TP-14. The evidence consisted of thin, isolated
pockets of sludge overlying matted vegetation, and other residual waste
materials. This material was typically encountered at depths of one-half to
two feet below ground surface. No other residual waste materials were
encountered in the trenches excavated for source characterization except for
occasional pieces of gcattered debris such as plastic sheeting and rusted
drum fragments.

Shallow so0il samples were also collected from the test pits. These samples
provided additional analytical data to help characterize the Site. Figure 7
provides the locations of the test pits, the VOCs detected in a particular
test pit, and the concentration of each VOC detected. Figure 8 provides the
same degree of information as does Figure 7, but for SVOCs, pesticides, and
inorganics.

7.2 SOILS

Tables 2, 3, and 4 identify the organic contaminants detected in the soil at
the Medley Farm site for samples collected from test pits, soil borings, and
the surface. These tables also provide the concentration encountered at each
sampling point. Table 2 lists the contaminants encountered in the test pits
and Table 3 lists the contaminants detected in samples collected from the
8oil borings. Table 3 also provides the depths the samples were collected.
The analytical results for contaminants found in surface soil samples are
furnished in Table 4.

Table S lists the frequency of detection and the range of concentrations
detected for contaminants found in the soil at the Medley Farm site. Those
compounds listed in Table 5 which are marked with an asterisk were identified
as chemicals of potential concern. A chemical of potential concern is
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TABLE 2

MEDLEY FARM SITE RI
ANALYTICAL DATA SUMMARY
ORGANIC COMPOUNDS DETECTED
IN
SOILS (ug/kg)

SAMPLE 1D TP1- TP2-1 TP3-1 TP4-1 TP5-1 TP7-4 TP8-1 TP9-1 TP12-9 TP13-1 TP14-1 TP15-1
COMPOUND

1,1-Dichloroethene 140 E 14

1.1-Dichloroethane 47

1.1,1-Trichloroethane 560 E

1.1,2-Trichloroethane n

1.1,2 2-Tetrachioroethane 3400 E

1,2-Dichiorosthane 90

1,2-Dichloroethens (lotal) 12000 E 7% E 250
2-Butanone 81 1000
|4-Methyt-2-pertanone 16 390

Acsione 12 2300 € 870 580 DE

Benzene 600 E 160

Carbon Disulfde 450 E

Chiorobenzene 2500 E 360 E

Eihybenzene 1200 E 110 70
Methylens Chioride 800 E 24 a
Styrene 110

Tetrachioroethene (PCE) 61000 E 5400 E 3 J 10
Toluene 12000 E 1300 E 15
Trichloroethene 12000 E 6600 E 8 200 D N 16
Viny) Acelate 13

Vinyl Chloride 500 E 69
Xylene (Total} a7 3900 E| 620 E 170 250
Data Flags:

D- Sample diuted for this analyte.

E- Eslimated result. Analyle concentration exceedad the instrument calibration range.

Notes:
No volatile organic compounds were detecled in soll samples coflected kom test pits TP6, TP10, TP11, and TP16.
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TABLE 2 (continued)

MEDLEY FARM SITE RI
ANALYTICAL DATA SUMMARY
ORGANIC COMPOUNDS DETECTED
IN
SOILS (ug/kg)

SAMPLE ID TP2-1 TP3-1 TP4-1 TPS-1 TP7-1
COMPOUND
2-Methylinaphthalene 550
1,2,4-Trichlorobenzene 710000 O 240000 D
Acenaphthalene 75000
Phenol 94000 D
Bis(2-Ethythexyl)phthalate 161000 630
Data Flags:

D - Sample diluted for this analyle.

Notes: :
No semi-volatile organic compounds were detected in soil samples collected from test pits TP1 and TP9.
Soil samples collected from test pits TP6 and TP8 were not analyzed for semi-volatile organic compounds.
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TABLE 3
MEDLEY FARM SITE RI
ANALYTICAL DATA SUMMARY
ORGANIC COMPOUNDS DETECTED

METHYLENE CHLORIDE

Sample Soil Boring Number
Depth 1K) SB4
5-7 g

10 - 12 50 10

15-17 nd 32

25.2T nd 17

TRICHLOROETHENE

Sample Soil Boring Number
Depth SB4 sB7
5-7 * 24

10-12 19 :

15-17 32 nd

25-27 17 nd

SOILS (ug/kg)
1,1,2,2-TETRACHLOROETHANE
Sample Soil Boring Number
- Depth $B82 SBS SB6

5.7 ¢ nd 6

10-12 710 D nd ¢

15-17 97 D 9 nd
25 - 2T 74 D nd nd

CHLOROFORM

Sample Soll Boring Number

Depth §B2 586

5-7 ¢ 13
10-12° 600 D ¢
57 nd nd
25 - 27 nd nd

1,2-DICHLOROETHANE

Sample Soll Boring Number

Depth SB4 sB87 SB9 sB10

5-7 ¢ 97 ¢ 23
10- 12 3700 D * 47 .
1517 4500 D nd 2 nd
25 - 2T 680 D nd 99 nd

Data Flags:

D- Sampile diluted for this analyte.
E - Estimated resuit. Analyte concentration exceeded the instrument calibration range.

Notes:
nd - Not detected
* - Not analyzed.

2-Butanone was detected in boring SB2 at 15 - 17" at 90 ug/kg in the diluted sample.

1,2-Dichloroethene (lotal) was detected in boring SB3 at 10 - 12° at 17 ug/kg.

PCE was detected in boring SB7 at 5 - 7 at 12 ug/kg.
Resulls are reported only for borings in which analytes were detected. Complete lables of analytical results are provided in Appendix L.
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TABLE 3 (continued)

MEDLEY FARM SITE AI
ANALYTICAL DATA SUMMARY
ORGANIC COMPOUNDS DETECTED
IN
SOIL (ug/kg)
ACETONE

Sample Soil Boring Number

Depth SB82 SB3 SB4 SBS

5 - r * * * M

10-12 18000 DE 140 200 21

157 7300 DE 55 1900 D 570D

25-21 750 D 16 100 nd

ACETONE (continued)

Sample Soil Boring Number

Depth SBé sB7 SB8 SB9 SB10

5.7 58 4700 D 86 ¢ N
10-12 ¢ ¢ * 94 4
1517 nd 120 58 110 40
25 .21 nd 18 250 D nd 65

Deta Flags:
D- Sample diluted for this analyte.
E - Estimated resull. Analyte concentration axceeded the instrument callbration range.
Notes:
nd - Not detected
* - Not analyzed

2-Butanone was detected In boring SB2 al 15 - 17" at 90 ug/kg In the diluted sample.

1,2-Dichloroethene (tolal) was detected in boring SB3 at 10 - 12" at 17 ug/kg.

PCE was detected in boring SB7 at 5 - 7* at 12 ug/kg.

Results are reported only lor borings In which analytes were detected. Complete tabies of analytical results are provided In Appendix L.
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TABLE 3 (continued)

MEDLEY FARMSITE RI
ANALYTICAL DATA SUMMARY
ORGANIC COMPOUNDS DETECTED
IN
SOIL (ug/kg)
1,2-DICHLOROBENZENE NAPHTHALENE PHENOL
Sample [Soil Boring Number Sample |Soil Boring Number Sample | Soil Boring Number]
Depth 583 Depth SB83 Depth S82
5-7 * s-7T * 5-7 g
10 - 12° nd 10 - 12 nd 10 - 12 77000
15 - 7 460 15 - 17 410 15 - 7 nd
25 -27 nd 25 -27 nd 25 -27 690
1,4-DICHLOROBENZENE DIETHYLPHTHALATE BENZOIC ACID
Sample |Soil Boring Number Sample |Soil Boring Number Sample | Soil Boring Numbe
Depth SB3 Depth SB3 Depth SB2
5-7 ¢ 5-7 ¢ 5-7 ¢
10 - 12 nd 10 - 12 nd 10 - 12 nd
15 - 17 2300 15 - 17 nd 15 - 17 nd
25 -27 nd 25 -27 3200 25 -271 2600
1,2,4-TRICHLOROBENZENE

Sample Soil Boring Number

Depth $82 SB3

5 - 7! . [ ]

10 - 12 nd 700

15 - 17¢ nd 12000

25-27° 5200 nd

Notes:

nd - Not detected
* - Not analyzed

Results are reported only for borings in which analytes were detected.
Complete tables of analytical resulls are provided in Appendix L.



TABLE 4
MEDLEY FARM SITE RI

Notes:

D - Sample diluted for this analyte. o
J - Estimated result. Analyte detected at less than the sarr]ple qQuantitation hmn.
E - Estimated result. Analyte concentration exceeded the instrument calibration range.

@ - Estimated result less than 5 times the detection limit.
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ANALYTICAL DATA SUMMARY
ORGANIC COMPOUNDS DETECTED
IN
SOILS (ug/kg) - See Note
SAMPLE 1.D. HA-1 __HA-2 HA-3 HA-4 I HA-5 HA-6 HA-7 HA-11 HA-6-A
PARAMETER B =
1,1,2,2-Tetrachloroethane 91 85
1,1,2-Trichloroethane 160 110
1,2-Dichloroethene (total) 170 1 6 120 200
1,2-Dichloropropane 21
Ethylbenzene 7 33
Methylene chloride 6 23
Styrene 11
Tetrachloroethene 37 69 53
Trichloroethene 14 50 7 70
Vinyl chloride ; 25 25 28 210
SAMPLE LOCATION HA1 HA3 HAS HA11
g:MPLE I.D. HA1-2 HA3-2= HA8-2 HA11-2
PARAMETER
Toxaphene 330
PCB-1254 200 1800 430
[SAMPLE 1.D. HA-6 HA-6 HA-11
DILUTION
PARAMETER
1,2.4-Trichlorobenzene 990 @ 1100 DJ 1200 @
bis(2-Ethylhexyl)phthalate 29000 E 33000 D
Butylbenzylphthalate 900 @ 1100 DJ
Di-n-butylphthalate 930 @ 1100 DJ
Di-n-octylphthalate 5400 4900
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TABLE 5

CHEMICALS DETECTED IN SURFACE SOIL
MEDLEY FARM SITE

Frequency Contract Required Range of
Chemical of Detection Quantitation Limit Detected Concentrations
(ug/kq) (ug/kq)(©)
Volatile Organic Compounds(@)
*1,1,2-Trichloroethane 2/13 5 110-160
*1,1,2,2-Tetrachloroethane 2/13 5 85-91
*1,2-Dichloroethene (total) 6/13 5 4-200
*1,2-Dichloropropane 1/13 5 21
Chlorobenzene 1/13 5 3
Chloroform 1/13 5 3
*Ethylbenzene 2/13 5 7-33
*Methylene Chloride 1113 5 2-23
*Styrene 2/13 5 3-11
*Tetrachloroethene 413 5 5-69
Toluene 1/13 5 1
*Trichloroethene 4/13 5 7-70
*Vinyl Chloride 4/13 10 25-210
Semi-Volatile Organic Compounds(bP)
1,2-Dichlorobenzene 2/15 330 190-200
*1,2,4-Trichlorobenzene 4/15 330 810-1200
2-Methylnaphthalene 2/15 330 140-160
*Butylbenzylphthalate 5/15 330 140-1100
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TABLE 5 (Cont'd)

CHEMICALS DETECTED IN SURFACE SOIL
MEDLEY FARM SITE

*Di-n-butylphthalate 4/15 330 78-1100
*Di-n-octylphthalate 4/15 330 3600-5400
Diethylphthalate 1/15 330 110
*bis(2-Ethylhexyl)phthalate 6/15 330 82-33,000
Pesticides/PCB

*Toxaphene 2/13 160 330-520()
*PCB-1254 3/13 160 200-1900

* Chemical of potential concern

(@volatile organic compounds and pesticides/PCB are based on data from the following samples: HA-1 thru HA-12, and HA-
6-A.

(b)semi-volatile organic compounds are based on data from the following samples: HA-1 thru HA-12, HA-6-A, HA-16, and HA-
16-A.

(©)The range of detected concentrations include estimated results (chemical concentrations less than the contract-required
quanitation limit).

(d)Duplicate samples taken at same location.
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defined as any chemical detected at or above the CRQL at least once in a
given environmental medium. As stated above, concentrations of inorganics
detected in on-gsite soil samples were consistent with naturally occurring
levels.

7.2.1 Surface Soils

VOCs and SVOCs were detected in surface soil samples. Figure 9 shows the
locations where the surface soil samples were collected. This figure also
lists the contaminants identified at each sampling location as well as the
concentration of each identified contaminant.

PCBs were detected in several surface soil samples. These samples, with one
exception, are considered to be essentially within the limits of the former
disposal or drum storage areas at the Site. HA-1l1l, the exception, was
collected from an area which receives sediment runoff from the Site via
erosion. Figure 10 shows the location and lists the associated concentration
of PCBs found at the Site.

One pesticide was detected in one of the 15 surface soil samples. A trace
level of Toxaphene at 330 ug/kg was found at sampling point HA-1l.

7.2.2 Subsurface Soils

No vertical pattern of chemical distribution in subsurface soils is

apparent. Elevated contaminant concentrations were generally found in
samples collected from depths of less than 17 feet. Elevated levels of

VoCs, however, were noted at depths as great as 27 feet in soil borings (SB)
SB-2, SB-4, and SB-9. Low concentrations of SVOCs, ranging from no detection
to 77,000 ug/kg, were observed in SB-2, SB-3, and SB-9.

Figure 11 specifies the soil boring locations, the VOC contaminants detected
at each soil boring location, the concentrations of the contaminants
encountered, and the depths the samples were collected. Figure 12 provides
the same degree of information as Figure 11 does, but for SVOCs rather than
VOCs. Figure 12 also furnishes background concentrations for several metals
for samples collected from boring SB-1l.

Due to the lack of steep topography in the immediate disposal areas, the
vegetative cover, and the nature of chemical residuals at the Site, overland
migration of residual chemicals away from the former disposal area was not
significant. The immediate emergency removal action taken by EPA (June-July
1983) successfully removed the major portion of the source material and
highly contaminated soils.
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In summary, there appears to be no uniform vertical or horizontal
distribution of the residual chemicals present in the soils at the Site.
Instead, chemical residuals are concentrated in localized areas related to
former direct disposal activities (lagoons and/or drum disposal areas), refer
to FPigure 5.

7.3 GROUNDWATER

Elevated concentrations of VOCs were noted in shallow monitoring wells (SW)
SW-3, SW-4, BW-2, SW-108, and bedrock monitoring well (BW) BW-108. Trace
levels of VOCs were detected in SW-101, BW-106, and BW-109. No SVOCs,
pesticides, or PCBs were detected in groundwater. Samples collected from
monitoring wells installed during Phase IA were analyzed for inorganics.
Based on the analytical results, it was determined that any inorganics
present in the groundwater were not Site-related.

Table 6 provides a comprehensive list of VOCs detected in the groundwater and
their concentrations at the Medley Farm site. Table 7 lists the inorganics
and their concentrations for groundwater samples collected from the saprolite
wells and Table 8 lists the inorganics and their concentrations for
groundwater samples collected from the bedrock wells. Table 9 lists the
detection frequencies and the range of concentrations of VOCs found in the
saprolite aquifer. Table 10 provides the same degree of information as Table
9 but for VOCs detected in the bedrock aquifer. Those compounds listed in
Tables 9 and 10 with an asterisk placed in front of them were identified as
chemicals of potential concern.

FPigure 13 depicts the contaminants found in each monitoring well completed in
the saprolite aquifer and Figure 14 lists the contaminants detected in each
bedrock monitoring well. These figures also provide the dates these samples
were collected.

Based on data collected during the RI, the horizontal extent of groundwater
contamination appears to be limited to portions of the aquifer directly
beneath and downgradient of the former disposal areas. VOCs in groundwater
are estimated to have traveled 500 to 600 feet in an east-southeasterly
direction from the disposal area, in the direction of groundwater flow.
Concentrations observed at this distance are detectable, but below
established regulatory limits. The highest VOC concentrations detected in
the saprolite were found in groundwater immediately beneath the former
disposal area with concentrations decreasing with distance from the disposal
area. Vertically, VOCs have also migrated into the bedrock zone of the
underlying aquifer. Within the confines of the former disposal area,
groundwater contamination extends from a depth of approximately 60 feet to a
depth of approximately 120 feet from land surface. Two deep bedrock wells
(BW-111] and BW-112) installed at the Site encountered competent bedrock
beginning at depths of approximately 160-170 feet beneath the Site;
consequently, these two deep wells are dry and therefore could not be
sampled.



MEDLEY FARM SITE R! - ANALYTICAL DATA SUMMARY

TABLE 6

VOLATILE ORGANIC COMPOUNDS DETECTED ABOVE QUANTITATION LIMITS
IN GROUND WATER (ug/), PHASE A, PHASE 1B, AND PHASE Il (See Notes)

|SAMPLE LOCATION

BW1

SWi1

BW2

SW3

SAMPLE LD.

‘BW1-3

BW1-4

SW1i-4

BW2-1

BW2-2

8BwW2-3

SW3-1

|SAMPLE DATE

09-28-90

11-27-90

11-27-90

08-09-89

PHASE

PHASE Il

PHASE NI
{Resample)

PHASE Il
{Resample)

PHASE 1A

01-10-80

PHASE 1B

09-28-90

PHASE It

PHASE |A

08-08-89

FI

Acetone

19

58J

18

_zg..

Benzene

Carbon tetrachloride
Chloroform 10
Chloromethane

Methylene chloride
Telrachloroethene
Toluene

Trichloroethene
1,1,2,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1.2-Trichloroethane

1,1-Dichioroethene 440 D 340 D 130 8
1.2-Dichloroethene (total) 9
1,1-Dichloroethane
1,2-Dichloroethane
2-Butanone

2-Hexanone

Notes:

1) No volatile organic compounds were detected above quantitation limits in samples BW4-1, SW1-1, BW1-1,
BW3-1, BW4-2, BW110-3, SW106-1, SW102-3, SW104-3, and SW109-3. Compounds identified as common
laboratory contaminants in EPA guidance were considered to be present in a sample only if the reported
concentration was greater than 10 times the concentration reported in any laboratory blank (see Seclion
5.10.2 for discussion of data validation) in accordance with EPA guidance.

D- Sample diluted for this analyte.

E- Estimated result. Analyte concentralion exceeded the Instrument calibration range.

B- Analyte detected in the associated blank. Result not corrected.

J - Estimated result. Analyte detected at less than the sample quantitation limil. Constituents detected at less
than quantitation limits are reported only for analytical results of BWt-4, SW1-4, BW4-4, and SW108-4
for comparison to initial Phase Il resulls at these locations.

4 BJ s 110D

350 18 8 190
720 0 530 D 140 140

310D 270D 110

290 D 260D 120

* Raw data results for BW1-3, SW1-2, BW4-3 and SW106-3 were Inconsistent with concentrations
previously reported. These wells were subsequently resampled (Nov. 26 and 27, 1990) and
samples were submitted to Ecotek Laboralory for analysis. The Ecotek resulls are indicated
by the ‘Resample’ designation.
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TABLE 6

(continued)
MEDLEY FARM SITE RI - ANALYTICAL DATA SUMMARY

VOLATILE ORGANIC COMPOUNDS DETECTED ABOVE QUANTITATION LIMITS
IN GROUND WATER (ug/), PHASE |A, PHASE (B, AND PHASE Ii (See Notes)

SAMPLE LOCATION

SW3

BW4

SW4

SAMPLE 1.D.

SW3-2

SW3-3

‘BWa4-3

BW4-4

SW4a-1

SW4-2

SW4-3

SAMPLE DATE

01-09-90

09-25-90

09-26-90

11-26-90

A
08-08-89

PHASE

PHASE 1B

PHASE I

PHASE Nl

PHASE 1l

PHASE IA]

01-09-90
~ PHASE 1B

PHASE Il

09-25-90

(Resample)

PABAMEIER

Acetone

Benzene

Carbon tetrachloride
Chioroform
Chioromethane

Methylene chioride
Tetrachloroethene
Toluene

Trichloroethene
1,1,2,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1-Dichloroethene
2-Dichloroethene (total)
-Dichloroethane
2-Dichloroethane

1
1
1.1

1
2-Butanone
2-H

exanone

Notes:

130
74
15
4BJ
200 190
9.5
130 190 49
19
5.6 3400 D
18 : 8 13

1800 D

2500 D

2200 D

120 38
13

1) No volatile organic compounds were detected above quantitation limits in samples BW4-1, SW1-1, BW1-1,

D-
E-
B-
J-

BW3-1, BW4-2, BW110-3, SW108-1, SW102-3, SW104-3, and SW109-3. Compounds identified as common
laboratory contaminants in EPA guidance were considered to be present in a sample only if the reported
concentration was greater than 10 times the concentration reporied in any laboratory blank (see Section
5.10.2 for discussion of data validation) in accordance with EPA guidance.

Sample diluted for this analyte.

Estimated resull. Analyte conceniration exceeded the instrument calibration range.

Analyte detecled in the associated blank. Result not corrected.

Estimated result. Analyte detected at less than the sample quantitation limit. Constituents detected at less
than quantitation limits are reporied only for analytical results of BW1-4, SW1-4, BW4-4, and SW106-4

for comparison to Initial Phase (I resulls at these locations.

RAaw data results for BW1-3, SW1-2, BW4-3 and SW1068-3 were inconsistent with concentrations
previously reported. These wells were subsequently resampled (Nov. 26 and 27, 1990) and
samples were submitted to Ecotek Laboratory for analysis. The Ecolek resulls are indicated

by the 'Resample’ designation.
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[SAMPLE DATE

TABLE 6

(continued)
MEDLEY FARM SITE RI - ANALYTICAL DATA SUMMARY

VOLATILE ORGANIC COMPOUNDS DETECTED ABOVE QUANTITATION LIMITS
IN GROUND WATER (ug/l), PHASE IA, PHASE 1B, AND PHASE I (See Notes)

SW101

SAMPLE LOCATION

SAMPLE 1.D.

SW101-3

BW105-1X

BW105-12

BW105

BW106

SW106

“BW105-3

BW106-1

*SW108-3

SW106-4

09-26-90

PHASE

09-19-90

09-18-90

10-15-90

08-28-90

09-27-90

11-26-90

PHASE NI

PHASE 1l

PHASE I

PHASE I

PHASE 1

PHASE

PHASE ||

(Resample)

PABAMEIER

Acetone

Benzene

Carbon tetrachloride
Chloroform
Chloromethane

Methylene chloride
Tetrachloroethene
Toluene

Trichloroethene
1,1,2,2-Tetrachloroethane
1.1.1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (total)
1,1-Dichloroethane
1,2-Dichloroethane
2-Butanone

2-Hexanone

Notes:

160 58J
95 1

110

48J

91

27 39

13 170
14

1) No volatile organic compounds were detected above quantitation limits in samples BW4-1, SW1-1, BWi-1,

D-
E-
B-
J-

BW3-1, BW4-2, BW110-3, SW106-1, SW102-3, SW104-3, and SW109-3. Compounds identilied as common
laboratory contaminants in EPA guidance were considered to be present in a sample only if the reported
concentration was greater than 10 times the concentration reported in any laboratory blank (see Section
5.10.2 tor discussion of data validation) In accordance with EPA guidance.

Sample diluted for this analyte.

Estimated result. Analyte concentration exceeded the Instrument calibration range.

Analyte detected in the associaled blank. Result not correcled.

Estimated resull. Analyte detecled at less than the sample quantilalion limil. Consliluents detected at less
than quantitation limits are reported only for analytical resulls of BW1-4, SW1-4, BW4-4, and SW106-4

for comparison lo initial Phase Il results at these locations.

Raw data results for BW1-3, SW1-2, BW4.3 and SW108-3 were inconsistent with concentralions
previously reported. These wells were subsequently resampled (Nov. 26 and 27, 1990) and
samples were submitted to Ecotek Laboratory for analysis. The Ecotek results are indicated

by the '‘Resample’ designation.
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TABLE 6 (continued)
MEDLEY FARM SITE RI - ANALYTICAL DATA SUMMARY
VOLATILE ORGANIC COMPOUNDS DETECTED ABOVE QUANTITATION LIMITS
IN GROUND WATER (ug/l), PHASE IA, PHASE 1B, AND PHASE Il (See Notes)

[SAMPLE LOCATION

BW108

SW108

BW109

SAMPLE L.D.

