- United States Office of EPA/ROD/R04-93/142
Environmental Protection Emergency and April 1993
Agency Remedial Response

SEPA  Superfund
Record of Decision:

Elmore Waste Disposal, SC

N N N N T N N N N N N
N N N N N N N N N N s
Pt st s Nt N Nt N N N N N
m




50272-101

REPORT DOCUMENTATION | 1. REPORT NO. 2 3. Reciplont’s Accession No.
PAGE EPA/ROD/R04-93/142
4. Tiie and Subtitle 5.  Report Date
SUPERFUND RECORD OF DECISION 04/26/93
Elmore Waste Disposal, SC 6.
First Remedial Action - Final
7. Author(s) 8.  Performing Organization Rept. No.
8.  Performing Organization Name and Address 10  Project Task/Work Unit No.

11.  Contract(C) or Grant(G) No.