BW108-3

SW108-3

BW109-3

SAMPLE DATE

10-02-90

09-25-90

10-15-90

S—————————

Acetone

Benzene

Carbon tetrachloride
Chloroform
Chioromethane

Methylene chioride
Tetrachloroethene
Toluene

Trichloroethene
1,1,2,2-Tetrachloroethane

230
380

26
30
45

Notes:

D-
E-
B-
J-

1,1,1-Trichloroethane 15 13 6
1,1,2-Trichioroethane
1,1-Dichloroethene 80 1t
1,2-Dichloroethene (total) 17
1,1-Dichloroethane

1,2-Dichloroethane 12
2-Butanone

2-Hexanone

1) No volatile organic compounds were detected above quantitation limits in samples BW4-1, SW1-1,

BW3-1, BW4-2, BW110-3, SW106-1, SW102-3, SW104-3, and SW109-3. Compounds identified as commo
laboratory contaminants in EPA guidance were considered to be present in a sample only if the reported

concentration was greater than 10 times the concentration reported in any laboratory blank (see Section
5.10.2 for discussion of data validation) in accordance with EPA guidance.

Sample diluted for this analyte.

Estimated result. Analyte concentration exceeded the instrument calibration range.

Analyte detected in the associated blank. Result not corrected.

Estimated result. Analyte detected at less than the sample quanlitation limit. Constiluents detected at
than quantitation limits are reporied only for analytical results of BW1-4, SW1-4, BW4-4, and SW106-4

for comparison 1o initial Phase |l results at these localions.

Raw data resulls for BW1-3, SW1-2, BW4-3 and SW108-3 were Inconsistent with concentrations
previously reported. These wells were subsequently resampled (Nov. 26 and 27, 1990) and
samples were submitted to Ecotek Laboratory for analysis. The Ecotek results are indicated

by the ‘Resample’ designation.



TABLE 7

MEDLEY FARM SITE RI
ANALYTICAL DATA SUMMARY
METALS DETECTED
IN
GROUND WATER (ug/) - See Notes
SAPROUITE WELLS

EPA Drinking Water Regulations
SAMPLE LOCATION SW1 SW3 SW4 Promuigated Proposed
SAMPLE 1.D. SW1-01 SWi1-02 SW3-01 SW4-01 MCLs (ug/l) MCLs (ug/)
Aluminum, total 189000 12900 11800 41400 * *
Aluminum, dissolved
Antimony, total 492 BOL (c) BOL (¢) BOL (¢) ¢ 10/5 (@)
Antimony, dissolved
Arsenic, total 65.6 BOL (b) BOL (c¢) BOL (c) 50 (d) .
Arsenic, dissolved
Barium, total 1690 BOL (b) BOL (b) 592 1000 (d) 2000 (h)
Barium, dissolved
Beryliium, total 14.2 BoL (c) BOL (b) (] * 1(9)
Beryllium, dissolved
Cadmium, total 7 BOX (¢) BIL (c) BOL (c) 5 (i) *
Cadmium, dissolved
Calcium, total 34100 BOL (b) 8490 18500 * *
Calcium, dissolved
Chromium, total 978 BDL (b) 12.7 20.8 100 (i) *
Chromium, dissolved
Cobalt. wtal 183 8oL (b) BOL (b) BOL (b) ¢ M
Cobalt, dissolved
Copper, total 307 BOL (b) 45.2 BOL (c) 1000 (a) 1300 (f)
Copper, dissolved
Iron, total 266000 17900 14600 243 300 (e) .
iron, dissolved
Lead, total 458 48 53 24.3 $0 (d) (15) (i)
Lead, dissolved
Magnesium, total 143000 9390 (a) 6150 24300 * °
Magnesium, dissolved
Manganese, total 10700 727 794 3210 50 (o) *
Manganese, dissoived
Mercury, total BOL (¢) BOL (¢) BOL (c) BOL (¢) 2 (d) *
Mercury, dissolved
Nicke!, total 116 BOL (c) BOL (¢) BOL (b) * 100 (g)
Nicke!, dissolved
Potassium, total 105000 7690 6180 9100 * *
Potassium, dissolved
Selenium, total BOL (c) BOL (¢) 8oL (¢) BOL (c) 50 (i) *
Selenium, dissolved
Silver, total 8oL (¢) 8oL (c) 20.2 BOL (c) 100(a) ‘
Silver, dissolved
Sodium, total BOL (b) 9730 9930 12600 * *
Sodium, dissolved
Thallium, total B0L (b) BOL (c) BOL (c) BOL (c) * 2/1 (g)
Thallium, dissoived
Vanadium, total 308 BOL (b) BOL (b) 72.3 ¢ ‘
Vanadium, dissolved .
Zinc, total 1290 925 19 (a) 884 (a) 5000 (e) *
2ine, dissolved

Notes:

(a) Estimated resuit.

(b) Below contract required detection limit.
(c) Below instrument detection fimit.

(d) Primary Maximum Contaminant Level (MCL)
(e) Secondary MCL for public water systems
() Federal Register, August 18, 1988

(0) Federal Register, July 25, 1989

(h) Federal Register, January 30, 1991

(i) Federal Register, January 30, 1991 (effective date July 30, 1992)
(i) Supertund cleanup level
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TABLE 8

MEDLEY FARM SITE Rl
ANALYTICAL DATA SUMMARY
METALS DETECTED
IN
GROUND WATER (ug/) - See Notas
BEDROCK WELLS

_ EPA Drinking Water Regulations
[SAMPLE LOCATION “BW1 BW2 BW4 Promuligated Proposad
SAMPLE 1.D. BWI1-1 BWi1-3 BW2-1 BW4-1 MCLs (ug/l) MCLs (ugh) -
———————
Aluminum, total 1730 395 500 5570 * *
Aluminum, dissolved BOL (b) .
Antimony, total BOL (c) 80L (¢) BOL (c) 8oL (c) 10/5 (g)
Antimony, dissolved BOL (¢) .
Arsenic, total BOL (b) BOL (c) BOL (c) BOL (c) 50 (9)
Arsenic, dissolved 12.2
Barium, total 80L (b) BOL (b) BOL {b) BOL (b) 1000 {d) 2000 (h)
Barium, dissolved 80L (b)
Beryliium, total BOL (c) BOL (c) 8oL (c) 80L (c) ¢ 1 (g)
Beryllium, dissolved BOL (c) .
Cadmium, total BOL (c) BOL (c) 10 BOL (¢c) 5 (i) :
Cadmium, dissolved BOL (c)
Calcium, total 9690 6060 7300 32200 ¢ ¢
Calcium, dissolved 6770 .
Chromium, total BOL (b) 8OL (c) BOL (c) 8OL (b) 100 (i) :
Chromium, dissolved BOL (b)
Cobalt. total BOL (b) BOL (¢) BOL (¢) BOL (b) ‘ '
Cobait, dissolved BOL (c)
Copper, total 8oL (b) 80L (¢) eoL (c) 8OL (¢c) 1000 (e) 1300 (f)
Copper, dissolved BOL (b)
iron, total 1900 613 870 3410 300 (e) ®
Iron, dissoived BOL (b) ’ )
Lead, total 5.8 4 BOL (b) BOL (¢) 50 (d) {15) (j)
Lead, dissolved BOL (b)
Magnesium, total BOL (b) BOL (b) BOL (b) 13400 d .
Magnesium, dissolved BOL (b)
Manganese, total §9.7 BOL (b) 33 183 §0 (e) *
Manganese, dissolved BOL (b)
Mercury, total BOL (c) BOL (c) 8oL (¢) BOL (c) 2 (d) :
Mercury, dissolved BOL (c)
Nickel, total BOL (¢) BOL (¢) BOL (b) BOL (¢) * 100 (g)
Nickel, dissoived BOL (c)
Potassium, total BOL (b) 80L (b) BOL (b) BOL {c) * *
Potassium, dissolved BOL (b)
Selenium, total BOL (¢) BOL (¢) BOL (¢) BOL (¢) §0 (i) °
Selenium, dissolved BOL (¢)
Silver, total BOL (b) BOL (c) 8OL (c) BOL (c) 100 (@) )
Siiver, dissolved BOL (b)
Sodium, total 10700 9000 8400 12900 * *
Sodium, dissolved 9100
Thallium, total BOL (c) BOL (¢) BOL (c) BOL (c) . 271 (@)
Thallium, dissoived BOL (¢)
Vanadium, total BOL (b) 80L (b) BOL (c) BOL (b) . .
Vanadium, dissoived BOL (b)
Zinc, total BOL (b) B8OL (b) 110 38.7 (a) 5000 (e) *
Zinc. dissolved BOL (b)

Notes:

(a) Estimated resuit.

(b) Below contract required detection limit.
{c) Below instrument detection limit.

(d) Primary Maximum Contaminant Level {(MCL)
(#) Secondary MCL for public water systems
(N Federal Register, August 18, 1988

(g) Federal Register, July 25, 1980

(h) Federal Register, January 30, 1991

() Federal Register, January 30, 1991 (effective date July 30, 1992)
(i) Superfund cleanup level
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TABLE 9

CHEMICALS DETECTED IN GROUND WATER - SAPROLITE WELLS
MEDLEY FARM SITE

Frequency Contract Required Range of

Chemical of Detection Quantitation Limit Detected Concentrations
{ug/1) {ug/1)()

Volatile Organic Compounds

*1,1-Dichlorosthene 6/14 5 1.1-2200
*1,1-Dichiorosthane 2/14 5 38-120
*1,1,1-Trichloroethane 9/14 5 1.5-3400
*1,1,2-Trichloroethane 214 5 8-13
*1,2-Dichloroethene (total) 3/14 5 54-31
Acetone 1/14 10 7
Benzene 114 5 0.7
Bromomethane 3/14 10 1.93
Carbon Disulfide 1114 5 3
Chiorobenzene 1/14 S 0.9
Chloroform 2/14 5 34
*Chioromethane 3/14 10 5.5-26
*Methylene Chioride 3/14 5 2.1-38
*Tetrachloroethene 5/14 5 2-200
Toluene 214 5 1-1.5
*Trichloroethene 5/14 5 6-190
Semi-Volatile Organic Compounds

1.2,4-Trichlorobenzene 12 10 3

* Chemical of potential concem

(@)Detected concentrations include estimated resutts (chemical concentrations less than the contract-required quantitation limit).
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TABLE 10

CHEMICALS DETECTED IN GROUND WATER - BEDROCK WELLS
MEDLEY FARM SITE

Frequency Contract Required Range of
Chemical of Detection Quantitation Limit Detected Concentrations
{ug/!) (ug/1 )@
Volatite Organic Compounds
*1,1-Dichloroethene 6/15 5 2.2-440
1,1-Dichloroethane 2/15. 5 23
*1,1,1-Trichloroethane 9/15 5 4-310
1,1,2-Trichloroethane mns S 3
*1,2-Dichioroethane 5/15 S 12-290
*1,2-Dichioroethene (total) 2/18 S 2-17
*2-Butanone 4/15 10 6.8-13
*Acetone 315 10 1-18
*Benzene 15 S 1
Carbon Disulfide 115 5 4
Chlorobenzene 115 S 1
*Chioroform 6/15 s 47
Chloromethane 115 10 2
*Methylens Chioride 3/15 5 48-110
*Tetrachioroethene 5/18 S 8-230
Toluene(®) 2/15 5 35
*Trichloroethene 5/15 5 140-720

Semi-Volatile Organic Compounds
None detected

* Chemical of potential concemn

(3)petected concentrations include estimated resutts (chemical concentrations less than the contract-required quantitation fim).
(®)petected concentrations of 5 ug/ is for a diluted sampie with a Sample Quantitation Limit of 25 ught.
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The presence of VOCs in both portions of the aquifer, the saprolite and
bedrock, is consistent with the interrelated nature of these two
water-bearing zones. The concentrations of VOCs decrease with depth. Based
on the observed distribution of VOCs, the primary path of contaminant
migration in groundwater is through the saprolite and the bedrock transition
zone into the fractured bedrock.

7.4 STREAM SEDIMENT/SURFACE WATER

No contaminants were detected in the surface water samples, the sediment
samples, or the monitoring wells closest to Jones Creek. However, based on
analytical data for samples collected from monitoring wells SW-108, BW-108,
and BW-106, groundwater contaminated with VOCs may be entering tributaries to
Jones Creek. Even if this is the case, any VOCs discharging into either of
these tributaries along with the groundwater, are volatilizing from the water
column prior to commingling with the waters in Jones Creek. This is verified
by the analytical data for surface water and sediment samples collected from
Jones Creek. The locations of the surface water/sediment sampling points can
be found in Pigure 15.

7.5 HYDROGEOLOGICAL SETTING

Residual soil at the Site is absent or occurs as a thin layer overlying the
saprolite. This soil layer ranges in thickness from zero to 11 feet and
typically consists of clayey silt with varying amounts of fine sand, clay,
mica flakes, and quartz gravel. 1In some areas, thin layers of clayey
silt/silty clay fill were encountered. The fill was probably placed on-site
during the 1983 immediate removal action and Site clean-up. The fill is not
significant in terms of overall Site geology.

The saprolite is relatively thick across the Site, ranging from SO to 70 feet
near the former disposal areas to 7 to 28 feet along Jones Creek at the
eastern boundary of the property. The lithologic characteristics of the
saprolite are similar to the residual soils and are relatively consistent
both vertically and horizontally. Saprolite observed in borings drilled at
the Site consists predominantly of a silt with varying amounts of fine to
coarse sand, clay, mica flakes, and quartz gravel. The predominant relict
(texture) and foliation indicate parent rocks of metasiltstone, gneiss, and
mica schist, though in several instances, the parent rock was not
identifiable.

The bedrock was investigated by continuous coring at numerous locations. The
bedrock consists primarily of a gneiss that varies from a schistose gneiss to
a quartzo-feldspathic and quartz-amphibole gneiss. The bedrock is
predominantly hard, slightly weathered to fresh, gray, and fine to
medium-grained, with closely to moderately closely (0.5 to 2.5 feet) spaced
joints. The joints tend to be smooth to rough and moderately dipping (35 to
SS degrees). Foliation of the bedrock is moderately dipping (35 to 55
degrees) to steep (55 to B85 degrees).
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Auger refusal was encountered at depths ranging from approximately 70 to

100 feet within the former disposal area. The overburden thickness decreases
outward toward the boundaries of the Medley property, to a minimum of
approximately 20 feet adjacent to Jones Creek. E- .ience of groundwater
movement through the bedrock was observed in the form of iron oxide staining
along joint surfaces.

Groundwater at the Medley Farm site occurs in the saprolite, in the zone of
highly fractured and weathered bedrock zone (identified as the transition
zone), and in moderately fractured bedrock underlying the Site. Depth to
groundwater at the Site is on the order of 56 to 68 feet in the disposal
area, decreasing to six to eight feet adjacent to Jones Creek.

Subsurface conditions encountered at the Site are depicted in several cross
sections of the Medley property. PFigure 16 provides the orientation of the
cross sectional views A-A‘, B-B’, and C-C‘. Figure 17, Figure 18, and
Figure 19 show each cross sectional view, respectively.

In general, an aquifer system coneisting of flow through both porous and
fractured media exists in the Piedmont Province and at the Medley Farm site.
The water table generally occurs in the saprolite across most of the Medley
Farm property, with the saprolite serving as a porous medium for groundwater
flow. In the vicinity of BW-2 at the eastern edge of the former disposal
area, the water table occurs in the bedrock transition zone. Although the
groundwater occuring in the saprolite and bedrock is part of an
interconnected aquifer system, the groundwater in the bedrock at the Site is
under semi-confined to confined conditions, with the exception of the BW-2
vicinity where the water table occurs in the bedrock.

The shallow saprolite has a higher porosity than the bedrock, but due to the
low hydraulic conductivity, the saprolite acts mainly as a storage and
recharge source for the bedrock. Yields from wells completed in the
saprolite are generally very low. Yields from bedrock wells are relatively
high, but depend on the nature, quantity, and interconnection of the
secondary (fracture) porosity the well encounters. The bedrock wells
completed in the moderately fractured bedrock at the Site demonstrate
relatively high yields (5-7 gpm). Groundwater in the saprolite wells,
however, can be completely evacuated with a bailer requiring several hours
for complete recovery of the well.

Groundwater flow in the water-table aquifer at the Medley Parm site is
primarily to the southeast towards Jones Creek, as shown in Figure 20. The
hydraulic gradient changes slightly across the Site, ranging from 0.056
beneath the former disposal area to 0.046 further downgradient. The primary
direction of groundwater flow in the bedrock aquifer is also to the
southeast, as shown in Figure 21, with an average hydraulic gradient of
0.042. The calculated horizontal groundwater flow velocities are estimated
to range from 1.05 feet/day (384 feet/year) to 1.28 feet/day (486 feet/year)
for the saprolite and 0.31 feet/day (81 feet/year) for groundwater in the
bedrock.
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FIGURE 20
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The hydraulic data collected during the RI also showed that the Sprouse well
is located hydraulically upgradient of the Site. This was a concern as
methylene chloride was detected in samples collected by SCDHEC from the
Sprouse well in June 1983 and July 1984. At that time, this contamination
was suspected to be Site related. The findings of the RI confirmed that this
contamination did not originate from the Medley Farm Superfund site.

Water level measurements made in six saprolite/bedrock well clusters indicate
upward vertical hydraulic gradients of varying magnitude across most of the
Site. Upward vertical gradients were observed at four monitoring locations
(BW-1/SW-1, BW-105/SW-4, BW-106/Sw-106, and BW-108/SwW-108). Downward
vertical gradients were observed at only two locations (BW-3/PZl1 and
BW-109/SW-109) monitored during October 1990. The presence of upward
vertical gradients indicate vertical migration of contaminants from the

Site. The presence of upward vertical gradients reduces the potential for
contaminants to move downward in the aquifer.

Jones Creek and its tributaries serve as zones of groundwater discharge from
the Medley Farm site. Base flow in Jones Creek at the Site is 200 gpm.
Water levels in the saprolite and bedrock adjacent to Jones Creek (P2-1 and
BW-3) are consistently above water levels observed in Jones Creek at staff
gauge SL-1. Similarly, water levels in the saprolite and bedrock at SwW-108
and BW-108 are greater than water levels observed in the tributary at staff
gauge SL-3. The water level in BW-106 is greater than the water level
observed in the tributary at staff gauge SL-5. However, the water level in
SW-106 is less than the water level observed at staff gauge SL-5, indicating
localized surface water recharge to the saprolite agquifer at this location.
Refer to Figure 15 for the staff gauge locations.

8.0 SUMMARY OF SITE RISKS

Based upon reasonable maximum exposures to residual chemicals at the Medley
Farm Site, the risk assessment showed that there is neither significant
carcinogenic nor non-carcinogenic risk to either human health or the
environment under present day, baseline conditions. The cumulative
carcinogenic human health risk at the Site is estimated to be 8.6 x 10'7.
This baseline risk is acceptable as this risk is below the 1 x 107" level
and the EPA remediation level goals of 10™% to 107° for site

remediation. This risk level of 8.6 x 10'7 is attributable to Site soils
as there are no groundwater receptors on the Site or downgradient near the
property boundary.

The potential for non-carcinogenic human health effects under present day
conditions (hazard index = 2.9 x 10‘4) is below the EPA hazard quotient of
one. A value above one would indicate a potential for adverse effects. This
hazard index of 2.9 x 107" is also attributable to only soils as there are
no present groundwater receptors on or near the Site.
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A future use risk scenario was also developed for the Medley Farm site. The
future risk scenario assumed residential development of the Site including
the installation of potable wells and therefore, consumption of groundwater
at the Site would occur. Under this future use scenario, the total risk
becomes 1.1 x 10-? which is greater than the acceptable risk range of

10-* to 10-¢. The hazard index under the future residential use scenario
becomes 5.6 which is above unity. This future risk is the basis for the
remedial action specified in this ROD.

No potential for significant risk to wildlife on the property is expected to
occur under present day conditions or under the future residential use
scenario.

8.1 CONTAMINANTS OF CONCERN
S LOUNZATINANIS OF CONCERN

Table 11 provides a comprehensive list of the contaminants identified as
chemicals of potential concern. A contaminant was included in Table 11 if it
was detected at or above the CRQL at least once in a given environmental
media. Of the 23 chemicals detected at the Site, 17 were identified as
chemicals of potential concern. Tables 12 and 13 provide the exposure point
concentrations that were used in the risk calculations.

The primary chemical residuals observed in surface soils at the Site are
VOC8, which were detected above the CRQL in ten of the surface soil samples.
SVOCs were not as widely distributed. They were detected above the CRQL in
three samples and below the CRQL in two other samples. PCB-1254 was only
detected in three samples and toxaphene in one, in each instance above the
CRQL. The extent of site-related chemicals in surface soil is essentially
limited to the former disposal area.

Elevated concentrations of VOCs were detected in groundwater samples from 12
of the monitoring wells at the Site; SsvoOCs, pesticides, and PCBs were not
detected above the CRQL. The horizontal extent of site-related chemicals in
groundwater appear limited to the former disposal area and immediately
downgradient. Vertically, VOCs have been confirmed in both the saprolite and
bedrock portions of the aquifer.

8.2 EXPOSURE ASSESSMENT

The populations that potentially may be exposed to site-related chemicals are
residents living in the area surrounding the Medley Property and trespassers
who may enter the property, including hunters and children. The closest
potentially exposed individuals consist of the property owners, who live on
the Medley property, approximately 100 feet west of the Site. Approximately
300 people live within a one-mile radius.

A complete exposure pathway includes a chemical source/release, retention or
transport medium, exposure point, and route of exposure. Two potential human
exposure pathways were identified: (1) exposure to site-related chemicals in
the groundwater; and (2) exposure to Site soil.



TABLE 11

CHEMICALS OF POTENTIAL CONCERN BY MEDIUM

MEDLEY FARM SITE

Surface
Soil

Ground Water
(Saprolite)

Ground Water
(Bedrock)

Volatile Organic Compounds

1,1-Dichloroethene
1,1-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone

Acetone

Benzene

Chioroform
Chloromethane
Ethylbenzene

Methylene Chioride
Styrene
Tetrachloroethene
Trichloroethene

Vinyl Chioride

XX XX

XX XK XXX

Semi-Volatile Organic Compounds

1,2,4-Trichlorobenzene X
Butylbenzylphthalate X
Di-n-butylphthalate X
Di-n-octylphthalate X
bis(2-Ethylhexyl)phthalate X

Pesticides/PCB

Toxaphene X
PCB-1254 X

> X X X

XX X X

> X X X

x

X = Chemical detected in that medium
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TABLE 12

EXPOSURE POINT CONCENTRATIONS - SURFACE SOIL
MEDLEY FARM SITE

Concentration

Chemical (wa/kq)

1,1,2-Trichloroethane | 53.7
1,1,2,2-Tetrachloroethane 35.2
1,2-Dichioroethene (Total) 84.1
1,2-Dichloropropane 7.1
Ethylbenzene 10.3
Methylene Chioride 8.4
Styrene 46
Tetrachloroethene 28.3
Trichloroethene 258
Vinyl Chioride 59.8
1,2,4-Trichlorobenzene 557.9
Butylbenzylphthalate 486.1
Di-n-butyiphthalate 397.5
Di-n-octyiphthalate 1,696.8
bis (2-Ethythexyf)phthalate 10,001.1
Toxaphene 164.8
PCB-1254 512.6

Concentrations are the 95 percent upper confidence limit on the arithmetic average of
measured concentrations in onsite surface soils.
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TABLE 13

' EXPOSURE POINT CONCENTRATIONS - GROUND WATER
MEDLEY FARM SITE

Concentration

Chemical («q/liter)

1,1-Dichloroethene 1490.60
1,1-Dichioroethane 37.16
1,1,1-Trichloroethane 1636.35
1,1,2-Trichlorosethane 5.96
1,2-Dichloroethane 113.66
1,2-Dichioroethene (total) . 10.85
Acetone 8.36
Benzene 4.68
2-Butanone 5.79
Chioromethane 7.55
Methylene Chloride 32.68
Tetrachloroethene ' 107.60
Trichloroethene 327.77

Concentrations are the 95 percent upper confidence limit on the arithmetic average of
measured concentrations in ground water wells SW3, SW4, SW109, BW2, BW105, and
Bw1 w- "
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Human exposure to groundwater is of concern with respect to its potential use
by local residents as drinking water. Potential exposure points are private
wells that may be installed on the Site or downgradient from the Site and off
of the property, where ingestion of water would be the route of exposure.
There are currently no human receptors for groundwater at the Site nor at the
property boundary. There are four private domestic water wells within a one
mile radius of the Site (Figure 4). The nearest well, the Sprouse well, is
upgradient from the Site. The remaining three are at least one-half mile

. from the Site and are not directly downgradient. Municipal water supply
lines serve much of the area, running along all major roads (refer to Figure
4).

Although there are no current human receptors, a future residential use of
groundwater scenario was developed for this Site because the groundwater is
classified as a current potable drinking water aquifer by the State of South
Carolina.

Potential direct contact with site~related chemicals in surface soil is
limited to local residents or unauthorized persons who could possibly enter
the Site. Probable exposure routes are through incidental ingestion and
dermal absorption. Particulate inhalation is an unlikely route of exposure
due to the thick vegetative cover at the Site. Off-site exposure to
site-related chemicals is unlikely due to the vegetative cover at the Site
which restricts off-site transfer either by overland runoff or atmospheric
transport of soil particles. Exposure due to vaporization of site-related
chemicals is considered to be minimal due to low concentration of volatile
contaminants in the soil and therefore was eliminated as a potential route
for exposure.

Other potential pathways for human exposure to site-related chemicals in
surface soil are through the food chain. One potential pathway of human
exposure is the direct ingestion of blackberries growing at the Site. A
second potential pathway of human exposure consists of hunters harvesting
and, along with family members, consuming wildlife that have fed on the t
Site. Wildlife species that might be hunted and congsumed include white-tail
deer, rabbits and quail. These species could feed on vegetation that may
contain site-related chemicals through ingestion or dermal contact.
Potential receptors also are limited due to the sparsely populated rural
nature of the area. Purthermore, much of the Site is covered by clean fill,
thereby limiting potential uptake of site-related chemicals by vegetation.
Congsequently, these pathways are retained.

Summa. of B sure Pathways for antitative Evaluation

exposure to site-related chemicals in groundwater via ingestion of
drinking water; assuming a consumption rate of 2 liters per day, 365
days per year for 30 years.

contact with site-related chemicals in near-surface Site soils through
the ingestion and dermal absorption routes; assuming an ingestion rate
of 0.2 grams per day (child) or 0.1 grams per day (adult), 365 days
per year for 30 years.



-57-

Summa. of Exposure Pathways for alitative Evalgation

* Exposure to site-related chemicals through the food chain

8.3 TOXICITY ASSESSMENT OF CONTAMINANTS

Cancer potency factors (CPFs) have been developed by EPA’s Carcinogenic
Assessment Group for estimating excess lifetime cancer risks associated with
exposure to potentially carcinogenic chemicals. CPFs, which are expressed in
units of (milligrams per kilogram-day)-! {(mg/kg-day)-'}, are multiplied

by the estimated intake of a potential carcinogen, in mg/kg-day, to provide
an upper-bound estimate of the excess lifetime cancer risk associated with
exposure at that intake level. The term "upper bound” reflects the
conservative estimate of the risks calculated from the CPF. Use of this
approach makes underestimation of the actual cancer risk highly unlikely.
Cancer potency factors are derived from the results of human epidemiological
studies or chronic animal biocassays to which animal-to-human extrapolation
and uncertainity factors have been applied. CPFs for the Site contaminants
of concern are in Table 14.

Reference Dose (RfDs) have been developed by EPA for indicating the potential
for adverse health effects from exposure to chemicals exhibiting
noncarcinogenic effects. RfDs, which are expressed in units of mg/kg-day,
are estimates of lifetime daily exposure levels for humans, including
sensitive individuals. Estimated intakes of chemicals from environmental
media (e.g., the amount of a chemical ingested from contaminated drinking
water) can be compared to the RfD. RfDs are derived from human
epidemiological studies or animal studies to which uncertainity factors have
been applied (e.g., to account for the use of animal data effects on
humans). These uncertainity factors help ensure that the RfDs will not
underestimate the potential for adverse noncarcinogenic effects to occur.
RfDs for the Site contaminants of concern are in Table 15.

8.4 RISK CHARACTERIZATION

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

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



TOXICITY VALUES: CARCINOGENIC EFFECTS

TABLE 14

CHEMICALS OF CONCERN
MEDLEY FARM SITE
Oral Slope Weight-of Evidence
Chemical Factor Classification Source
(mg/kg/day)!

1,1-Dichioroethene 6.0E-1 C RIS
1.1-Dichioroethane (@ C RIS
1.1.1-Trichloroethane - o) RIS
1.1,2-Trichioroethane 5.7E-2 ‘C RIS
1,1,2,2-Tetrachloroethane 2.0E-1 C IRIS
1.2-Dichloroethane 9.1E-2 B2 RIS
1.2-Dichloroethene (total) (b) RIS
1.2-Dichloropropane 6.8E-2(a) B2 HEAST
Acetone - RIS
Benzene 2.9E-2 IRIS
2-Butanone - RIS
Chiloroform 6.1E-3 82 IRIS
Chioromethane 1.3E-2 HEAST
Ethylbenzene - RIS
Methylene Chioride 7.5E-3 B2 IRIS
Styrene 3.0E-2(a) B2 HEAST
Tetrachloroethene S.1E-2(a) B2 HEAST
Trichloroethene 1.1E-2 B2 HEAST
Vinyl Chioride 2.3E+0 A HEAST
1,2,4-Trichlorobenzene - D IRIS
Butyibenzylphthalate ND C IRIS
Di-n-butyiphthalate - D IRIS
Di-n-octylphthalate (b) IRIS
bis(2-Ethyihexyl)phthalate 1.4E-2 B2 IRIS
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TABLE 14 (CONTINUED)

TOXICITY VALUES: CARCINOGENIC EFFECTS
CHEMICALS OF CONCERN
MEDLEY FARM SITE

Oral Siope Weight-of Evidence

Chemical Factor Classification Source
(mg/kg/day)! :
Toxaphene 1.1E+0 B2 IRIS
IRIS

PCBs 7.7E+0 B2

(@) - Evaluation under review by EPA CRAVE Workgroup

(b) - Not evaluated by EPA

ND - Not determined

IRIS - Integrated Risk information System (U.S. EPA, 1990c)

HEAST - Heatlth Effects Assessment Summary Tables (U.S. EPA, 1930b)
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TABLE 15

TOXICITY VALUES: NONCARCINOGENIC EFFECTS

CHEMICALS OF CONCERN
MEDLEY FARM SITE
Chronic Uncertainty
Oral RID Contidence Critical and Modiying
Chemical (mg/kg/day) Level Effect Factors Source
1,1-Dichloroethene 9E-3 Medium Liver effects UF=1000 for H AL IRIS
MF=1
1,1-Dichloroethane 1E-1 UFxMF = 1000 HEAST
1,1,1-Trichloroethane 9E-2 Low to Medium Growth retardation  UF=1000 for H,A,S IRIS
MFal
1,1,2-Trichloroethane 4E-3 Medium Liver and UF=1000 for A,S IRIS
Immunologic effects MF=1
1,1,2,2- @ RIS
Tetrachloroethane
1,2-Dichloroethane (v IRIS
1.2-Dichloroethene 2E-2 Hematologic effects UFxMF=100 HEAST
1,2-Dichloropropane (b) HEAST
Acetone 1E-1 Low Liver and kidney UF=1000 for A, S IRIS
effects MF=1
Benzene @ RIS
2-Butanone 5E-2 Medium Fetotoxicity UF=1000 for A, S RIS
MF=1
Chioroform 1E-2 Medium Liver and UF=1000 for H AL RIS
reproductive etfects MFa1

Chloromethane

(b)



TABLE 15 (CONTINUED)

TOXICITY VALUES: NONCARCINOGENIC EFFECTS

CHEMICALS OF CONCERN
MEDLEY FARM SITE
Chronic Uncertainty
Oral RID Confidence Critical and Modifying
Chemical (mg/kg/day) Level Effect Factors Source
Ethylbenzene . 1E-1 Low Liver and kidney UF=1000 for A, S IRIS
eltects MF=1
Methylene Chioride 6E-2 Medium Liver effects UF=100for A IRIS
MF=1
Styrene 2E-1 Medium Hematologic and UF=1000 for A,S IRIS
liver effects
Tetrachloroethene 1E-2 Medium Hepatic effects UF=1000 forA,S IRIS
MF=1
Trichloroethene (@) IRIS
Vinyl Chloride {b) IRIS
1,2,4-Trichlorobenzene 2E-2(c) Liver effects UF x MF=1000 HEAST
Butylbenzyiphthalate 2E-1 Low Liver effects UF=1000 for A,S IRIS
MF=1
Di-n-butylphthalate 1E-1 Low Increased montality UF=1000forH, A, S IRIS
MF=1
Di-n-octylphthalate 2E-2 Liver and kidney UF x MF=1000 HEAST
effects
bis(2Ethythexyl) 2E-2 Medium Liver effects UF=1000 for IRIS
phthalate HA,SL

MF=1
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TABLE 15 (CONTINUED)
TOXICITY VALUES: NONCARCINOGENIC EFFECTS

CHEMICALS OF CONCERN
MEDLEY FARM SITE
Chronic Uncertainty
Oral RID Contidence Critical and Modilying
Chemical (mg/kg/day) Level Eftect Factors Source
Toxaphene (b) IRIS
PCBs (] RIS

(a) - Under review by EPA

(b) - Not evaluated by EPA

(c)-Withdrawn from IRIS pending further review

Uncertainy Adjusiments:; H = variation in human senshivity
A « animal to human extrapolation
S = extrapolation from subchronic to chronic NOAEL
L = extrapolation from LOAEL to NOAEL

JRIS - Integrated Risk Iformation System (U.S. EPA, 1990c)

HEAST - Heatlih Effects Assessment Summary Tables (U.S. EPA, 1930b)
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Non-carcinogenic Effects Under Current Conditions

Exposure Pathway Hazard Quotient
Soil Ingestion 2.6 x 105
Dermal Absorption 2.6 x 10-4

TOTAL EXPOSURE HAZARD INDEX 2.9 x 10-¢

Non-carcinogenic Effects Under A Future Residential Scenario

Exposure Pathway Hazard Quotient
Ingestion of Groundwater 5.6
Soil Ingestion 1.4 x 10-3
Dermal Absorption 4.0 x 10-3
TOTAL EXPOSURE HAZARD INDEX 5.6

Excess lifetime cancer risks are determined by multiplying the intake level
with the cancer potency factor. These risks are probabilities that are
generally expressed in scientific notation (e.g., 1 x 10-¢ or 1lE-6). As
excess lifetime cancer risk of 1 x 10-¢ indicates that, as a plausible

upper bound, an individual has a one in one million chance of developing
cancer as a result of site-related exposure to a carcinogen over a 70-year
lifetime under the specific exposure conditions at a site. The excess cancer
risk levels associated with the site contaminants and exposure pathways are
summarized below.

The Agency considers individual excess cancer risk in the range of 10-* to

10-¢ as protective; however, the midpoint risk (10-¢) is generally used
as the point of departure for setting cleanup goals at Superfund sites.

Carcinogenic Effects Under Current Conditions

Exposure Pathway Risk
Soil Ingestion 7.7 x 10-*
Dermal Absorption of Soil 7.8 x 10-?

TOTAL EXPOSURE RISK 8.6 x 107
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Carcinogenic Effects Under A Future Regidential Scenario

Expogure Pathway Risk
Ingestion of Groundwater 1.1 x 10-?
Soil Ingestion 4.2 x 10-¢
Dermal Absorption of Soil 1.1 x 10-8%
TOTAL EXPOSURE RISK 1.1 X 10-32

There is no current risk associated with the ingestion of groundwater under
baseline conditions since the groundwater plume containing site-related
chemicals is presently located within the property boundary and no exposure
points exist on the Site or at the property boundary.

The total estimated carcinogenic risk due to soil ingestion is 7.7 x 10-°.
For dermal absorption of chemicals in soil, the total carcinogenic health
risk is 7.8 x 10-7. These risks are mainly the result of the presence of
PCBs in the soil. All of these risk levels are within or less than the EPA
remediation goals of 10-¢ to 10-% risk levels. Therefore, the sum of
current risks under current, baseline conditions, due to the contamination at
the Site is 8.6 x 10-7 or a chance of 8.6 excess cancers in a population of
10,000,000 over a 70-year period.

If the hazard index exceeds unity there may be concern for potential adverse
health effects. None of the hazard indices for the three exposure pathways
exceeds unity. Adding the hazard indices for all the pathways to exposure to
Site-related chemicals yields a total hazard index of 2.9 x 10-* which is
mainly the result of the presence of bis (2-ethylhexyl) phthalate. This sum
is approximately four orders of magnitude below unity, thus there in no
concern for potential non-carcinogenic health effects under present day Site
conditions.

For the future on-site residential use scenario, estimated carcinogenic risk
due to exposure to site-related chemicals is 1.1 x 10-? for all pathways
combined as can be seen below. Virtually all of the risk is from ingestion
of groundwater containing 1,l1-dichloroethylene. The risk level from direct
contact with soil is 4.2 x 10-¢ for soil ingestion and 1.2 x 10-% for
dermal absorption of chemicals in soil, both of which are within the
remediation level goals of 10-* to 10-¢. These risk levels are mainly

the result of the presence of PCBs in the soils. The total non-carcinogenic
hazard for future residential use of the Site is estimated to be 5.6 which
exceeds unity. Ingestion of groundwater containing 1,1l-dichloroethylene is
responsible for virtually all of the non-carcinogenic hazard. Hazard indices
for soil ingestion, 1.4 x 10-?, and dermal contact with soil, 4.0 x 10-3,
are both less than one, indicating that there is no concern for potential
health effects from direct contact with residual on-site soil contamination.
Virtually all of the HI for soils results from the presence of bis
(2-ethylhexyl) phthalate.
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Although residual on-site soil contamination does not pose a direct threat to
either human health or the environment, this residual on-site soil
contamination does pose a indirect threat to human health as shown above by
an estimated carcinogenic risk of 1.1 x 10-? and non-carcinogenic hazard of
5.6. This indirect risk will persist until such time as the mass of
contaminants in the unsaturated soil is reduced to a point where they will no
longer adversely impact groundwater gquality above MCLs.

Uncertainity:

The estimates of human health risks developed in the baseline risks
assessment required a considerable number of assumptions about exposure and
adverse human health effects.

8.5 ENVIRONMENTAL RISKS

Exposure to groundwater and soils containing site-related chemicals are
potential sources of environmental endangerment. As stated previously,
exposure to groundwater at the Site is not a present pathway of concern
because the groundwater plume containing site-related chemicals is presently
confined to the Site and no exposure points exist. The potential for
endangerment of the flora and fauna of Jones Creek, the stream along the
eastern end of the property, could exist if groundwater containing
site-related chemicals entered this stream. However, no site-related
chemicals were detected in the stream water samples, the sediment samples, or
the monitoring wells closest to Jones Creek.

Because much of the Site has been covered with clean fill and is covered with
vegetation, exposure of terrestrial animals to soil by dermal contact and
ingestion is considered unlikely. 1Ingestion of plants potentially containing
site-related chemicals is minimized because of the clean fill covering much
of the Site. For species with large home ranges (e.g. deer), ingestion of
plants growing on the Site will represent only a portion of their diets, thus
further minimizing their intake of site-related chemicals. In summary, no
potential for significant risk to wildlife population on or adjacent to the
Site was identified. Purthermore, no endangered species or critical habitats
are known to occur in the vicinity of the Site.

9.0 DESCRIPTION OF ALTERNATIVES

Tables 16 and 17 summarize the technologies considered for remediating/
controlling groundwater and source contamination, respectively at the Medley
Farm site. These tables also provide the rationale as to why certain
technologies were not retained for further consideration after the initial
screening. Surface water/sediment remediation technologies were not
evaluated as this environmental medium has not been impacted by the Site nor
is it expected to be in the future. Although air is not a present exposure
pathway, it may pose a risk during the implementation of either the
groundwater treatment system or during the remediation of the soils. Any
potential impact on air will be considered along with the description of each
individual remedial alternative.



TABLE 16
GROUND WATER CONTROL
TECHNOLOGY SUMMARY

TECHNOLOGY STATUS REASON
GROUNDWATER RECOVERY
EXTRACTION WELLS RETAINED
SUBSURFACE DRAINS/
INTERCEPTION TRENCHES REJECTED CANNOT BE INSTALLED AT DEPTH IN BEDROCK
ACLs REJECTED SITE CONDITIONS NOT APPROPRIATE
NO ACTION RETAINED
GROUNDWATER TREATMENT
- ACTIVATED CARBON ADSORPTION RETAINED
CHEMICAL OXIDATION RETAINEO
BIOLOGICAL SYSTEM REJECTED CHLORINATED VOCS RESISTANT TO BIODEGRADATION
AIR STRIPPING RETAINED
LAND APPLICATION REJECTED RESISTANT COMPOUNDS, SEASONAL USE
GROUNDWATER DISCHARGE
SURFACE WATER (JONES CREEK) RETAINED
GAFFNEY POTW REJECTED DISTANCE TO SERVICE
INFILTRATION GALLERY 'RETAINED PROVISIONALLY DEPENDING ON APPLICATION RATES

INJECTION WELL RETAINED PROVISIONALLY DEPENDING ON APPLICATION RATES
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DIRECT TREATMENT

IN-SITU TREATMENT

OFF-SITE TMT/DISP

CONTAINMENT

NO ACTION

TABLE 17
SOURCE CONTROL
TECHNOLOGY SUMMARY

STATUS

TECHNOLOGY
BIOREACTOR REJECTED
LAND TREATMENT REJECTED
SOIL WASHING REJECTED
CEMENT-BASED STABILIZATION REJECTED
SILICATE-BASED STABILIZATION REJECTED
PROPRIETARY CHEMICAL FIXATION REJECTED
LOW-TEMPERATURE DESORPTION REJECTED
ROTARY KILNS REJECTED
INFRARED THERMAL TREATMENT REJECTED
FLUIDIZED BED INCINERATION REJECTED
ENHANCED BIODEGREDATION REJECTED
SOIL FLUSHING REJECTED
SOIL VAPOR EXTRACTION RETAINED
VITRIFICATION REJECTED
COMMERCIAL LANDFILLING REJECTED
COMMERCIAL INCINERATION REJECTED
CAPPING RETAINED
SLURRY WALLS REJECTED
GROUTING REJECTED
SHEET PILING REJECTED
BOTTOM SEALING REJECTED
RETAINED

REASON

EXCAVATION OF SITE TO REQUIRED
DEPTH IS CONSIDERED INFEASIBLE

PERMEABILITY, DEPTH OF SOILS
FAILED EPA FIELD TEST, SOIL PERMEABILITY

NOT SUFFICIENTLY DEMONSTRATED

EXCAVATION OF SITE TO REQUIRED
DEPTH IS CONSIDERED INFEASIBLE

FRACTURED BEDROCK PREVENTS EFFECTIVE USE
CANNOT BE EFFECTIVELY APPLIED

NOT APPLICABLE TO ROCKY SOILS, DEPTHS

NOT FULLY DEVELOPED
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9.1 REMEDIAL ALTERNATIVES TO ADDRESS GROUNDWATER CONTAMINATION

Four sets of alternatives were developed to address groundwater contamination
at the Site. The four groundwater control (GWC) remedial alternatives are:

GWC-1: No Action

GWC-2: Long-Term Monitoring and Institutional Control

GWC-3: Recovery and Treatment of Groundwater Across Entire Site

GWC-4: Recovery and Treatment of Groundwater at the Medley Farm Property

Line.

Both Alternatives GWC-3 and GWC-4 have a subset of corresponding treatment
approaches for the extracted groundwater. These alternatives and their
agsociated treatments are described below.

9.1.1 GWC-l: No Action

The No Action alternative is included, as required by CERCLA and the NCP, to
serve as a baseline for comparison with other groundwater control measures.
This alternative would not involve any treatment or other remedial actions.
The description of this alternative is included in the following section.

9.1.2 GWC-2: long-Term Monitoring and Deed Restriction

This alternative is identical to GWC-1 but includes long-term monitoring of
Site groundwater and the placement of a deed restriction to reduce the
potential for the construction of potable wells on the property.

In Alternatives GWC-1 and GWC-2, Site conditions would remain unchanged.
Slight remediation of contaminated groundwater may occur through natural
processes such as bioremediation, adsorption, and dilution. Therefore,
levels of groundwater contamination would remain above MCLs for a minimum of
20 years.

Implementation of Alternative GWC-1 could begin immediately and would have no
negative impacts of future remedial actions. Operating costs would be
incurred because of the mandatory review every five years. Implementation of
Alternative GWC-2 may be delayed approximately one month as this approach may
include the installation of additional monitoring wells. In addition, under
GWC-2, a deed restriction would be placed on the property in an attempt to
limit the future use of the groundwater. Capital costs for GWC-2 would be
incurred for monitoring well construction; operating costs would include
periodic groundwater sampling, chemical analysis, and reviewing and
documenting Site conditions every five years; maintenance costs would be
incufred for inspection of the monitoring wells.

Estimated Period of Operation: 30 years
Estimated Total Cost (net present worth):

Alternative GWC-1 $140,000
Alternative GWC-2 $790,000.
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9.1.3 GWC-~3: Recovery of Groundwater Across Entire Site

This alternative considers the entire Site as the point of compliance;
therefore, under this alternative all groundwater exceeding MCLs at the Site
will be recovered through a system of extraction wells. The Site is
delineated by the extent of contamination in the groundwater.

The treatment system for the extracted groundwater would involve installing
piping from each extraction well to a common treatment area, a specific
treatment system, and discharging the treated groundwater. The estimated
hydraulic flow for Option GWC-3 is 30 gallons per minute (gpm). Below are
descriptions of three treatment options evaluated for treating the extracted
groundwater for Option GWC-3. Figure 22 provides the tentative locations for
the extraction wells, identified by circles with a dot in their middle, for
this alternative.

Of the four (4) discharge options retained after the initial screening
discharging to Jones Creek via an NPDES discharge permit is the preferred
discharge option (refer to Table 16). Discharging to the local publicly
owned treatment works (POTW) was rejected due to the distance to the nearest
hook up point. Both infiltration galleries and injection wells are
technically feasible, but their usefulness is dependent on application rates
of the discharge effluent. Therefore, all of the groundwater remediation
alternatives discussed below will discharge treated groundwater is to Jones
Creek via an NPDES permit.

9.1.3.1 GWC-3A: Recovery and Treatment of Groundwater Across Entire Site
Using an Air Stripping Tower

Air stripping is a mass transfer process in which volatile compounds in a
water column are transferred to an air stream within a packed tower. The air
stripping tower will remove the volatile compounds to below quantation
limits. The maximum air emission rate for VOCs would be approximately 44
pounds per month. South Carolina Air Pollution Control Regulation (No. 62.1,
Section 1I, F.2g) states that VOC sources of less than 1,000 pounds per month
may not require permits but that source information must be supplied to the
Department. SCDHEC policy states that any source of air toxics must be
reviewed for potential impact to receptors. To satisfy South Carolina
requirements, calculated airborne concentrations at the stack were compared
with allowable State ambient concentration levels Air Pollution Control
Regulation (No. 62.5, Standard No. 8, Toxic Air Pollutants). The results of
an air dispersion model conducted to estimate the airborne concentrations at
the property line found that the contaminant levels would be below allowable
State levels by a factor of more than 1,000. Maximum air stripper emissions
from the Medley Farm site would therefore be protective of human health and
would not require control.

Estimated Period of Operation: 30 years

Estimated Total Cost (net present worth): $1,900,000.
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9.1.3.2 GWC-3B: Recovery and Treatment of Groundwater Across Entire Site
Using Activated Carbon

In the carbon adsorption system, the contaminated groundwater is forced
through tanks containing activated carbon. Activated carbon is
specially-treated material that naturally attracts the molecules of
contaminating chemicals. As the groundwater moves through the filters, the
contaminants cling to the carbon and the groundwater is cleansed as it leaves
the system. The cost of replacing or reactivating the activated carbon so
that it retains its effectiveness makes this option more costly to implement
than GWC-3A.

Estimated Period of Operation: 30 years

Estimated Total Cost (net present worth): $2,500,000.

9.1.3.3 GWC-3C: Recovery and Treatment of Groundwater Across Entire Site
Using Chemical Oxidation

Chemical oxidation is a process by which organic compounds, such as VOCs and
SVOCs, are broken down into carbon dioxide and water. Oxidation can be
achieved through a range of technologies.

Estimated Period of Operation: 30 years

Estimated Total Cost (net present worth): sz,soo,oob.

9.1.4 GWC-4: Recovery and Treatment of Groundwater at the Medley Farm
Property Line

This alternative is designed to address groundwater contamination at the
property line of the Medley Farm and not beneath the entire Site. Using the
same range of treatment for extracted groundwater as described above in
Section 9.1.3, this alternative focuses on removing groundwater from the
perimeter of the property. The anticipated flow rate for this alternative is
15 gpm. The point of compliance for this alternative is the Medley Farm
property line. Therefore, this alternative would insure that levels of
contaminants in the groundwater would not exceed MCLs at the property line of
the Medley Farm as presently owned by Mr. Ralph Medley. This alternative
would allow contaminants to remain above MCLs in the groundwater beneath and
just downgradient of the disposal area. The extraction wells represented by
solid circles in Figure 22 correspond to Alternative GWC-4.

This alternative is protective under present day conditions as there are no
receptors using the contaminated groundwater. However, this alternative
would not be protective of future use of the aquifer in the event that a
residence is built in the vicinity of the Site and the owner of such
residence ingtalls a potable well near or downgradient of the Site. The cost
estimate for each of the treatment schemes discussed as part of Alternative
GWC-4 are stated below:
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Estimated Period of Operation: 30 years

Estimated Total Cost (net present worth):
GWC=-4A (Air Stripping) ¢ $1,300,000
GWC-4B (Carbon Adsorption): $1,900,000
GWC-4C (Chemical Oxidation): $1,800,000.

9.2 REMEDIAL ALTERNATIVES TO ADDRESS SOURCE CONTROL

The following remedial action alternatives address contaminant source areas
that are (1) currently accessible to the public, (2) may become accessible
during the remedial action, or (3) act as a continuing source of
contamination to groundwater at the Medley Farm site. These source areas
must be remediated to the extent necessary to reduce the risks attendant to
exposure to chemical residuals, or they must be isolated to prevent
exposure. The four response actions to address source control (SC) at the
Medley Farm Site are:

SC-1: No Action

SC-2: Institutional Controls
SC-3: Cap Source Areas

SC-4: Soil Vapor Extraction

Below are descriptions of each of the source control/remediation
alternatives.

9.2.1 SC-1_ No Action

In the No Action alternative, no further remedial action would occur. A
slight reduction in the levels of the contaminants present may occur through
natural processes; and short-term effectiveness presents no additional risks
to the community or the environment. This alternative would not
significantly reduce the toxicity, mobility, or volume of contaminants at the
Site. Long-term effectiveness and permanence of this alternative would be
reviewed every five years as required by Section 121(c) of CERCLA. Site
soils would not change significantly over time and would likely continue to
contribute chemicals to the groundwater above MCLs for up to 20 years.

The Baseline Risk Assessment under current conditions indicates that this
alternative would be protective of human health and the environment. The
current risk posed by Site under today’s conditions is 8.6 x 10-7. The
Toxic Substances Control Act (TSCA) establishes remediation levels for PCBs
in areas of unrestricted access, and the levels of PCBs encountered at the
Site are below the action level of 10 ppm.

However, under the future use scenario, the Site would pose a significant
risk. The risk, 1.1 x 10-?, is mainly the result of using the contaminated
aquifer beneath the Site for potable water. As in the risk assessment for
current conditions, soils, under the future use scenario, do not pose a
significant risk to human health.
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The No Action alternative could be readily implemented, and would not hinder
any future remedial actions. There are no construction costs associated with
this alternative. However, operation and maintenance (O&M) costs would

involve review of the remedy every five years.

Estimated Period of Operation: 30 years

Total Construction Costs: 'so
Estimated Present Worth O&M Costs: $140,000

Estimated Total Costs (net present worth): $140,000

9.2.2 SC-2: Institutional Controls

Alternative SC-2 is similar to Alternative SC-1 but includes the additional
requirement of initiating institutional controls. Under this alternative,
deed restrictions would be placed on the Medley property in an attempt to
control future use of the property and prevent inadvertent exposure to
chemical residuals.

Estimated Period of Operation: 30 years

Total Construction Costs: $O
Estimated Present Worth O&M Costs: $140,000

Estimated Total Costs (net present worth): $140,000

9.2.3 SC-3: Cap Source Areas

This alternative involves construction and operation of a low permeability
cap over Site soils. Capping is the covering of contaminated wastes or
soils. In this approach, a layer of compacted soil would be used to cover
the area; this layer would be covered with an impermeable synthetic liner to
prevent wind, rain, and melting snow from carrying contaminants beyond their
primary location. This approach would also prevent direct human and animal
contact with contaminants. The finished cap would be covered with soil and
seeded for erosion control and to make it blend into the landscape.
Maintenance is minimal, requiring periodic inspections and the filling of
cracks or depressions, if they appear.

Construction of a cap would involve heavy earth moving and grading equipment
and the clearing of vegetation. Existing Site access would probably have to
be improved. Dust control measures would be taken to minimize short term
potential release of airborne particulates. In the implementation of this
option, groundwater observation wells not required for long-term monitoring
would be abandoned. Drainage swells and a security fence would be
constructed along the cap perimeter. Deed restrictions would be included in
the implementation of this alternative in an attempt to control future use of
the Site.
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There are no ARARs for capping at the Site, and Resource Conservation and
Recovery Act (RCRA) disposal requirements are not applicable; however, the
single synthetic liner cap design would meet an equivalent standard of
performance to RCRA requirements.

Long-term effectiveness and permanence of this approach would rely on regular
inspections to ensure the reliability of the cap; an inspection and
maintenance schedule would be implemented following construction and continue
as long as chemical residuals remained at the Site. Evaluation of cap
effectiveness would be performed through periodic groundwater monitoring. 1If
deemed necessary during the design phase, gas vents will be incorporated into
the cap. Because residuals would remain at the Site, CERCLA Section 121(c)
requires a review of effectiveness and protectiveness be made every five
years.

Implementation of this alternative would not offer any reduction in toxicity
or volume of chemicals at the Site. Use of an impermeable layer to limit the
exposure of contaminants would help control migration if this alternative
were employed in conjunction with one of the groundwater control options.

Operating cost would be incurred to maintain the cap and to develop reports
and reviews of the Site remedy every five years. Biannual sampling would be

conducted under this alternative.

Estimated Period of Operation: 30 years

Estimated Total Construction Costs: $580,000
Estimated Present Worth O&M Costs: $420,000

Estimated Total Cost (net present worth): $1,000,000

9.2.4 SC-4: Soil Vapor Extraction

Source areas with chemical levels exceeding calculated levels that are
protective of the groundwater would be remediated through soil vapor
extraction (SVE). These calculated subsurface soil levels are based on a
compound’s potential to impact groundwater above promulgated standards. A
leach model incorporating site-specific physical properties and environmental
fate considerations were used. The factors used were: annual infiltration;
chemical retardation; fate mechanisms volatilization, biodegradation,
hydrolysis; soil type and properties; and groundwater flow.

Figure 23 identifies the areas of the Site where levels of residual soil
contamination exceed the calculated concentrations that would be protective
of the underlying aquifer. These concentrations are based on a leaching
model which would protect the groundwater from being impacted above MCLs.
The model takes the following parameters into consideration: infiltration,
equilibrium, chemical partitioning, groundwater ARARs, and mixing of
infiltration with groundwater. The calculated concentrations of volatile
organics in the unsaturated subsurface soils that will be protective of Site
groundwater to MCLs are presented in Table 18. This table also lists the
locations where these soil remediation levels were exceeded.
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TABLE 18

POTENTIAL VOLATILE ORGANIC SOIL REMEDIATION LEVELS
MEDLEY FARM SITE

Soil Remediation Locations
Level Where Remediation

Compound (ua/kqg) Level Exceeded
Acetone 12,000 (SB2)
1,1-Dichioroethane 100 None
1,2-Dichloroethane 60 TP12, SB4, (SB7), SB9
1,1-Dichloroethene 270 None
1,2-Dichioroethene (total) 2,100 TP3
1,1,1-Trichloroethane 26,000 None
1,1,2-Trichloroethane 160 None
Trichloroethene 500 TP3, TP4
Tetrachloroethene 1,600 TP3, TP4
Chioroform 3,000 None
Methylene chioride 40 TP4, (SB3)

NOTE: Locations given in parentheses are considered a mlnnmal risk to ground water
based on site-specific conditions.
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SVE typically includes a series of slotted vertical injection vents connected
by a common manifold to an extraction pump or blower. Volatile compounds and
some SVOC’s are withdrawn through an induced pressure gradient in the
subsurface. Air emissions from the SVE system may require treatment, such as
being scrubbed or sent through an activated carbon filter, prior to being
vented to the atmosphere. The need for an emission control would be
determined during the design. Upon completion of SVE activities, there would
no longer be a significant source of chemicals to impact groundwater quality
above the identified ARARs. The costs below anticipate that an air emission
control system will be required.

Estimated Period of Operation: 1 year

Estimated Total Construction Costs: $260,000
Estimated Present Worth O&M Costs: . $360,000

Estimated Total Cost (net present worth): $620,000

9.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

The environmental setting and the extent and characteristics of the
contamination at the Medley Farm Site were defined in Section 7.0. Section
8.0 highlights the primary environmental media of and the human health and
environmental risks posed by the Medley Farm site. Table 11 lists the
contaminants of concern present in the groundwater and soils at the Site.
This Section examines the cleanup criteria (ARARS) associated with the
contaminants found on-site and the environmental media contaminated.

9.3.1 Action-Specific ARARs

Action-specific requirements set controls/restrictions on the design,
performance, and other aspects for implementing a specific remedial
activity. Since action-specific ARARs apply to discrete remedial activities,
they are discussed in greater detail in Section 10.0. The three categories
for action-specific ARARS are:

 ARARs for actions taken in all alternatives;
ARARs for an action involving soil treatment; and
ARARs for an action involving groundwater treatment.

The first category specifies requirements for safety and health, hazardous
waste facilities, and transportation. The second category covers soil vapor
extraction, capping, and related air emissions. The last category applies to
the extraction and treatment of groundwater, the discharge of the treated
groundwater, and related air emissions.
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9.3.2 Chemical-Specific ARARsS

Chemical-specific ARARs are concentration limits established by government
agencies for a number of contaminants in the environment. Chemical-specific
ARARS can also be derived in the Risk Assessment. Discussed below is each
environmental medium investigated at the Medley Farm site as part of the RI
and the associated chemcial-specific ARARs.

9.3.2.1 Groundwater

Groundwater at the Medley Farm site is designated as Class GB in accordance
with the South Carcolina water classification system and Class IIA under USEPA
Groundwater Classification Guidelines (December 1986). The Class GB
classification means that all groundwater meeting the definition of
underground sources of drinking water meet quality standards set forth in the
State Primary Drinking Water Regulation (R.61-58.5). EPA classifies the
groundwater as Class IIA since the aquifer was and is being used as a source
of drinking water. Therefore, the groundwater needs to be remediated to a
level protective of public health and the environment as specified in Federal
and State regulations governing the quality and use of drinking water.

The Safe Drinking Water Act and the State Primary Water Regulations establish
MCLs and non-zero maximum contaminant level goals (MCLGs) for numerous
organic and inorganic constituents. The Cleanup Criteria shown in Table 19
were established based on MCLs, proposed MCLs and MCLGs. Where MCLs were not
available, risk based numbers were calculated as indicated by the appropriate
table footnotes.

9.3.2.2 Surface Soils

The baseline risk assessment considered both present day conditions as well
as a future risk scenario involving the construction of a residence on the
Site at some time in the future. Under both scenarios, it was determined
that the cumulative chemical concentrations of surficial soils at the Site do
not pose a significant risk to human health; therefore, concentrations of
individual chemicals would not present significant risks. Consequently,
specific remediation levels for surficial soils were not developed.

The only contaminant detected in surface soil samples at the Site for which
there is a promulgated PFederal or State standard is PCBs. The promulgated
standard of 10 milligrams/kxilogram (mg/kg) for PCBs in areas of unrestricted
access is specified in the TSCA (40 C.F.R. 761.125). Concentrations of PCBs
detected in surface soil samples were all below 10 mg/kg. PCB levels at the
Site are therefore in compliance with this ARAR.



Maximum Remediation
Concentration Level
: Compound (ug/L) (ug/L)

Acetone 18

Benzene 11

2-Butanone 13

Chloromethane 26

2
TN

Chloroform 10

1,1-Dichloroethane

e

1,2-Dichloroethane -]
1,1-Dichloroethene 7

1,2-Dichloroethene cis: 70
trans: 100

Methylene Chloride 110 BW2
Tetrachloroethene 200 SwW3
1,1,1-Trichloroethane 3400 swW4
1,1,2-Trichloroethane 18 BW4

Trichloroethene 720 BW2

Safe Drinking Water Act Maximum Contaminant Level (40 CFR Parts
141.61)

Remediation level derived from EPA’‘s Reference Dose (RfD).
Remediation level represents a one in one hundred thousand excess
cancer risk, chloromethane is a Class C carcinogen

Remediation level derived from EPA’'s Reference Dose (RfD) with an
additional 10-fold safety factor. 1,l-dichlorocethane is a Class
C carcinogen.

PMCL = Proposed Maximum Contaminant Level (55 FR 30370)

TABLE 19 POTENTIAL GROUND-WATER REMEDIATION LEVELS
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9.3.2.3 Subsurface Soils

As specified in the Administrative Record, the levels of contaminants in the
unsaturated subsurface soils will continue to adversely impact groundwater
quality for an estimated 20 years. Therefore, the remediation levels for
contaminants found in the unsaturated soils were calculated. These
remediation levels would protect the groundwater from being impacted above
MCLs. These calculations were based on a leaching model. The remediation
goals for volatile organics in the unsaturated subsurface soils which would
be protective of Site groundwater to MCLs are presented in Table 18.

9.3.2.4 Surface Waters

The RI determined that Jones Creek has not been impacted by any site-related
chemicals. Therefore surface waters are not in violation of the Federal
Ambient Water Quality Criteria (AWQC; EPA, 1986). This ARAR protects aquatic
organisms.

Any discharge from a groundwater extraction and treatment system will be
discharged to Jones Creek via a NPDES discharge permit.

9.3.2.5 Sediments

There are no promulgated Federal or State quality standards for sediments.
No site-related chemicals were detected in sediment samples collected from
Jones Creek during the RI. Accordingly, sediment quality criteria are not
necessary.

9.3.3 Location-Specific ARARs

Location-specific ARARS consider Federal, State, and local requirements that
reflect the physiognomical and environmental characteristics of the Site or
the immediate area. Table 20 lists the location-specific ARARs that apply at
the Medley PFarm Site.

10.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES
_———uut = DA VE ANALYSIS OF ALTERNATIVES

Table 21 lists the remedial alternatives that were considered in the detailed
analysis of alternatives. This section summarizes the evaluation of these
remedial alternatives as specified in the NCP.

10.1 THRESHOLD CRITERIA

An alternative must overall, be protective both of human health and the
environment and comply with ARARs, unless waived, in order to be eligible for
selection. If an alternative fails to protect human health or the
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SITE FEATUREALOCATION

Within 61 meters (200 feet) of a fault
displaced in Honocene time

Within 100-year flood plain

Within flood plain

Within area where action may cause
imeparable harm, loss
or destruction of significant antifacts

TABLE 20
POTENTIAL LOCATION - SPECIFIC ARARs
MEDLEY FARM SITE

CITATION

BEQUIREMENT SYNOPSIS

FEDERAL

40 CFR 264.18(a)

40 CFR 264.18(b)

Protection of floodplains
(40 CFR 6, Appendix A);
Fish and Wildlife
Coordination Act (16 USC
661 a1 s6q.); 40 CFR
6.302; Flood plains
Executive Order (EO
11988)

National Historlcal
Preservation Act (16 USC
Section 469); 36 CFR Part
65

New treatment, storage, or
disposal of hazardous waste
prohibited; applies to RCRA
hazardous waste; treatment,
storage, or disposal.

Facility must be designed,
constructed, operated, and
maintained to avoid washout;
applies to RCRA hazardous
wasle; treatment, stored, or
disposal.

Aclion to avoid adverse effects,
minimize potential harm, restore
and preserve natural and
benelficial valuus; applies to
action that will occur in a flood
plain, i.e., lowlands, and
relatively flat areas adjoining
inland and coastal waters and
other flood prone areas.

Requires that action be taken to
recover and preserve artilacts
when alteration of temain
threatens signilicant scientific,
prehistorical, historical, or
archaeological data.

Not an ARAR since Site is not
within 200 feet of a fault
displaced in Honocone time.

Not an ARAR since Site is not in
a 100-year flood plain.

Not an ARAR since Site Is not in
a flood plain.

Not an ARAR since She is not a

designaled archaeological area.
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SITE FEATUREA.OCATION

Critical habitat upon which

‘endangered species or threatened

species depends

Wetlands

Wilderness area

Within area affecting national wild,
scenic, or recreational river

TABLE 20 (CONTINUED)
POTENTIAL LOCATION - SPECIFIC ARARSs

CITATION

Endangered Species Acl
of 1973 (16 USC 1531 et
seq.); 50 CFR Part 200, 50
CFR Pan 402; Fish and
Wildlife Coordination Act
(16 USC 661 et seq.); 33
CFR Paris 320-330

Clean Water Act Section
404; 40 CFR Pan 230, 33
CFR Parts 320-330

40 CFR Part 6, Appendix A

Wildemess Act (16 USC
1131 el seq.); 50 CFR 35.1

el seq.

Wild and Scenic Rivers Act
(16 USC 1271 gl seq.);
section 7 (a)); 40 CFR
6.302(e)

REQUIREMENT SYNOPSIS

it endangered or threatened
species are present, action must
ba taken to conserve
endangered or threatened
species, including consullation
with the Depariment of Interior.

For wellands as defined by U.S.
Army Corps of Engineers
requlations, must take action to
prohibit discharge of dredged or
fill material into wetlands without
permit.

For action involving construction
of facilities or management of
property in wellands (as delined
by 40 CFR Part 6, Appendix A,
section 4{j)), action must be
taken to avoid adverse effecls,
minimize potential harm, and
preserve and enhance
wetlands, to the extent possible.

For Federally-owned area
designated as wildemess area,
the area must be administered in
such manner as will leave i
unimpared as wilderness and to
preserve ils wilderness.

For activities that affect or may
altect any of the rivers specilied
in section 1271{a), must avoid
taking or assisting in action that
will have direct adverse elfect on
scenic river.

CONSIDERATION IN THIS ES

Not an ARAR since Site does
nol have endangered or
lhreatened species.

Not an ARAR since Site is not in
a wetlands are and no bodies of
water or wellands are to be
modified.

Not an ARAR since Site Is not in
a wetlands area.

Not an ARAR since Site is not in
a wildemess area.

Not an ARAR since Site Is not on
Or near a SCenic river.
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TABLE 20 (CONTINUED)
POTENTIAL LOCATION - SPECIFIC ARARs

SITE FEATURELOCATION CITATION BEQUIREMENT SYNOPSIS  CONSIDERATION IN THIS FS
Classification and potential use of an  * Guidelines for Ground Consider Federal and State TBC since drinking water wells
aquiter Waler Classification, EPA  aquifer classilications in the have been installed and used in

Ground Water Protection  assessment of remedial the vicinity of the Site.
Strategy. (USEPA, 1984; response objectives. Note that this is not an ARAR but

USEPA, 1986) is USEPA policy and therelore
. falis into the category of other
criteria or guidelines to be
considered (TBC).

STATE

Within 100-year tlood plain S.C. R.61.264.18 (b) Facility focated within a 100-year Not an ARAR since Site is not in
flood plain must be designed, a 100-year flood plain.
constructed, and maintained to
permit washout of any wasle
materials.

Waetlands S.C. Pollution Control Act  Facility must not be located ina  Not an ARAR since Site is hot In
wetland. a wetlands area.
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environment, or does not comply with ARARs, thenvthis alternative cannot be
selected. Below is a discussion of the screened alternatives in comparison
with the threshold criteria.

o
/" GROUNDWATER CONTROL DESCRIPTION

% GWC-1 No action
/ GWC-2 Institutional Controls/Long-term monitorin
GWC-3 MCLs across the Site

GWC-4 MCLs at the property line

OB

%f SOURCE CONTROL DESCRIPTION

SC-1 No action

SC-2 Institutional Controls

sC-3 Cap source areas

sC-4 Soil vapor extraction of source areas

10.1.1 Overall Protection of Human Health and the Environment

This criterion assesses the alternatives to determine whether they can
adequately protect human health and the environment from unacceptable risks
posed by the Site. This assessment considers both the short-term and
long-term time frames.

Alternative GWC-1 would be protective of human health and the environment
under present conditions as there are no current receptors. However, this
alternative would not be protective of human health in the event that the
Medley Farm property was developed into a residential area in the future.
Under this scenario, it is assumed that any such residents would install
potable wells. As can be seen in Tables 9 and 10, a number of contaminants
in the groundwater are above MClLs.

Alternative GWC-2 is an extention of Alternative GWC-1 but this alternative
involves the use of institutional controls, such as deed restrictions, in an
attempt to reduce the potential for the installation of a potable well on the
Site in the future. The remainder of the evaluation for Alternative GWC-2
under this criterion would be the same as for Alternative GWC-1.
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Alternative GWC-3 would remediate all groundwater at the Site to MCLs which
would be protective of human health in the future while Alternative GWC-4 was
designed to achieve MCLs at the Medley Farm property line. Under present
conditions, these alternatives would be protective since there are no
receptors. However, under a future residential use scenario, GWC-4 would not
be protective of human health and GWC-3 would be protective of human health.

As documented in the Baseline Risk Assessment, Site soils do not represent a
significant risk to human health. Risks from soils to populations of either
flora or fauna could not be quantified but are limited because most of the
surface soil is clean fill which effectively reduces exposure via direct
contact to the residual contaminants in the unsaturated, subsurface soils at
the Site. Exposure of fauna populations is further reduced as animals do not
feed exclusively at the Site. Source control alteratives SC-1l, no action,
and SC-2, institutional controls, would be protective of human health and
the environment.

Alternative SC-3, placing a cap over the Site, would significantly reduce the
leaching of residual contaminants from the unsaturated soils into groundwater
via infiltration of precipitation. This Alternative would limit the future
risks posed by soils to groundwater. The reduced leaching potential would
translate into lower chemical loadings into groundwater, hence lower risks to
potential downgradient receptors. The limited risk identified in the Risk
Assessment as vegetative uptake of contaminants would be eliminated by
Alternative SC-3 by removing existing vegetation and capping the major source
areas.

Even though Site soils do not pose a significant risk to either human health
or the environment, the FS did determine that residual VOCs will continue to
impact groundwater above MCLs for a minimum of 10 years and potentially up to
20 years. Alternative SC-4 requires the installation and implementation of a
soil vapor extraction (SVE) system. The SVE system would be operated until
remaining levels of contaminants in the soils would no longer impact the
groundwater above MCLs. Operation of the SVE system would satisfy South
Carolina ambient air requirements. Therefore, this alternative would be
protective of human health and the environment.

10.1.2 Compliance with Applicable or Relevant and Appropriate Requirements
(ARARS )

This criterion assesses the alternatives to determine whether they attain
applicable or relevant and appropriate requirements (ARARsS) under federal
environmental laws and state environmental or facility siting laws, or
provide justification for waiving an ARAR. Section 9.3 defines the three
types of ARARs: Action-Specific, Chemcial-Specific, and Location-Specific.
The Site specific ARARs are identified below.
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10.1.2.1 Action-Specific ARARS

The off-site discharge of treated groundwater to Jones Creek via a NPDES
permit must comply with the Clean Water Act (CWA), Section 402. As the
discharge will be a point source, the following sections of CWA will also
apply: 301, 304, 306, 307, 308, and 403. The NPDES program is implemented
under 40 CFR 122-12S5.

The required treatment for extracted groundwater in Alternatives GWC-3 and
GWC~4 is air stripping. ARARs for air stripping include: the Clean Air Act
(CAR), Section 109, National Ambient Air Quality Standards (NAAQS) (40 CFR
S0); Resource Conservation and Recovery Act (RCRA) (40 CFR 264.251(f), 40 CFR
264 & 265 Subparts Y, Z, AA, & BB); and South Carolina Air Pollution Control
Regulations No. 62.1, Section I1I, P.2.g and No. 62.5, Standard No 8. Toxic

Air Pollutants.

10.1.2.2 cChemical-Specific ARARS

Groundwater cleanup standards for this Site are set at the most stringent of
the following ARARs or To-Be-Considered guidelines (TBCs) since the aquifer.
has been and is continuing to be used as a source of drinking water: the RCRA
Maximum Concentration Limits (MCLs); the Safe Drinking Water Act (SDWA)
Maximum Contaminant Levels (MCLs), which include RCRA MCLs; the SDWA MCL
Goals (MCLGs); and federal and state Water Quality Criteria (WQC).

The second to the last column in Table 19 lists the cleanup goals for the
contaminants identified as chemicals of concern in the groundwater at the
Medley Farm site. The last column in this table provides the source for the
specific cleanup goal. The point of compliance for obtaining these cleanup
goals is the entire Site.

The cleanup goals calculated for contaminants found in the unsaturated
subsurface soils, TBCs, can be found in Table 18. These levels were based on
a leaching model conducted during the FS.

10.1.2.3 Location-Specific ARARs

Currently there are’'no location-specific ARARs applicable to the Site,
including the Endangered Species Act as there are no endangered species
currently within the area affected by the Site. Table 20 listed all the
location-specific ARARS reviewed with respect to the Medley Farm site.

10.1.2.4 ARAR Evaluation

All of the alternatives evaluated will comply with its particular set of
ARARS which are specified above. However, it is the time to achieve the
groundwater cleanup standards which distinguishes one alternative from
another as well as by the fact that Alternatives GWC-1, GWC-2, SC-1, and SC-2
rely on natural attentuation to meet ARARsS, rather than active restoration.
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As Alternative GWC-1 is a no action alternative, there are no action-specific
ARARs to be considered and Alternative GWC-1 does not violate any
location-specific ARARs. Alternative GWC-1 will not obtain MCLs in the
groundwater in the near future as it was estimated that leaching of
contaminants from the soil will continue to adversely impact groundwater
above MCLs for approximately 20 years. After this time frame, an
insufficient quantity of contaminants would remain in the unsaturated zone to
leach into the groundwater to result in levels above MCLs.

Alternative GWC-2 extends the requirements of Alternative GWC-1l. Alternative
GWC-2 also requires periodical groundwater monitoring to verify that
contaminant concentrations at the Medley Farm property line are below MCLs.

Under Alternative GWC-3, all identified ARARs would be satisfied: MCLs in
groundwater, the effluent to Jones Creek via an NPDES permit, and air
emissions from the air stripping tower.

Alternative GWC-4 would not achieve MCLs across the Site, only at the Medley
Farm property line. Treated groundwater and the air emissions from the air
stripper would meet ARARs as specified above for Alternative GWC-3.

The only identified ARAR for contaminants detected in Site soils is the TSCA
remediation level of 10 mg/kg for PCBs in areas of unrestricted access. None
of the PCB soil samples were above the 10 mg/kg level. As there are neither
endangered species, nor areas of significant historical importance,
Alternatives SC-1 and SC-2 would not violate any location-specific ARARSs.

And since Alternative SC-1 is a no action alternative, there are no
action-specific ARARs for this alternative to be evaluated against.

All identified ARARs would be adhered to by Alternative SC-3. The single
synthetic liner cap design would meet an equivalent standard of performance
to RCRA requirements. All construction activities would take place above the
100-year flood plain. The Health and Safety Plan governing all remedial
activities would protect on-site workers. The implementation of Alternative
SC-3 would not pose an unacceptable risk to the community.

As with Alternative SC-3, Alternative SC-4 would adhere to ARARs. This
alternative would remediate subsurface soils to below calculated remediation
levels specified in Table 18. As stated earlier, operation of the SVE system
would conform to South Carolina air emission requirements. Spent activated
carbon from the in-line carbon adsorption system will be treated, regenerated
or disposed of in an approved hazardous waste landfill. ARARs for RCRA,
including land disposal restrictions (LDRs) for any spent carbon will be
adhered to as part of Alternative SC-4. Potential location specific ARARs
would be as described for Alternative SC-3.

10.2 PRIMARY BALANCING CRITERIA

These criteria are used to evaluate the overall effectiveness of a particular
remedial alternative.
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10.2.1 Long-term Effectiveness and Permanence

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

Under Alternatives GWC-1 and GWC-2, the risks posed by the residual
contamination would remain unchanged. Since residual contamination would
remain at the Site, review of the effectiveness of this alternative would be
required every five (5) years. Conditions at the Site are not anticipated to
change significantly over the first S year period. The additional activity
to be included for Alternative GWC-2 is the periodic monitoring of the
groundwater. Other than this, the activities remain the same as described
for Alternative GWC-1.

Under Alternative GWC-3 and Alternative GWC-4, extraction wells would achieve
removal of groundwater for subsequent treatment. Groundwater recovery via
extraction wells and submersible pumps is a readily implementable technology
with a certain degree of success. Air stripping is an effective and reliable
process for removing VOCs from water. Maintenance consists of periodic
inspection of the wells, pumps, control units, packing, blower, and transfer
pumps. A S-year review of this remedy would not be required once the
remediation levels were maintained and verified for an extended period of
time.

Potential migration pathways for chemicals in Site soils are surface run-off
and leaching to groundwater. The RI determined that chemical migration via
surface run-off was not significant; however, VOCs, the primary chemicals of
concern, would leach from the unsaturated zone and impact groundwater above
MCLs. Since waste residuals would be left in place under Alternatives SC-1,
SC-2, and SC-3, review of the effectiveness and protectiveness of these
alternatives would be required at least every five years. Conditions at the
Site are not anticipated to change significantly during the first five year
period.

Chemical transport following the construction of a cap under Alterative SC-3
would be significantly less than under current coniditions. Remaining risks
associated with chemical residuals outside of the cap would not be
significant. Evaluating the effectiveness of Alternative SC-3 could be
accomplished through periodic groundwater monitoring. Since landfill
residuals would remain at the Site, review of the effectiveness and
protectiveness of this alternative every five years would be required.
Inspection and maintenance records for the cap would be reviewed at this
time. Conditions at the Site are anticipated to improve with the placement
of the cap.

The SVE system as called for by Alternative SC~-4 would be operated until the
levels specified in Table 18 were attained. Confirmation sampling may be
required to verify that the remediation levels had been achieved before the
SVE system was shut down. Following the completion of Alternative SC-4,
subsurface soils would no longer impact groundwater above remediation levels,
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therefore, no long-term management of the Site would be required following
implementation of this alternative. Even though soils would no longer
adversely impact groundwater, a five year review would still be required
because contaminant levels in the groundwater exceed ARARSs.

10.2.2 Reduction of Toxicity, Mobility or Volume

This criterion assesses the degree to which the alternative employs recycling
or treatment to reduce toxicity, mobility, or volume (TMV) of the
contaminants present at the Site.

Neither Alternative GWC-1 nor Alternative GWC-2 would significantly reduce
the toxicity, mobility or volume of Site residuals. A slight level of
remediation may occur through natural processes, but site-related chemicals
would remain in both Site soils and the groundwater and have the potential to
discharge to Jones Creek under this alternative. However, such discharge
would not pose a significant risk.

Under Alternative GWC-3 and Alternative GWC-4, groundwater extraction would
reduce the volume of chemicals at the Site while the subsequent treatment
would reduce the toxicity of groundwater prior to discharge. The Feasibility
Study calculated that Alternative GWC-3 would reduce the total mass of VOCs
in the groundwater by more than 99 percent and Alternative GWC-4 would
achieve a 95 percent reduction.

Neither Alternative SC-1 nor Alternative SC-2 would significantly reduce the
TMV of remaining Site residuals. Some remediation may occur through natural
processes such as biodegradation, adsorption, dilution, and volatilization.

Alternative SC-3 would greatly reduce the mobility and potential exposure of
chemicals above the water table. The mobility of chemicals below the water
table would not change significantly. There would be no reduction in
toxicity or volume of site-related chemicals.

Alternative SC-4 will permanently reduce the volume of VOCs in soils by more
than 95 percent, thereby addressing the risk soil contamination poses to
groundwater. Extracted VOC levels that exceed State ambient air limits would
be adsorbed onto activated carbon. The spent activated carbon could be
either incinerated or' regenerated, depending on a cost comparison to be
completed in the Remedial Design. Some reduction of SVOCs in the soils will
also be achieved through the implementation of this alternative.

10.2.3 Short-term Effectiveness

This criterion assesses the short-term impact of an alternative to human
health and the environment.
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Neither Alternative GWC-1 nor Alternative GWC-2 Present any risks to the
community, on-site workers, or the environment due to implementation. The
only difference between Alternative GWC-1 and Alternative GWC-2 is that
Alternative GWC-1 would probably require the installation of additional
monitoring wells.

The installation of extraction wells and the emissions from the air stripper
called for by Alternative GWC-3 and Alternative GWC-4 would pose no
significant threat to the community or on-site workers. During the actual
construction of the remedial action, the on-gite workers would be Protected
from potential rigks through adherence to the remedial Health and Safety
Plan. It is estimated to take approximately three (3) months to implement
either of these alternatives.

Since neither Alternative SC-1 nor SC-2 require that any type of activity be
implemented, these alternatives would not present additional risks to the
community, on-site workers or the environment due to implementation. These
alternatives can be implemented immediately.

In order to implement Alternative sc-3, grubbing and grading of the Site
would be necessary for construction of the cap. Dust control would need to

Plan. It is estimated this alternative would take approximately three (3)
months to implement.

Alternative sc-4 presents no risks to either the community or on-site workers
during installation or operation. Emissions during operation would be
controlled to insure the mass of contaminants being released into the air is
below allowable ambient levels. Installation of the SVE system would require

10.2.4 Imglementabilitz

This criterion assesses the ease or difficulty of implementing the
alternative in terms of technical and administrative feasibility and the
availability of services and materialg.

Alternative GwWC-1 is a no action alternative, and thus can be implemented
immediately. Alternative GWC-2 would require a short period of time to
implement as it would only require the possible installation of additional
monitoring wells and the initiation of institutional controls.

No problems are anticipated in implementing either Alternative GWC-3 or
Alternative GWC-4. These alternatives may require the installation of
extraction wells and additional monitoring wells, if needed. Distribution
lines to the groundwater treatment system would be below grade and heat
traced to prevent potential freezing where Placed above the frost line.
Installation of an air stripper for the anticipated flow of 30 gpm under
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Alternative GWC-3 or the flow of 15 gpm under Alternative GWC-4, would have
no special installation requirements and the groundwater treatment system
should be readily constructed.

Alternatives SC-1 and SC-2 can be implemented immediately, and neither would
hinder the implementation of any remedial actions in the future. No Site
maintenance would be required. As there would be no change in the TMV of the
soils, the Site would need to be reviewed every five years.

The construction of the cap as required by Alternative SC-3 is a
straightforward operation. Clearing the Site and establishment of access for

heavy machinery should pose no difficulties.

The installation of the SVE system as called for in Alternative SC-4 presents
no difficulties. The SVE vacuum and control system is designed to run
unattended. The only required utilities are electrical and telecommunication
services. Control of air emissions would be coordinated with SCDHEC.
Disposal of entrained water does not present any significant difficulties.
SVE is a demonstrated technology using standard equipment that is offered by
a number of vendors.

10.2.5 cost

This criterion assesses the cost of an alternative in terms of capital costs,
annual operation and maintenance (O&M) costs, and net present value of
capital and O&M costs.

Alternative GWC-1 involves no capital costs. Operating costs consist of a
review of the Site conditions every 5 years. There would be no maintenance
costs. A summary of the estimated costs is given below:

Total Construction Costs - $O
Present Worth O&M Costs - $140,000
Total Present Worth Costs - $140,000

Capital costs for Alternative GWC-2 include the construction of up to four
additional monitor wells. Operating costs include periodic sampling of
gelected monitoring wells, chemical analyses of these samples, and reporting
on, and reviewing the Site conditions every 5 years. Maintenance costs would
include inspection of the monitor wells. A summary of the estimated costs is
given below:

Total Construction Costs - $ 35,000
Present Worth O&M Costs - $750,000
Total Present Worth Costs - $785,000

As discussed in Section 9, Alternative GWC-3 originally had three different
treatment options. They were:

GWC-3A - Air Stripping,
GWC-3B - Activated Carbon Adsorption, and
GWC-3C - Chemical Oxidation.
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Since alternatives GWC-3A, -3B, and -3C achieve equivalent treatment of the
contaminated groundwater, the air stripping technology is preferred over the
two other alternatives due to a cost comparison, both 3B and 3C were
eliminated based on a cost comparison.

Construction costs associated with Alternative GWC-3 include mobilization;
extraction wells and the groundwater distribution system; the groundwater
treatment system; discharge line to Jones Creek; upgrading the Site roads;
and utility connections. Operating costs include power and maintenance for
the extraction wells; labor, power, and sampling for the treatment system;
and'groundwater monitoring. Maintenance costs include facility inspections
and equipment repair.

A summary of the estimated costs is given below:

Total Construction Costs - $§ 610,000
Present Worth O&M Costs - S 780,000

Total Present Worth Costs - $1,390,000

Construction costs associated with Alternative GWC-4 include mobilization;
extraction wells and .the groundwater distribution system; the groundwater
treatment system; discharge line to Jones Creek; upgrading the Site roads;
and utility connections. Operating costs include power and maintenance for
the extraction wells; labor, power, and sampling for the treatment system;
and groundwater monitoring. Maintenance costs include facility inspections
and equipment repair.

A summary of the estimated costs is given below:

Total Construction Costs - $ 520,000
Present Worth O&M Costs - $ 770,000
Total Present Worth Costs - $1,290,000

There are no construction costs associated with either Alternative SC-1 or
SC-2. Operating costs consist of a review of the Site conditions every 5
years. There would be no maintenance costs. A summary of the estimated
costs for both SC-1 and SC-2 is given below:

Total Construction Costs - S 0
Present Worth O&M Costs - $140,000
Total Present Worth Costs -~ $140,000

Construction costs associated with Alternative SC-3 include mobilization,
excavation, grubbing, grading, earth work, material, and labor. Operating
costs include maintenance of the cap, reporting, and review of the Site every
five years. Maintenance costs include periodic inspections and grounds
keeping.

A summary of the estimated costs is given below:
- Total Construction Costs - $§ 580,000

Present Worth O&M Costs - S 420,000
Total Present Worth Costs - $1,000,000



=93~

Construction costs associated with Alternative SC-4 include installation and
materials for the SVE wells and manifold piping. Operating costs include
leasing of the SVE equipment, disposal of spent carbon, and regular
monitoring and maintenance.

A summary of the estimated costs is given below:

Total Construction Costs - §260,000
Present Worth O&M Costs - $360,000

Total Present Worth Costs - $620,000

10.3 MODIFYING CRITERIA

State and community acceptance are modifying criteria that shall be
considered in selecting the remedial action.

10.3.1 sState of South Carolina Acceptance

The State of South Carolina concurs with the selected remedy.

10.3.2 cCommunity Acceptance

A Proposed Plan Pact Sheet was distributed to interested entities on February
8, 1991. Copies of the Proposed Plan were sent to local residents, local
newspapers, local radio and TV stations, the PRP steering committee, and
local, State, and Federal officials. The Proposed Plan public meeting was
held on February 12, 1991.

The public comment period on the Proposed Plan was began on February 13, 1991
and was to close on March 14, 1991. However, due to a letter requesting an
extension to the public comment period, the comment period did not end until
April 12, 1991.

Only one set of written comments were received during the public comment

period. These comments and the questions asked during the February 12 public
meeting are summarized in the attached Responsiveness Summary.

11.0 DESCRIPTION OF THE SELECTED REMEDY

The selected remedy for this Site is:

* extraction and on-site treatment by air stripping of groundwater
contaminated across the entire Site;

* off-site discharge of treated groundwater to Jones Creek via an NPDES
discharge permit;
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in-situ soil vapor extraction of contaminated soils (those above the
calculated soil remediation levels);

review the existing groundwater monitoring system to insure proper
monitoring of groundwater; if deemed necessary, additional monitoring
wells will be installed to mitigate any deficiencies in the existing
groundwater monitoring system; and

monitoring of soil, groundwater, and surface water.

This remedy will attain a 10-°® cancer risk level across the entire Site.
To obtain this risk level, this remedial action alternative requires the
extraction and treatment of groundwater above MCLs as well the removal of
residual soil contamination that would continue to adversely impact
groundwater above MCLs.

11.1 MONITORING EXISTING CONDITIONS

As part of the Remedial Design, the wells listed below, at a minimum, will be
sampled and analyzed on a quarterly basis. Samples from the following wells
will be analyzed for the same range of volatile organics as in the RI: SW-1,
BW-1, BW-4, SW-101, SW-106, BW-106, SW-108, and BW-108. The following well
samples will also be analyzed for the same range of semi-volatile organics as
in the RI: SW-3, SW-4, BW-2, and BW-105. If the first set of analyses for
semi-volatile organics verifies the findings of the RI, then the sampling and
analyses for semi-volatile organics can be discontinued during the RD.

The two tributaries to Jones Creek that border the Site shall also be sampled
during the RD. The sampling point in the tributary that lies to the
northeast of the Site shall be in the vicinity, downgradient of monitoring
well cluster SW-108/BW-108. The sampling point in the tributary that lies
south of the Site shall be in the vicinity, downgradient of monitoring well
cluster SW-106/BW-106. These samples, both surface water and sediment, shall
be analyzed for volatile organics. This analytical data will confirm if
contaminated groundwater is discharging to these tributaries. If
contamination is found in either of these tributaries, then these sampling
points will be added to the overall monitoring scheme for the Site to be
developed in the RD.

11.2 GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE

This remedial action will consist of a groundwater extraction and treatment
system, and an overall monitoring program for the Site. Groundwater
contaminated above MCLs will be extracted across the entire Site. This will
be accomplished by installing a series of extraction wells located within and
at the periphery of the contaminant plume in the saprolite and bedrock
portions of the aquifer.
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The estimated total volumetric flow is 43,200 gallons per day. This is based
on a 30 gpm groundwater extraction system operating 24 hours a day. More
precise groundwater withdrawal and discharge values will be developed as part
of the remedial design. As stated previously, the point of compliance is the
entire Site.

The extraction system will be developed in the remedial design. It is
anticipated that 7 extraction wells will be needed (refer to Figure 22).
Pump tests and groundwater modeling may be required for the design of the
extraction system.

Treatment of groundwater will be accomplished by means of an air stripping
tower. From the extraction wells, groundwater will be pumped into an
equalization tank before it is fed to the air stripping system. The air
stripper will remove the VOCs from the groundwater. If the treated
groundwater meets standards to be specified in the NPDES discharge permit, it
will be discharged to Jones Creek. Due to the potential of having
concentrations of metals above allowable levels in the effluent under the
NPDES program, it may be necessary to reduce metal concentrations in the
groundwater prior to discharge. Metal removal from the groundwater may
consist of precipitation, flocculation, ion exchange, or some other cost
effective method.

The following details will need to be addressed as part of the remedial
design: (1) the need to remove metals from the extracted groundwater prior to
discharging to Jones Creek; (2) the disposal of any waste stream associated
with the removal of metals; and (3) the need for controlling the off-gas of
the air stripper. The necessity for removing metals prior to discharging the
treated groundwater to Jones Creek will be addressed in the preparation for
obtaining the NPDES discharge permit. Data generated as part of the RD will
also confirm if the off-gas from the air stripper, laden with volatiles
stripped from the groundwater, will need to be controlled.

As stated previously, the goal of this remedial action is to restore
groundwater to its beneficial use as a drinking water source. Based on
information obtained during the RI and on a careful analysis of all remedial
alternatives, EPA and the State of South Carolina believe that the selected
remedy will achieve this goal. Groundwater contamination may be especially
persistent in the immediate vicinity of the contaminants’ source, where
concentrations are relatively high. The ability to achieve cleanup goals at
all points throughout the area of the plume, cannot be determined until the
extraction system has been implemented, modified as necessary, and plume
response monitored over time. If the implemented groundwater extraction
system cannot meet the specified remediation goals, at any or all of the
monitoring points during implementation, the contingency measures and goals
described below may replace the selected remedy and goals for these portions
of the plume. Such contingency measures will, at a minimum, prevent further
migration of the plume and include a combination of containment technologies
and institutional controls. These measures are considered to be protective
of human health and the environment and are technically practicable under the
corresponding circumstances.
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The selected remedy will include groundwater extraction for an estimated
period of 30 years, during which time the system’s performance will be
carefully monitored on a regular basis and adjusted as warranted by the
performance data collected during operation. Modifications may include any
or all of the following:

a) alternating pumping at wells to eliminate stagnation points;

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

c) installation of additional extraction wells to facilitate or
accelerate cleanup of the contaminant plume; and

d) at individual wells where cleanup goals have been attained, and
after analytical confirmation, pumping may be discontinued.

To ensure that cleanup goals will be obtained and maintained, the aquifer
will be monitored at those wells where pumping has ceased initially every
year following discontinuation of groundwater extraction. This monitoring
will be incorporated into an overall Site monitoring program which will be
fully delineated in the Operations and Maintenance portion of the Remedial
Design.

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

a) engineering controls such as physical barriers, or long-term
gradient control provided by low level pumping, as containment
measures;

b) chemcial-specific ARARs will be waived for the cleanup of those
portions of the aquifer based on the technical impracticability of
achieving further containment reduction;

c) institutional controls will be provided/maintained to restrict
access to those portions of the aquifer which remain above
health-based goals, since this aquifer is classified as a potential
drinking water source;

d) continued monitoring of specified wells; and

e) periodic reevaluation of remedial technologies for groundwater
restoration.

The decision to invoke any or all of these measures may be made during a

periodic review of the remedial action, which will occur at intervals of at
least every five years, in accordance with CERCLA 121(c). To ensure State
and public involvement in this decision at this Site, any changes from the
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remediation goals identified in this ROD will be formalized in either an
Explanation of Significant Difference document or ‘an Amendment to this Record
of Decision thereby, providing an opportunity for State and public
participation.

11.3 SOURCE_REMEDTIATION

Although the Baseline Risk Assessment indicates that residual soil
contamination under present day conditions does not pose an unacceptable risk
to either human health or the environment, the soils will continue to
adversely impact the quality of groundwater above MCLs at the site. This
leaching of contaminants from the unsaturated soils into groundwater results
in an unacceptable indirect risk under the future risk scenario,
consequently, SVE is warranted to remove contaminants from the soil.

A SVE system is an in-situ treatment process used to clean up soils that
contain VOCs and SVOCs by inducing a vacuum in the subsurface soils. The SVE
system consists of a network of air withdrawal (or vacuum) wells installed in
the unsaturated zone. A pump and manifold system of PVC pipes is used for
applying a vacuum on .the air withdrawal wells which feed into an in-line
water removal system and an in-line vapor phase carbon adsorption system for
VOC and SVOC removal. The subsurface vacuum propagates laterally, causing
in-situ volatilization of compounds that are adsorbed to soils. Vaporized
compounds and subsurface air migrate to the air extraction wells, essentially
air stripping the soils in-place.

At the Medley Farm site, the vacuum wells can be installed vertically to the
full depth of the contaminated unsaturated zone (approximately 60 feet below
surface level). Vertical wells were selected due to the depth of the soil
strata requiring remediation, geotechnical conditions, and the depth to
groundwater. '

Once the well system is installed and the vacuum becomes fully established in
the soil column, VOCs and some SVOCs are drawn out of the soil and through
the vacuum wells. In all SVE operations, the daily removal rates decrease as
contaminants are recovered from the soil. This treatment technology has been
proven effective at treating soils that contain elevated levels of organic
contaminants.

The application of SVE to the unsaturated zone remediation is a multi-step
process. Specifically, full-scale vacuum extraction systems are designed
with the aid of laboratory and pilot-scale VOC stripping tests. Further
testing will be performed as part of the remedial design.

The final disposition of the spent activated carbon from the in-line carbon
adsorption system will be specified in the remedial design. The three
options to be considered are treatment, disposal at an approved hazardous
waste landfill or regeneration of the carbon. Compliance with ARARs for
RCRA, including LDRs for treatment, storage, and/or disposal of spent carbon
will be assured as part of the RD.
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11.4 cosT

The total present worth cost for the selected alternative is $2,404,000. The
break down of this cost is specified below.

The present worth cost for the groundwater extraction and air stripping
alternative is approximately $1,855,000. This cost includes a capital cost
of $609,000 for construction of the groundwater extraction system, the
treatment unit, treated groundwater discharge system, and all associated
piping. This cost also includes annual expenditures for operation and
maintenance of the system of $1,246,000 for 30 years.

The present worth cost for the SVE system with vapor phase carbon adsorption
is approximately $549,000. This cost includes a capital cost of $344,000 for
construction of the SVE system, the vapor phase carbon adsorption system, and
all associated piping. This cost also includes annual expenditures for
operation and maintenance of the system of $205,000 for 2 years.

Capital Cost for Groundwater Extraction and Treatment System § 609,000.00
Operation & Maintenance Costs for 30 years $1,246,000.00

Capital Cost for the Soil Vapor Extraction System $ 334,000.00

Operation & Maintenance Costs for 2 years $ 205,000.00

TOTAL PRESENT WORTH COST $2,384,000.00

12.0 STATUTORY DETERMINATION

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

12.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

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

12.2 COMPLIANCE WITH ARARS

This alternative will be designed to meet all ARARs of Federal and more
stringent State environmental laws. A complete discusssion of the ARARs
which are to be attained is included in Sections 9.3 and 10.1.2. These
sections also describe the TBC requirements.

12.3 COST-EFFECTIVENESS

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



- 1-

12.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT

PRACTICABLE

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

principal element.

12.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

The preference for treatment is satisfied by the use of a vacuum extraction
system to remove contamination from soil at the Site and the use of air
stripping to treat contaminated groundwater at the Site. The principal
threats at the Site will be mitigated by use of these treatment technologies.
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RESPONSIVENESS SUMMARY
for the U.S. EPA Region IV
Medley Farm Superfund Site Public Meeting
Gaffney High School, Gaffney, South Carolina
FPebruary 12, 1991

This community relations Responsiveness Summary is divided into the following
sections:

Overview: This section discusses EPA’'s preferred alternatives for remedial
action.

Background: This section provides a brief history of community interest and
concerns raised during remedial planning at the Medley Farm

Superfund Site.

Part I: This section provides a summary of major issues and concerns
received in the comments, and expressly acknowledges and
responds to those raised by the local community. “"Local
community” may include local homeowners, businesses, the
municipality, and not infrequently, potentially responsible
parties (PRPs).

Part II: This section provides a comprehensive response to all
significant comments and is comprised primarily of the specific
legal and technical gquestions raised during the public comment
period. If necessary, this section will provide technical
details on answers presented in Part I.

OVERVIEW

EPA published its preferred remedial alternative for the Medley Farm
Superfund Site, located in Gaffney, South Carolina in the Proposed Plan Fact
Sheet, mailed to the public on February 8, 1991, and in the public notice
published in the Greenville News on February 10, 1991 (refer to Attachment
D). The Pebruary 12 public meeting initiated the public comment period.
EPA’s preferred alternative addresses contamination of the groundwater and
surface soils around the Site. The preferred remedy includes the following
technologies as described in the Feasibility Study completed in April 1991:

. Treatment Using Air Stripping: Recovery of groundwater above
maximum contaminant levels (MCLs) and treating the extracted

groundwater through an air stripping tower prior to discharging to
Jones Creek via a National Pollutant Discharge Elimination System
(NPDES) permit. If necessary to comply with applicable portions of
the Clean Air Act and the South Carolina Pollution Control Act, the
off-gas will be controlled using an activated carbon unit.
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. Soil Vapor Extraction: Employ soil vapor extraction in areas
exceeding calculated soil remediation levels. If necessary to comply

with applicable portions of the Clean Air Act and the South Carolina
Pollution Control Act, the extracted vapors will be controlled using
an activated carbon unit.

EPA's preferred alternative for addressing groundwater contamination involves
extracting or removing contaminated water from the upper and bedrock portions
of the aquifer using extraction wells and treating the contaminated water by
‘air stripping. Air stripping is a process in which air is forced through
contaminated water, causing volatile organic compounds (VOCs) to evaporate.
Once this process is completed, extracted groundwater will be discharged to
Jones Creek via an NPDES permit.

EPA’'s preferred alternative for addressing contaminated soils is soil vapor
extraction (SVE). As proposed, the SVE treatment process will remove VOCs
and some semi-volatile organic compounds (SVOCs) from the soil. A vacuum
extraction system consists of a network of air withdrawal (or vacuum) wells
installed in the unsaturated zone. A pump and manifold system of pipes is
used to apply a vacuum on the air wells that feed an in-line water removal
system, and an in-line vapor phase carbon adsorption system for VOC and SVOC
removal. Vacuum wells can either be installed vertically to the full depth
of the contaminated unsaturated zone or installed horizontally within the
contaminated unsaturated zone. Vertical wells were selected at this Site due
to the depth of the soil strata requiring remediation, geotechnical
conditions, and the depth to groundwater.

Although the Risk Assessment indicates that the soil, under present
conditions, does not pose an unacceptable risk to human health or the
environment, the remediation of soils is required as the soils will continue
to adversely impact the groundwater flowing beneath the Site above acceptable
levels. Therefore, the Agency has determined that SVE is warranted to remove
contaminants from the soil.

BACKGROUND

Community interest and concern about the Medley Farm site has been moderate
over the past several years. EPA has sponsored a number of public meetings
and released six fact sheets to help the community understand its role in the
Superfund process and to share information regarding the direction and
technical objectives of data collection activities at the Site. A broad
cross-section of the community has been represented at these meetings,
including local government officials, community residents, and the PRPs.

To obtain public input on the Agency'’'s proposed plan for remedial action at
the Medley Farm site, EPA held a public comment period from February 13,
through April 14, 1991. The public comment period, originally scheduled to
end March 14, 1991, was extended 30 days at the request of the community, to
allow additional time to comment on the proposed plan.
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The following section provides details on the accumulative community
relations efforts conducted by the Agency. Information Repositories/
Administrative Records were established at the Cherokee County Public Library
in Gaffney and in the EPA, Region IV Regional Information Center in Atlanta,
Georgia. A Community Relations Plan identifying a positive public outreach
strategy was developed. The primary vehicle of disseminating information to
the public was through fact sheets and public meetings.

The first two Fact Sheets were distributed to the public during the latter
part of 1988. The first Fact Sheet, released in October 1988, provided
pertinent background and historical information, and a brief description of
the Superfund process. The second Fact Sheet, distributed in December 1988,
described the upcoming RI field activities and provided a schedule of work.

Following the submittal of the draft RI report to the Agency by the PRPs on
March 30, 1990, a third Fact Sheet was prepared. This Fact Sheet,
distributed in May 1990, highlighted the findings/conclusions stated in the
draft RI report. Due to the data deficiencies identified in the draft RI
raport, a fourth Fact Sheet was mailed to inform the public that a second
phase, Phase II, of the RI was necessary. Following the completion of Phase
ITI and the submittal of the revised RI report on November 30, 1990, another
Fact Sheet was prepared and distributed to the public in January 1991. This
Fact Sheet highlighted the findings/conclusions stated in the revised RI
report. Shortly after distributing this Fact Sheet, the Proposed Plan Fact
Sheet was sent out to the public on February 8, 1991.

In addition to the distribution of these fact sheets, the Agency conducted
three public meetings. The first public meeting, the "Kick-Off" meeting, was
held on January 9, 1989. A second public meeting was held on May 24, 1990 to
share with the public the information presented in the draft RI and inform
the public of the upcoming activities and provide a schedule for these
activities. The Proposed Plan public meeting was held on PFebruary 12, 1991.

Public notices highlighting the proposed plan and availability of the
administrative record appeared in the Greenville News on February 10, 1991.
Another notice announcing the extension to the public comment period also
appeared in the Greenville News on March 19, 1991. A copy of these public
notices can be found in Attachment D.

PART I: SUMMARY OF MAJOR ISSUES AND CONCERNS RECEIVED AS COMMENTS

This section provides a summary of major issues and concerns received as
comments, and expressly acknowledges and responds to those raised by the
local community. The major issues and concerns on the proposed remedy for
the Medley Farm Site received at the public meeting on Pebruary 12, 1991, and
during the public comment period, can be grouped into three areas:

A. Identification and involvement of PRPs,
B. Cleanup costs, and
C. Selection of a remedy.
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A summary of the comments and EPA‘s responses are provided below. A complete
transcript of concerns raised during this segment of the meeting, along with
the responses, is included on pages 14-18 of the meeting transcript
(Attachment A). Jon Bornholm, Remedial Project Manager for EPA, Region IV,
responded to all gquestions.

A. Identification and Involvement of PRPs

Q: What companies, individuals, or other parties have been named as PRPs
and will there be any criminal charges filed against them?

A: According to the Administrative Order, the following parties were
named prior to the Risk Assessment: Milliken and Company; Unisphere
Chemical Corporation; National Starch and Chemical Corporation; ABCO;
BASF Corporation; Polymer Industries; Tanner Chemical Company, and;
Ethox Chemical, Inc. The Medleys, including Ralph and Clyde Medley,
were subsequently added to the list. To the best of my knowledge, I
do not know if there will be any criminal charges filed against them.

Q: Is the Agency going to recover the cost of the initial cleanup from
the PRPs?

A: The majority of the cleanup costs is coming from the PRPs and has
been recovered. The PRPs have paid for all the investigation work
completed to date. The only costs the government has incurred right
now are oversight costs, and EPA will also be seeking to recover
those costs from the PRPs.

Q: Will the EPA have to enter into negotiations with the PRPs?

A: After the Agency publishes its decision, it then issues special
notice letters to all of the identified PRPs to begin negotiations on
the RD and RA, which usually lasts six months. A Consent Decree,
summarizing the results of those negotiations, is then produced and
becomes a record in the Federal court system. If a decision cannot
be reached during the six-month period of negotiations, the EPA will
issue a Unilateral Administrative Order (UAO), forcing the PRPs to
implement a new RD and RA. If the PRPs refuse to comply with the UAO
then Superfund will be implemented and the PRPs will become liable
for further damages.

B. Cleanup Costs

Q: How much is the cost of the cleanup?

A: The FS presented several scenarios. The 10-year and 30-year
scenarios for the extraction and treatment of groundwater are
estimated to be $1.2 million and $1.9 million, respectively. The
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cost to treat the source through soil vapor extraction is set at
$550,000, a process which is estimated to be complete in one year.
Therefore, the total present cost for the l0-year and 30-year
scenarios for groundwater extraction and treatment with soil vapor
extraction is $1.8 million and $2.4 million, respectively.

Q: What is the significance of the 10-year and 30-year scenarios?

A: The remediation of groundwater is not a science. Sirrine
Environmental Consultants estimated that it will take 20 years, under
natural conditions, for the flushing of soils by rain to clean the
soils down to a level where there is no longer any natural
groundwater. Over those 20 years, the groundwater also will be
treated to remove those contaminants entering it. The purpose of the
soil vapor extraction system is to shorten the period where organics
are allowed to enter the groundwater. The selected RA would cost at
least $1.8 million for the l0-year scenario and $2.4 million for the
30-year scenario.

C. Selection of Remedy
Comment :

"Soil vapor extraction (SVE) (Alternative SC-3) should be eliminated from
the plan for remedial action because it is neither necessary for
compliance with ARARs nor cost-effective”. According to the entity
commenting, the great majority of chemical residues at the Site were
removed during the immediate removal action in 1983. The entity
commenting noted three problems with the proposed remedy:

. Site conditions are consistent with aquifer and contaminant
characteristics that are likely to prolong aquifer restoration.
Therefore, the time necessary for cleanup will apply to pump and .
treat the groundwater after the natural flushing period is
underestimated in the EPA proposal;

. Remediation is not necessary for compliance with ARARs because all
Site soils are less than the TSCA remediation level and they do not
pose a significant risk to human health or environment; and

. The estimated costs for remediation do not consider the longer
remediation period required for the EPA preferred remedy, therefore
cost savings are not accurate”.

The entity commenting proposed that EPA instead use natural flushing
(Alternative SC-1) combined with groundwater recovery and treatment
(Alternative GWC-2A) as the remedy for the Site. The entity commenting
suggests that groundwater extraction alone can prevent potential future
risks, is technically justifiable based on EPA experience, and in

. conjunction with natural flushing is the most cost-effective remedy for
the Site.
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The letter to EPA documenting these comments on the selection of a
remedy, dated April 12, 1991, is attached as Attachment E to this
summary.

Response:

It is the Agency’s opinion that the selected remedy is the best overall
choice for remediation of both soil and groundwater at the Site. The
natural flushing alternative is not acceptable because:

. The time necessary to pump and treat the groundwater after the
natural flushing period is underestimated;

. Cost savings from the commenting entity’s proposal may not be
substantial and do not justify reliance on natural flushing; and

. Technical publications strongly recommend addressing residual source
areas using a companion technology with pump-and-treat, such as SVE.

EPA believes that eliminating the residual source areas by using SVE is
more logical than using natural flushing, since the areas are a potential
problem which would likely affect the pump-and-treat system.

In reviewing the feasibility of a remedy, EPA is required by legislation
to consider two criteria not addressed in the entity’s comments: State
and community acceptance of the remedy. State and community
representatives will not support a natural flushing, or "No Action”,
scenario. In fact, the South Carolina Department of Health and
Environmental Control (SCDHEC) has concurred with and supports the
selected remedy. It is therefore the Agency’s opinion that the selected
remedy is the best overall choice for remediation of both soil and
groundwater at the Medley Farm Site.

PART II: COMPREHENSIVE RESPONSE TO SIGNIFICANT COMMENTS

This section provides a comprehensive response to all significant comments on
the Medley Farm Superfund Site received during the public comment period.

The information presented in this section provides technical details for
issues discussed in Part I, specifically, issues raised regarding the
selection of a remedy for the Medley Farm Superfund Site. Technical issues
are discussed in terms of the following:

. Duration of the Response Action,
. Cost Estimates, and
. Companion Treatment System.

This discussion is presented in the section below.



Duration of the Regponse Action

The Agency does not dispute the findings of the studies researched by the
entity commenting that the time required to pump and treat groundwater with
residual soil contaminants removed during the first year is underestimated.
The underestimation of time, however, also applies to pump and treat
groundwater 20 years in the future to remove the residual contaminants
entering the groundwater (natural flushing), not just SVE.

The assumption that a 50% reduction in the concentrations of residual
contaminants present in the groundwater will be needed may not hold true,
since there are uncertainties associated with the assumptions required by the
computer models. Treating contaminantse that enter the groundwater in the
20th year of natural flushing by the groundwater pump-and-treat system could
take an additional 10 years to be removed from the aquifer. The difference
in time frames between the natural flushing alternative and the SVE
alternative will be therefore greater than 11 years. In addition, further
pump-and-treat time may be necessary to remove the last contaminants entering
groundwater, and contaminants may continue to enter the groundwater beyond 20
years. This would delay further the attainment of cleanup goals.

Cost Estimates

The entity commenting claims that the cost estimates are inaccurate because
they are based on estimates of the duration of the remedial action. 1If only
five years were required to bring residual concentrations down to MCLs, the
additional costs for groundwater remediation at present worth costs would be
$539,000; if eight years were required they would be $601,000; and if ten
years were required they would be $638,000. Since the present worth cost for
SVE is $620,000, the estimated savings generated by natural flushing are thus
not greater than $200,000, but rather more likely range between $0 and
$81,000. These savings are not substantial when measured against the
estimated total cost (net present worth) of the remedy, or $1.2 million for
10 years and $1.8 million for 30 years, and are not enough to justify
selecting natural flushing as a source control remedy.

Companion Treatment System

EPA technical publications (refer to EPA letter, included as Attachment F,
for relevant publications) recommend that any and all residual source areas
be removed or addressed by a companion treatment system to enhance and
improve the effectiveness of pump-and-treat systems. These publications
support the Agency'’s opinion that preventing or minimizing the contaminant
mass from moving from the unsaturated zone to the saturated zone makes more
economic and environmental sense than waiting for the contamination to enter
groundwater and then attempting to remediate the contamination.
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MR. JON BORNﬁOLM: Good evening. It's a
few minutes after 7:00 o'clock. I'd like to welcome you thig
evening. I'm John Bornholm. I'm with the Environmental
Protection Agency and 1I'll be conducting this meeting this
evening.

There are a few
people that I'd like to introduce. Mr. Ralph Howard with the
Environmental Protection Agency and Mr. Glenn Adams, also
with the Agency, is present tonight. Ms. Cynthia Peurifoy,
and I've probably done a bad job of pronouncing her name, is
the Community Relations Coordinator for the Environmental
Protection Agency.

I'd 1like to explain
the graphs that I will be presenting on the screen tonight.
This i1s the Medley Farm Site, the location of the site. This
is the Town of Gaffney. It's about six miles down the road.
Most of these that I'm going to be showing you have been
taken out of the draft remedial investigation or the draft
report that has been prepared for the responsible parties by
Sirrine Environmental Consultants.

We're going to go
through the superfund project itself. Site discovery, PRP
search and the rahking of the site, the responsible,
potentially responsible parties, the latter part of '87, the

potentially responsible parties signed what we call an

RAY SWARTZ & ASSOCIATES
P.O. BOX 38038 - CHARLESTON, S.C. 29414-8406
(803) 556-2923 OR TOLL FREE IN U.S.A. 1-800-822-8711
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Administrative Order on Consent, which we viewed with the
feasibility study in January of '88 and this will be based on
our input from the public on this meeting, and the remedial
investigation, to develop what we call a reqular decision or
a ROD. We expect right now to have that regular decision
signed by our administrator at the end of March. Following
that we enter into negotiations with the potentially
responsible parties again, to try to convince them of the
remedial design. Following that decision we enter into the
actual environmental cleanup.

Something I forgot to
mention. There are some handouts on the front table that
basically have all the overheads that I will be using. I'm
sorry I forgot to mention that beforehand.

This 1is what we call
a time line that identifies the activities that occur. what
I've highlighted in red is this meeting tonight, which is
what we call the public meeting. Tonight is our public
comment period, which 1is where we encourage the public to
voice their opinion with regard to the Medley Farm site. The
public period ends March 15th. 1If an additional thirty days
is requested by the public, we would extend it another thirty
days. That would extend it to April 15th. Again, this is
being made a part of the record this evening. our

responsiveness summary, a transcript from tonight's meeting
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and all public comments and our responses to those public
comments. That's part of our rgcord. It becomes part of
this public meeting. Then it goes in the decision stagé,
signed by our regional administrator and it goes into the
remedial design negotiations, which is approximately a six
month time frame. There is negotiation with the potentially
responsible parties and then if that fails there is a filing
with the Federal Court, and then following that we go into
the Court. That gives you an idea of our time frames.

The next is the
remedial objectives of the investigation; that is to identify
the contamination in both the soil and the éroundwater. This
will give you an idea of the characteristics of the environ-
mental mediums at the site, the soils, the bedrock, to
determine chemical, physical and hydrogeological
characteristics; to determine the presence or absence of
source areas. Again, we looked at the impact it would have
on Jones Creek and to identify any of those potential
contaminants to the public.

To accomplish that
the EPA proposed to take soil borings. The results of that
were published in April, I believe, of '90.

And these little
circles are the 1locations of surface water and the soil

boring locations.

RAY SWARTZ & ASSOCIATES
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This is jusﬁ a review
of what they found at the site from the remedial investiga-
tion. The soils of the disposal areas are contaminated with
volatile compounds at the site, as well as semi-volatile
compounds. Groundwater at the site and downgradient are con-
taminated with volatile compounds again. Metal was detected
in groundwater, but that is natural occurring. The levels
detected did not pose a risk. The groundwater is moving in a
southeasterly direction and the sprouse well is hydraulically
upgradient of the site. There were no contaminants found in
Jones Creek. And Jones Creek is running through here.

And this overhead
shows the contaminants found in the bedrock portion of the
aquifer. Disposal activities occurred up in this area.

And this overhead
shows the direction of flow of water 'in the bedrock portion
of the aquifer and the contaminants in the southeastern
direction towards Jones Creek.

Basically this shows
the contaminants found in the soils at the site. Again,
that's voiatile as well as semi-volatile organic compounds at
the site.

This gives you the
chemicals detected. The volatile organic compounds, 1,1,2-

Trichloroethane; out of thirteen it was detected in two of

RAY SWARTZ & ASSOCIATES
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those detections. The second column, that gives you the
range of detected concentrations found.

This schedule shows
the chemicals found - in saprolite wells and this schedule
identifies the chemicals found in the bedrock wells,
including the number of detections and the frequency of
detections.

Part of the remedial
investigation is called a risk assessment objectives.
Basically this looks at the contaminants detected, where they
were detected and what possible pathway those contaminants
have to reach either the environment or the public. And we
have quantitative as well as a qualitative.

Based on the informa-
tion provided during the remedial investigation, the risk
document, under today's conditions, the site does not pose a
risk to either public health or the environment. The
feasibility study states that the site does not pose a risk
in the future; that PRPs or potentially responsible parties
need to go back and re-evaluate that if we feel that the
groundwater, under a scenario of the site becoming a
residential area, is considered.

The objectives of the
feasibility study is to look at potential technology to clean

up the site, and then narrowing down from that laundry list

RAY SWARTZ & ASSOCIATES
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the technology that are applicable to the site. There are
several screening factors for criteria used on the
technology. And then once you've cleared that, you go down
to a smaller 1list, and then we go into a more detailed
evaluation of those alternatives, which uses nine criteria to
evaluate alternatives. They basically are threshold criteria
...let me back up. There are three levels of criteria. The
first one 1is threshold criteria. These must be met by the
alternatives. The first one being the overall attention to
human health and the environment and the second one is in
compliance with applicable or relevant and appropriate
requirements, which we call ARARs. That's actually...
A-R-A-R-S. We take these criteria and we look at them under
what we call primary balancing criteria and those are long
term effectiveness and permanence; reduction of toxicity,
mobility or volume; implementability; short term effective-
ness and then cost.

I'd 1like to briefly
go through that whole Dprocess. Potential groundwater
remediation technology at the site, considering the no action
alternative at all sites based on the risk assessments, which
is a Baseline Risk Assessment. Groundwater recovery. We had
certain types of ways we could recover groundwater;
extraction wells, subsurface trenches and drains and

alternative concentration limits. wWe have identified several

RAY SWARTZ & ASSOCIATES
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ways of treating that groﬁndwater once it is extracted from
the ground. One is air stripping, activated carbon, chemica;
oxidation, land treatment and biological treatment. And once
we have it out of the ground we need to do something with it
after it is treated. Discharge of extracted groundwater.
There 1s the surface water discharge; pump it through the
local sewer plant; discharge it out through an irrigation
process or 1into injection wells on the site. And potential
soil remediation technologies; again the no action alterna-
tive. In~-situ treatment, treatment in place; soil vapor
extraétion, enhanced biodegradation, soil flushing and
vitrificatién. And also the off-site treatment or disposal;
incineration or disposal at an approved hazardous waste site.
And then containment, which is capping, slurry walls around
the containment, grouting, sheet piling around it or bottom
sealing.

The groundwater
control technology summary, the ones highlighted in red, as
to what was actually kept as far as potential alternatives to
Clean up the site. And then a rough cost estimate was
performed ‘for each of those alternatives and based on those
cost amounts, several alternatives were eliminated. What
these alternatives consist of, again, no action at the site,
let nature take its course. The second one is no action;

long term monitoring, which consists of, again, letting

. RAY SWARTZ & ASSOCIATES
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nature take its course, but we would require occasional
sampling of the monitoring wells to address or to measure how
quickly mother nature is cleaning up the site as well as to
make sure we didn't miss anything or take care of something
that might come up down the rocad. The next is what we call
MCLs, which are maximum concentration levels or limits, and
those are levels of contaminants allowable in drinking water.
under this scenario the pump and treat system would have to
attain that 1level or be above that level across the entire
site and it was estimated that this scenario would include or
would exceed up to pumping thirty gallons of groundwater per
minute. And then for treatment of that extracted
groundwater, air stripping prior to discharge to Jones Creek.
The fourth alternative for groundwater that was considered
was the MCLs at the property line of the site and then

treating that extracted groundwater with air stripping prior
to discharging the groundwater to...or the treated ground-

water to Jones Creek. This was estimated to be fifty gallons

per minute. For source control, there was a no action
alternative. on the second scenario for soils, there is
capping the source area. That would prevent rain from

infiltrating the soils and therefore washing the contaminants
further down in the groundwater. And the third alternative
is soil vapor extraction. That would be installing wells

into the saturated soils on the site, putting a vacuum on
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those wells and drawing the organics out, which puts air in
and allows those to be drawn up and out.

Based on the informa-
tion provided in the feasibility study, basically the remedy
that the EPA has selected as the preferred alternative is
right here for groundwater. I think on the page that...I
think this page 1is not in the packet. 1It's a loose page,
unfortunately, that did not get attached; so if you'll pick
one up on the way out, thét would be appreciated. Basically
during the remediation of the site, wells need to be sampled
on a periodic basis to insure that, one, we have captured the
groundwater and, two, to measure the possible remediation;
Installation of a groundwater extraction system, in this case
we're proposing wells, extraction wells; treating the
extracted groundwater through an air tower to remove the
volatile organics and then discharging that treated ground-
water to Jones Creek via an NPDES Discharge Permit. NPDES
stands for National Discharge...National Pollutants Discharge
Elimination System. That's what NPDES stands for. 1I have a
note here. Metal 1is more...the standard for discharging
surface water 1is more stringent for metal than for organics
and the levels of metal that may be in the groundwater, that
are in groundwater, may cause a problem in surface waters to
aquatic 1life; so treatment for metal may be necessary in

order to meet that discharge permit requirement. And that's
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why I have that little thing in parenthesis there. And then
there is essentially a catch all to re-evaluate the
monitoring system that exists on site today to make sure that
we're not missing anything. And then there is the deed
restrictions, which would prevent somebody from installing a
drinking well on the site.

And for source
remediation, to install a network of air withdrawal or vacuum
wells 1in those areas that were identified as containing
levels of contaminants high enough to impact groundwater. As
I explained before, you put a vacuum on those wells to create
a air flow through the system to remove the organics up and
through the wells, and then prior to discharge, or the
initial start-up of the system, it will probably be
generating gquantities of organics out of the soil, and the
extracted air will be sent through an activated carbon filter
process prior to being discharged into the environment.

And then we will
sample surface water and sediment in Jones Creek as well as
the tributaries to Jones Creek to make sure the system is
working; so 1if we're missing something with our groundwater
tracking system, we would anticipate seeing it entering this
surface water.

Basically the two

groundwater extraction systems considered in the feasibility
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study were, one, putting. a line of groundwater extraction
along these two lines. This line would result in containing
the NCLs across the site, which would, as I mentioned
earlier, result in a thirty gallon per minute flow for
groundwater. The second alternative considered in the
feasibility study was this second line, the other line of
extraction. This system would meet NCLs at the property
boundary and result in a flow out of the ground of fifty
gallons per minute. This little red box is a location of
where the groundwater treatment system would be installed and
would discharge, with piping, down to Jones Creek, wnich
would be down here somewhere. It would be off the map.

This map shows those
areas 1in the soils where concentrations of organics in soils
will continue in groundwater above the maximum concentration
level, and these are the areas where the so¢0il vapor
extraction system would be employed.

And this 1is Jjust a
schematic of the so0oil vapor extraction system. You have your
extraction wells, your vapor extraction wells all tied into a
central central manifold, which is attached to some type of
suction, via a pump or blower, which is then tied into the
treatment systen, beéause you're also going to be extracting
water vapor as well, which will be collected and pumped off

and then the air stream will be piped through an activated
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carbon filter to remove the volatile organics and semi-
volatile organics from that air stream prior to releasing
that air stream through the environment.

And I think some of
the names got misspelled on it. If further information is
requested or desired, I am the primary contact for the
Agency. Richard Haynes is the primary contact for the State,
South Carolina Department of Health and Environmental
Control.

One other thing I
need fo men;ion, the Agency also has what we call a Technical
Assgsistance Branch Program, which basically gives money, under
certain conditions, that has to be met, to the public in
order for the public to hire its own consultant to basically
review the findings, all the documents in the superfund site,
and then provide that information to the public in maybe a
more understandable meaning. Bﬁt that grant is available.
It's made available for all superfund sites, and the contact
for a technical assistance grant is Denise Bland, and that's
her address and telephone number.

Basically that's
really my presentation. Again, this meeting 1is being
reported by a court reporter. We need to get an accurate
transcript. I am opening the floor for any questions.

Should you have a question, please state your name so that
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.(803) 556-2923 OR TOLL FREE IN U.S.A. 1-800-822-8711




20

21

22

23

24

25

EPA - MEDLEY FARM SUPERFUND SITE Page 14

the court reporter can dget an accurate account of it, and
please speak up 1loud enough so that she can hear your
question so that she can put that down on paper as well. Are
there any questions? .

MR. CODY SOSSAMON: Cody Sossamon. What
companies or individuals have been named, individual
companies or parties, and will there be any criminal charges
filed against them in this?

MR. JON BORNHOLM: Okay, the responsible
parties I have at this time, the Administrative Order, are
Milliken and Company, Unisphere Chemical Corporation,
National sStarch and Chemical Corporation, Abco, BASF Corpora-
tion, Polymer 1Industries, Tanner Chemical Company, Ethox
Chemical, 1Inc., and there are several‘others that were not
identified prior to the remedial action.

MR. CODY SOSSAMON: Are any of the
Medleys identified?

MR. JON BORNHOLM: The Medleys are also
identified as potential possible parties.

MR. CODY SOSSAMON: And Ralph Medley?

MR. JON BORNHOLM: Ralph and Clyde are
both identified as a potential possible party, too.

MR. CODY SOSSAMON: Do ya'll rlan to
bring criminal charges?

MR. JON BORNHOLM: To the best of my
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knowledge I do not know. I cannot say.

MR. CODY SOSSAMON: Are vya'll going tq
try to recover the initial clean-up cost in this?

MR. JON BORNHOLM: My understanding is
that the majority of our clean-up costs is coming from the
responsible parties.

MR. CODY SOSSAMON: From those that you
named?

MR. JON BORNHOLM: From the ones that I
listed off, yes. How much each contributed, I do not know.

MR. CODY SOSSAMON: You don't know. the
exact amounts?

MR. JON BORNHOLM: I don't remember all
of them, but I know that the majority of our costs have been
recovered.

MR. CODY SOSSAMON: ~What have they paid
for?

MR. JON BORNHOLM: The potentially
responsible parties have paid for all the investigation work
done to date. The only costs that the government has
incurred right now are oversight costs and we will also be
seeking to recover those costs from the responsible parties
as well. Are there any other questions?

MR. MATT STAHL: ‘ Matt sStahl with the

Spartanburg Herald Journal. How much is the cost of the
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clean-up? I know we've seen some figures, but just how much
is the cost?

MR. JON BORNHOLM: The costs generated
from the feasibility study, several scenarios were put out.
The first, a ten year scenario for fhis pumping and treating
of groundwater was calculated, and just to round off numbers,
that was estimated to 1.2 million dollars. And that's on the
construction of groundwater remediation by itself. The same
thing, dgroundwater remediation by itself, over a thirty year
period, again for construction for that system, it's
estimated to be 1.9 million dollars. For the source remedia-
tion, soll vapor extraction process, the present costs were
set at $§550,000.00 and it was estimated to take one year to
do contamination soil samples; so basically if you put those
numbers together, the present costs for ten years of pump and
treat with soil vapor extraction, it's 1.8 million dollars.
For groundwater extraction and treatment over a thirty year
period, along with soil vapor extraction, it was estimated to
be 2.4 million dollars.

MR. CODY SOSSAMON: The ten years and the

thirty years, I'm not quite clear on what the...

MR. JON BORNHOLM: The significance of
that?

MR. CODY SOSSAMON: - Yes.

MR. JON BORNHOLM: The remediation of
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groundwater is not a science; so basically what this is doing
is to 1look at the process over a thirty year period and try
to generate some costs that would take care of the remedia-
tion period. The idea here, at least for Medley Farms, is
that 1it's been estimated by Sirrine that it will take twenty
vears, under natural conditions, for the natural flushing of
solls by rain to clean the soils down to the level where
there 1s no 1longer any natural groundwater. That's twenty
vyears. And at the same time they're going to be treating and
pumping over that twenty years to remove those contaminants
that will be entering the groundwater. The purpose of.the
soil vapor extraction system is to try to shorten that period
of allowing organics to enter the groundwater, and hopefully
they can shorten that period. Did that answer your question?

MR. CODY'SOSSAMON: Yes, I think so.

MR. JON BORNHOLM: That's how 1long it
takes to accomplish that.

MR. CODY SOSSAMON: So the least it would
cost then is 1.8 million for ten years and 2.4 million for
thirty years?

MR. JON BORNHOLM: Correct.

MR. CODY SOSSAMON: If it takes thirty
years it would go a little bit more?

MR. JON BORNHOLM: Correct. And 1if it

would only take twenty years, it would take somewhere in

RAY SWARTZ & ASSOCIATES
P.O. BOX 38038 - CHARLESTON, S.C. 29414-8406
(803) 556-2923 OR TOLL FREE IN U.S.A. 1-800~822-8711




19

20

21

22

23

24

25

EPA - MEDLEY FARM SUPERFUND SITE Page 18

between there.

MR. MATT STAHL: . Will the EPA have to
enter into negotiations with the responsible parties? -

MR. JON BORNHOLM: Following...after the
Agency publishes its decision, the Agency then issues special
notice letters to all of the identified potentially
responsible parties to begin negotiations on the remedial
design and the investigation, and that is a six month time
frame that needs to be aliowed. The document that hopefully
comes out of that process is what we call a Consent Degree,
and that 1is 1lodged 1in the Federal Court system. 1It's not
really the'BPA, but we ask the Federal Court to stand behind
it as well. Now, if we can't come to a conclusion following
the six months, we will, more likely than not, issue what we
call a Unilateral Administrative Order forcing the PRPs to
implement a new design, a new remedial action, and then if
they refuse to do that then the superfund comes in and they
are then liable for further damages, if they do not go ahead
and do them themselves. |

Are there any other
questions?
Okay, if you have not

signed on the attendance sheet, please do so on your way out
so that we can have an accurate record. There are fact

sheets that they sent out Friday. Hopefully you've received
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them by now. If you haven't received one, please take one on
the way out. And again, there's a copy of a lot of the
overheads that I used tonight. Please feel free to take one
so that I don't have have to carry them back to Atlanta with

me. And with that, thank you.
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C-E-R-T-I-F-I-C-A-T-E:

I, Pamela A. McDaniel, Notary Public and Court
Reporter, certify that the foregoiné pages constitute a true
and accurate transcript, to the best of my ability, of the
proceedings as taken by me stenographically on the date and

at the time hereinbefore mentioned.

TN ) .
— , )N d
(\\,/C;;uAJQ/’ 42_'¢/;V17LLLL490¢/Z—/
Z{NOTARY PUBLIC FOR SOUTH CAROLINA
My Commission Expires: 12/18/95
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REMEDIAL INVESTIG !'ION FINDINGS

' SOIL$ IN THE IMMEDIATE VICINITY OF DISPOSAL AREAS ARE

CONTAMINATED WITH VOCs AND SVOCs

GROUNDWATER IN BOTH THE SAPROLITE AND BEDROCK BENEATH AND
DOWNGRADIENT OF THE SITE ARE CONTAMINATED WITH VOCs

INORGANICS (METALS) DO NOT POSE A RISK

GROUNDWATER IS MOVING IN A SOUTHEASTERLY DIRECTION AND THE
SPROUSE WELL IS HYDRAULICALLY UPGRADIENT OF THE SITE

NO CONTAMINANTS HAVE BEEN DETECTED IN JONES CREEK
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CHEMICALS DETECTED IN SURFACE SOIL
MEDLEY FARM SITE

Frequency Range of

Chemical _ _of Detection _______ Detected Concentrations (ug/kq)(®
Volatile Organic Compounds®

*1,1,2-Trichiorosthane 213 110-160
*1,1,2,2-Tetrachloroethane 213 85-91
*1,2-Dichioroethene (total) 6/13 4-200
*1.2-Dichloropropane 113 . 21
Chiorobenzene 113 3
Chioroform 113 3
*Ethyibenzene 213 7-33
*Methyiene Chloride 1113 2-23
*Styrene 2/13 311
*Tetrachiorosthene 413 ' 569
Toluene IN3 1
*Trichloroethene 413 7-70
*Vinyl Chioride 413 25-210
Semi-Voistile Organic Compounds®

1,2-Dichiorobenzene 2/18 . 190-200
*1,2,4-Trichiorobenzene 418 810-1200
2-Methylinaphthalene 218 140-160
*Butyibenzyiphthalate 5/15 : 140-1100
*Di-n-butyiphthailate : 418 78-1100
*Di-n-octyiphthalate 4/15 : 3600-5400
Diethyiphthalate 115 110
*bis(2-Ethyihexyi)phthalate 6/15 82-33,000
Pesticides/PCB

*Toxaphene 2/13 330-520(9
*PCB-1254 313 200-1900

b |
* Chemical of potential concemn

@voiatile organic compounds and pesticides/PCB are based on data from the followmg
sampies: HA-1 thru HA-12, and HA-8-A.

®)Semi-volatile organic compounds are based on data from the following samples: HA-1
thru HA-12, HA-6-A, HA-16, and HA-16-A.

(€7The range of detected concentrations include estimated results (chemical concentrations
less than the contract-required quanitation limit).

(YDuplicate samples taken at same location.
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CHEMICALS DETECTED IN GROUND WATER - BEDROCK WELLS
MEDLEY FARM SITE

Frequency Range of
mical of Detection Detected Concentrations (ug/)(®
Volatile Organic Compounds
*1.1-Dichloroethene 6/15 2.2-440
1,1-Dichioroethane 2/15 2-3
*1.1,1-Trichloroethane 9/15 4-310
*1,1.2-Trichloroethane 115 3
*1.2-Dichiorosthane 5/15 12-290
1,2-Dichioroethene (total) 2/15 2-17
*2-Butancne 4/15 6.8-13
*Acetone /15 1-18
*Benzene 115 1
Carbon Disulfide 115 4
Chiorobenzene 115 1
*Chloroform 6/15 ' ' : 4-7
Chioromethane 115 2
*Methylene Chloride 3/15 48-110
*Tetrachloroethene 8/15 8-230
Toluene 2/15 35
*Trichloroethene §/18 140-720

Semi-Volatile Organic Compounds
None detected

* Chemical of potential concemn

(®Detected soncentrations include estimated results (chemical concentrations less than the
contract-iequired quantitation limit).




FINDINGS OF THE RISK ASSESSMENT (BASELINE CONDITIONS)

NO PRESENT SIGNIFICANT CARCINOGENIC RISK DUE TO EXPOSURE TO
SITE-RELATED CHEMICALS AT THE SITE THROUGH ANY OF THE
ENVIRONMENTAL MEDIA

PRELIMINARY ASSESSMENT SHOWS THERE IS NO POTENTIAL FOR '
SIGNIFICANT RISK TO WILDLIFE POPULATIONS

PRP8 NEED TO RE-EVALUATE THE FUTURE RISK SCENARIO FOR HUMAN
CONSUMPTION OF CONTAMINATED GROUNDWATER



OVERVIEW OF THE FEASIBILITY STUDY

POTENTIAL GROUNDWATER REMEDIATION TECHNOLOGIES

N TION (NATURAL TION

GRQUNDWATER RECOVERY
EXTRACTION WELLS

SUBSURFACE DRAIN AND INTERCEPTION TRENCHES
ALTERNATIVE CONCENTRATION LIMITS

TREATMENT OF TER
AIR STRIPPING
GRANULAR ACTIVATED CARBON
CHEMICAL OXIDATION (UV-OZONE)
BIOLOGICAL TREATMENT
LAND TREATMENT

DISCHARGE OF EXTRACTED GROUNDWATER
SURFACE WATER DISCHARGE

GAFFNEY PUBLICLY OWNED TREATMENT WORKS
HORIZONTAL IRRIGATION
INJECTION WELLS



S It talin e

GROUND WATER CONTROL
TECHNOLOGY SUMMARY

TECHNOLOGY STATUS REASON
GROQUNDWATER RECOVERY
EXTRACTION WELLS RETAINED
SUBSURFACE DRAINS/
INTERCEPTION TRENCHES REJECTED CANNOT BE INSTALLED AT DEPTH iN BEDROCK
ACLs REJECTED SITE CONDITIONS NOT APPROPRIATE
NO ACTION RETAINED
3BQUNDWATER TREATMENT
ACTIVATED CARBON ADSORPTION RETAINED
CHEMICAL OXIDATION RETAINED
BIOLOGICAL SYSTEM REJECTED CHLORINATED VOCS RESISTANT T BIODEGRADATION
AIR STRIPPING RETAINED
LAND APPLICATION REJECTED RESISTANT COMPOUNDS, SEASOMAL USE
SAOUNDWATER DISCHARGE
SURFACE WATER (JONES CREEK) RETAINED
GAFFNEY POTW REJECTED DISTANCE TO SERVICE
INFILTRATION GALLERY RETAINED PROVISIONALLY DEPENDING ON APPLICATION RATES
INJECTION WELL PROVISIONALLY DEPENDING ON APPLICATION RATES

RETAINED



ALTERNATIVE -

SC-1
SC-2

er-1

POTENTIAL REMEDIAL ALTERNATIVES
DESCRIPTION
GROUNDWATER CONTROL

NO ACTION
NO ADDITIONAL ACTIVITIES
INSTITUTE LONG-TERM GROUNDWATER MONITORING

RECOVERY OF ALL GROUNDWATER ABOVE MAXIMUM
CONCENTRATION LEVELS

TREATMENT USING AIR STRIPPING

TREATMENT USING CARBON ADSORPTION
TREATMENT USING CHEMICAL OXIDATION

RECOVERY OF ALL GROUNDWATER THAT COULD EXCEED MCis AT
THE PROPERTY LINE

TREATMENT USING AIR STRIPPING

TREATMENT USING CARBON ADSORPTION

TREATMENT USING CHEMICAL OXIDATION

SOURCE CONTROL

NO ACTION
CAPPING SOURCE AREA

SOTT. VAPOR ERXTRACTION IN AREAS EXCEEDING CALCULATED



ALTERNATIVE

GWC-1A
GWC-1P
GWC-2A
GWC-3A

SC-1
SC-2
SC-3

RETAINED ALTERNATIVES FOR DETAILED ANALYSIS

DESCRIPTION PRESENT WORTH COSTS

NO ACTION FOR GROUNDWATER
NO ACTION; LONG-TERM MONITORING
MCL8s ACROSS SITE; AIR STRIPPING

'MCLs AT PROPERTY LINE; AIR STRIPPING

NO ACTION FOR: SOURCE CONTROL
CAP SOURCE AREA

SOIL VAPOR EXTRACTION

$100,000
$440,000
$1,600,000
$1,300,000

$100,000
$810,000
"$620,000
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Mr. Jon K. Bornholm
Remedial Project Manager
U.S. Envirommental

Protection Agency _

Region IV

345 Courtland Street, NE
Atlanta, Georgia 30365
(404) 347-7791

Mr. Chuck Pietrosewicez

Agency of Toxic Substances &
Disease Registry Liaison

U.S. BEnvironmental
Protection Agency

Region IV

345 Courtland Street, NBE

Atlanta, Georgia 30365

(404) 347-1586

Ma. Denise Bland
Technical Assistance
Grants Coordinator
U.S. Envirommental
Protection Agency
Region IV
345 Courtland Street, NE
Atlanta, Georgia 30365
(404)347-2234

Ms. Cynthia Peurifoy
Community Relations
Coordinator
U.S. Environmental
Protection Agency
Region IV .
345 Courtland Street, NE
Atlanta, Georgia 30365
(404) 347-7791

RMATION THI ITE

Mr. Richard Haynes

State of South Carolina
Department Health and
Eavirenmcntel Contacl

2600 Bull Street

Columbia, South Carolina

(803) 734-5200

Mr. Keith Lindler

State of South Carolina
Department Health and
Environmental Control

2600 Bull Street

Columbia, South Carolina

(803) 734-5200

Mr. Thom Berry

Director, Division of
Media Relations

State of South Carolina

Department Health and
Environmental Control

2600 Bull Street

Columbia, South Carolina

(803) 734-5038

29201

29201

29201
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APPENDIX C:

Name
Doug Blanstt

Cody Sossaman
T. Pierre

T. Valerio

Jim Chamness
Fred Spencer
Phil Sarata
Matt Stahl
Scott T. Peeler

Jimmie G. Peeler

Ed Gregory

Evelin Henderson
Mark Henderson

Angéla Gorman
Richard Haynes

Yanging Mo

Address

LIST OF MEETING ATTENDEES

SCDHEC, Div. of Health and Hazard Evaluation

Columbia, SC 29201

Gaffney Ledger
Gaffney, SC

WYFF-TV 4N/A

National Starch and Chemical Co.

10 Finderne Avenue
Bridgewater, NJ 08807

Sirrine Environmental
P.0. Box 24
Greenville, SC 29687
Gaffney, SCN/A

WAGI-FM
Gaffney, SC 29340

Spartanburg Herald-Journal
313 1/2 N. Limestone St.

Ggffney, SC 29240

SCDHEC, Div. of Health
Columbia, SC 29201

WSPA Radio
WSPA Radio

SCDHEC, Div. of Health
Columbia, SC 29201

SCDHEC, Div. of Health
Columbia, SC 29201

SCDHEC, Div. of Health
Columbia, SC 29201

and Hazard Evaluation

and Hazard Evaluation

and Hazard Evaluation

and Hazard Evaluation

Note: None of the meeting attendees requested to be added to
the mailing list.
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Published GREENVILLE NEWS, Sunday 2/10/°l1

- I —— —

THE U.S. ENVIRONMENTAL PROTECTION AGENCY
INVITES PUBLIC COMMENT ON
THE ADMINISTRATIVE RECORD AND PROSPOSED PLAN FOR THE
MEDLEY FARM SUPERFUND SITE
IN CHEROKEE COUNTY, SOUTH CAROLINA
Tuesday, February 12, 1991 at 7:00 p.m.
Gatiney High School Cateteria
(803) 489-2544

The U.S. Environmental Protection Agency (EPA) will hold a pubdlic mesting on Tues-
day Febryary 12. 1991. a1 7:00 p.m. mmmumwmnms.sm

in the following Month. Afler NEgOUEtoNs with EPA. five of the powntally reaponeibie
partes (PRPs) agreed 10 fund and carty out the Remedial investgation/ Feambillty Study
(RI/FS) for the Site. The araft R

placed on the National

an e sirpping tower; and
© Soil vapor extracion in ereas caicutated soil remediation levels. if lev-
ols of conaminants in he extracted air are above 1hoee aliowed Dy either the
Clean Alr Act and/or the SdUth Poliution Control Act, then the exwacted
rﬂhmmmmmmmnmmn
Other Alsmalives - .
Other remedial atermetives under CONsideration INCiude:
© No acton

otmnummmmw
© Trestment of ground wealer using chemicel
orwammnmmmmmmmw

OMNMM
Thess sfternatives are pressnind fully in the FS.
Publie Commant Peried

EPA hereby announces s 30-day public comment period, from February 13 to March
14, 1901, during which 8me 116 pubIC is iINvited 10 review and comment on the Adminis-
rative Recordy, including the Proposed Plan, Ri, and FS repora. Selecson of the fina
remedy will be made after conmideration of all public CoMmMents on and the
Propossd Pan, and will be documentad in the Record of Decision for the Site.
Iinformation Reposiiories

au.n::t:-' --ar-—pmnm—
Qatinay, e Weanandey - Pridoy: 10 am-8
bt Sahsdoy: 10 a4 pm -
Contnet Me Anne Messiey
(083) 4873711
Addilonal information
. aler reviewing the Site informalion, you would ke 10 comment in wriling on EPA’s
preferred or other allematives, Or oher ISSUSS reievant 10 the Site clesnup, pleass mael
yOUr WHtiEn COMMants 1o:
Mr. Jon Berviholm
Aslations

ORIGINAL



The Greenville News
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Tuesday. March 19, 1991 7' i
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The sudlic comwnant seriod has
been extended for dn addttional
hirty gavs ond will eand on Aprtl
131,

The Procosed Plan oyttines
EPA’s oreterred cieanus ofterne-
tive for the site, a5 well a8 other
CleonUD olternctives ot were

THE U.S. ENVIRONMENTAL
PROTECTION AGENCY
ANNOUNCES EXTENSION OF
THE PUBLIC COMMENT
PERIOD ON THE PROPOSED
PLAN AND ADMINISTRATIVE
RECORD FOR THE
MEDLEY F

ARM
SUPERFUND SITE

8

W RN W RE N

1090—Lot & Fomnd

FOUND: Cocker Soanm!. GE séont

orea. Call 10 \dentity. 2044628 or | male Neutered cat
264-9046 eves.

711630=—Lout & Found

TOUND. bt ress S5
white, sher! heir, iriendly des.
About ) y. old. 8591044,
FOUND: Oranee 1 or 2 vr3. ol¢
n Suear Creek :

11. Coll 2448547

OR QUAL
ORIGINAI



ATTACHMENT E - WRITTEN COMMENTS RECEIVED BY EPA



1730 PENNSYLVANIA AVENUE. N.W.
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N ",l ‘- Y- -
G sR anem

T et ———— e -~ o

KiNnG & SPALDING

191 PEACHTREE STREET
ATLANTA. GEORGIA
30303-1763

l -l (..

"'h—.‘

404/372-4600
TELEX: 54-20917 KINGSPALD ATL
TELECOPIER: 404/572-5100

April 12, 1991

743 FIFTH AVENUE

WASHINGTON. DC 20006 NEW YORK NY 10151
TELEPHONE: 202/737-0500 TELEPHONE: 212/758-8700
TELECOPIER: 202/628-3737 TELEGOPIER: 212/3083-3673

VIA HAND DELIVERY

Mr. Jon K. Bornholm

Remedial Project Manager

United States Environmental
Protection Agency, Region IV

345 Courtland Street, N.E.

Atlanta, Georgia 30365 EPA — REGION IV

A
Re: Medley Farm Site TLANTA.GA

Dear Mr. Bornholm{

I am writing on behalf of the Medley Farm Site Steering
Committee. In accordance with the National Contingency Plan, the
Steering Committee hereby submits comments on the Environmental
Protection Agency’s ("EPA") proposed plan for remedial action at
the Medley Farm Site ("the Proposed Plan").

The Proposed Plan calls for:

°recovery and treatment of groundwater that exceeds
maximum contaminant levels at the Site; and

°soil vapor extraction to remove residual source
contamination.

EPA has concluded that the low levels of contamination
remalnlng in the soils at the Site pose no significant risk to
human health and the environment. Nonetheless EPA has proposed
that the soils be remediated through soil vapor extraction (SVE)
to speed and enhance the groundwater remediation at the Site. The
Steering Committee and its consultant, Sirrine Environmental
Consultants, do not agree that soil remediation should be required
in addition to direct groundwater remediation.

Almost all soil contamination was removed in the emergency
removal action in 1983. The residual soil contamination remaining
at the Site will naturally flush through and be captured by the



Mr. Jon K. Bornholm
April 12, 1991
Page 2

groundwater recovery and treatment system with no significant
impact on the operational life of that system. Groundwater
remediation alone will result in a permanent reduction of Site
contaminants. The proposed soil vapor extraction remedy would,
therefore, add to the cost of remediation at the Site without
appreciably reducing the potential risks posed by the Site or the
length of time for full remediation to eliminate those potential
risks.

The Steering Committee believes that soil vapor extraction
should be eliminated from the plan for remedial action. We
propose that EPA instead select natural flushing combined with
groundwater recovery and treatment as the remedy for the Site.

The effectiveness of this remedy will be reviewed after five years
of implementation. The impact of natural flushing on the
groundwater remediation can be evaluated more effectively at that
time. At this point, the estimated impact is not significant
enough to require a source control remedy such as soil vapor
extraction.

The Steering Committee’s position and alternative proposal
are discussed more fully in the attached comments. The Steering
Committee and Sirrine are available to answer any questions you
might have.

Sincerely,
37/}62$2?/f %1_)z;n
Mary Jalle “Norville
MJN:1lwb
Attachment

cc: Elaine Levine (w/attachment)
Keith Lindler (w/attachment)
Jim Cloonan (w/attachment)
Jim Chamness (w/attachment)
Medley Farm Site Steering Committee (w/attachment)



COMMENTS ON PROPOSED PLAN
FOR REMEDIAL ACTION AT THE
MEDLEY FARM SITE

APR 12 1991
SOGTT

EPA — REGION IV
ATLANTA, GA.

APRIL 12, 1991

SUBMITTED
BY

THE MEDLEY FARM SITE STEERING COMMITTEE



BACKGROUND

The U.S. Environmental Protection Agency (EPA) released a proposed
plan for remediation of the Medley Farm Site ("Site") in Gaffney,
South Carolina on February 7, 1991. The preferred remedy

involves:

Treatment Using Air Strioping: Recovery of all ground water

above maximum contaminant levels ("MCLs") and treating the
extracted ground water prior to discharging to Jones Creek

through an air stripping tower (Alternative GWC-2A); and

Soil Vapor Extraction: Soil vapor extraction in areas
exceeding calculated soil remediation levels. 1If necessary
to comply with applicable portions of the Clean Air Act and
the South Carolina Pollution Control Act, the extracted
vapors will be controlled using an activated carbon unit

(Alternative SC-3).

The Medley Farm Site Steering Committee ("the Steering Committee")
represents the parties who agreed under an Administrative Order by
Consent to perform the Remedial Investigation/Feasibility Study
("RI/FS") for the Site. Sirrine Environmental Consultants
("Sirrine") served as the Steering Committee’s consultant for
performance of the RI/FS. The Steering Committee and Sirrine have
reviewed the proposed plan. The Steering Committee hereby submits
comments on the plan and requests consideration of changes in the

plan based on these comments.



Specifically, the Steering Committee and Sirrine believe that
active remediation of Site soils is not necessary or cost-
effective. The rationale for their disagreement with the proposed

plan and a proposed alternative are set forth below.

OBJECTION TO REMEDY: NECESSITY OF SOURCE CONTROL

The great majority of chemical residuals at the Site were removed
during the immediate removal action in 1983. Remaining
contaminants in soils consist of low levels (generally less than 1
mg/kg) of primarily volatile organic compounds (VOCs). The
baseline risk assessment determined that Site soils do not pose-a
significant risk to human health or the environment through a

direct pathway.

The only risk posed by Site soils is the indirect risk that occurs
through the leaching of VOCs from certain areas of soils into
groundwater. As rainwater infiltrates the soils, the VOCs are
naturally flushed in the groundwater (Alternative SC-1). VOCs in
groundwater can then be recovered using extraction wells and
treated (Alternative GWC-2A). Consequently, when the groundwater
extraction system is operational, site soils will no longer pose a

risk to potential receptors either directly or indirectly.

Remediation of Site soils is not necessary to protect human health
or the environment from direct or indirect risks. All Site soils

are less than the TSCA remediation level of 10 mg/kg for PCBs, the



only identified ARAR for Site soils. Therefofe, remediation of
Site soils is not necessary for compliance with ARARs. Natural
flushing (Alternative SC-1) satisfies the threshold criteria given
by the National Contingency Plan ("NCP") for Protection of Human
Health and the Environment and Compliance with ARARs. Natural

flushing is therefore a protective alternative that is eligible

for selection as a source control remedy.

Once the threshold criteria are satisfied, selection of a source
control remedy must be determinedAfrom among the NCP'’'s primary
balancing criteria. Although the removal of VOCs from Site soils
might be accelerated through soil vapor extraction (SVE;
Alternative SC-3),-the efficacy of SVE depends on whether it would
decrease the time required for overall (soils and groundwater)
Site remediation and therefore be cost effective as compared to

pump-and-treat alone (i.e., natural flushing).

The primary balancing criteria are:

° long-term effectiveness and permanence

° reduction of toxicity, mobility and volume
.°  short-term effectiveness

° implementability

° cost

Evaluation of source control measures must be considered in the
context of the overall Site remedy, including groundwater

extraction and treatment. 1In this perspective, natural flushing



rates favorably withinAthe balancing criteria. Natural flushing
would effect a permanent reduction in the volume of VOCs in soils.
These VOCs would then be recovered by the groundwater extraction
system and treated, resulting in a net reduction in the toxicity
and volume of Site VOCs. Natural flushing can be readily
implemented and would pose no risks to the community or the
environment during implementation. As discussed below, natural
flushing is more cost effective than soil vapor extraction
(Alternative SC-3). Alternative SC-1 therefore achieves the best
aggregate agreement with the primary balancing criteria from among

the source control alternatives.

ESTIMATED DURATION OF GROUNDWATER EXTRACTION: CASE HISTORIES
Given that soils do not pose a significant risk at the Site, the
only reason for source control is if it would accelerate the
overall remediation of the Site. The Committee and Sirrine do not
believe that a source measure, such as SVE, will effect a
significant reduction in the time required to achieve remediation

levels in groundwater.

A number of recent EPA publications describing actual groundwater
remediation experiences indicate that remediation levels would not
be achieved long after theoretical models had predicted site
restoration. A sampling of EPA documents describing the

protracted periods for groundwater remediation include:



° " U.S. EPA Evaluation of Groundwater Extraction Remedies.
Office of Solid Waste and Emergency Response; EPA/504/
0289/054; Washington, DC, 1989.

° U.S. EPA. 1989. Consideration in Ground Water
Remediation at Superfund Sites. Memorandum from
Jonathan Cannon to EPA Regional dffices, Directive
No. 9355-4-03, Office of Solid Waste and Emergency
Response 1989.

° U.S. EPA. 1990. Evaluation of Ground Water Extraction
Remedies, v. 2, Case Studies, EPA/540/2-89/054.

° U.S. EPA. 1989. Ground Water Issue, Performance
Evaluation of Pump-and-treat Remediations. Office of
Research and Development.

° Hall, C.W., "Limiting Factors in Ground Water
Remediation", 20th Annual Conference on Environmental
Law, March 1991, Keystone, Co. [NOTE: C.W. Hall is
Director of EPA’s Robert S. Kerr Environmental Research

Laboratory. ]

A review of EPA and other technical publications on groundwater
remediation has concluded that restoration to MCLs is "currently
unachievable" (Travis and Doty, 1990). The review determined that
not "a single aquifer in the United States has been confirmed to
be successfully restored through pumping and treating." A
separate review article co-authored by EPA personnel (Haley, et
al, 1991) identified the following impediments to achieving MCLs

in relatively short time frames:



° . sorption of contaminants to saturated soils

° aquifer properties, such as subsurface heterogeneity and
fractures

° exceedingly low remediation levels

° presence of "stagnation zones" within the groundwater

extraction system.

All of these conditions are applicable to the Site. VOCs at the
Site have significant organic carbon/water partitioning
coefficients, indicating a tendency to sorb to soils. The geology
consists of a low conductivity saprolite, a higher conductivity
transition zone, and fractured bedrock. Experience at other sites
indicates that this heterogeneity will likely protract the time
required for aquifer restoration due to differing contaminant
desportion rates and discontinuities in hydraulic flow patterns.
The collective effect of these factors is to all but guarantee
that groundwater remediation at the Site may not achieve MCLs for
decades since MCLs at the Site are generally at the low parts per
billion range. While groundwater recovery and treatment will
reduce contaminant levels significantly (90+%), MCLs will likely
not be achieved in predictable time frames with or without source

control.

Both review articles (Travis and Doty; Haley, et. al.) indicated
that:
° plume containment and mass reduction should be primary

objectives of groundwater remediation and



° - that restoration of a heterogeneous aquifer to MCLs is

not likely.

Numerous EPA documents based on a variety of case histories
confirm the technical realization that groundwater remediation is
apt to be a containment action that preventé migration. Since
MCLs are not likely to be achieved with or without source control
in a predictable period of time, and since soils without treatment
present no direct risks to human health, the Steering Committee
questions the need for active source control measures at the Site.
Existing volatile organic compound (VOC) levels in groundwater are
evidence that natural flushing is occurring. Contaminants will,
therefore, be recovered and treated by the groundwater remediation
system. The proposed groundwater remediation system, with or
without source control, will reduce contaminant levels
significantly. In addition, contaminants will also be contained
from migrating beyond Site boundaries and prevent any future risks
to potential downgradient receptors. A source control remedy is

therefore not required for the remediation of Site soils.

OBJECTION TO REMEDY: COST-EFFECTIVENESS

The cost-effectiveness of SVE can best be evaluated by comparing
its present worth costs with the additional groundwater
remediation costs associated with natural flushing. Unsaturated
transport modeling can be used to predict the time required for
natural flushing to remediate Site soils. A batch flushing model

can be used to estimate the groundwater remediation period



following SVE and natural flushing. The difference in remediation
periods represents the additional groundwater remediation costs

that SVE must be compared against.

Existing Groundwater: A batch flushing model (EPA, 1988) was used

to estimate the time required to achieve MCLs under current
‘groundwater conditions. Based on a 99.8 percent reduction of
total VOCs in groundwater, remediation of Site groundwater is
projected to take approximately 10 years assuming no flushing of
additional contaminants into the groundwater. This time estimate
is almost certainly low, as evidenced by the previous discussion
regarding case histories and Site characteristics. A protracted
groundwater extraction period would reduce any time and cost

savings associated with SVE.

Soil Vapor Extraction: Remediation of Site soils to the
remediation levels given in the FS (Table 4.3) would require
approximately one year. SVE would be conducted concurrently with

groundwater extraction. .

Natural Flushing: Based on maximum site concentrations,
adsorption to soils, and MCL value, trichlorethene (TCE) would
determine the duration of natural flushing. The leaching
potential of TCE can be estimated using the unsaturated transport
model presented in the FS (Appendix E). Based on maximum soil
concentrations at the Site, TCE is projected to impact groundwater

above MCLs for approximately 20 years (see attached table).



Therefore, the time estimate projected for groundwater remediation .
assuming natural flushing with no SVE would be approximately 20

years.

Final Groundwater Extraction with Natural Flushing: Groundwater

extraction would be required following completion of natural
flushing to remove residual levels of VOCs. VOC levels after 20
years would be approximately at MCL levels (attached table),
considerably lower than for current conditions. It is assumed
that a 50 percent reduction in VOCs would be required following
the completion of natural flushing to obtain MCLs. Using the
batch flushing model, the additional groundwater extraction to
achieve the 50 percent reduction would require apéroximately one

year.

Final Groundwater Extraction with SVE: SVE is estimated to be

completed within one year. Groundwater remediation under current
conditions assuming no flushing of additional contaminants into
groundwater has been estimated to take 10 years. VOC levels
remaining after SVE could not impact groundwater above MCLs. No
further groundwater extraction past 10 years would be anticipated
if the remediation is accomplished as predicted by the
batch-flushing model. Based on the lingering effects of residual
VOC levels in groundwater, the extraction period of 10 years is

likely an underestimate.



Summary: Natural flusﬁing is projected to result in approximately
11 more years of groundwater extraction than if SVE were
conducted. Since the model predicts that a minimum of 10 years of
groundwater extraction would be required to achieve MCLs based on
current groundwater conditions, the costs for additional
groundwater extraction required to address further leaching would
not begin until year 10. Experience_with groundwater remediation
at Superfund sites indicates that groundwater extraction and
treatment under current conditions will not likely achieve MCLs
within the 10 years projected by the model. The difference in
groundwater extraction periods between SVE and natural flushing is

therefore likely to be an overestimate.

COST EVALUATION
The total present worth costs (PWC) for SVE (Alternative SC-3) and
annual groundwater remediation (Alternative GWC-2A) were estimated
in the FS to be:

° SVE: $620,000

° Annual groundwater remediation costs: $81,000

The present worth costs for SVE must be compared with the present
worth costs for the annualized series of groundwater remediation
costs for the additional 11 years of operation. Calculation of
the present worth costs for the additional groundwater remediation
is a two step process: |

° Convert the annual series to one cost at year 10.
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° . Convert the cost at year 10 to a present worth basis

(year 0).

Present worth costs are evaluated at a discount rate of 5 percent,
per EPA guidance. The calculation for the additional 11 years of
groundwater remediation is:

$81,000 (P/A, 11, 5%)(PF, 10, 5%)
$81,000 (8.306)(0.6139)

Groundwater remediation PWC

$410,000

COST EFFECTIVENESS DETERMINATION -

The present worth costs for soil vapor extraction would be
approximately $620,000. The present worth costs to conduct an
additional 11 years of groundwater remediation 10 years in the
future, as required for natural flushing, would be approximately
$410,000. Natural flushing (Alternative SC-1) is therefore a more
cost effective source control remedy for the Medley Farm Site than
soil vapor extraction (Alternative SC-3). The estimated
difference in present worth costs of approximately $210,000 is
almost certainly low since groundwater extraction at the Site will
likely require more than the estimated 10 years to achieve MCLs ’

with SVE.

Modeling predicts that aquifer restoration would require
approximately 21 years through natural flushing and groundwater
extraction. Both Site soils and groundwater would be at
remediation levels at this time, thereby satisfying SARA's
preference for a permanent remedy. The estimate of 10 years for

aquifer restoration through SVE and groundwater extraction is
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likely optimistic in light of EPA’s evaluation of other
groundwater remediation projects. The net result is that the
apparent difference of 11 years for aquifer restoration through
SVE is almost certainly overestimated and the difference in
remedial time frames will be less. Any reduction in the
differential time for remediation would increase the

cost-effectiveness of natural flushing (Alternative SC-1).

OBJECTION TQO REMEDY: CONCLUSIONS
° Direct remediation of Site soils (source control) is not
required because site soils do not pose a significant risk to

human health or the environment.

° The evaluation of groundwater remediation projects by EPA and
independent authorities indicates that projections of aquifer

restoration periods are greatly underestimated.

° Site conditions are consistent with aquifer and contaminant
characteristics that are likely to prolong aquifer

restoration.

° Natural flushing (Alternative SC-1) has estimated present
worth costs that are approximately $210,000 less than for SVE
(Alternative SC-3). Because groundwater models tend to
underestimate the time for aquifer restoration, the

difference in costs is likely to be significantly higher.
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° Active source control is not warranted for the Site based on

risk, technical, or cost considerations.

° Groundwater extraction alone can prevent potential future
risks, is technically justifiable based on EPA experience,
and in conjunction with natural flushing is the most cost-

effective remedy for the Site.

PROPOSED ALTERNATIVE

Knowledge of contaminant transporﬁ at the Site is based on two
sampling events conducted under passive conditions (no
remediation) and overly optimistic groundwater models. The
Steering Committee proposes that a remedy involving natural
flushing (Alternative SC-1) and groundwater control (Alternative
GWC-2A) be initiated at the Site. The effects of leaching from
soils and groundwater extraction can be evaluated at the 5-year
review of remedy using results from regular monitoring events.
Projections of the impact of soils on groundwater quality and
aquifer restoration time frames can be conducted more effectively
at that time. Should the results indicate a significant impact
from soils and potential for achieving MCLs in groundwater, a
pilot-test for SVE could be conducted to assess its site-specific
effectiveness. Full-scale SVE could be implemented once the
effectiveness was demonstrated and design parameters were
established. This approach would be based on site-specific data
and would allow the most demonstrated approach for selection of

remedy. Since Site contaminants have been flushing into
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groundwater for approximately 18 years, a review period of five
years should have no appreciable effect on Site conditions (any
variations in groundwater quality would be controlled by the
extraction system). The absence of any risks to human health

further validates the appropriateness of this approach.

REFERENCES

EPA, Guidance on Remedial Actions for Groundwater at Superfund
Sites, EPA/540/G-88/003, Washington, DC, December 1988.

EPA, "Evaluation of Groundwater Extraction Remedies", EPA/504/

0289/054, Washington, DC, 1989.

Haley, J.L. et al, "Evaluating the Effectiveness of Ground Water
Extraction Systems", Ground Water Monitoring Review, Winter 1991,

pPp. 119-124.
Travis, C.C. and C.B. Doty, "Can Contaminated Aquifers at

Superfund Sites Be Remediates?", Environmental Science and

Technology, Vol., 24, No. 10, 1990, pp. 1464-1466.

- 14 -



ATTACHMENT F - LETTER FROM EPA TO STEERING COMMITTEE,

DATED MAY 6,

1991



! z
M UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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. B REGION IV
4. ap0tt

345 COURTLAND STREET NE
ATLANTA. GEORG'A 30365

MAY 98 131
4WD-NSRB

Ms. Mary Jane Norville
King & Spalding

2500 Trust Company Tower
Atlanta, GA 30303

RE: Response to Comments On the Proposed Plan for the Medley
Farm Superfund Site

Dear Ms. Norville:

The Agency received comments on the Proposed Plan from the
Potentially Responsible Parties (PRPs) on April 12, 1991. The
Agency presented the Proposed Plan to the public during a
public meeting held on February 12, 1991. This meeting
initiated the public comment period which ended on April 13,
1991, after a 30-day extension to the initial 30-day comment
period.

In the April 12 correspondence, the PRPs outline their
objections to the rationale used by EPA in selecting Soil
Vapor Extraction (SVE) as a source control remedial measure.
Their objections centered on two main points:

o They question the necessity of source control
measures, since the Baseline Risk Assessment
indicates that Site soil contaminants do not pose
a direct risk. 1In addition, they point out that
recent EPA and other technical documents conclude
that the time frames for aquifer remediation are
underestimated, and that true time frames will in
fact always exceed those made using models. The
PRPs believe that SVE will not shorten the estimated
time required to remediate Site groundwater to MCLs.

o A cost comparison between SVE with a pump-and-treat
system, and natural flushing with pump-and-treat,
led the PRPs to conclude that natural flushing was a
more cost-effective remedy.

' The Agency agrees that the risk posed by contaminated site

soils is indirect, through leaching to the groundwater. In
selecting the proposed alternative, the Agency considered the
entire contaminated subsurface, both the saturated and
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unsaturated zones, as an integratéd whole. The rationale of
this approach was to obtain cleanup goals as quickly as
technically and economically feasible. :

The Agency agrees that levels of contaminants across parts of
the Site are less than 1 milligram per kilogram (mg/kg).
However, the Feasibility Study (FS) proposed installing the
SVE system in those areas of the Site where elevated levels of
contaminants in the soils were encountered. These areas are
defined in Figure 4.2 of the Feasibility Study.

The PRPs discussed thoroughly the ineffectiveness of
pumping/extracting groundwater as a clean-up method for
aquifers. The PRPs also emphasized that the time frames for
remediating the groundwater are generally underestimated.
They also quoted one publication which states that not "a
single aquifer in the United States has been confirmed to be
successfully restored through pumping and treating." Their
discussion was based on a review of technical studies of
groundwater remediation, including EPA studies.

The Agency does not dispute the findings of these studies,
However, the underestimation of time required for aquifer
cleanup applies not only to the pump-and-treat of groundwater
with residual soil contaminants having been removed during the
first year (SVE); it also applies to the pump-and-treat
undertaken 20 years later to remove the last contaminants
entering the groundwater (natural flushing). In addition, it
should be pointed out that one particular conclusion quoted by
the PRPs, that "plume containment and mass reduction should be
primary objectives of groundwater remediation", does not
correspond to either EPA policy or the requirements of the NCP
at this time.

In this regard, the PRPs note that trichloroethene (TCE) "is
projected to impact groundwater above MCLs for approximately
20 years" (page 8). This is the time estimated to be
required for natural flushing to remove all TCE (and other
contaminants) from the soil. It is then stated near the top
of this page that "remediation of Site groundwater is
projected to take approximately 10 years assuming no flushing
of additional contaminants into the groundwater."

The concentrations of contaminants which will be entering the
groundwater in the 20th year of natural flushing are not
known. The PRPs’ assumption that only a 50% reduction in the
concentrations present in the groundwater will be needed may
not hold true; as they point out, there are uncertainties
asgoiiated with the assumptions required by the computer
models.

Therefore, based on the above, for TCE that enters the
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groundwater in the 20th year of natural flushing, the estimate
could range up to another 10 years for the contaminant to be
removed from the aquifer by the groundwater pump-and-treat
system, depending on the levels present in the groundwater.

Based on these provisions, the comparison made on page 10 and
page 11 should use more than 11 Years as the difference in
time frames between the natural flushing alternative and the
SVE alternative:

20 yrs N. flushing vs. 10 yrs pump/treat
(incl. 10 yrs pump/treat) (includes SVE)

+ 1 yr pump/treat for last
“50% reduction”

21 to ? yrs total 10 yrs total

The difference will be greater than 11 Years: both values have
the pump-and-treat "asymptote factor", described in the
studies, which will cause them to be underestimates. But, the
natural flushing alternative has an additional unknown: the
length of additional pump~-and-treat time necessary to remove
the last TCE entering groundwater. The contaminant levels
produced by this leaching will likely be very low, but still
above MCLs: corresponding to those levels which take the
longest to reduce. Additionally, if the attenuation/leaching
model should also prove to have an "asymptote factor",
contaminants may continue to enter the groundwater beyond 20
years, thus further delaying attainment of cleanup goals.

If only 5 years were required to bring residual concentrations
down to MCLs, the additional costs for groundwater remediation
at present worth costs (GR-PWC)* would be:

$81,000 (P/A: 16, 5%) (P/F: 10, 5%)

GR-PWC

$81,000 (10.8378) (0.6139)

= $539,000

If 8 years were required, GR-PWC would equal $601,000, and if
10 years were necessary, $638,000.

The present worth cost for SVE is $620,000. The estimated
savings generated by natural flushing are thus not greater
than $200,000; rather, the estimate more likely ranges between
0 and $81,000. Such savings, if valid, are not substantial
when measured against the estimated total cost (net present
worth) of the remedy: $1.2 million (10 yrs), $1.8 million

(30 yrs).

* Same formula as used by PRPs.
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These possible cost savings are not enough to justify
selecting natural flushing as a source control remedy, which
essentially equates to a "No Action" remedy for the
contaminated soil areas.

In selecting a remedy, the Agency must evaluate two other
criteria not mentioned by the PRPs. These are:

o state acceptance/input
o community acceptance/input

State and community representatives will not support this type
of "No Action" scenario. The South Carolina Department of
Health and Environmental Control (SCDHEC) has already verbally
concurred with, and supports, the selected remedy.

Additionally, technical recommendations were considered. Two
EPA technical publications which concern pump-and-treat
systems are:

o Basics of Pump-and-Treat Ground-Water Remediation
Technoloqy. EPA/600/8-90/003, March 1990.

o Evaluation of Ground-Water Extraction Remedies.
EPA/540/2-89/054, September 1989.

The latter document was referenced in the PRPs’ comments.

Both of these documents make clear recommendations that any
and all residual source areas, whether above or below the
water table, be removed or addressed by another treatment
system. Use of multiple treatment technologies, such as that
outlined in the remedy selected for this site, is common at
CERCLA sites. In both documents, the recommendations are
offered as methods to enhance and improve the effectiveness of
pump-and-treat systems.

These recommendations, and the documents in general, support
the Agency’s opinion that, given the uncertainties associated
with pump-and-treat remediation of contaminated groundwater,
it makes sound economic and environmental sense to prevent or
at least minimize the contaminant mass from moving from the
unsaturated zone to the saturated zone, rather than waiting
for the contamination to enter groundwater and then attempting
to remediate the contamination. SVE is a proven technology
which can remove VOCs and prevent them from migrating into the
groundwater.
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In summary, it is the Agency’s opinion that the selected
remedy is the best overall choice for remediation of both soil
and groundwater at the Medley Farms Site. The natural
flushing alternative is not acceptable because:

o the underestimation of the time necessary for
cleanup will apply to the groundwater
pump-and-treat undertaken at the end of the natural
flushing period, which is required to capture
residual contaminants entering groundwater late in
the 20-year natural flushing period

o the cost savings may not be substantial and do not
justify reliance on natural flushing

o technical publications strongly recommend
addressing residual source areas using a companion
technology along with pump-and-treat (such as SVE)

o the Agency believes it to be more logical to
eliminate the residual source areas, since they are
a potential problem which would likely affect the
pump-and-treat system, by using SVE to remediate
those areas.

Please address any questions or comments to the undersigned,
or to Ralph Howard, the Remedial Project Manager who will be
taking over guidance of the site following finalization of the
Record of Decision.

Sincerely,

//$l( Jowd L=

Jon K. Bornholm
Remedial Project Manager



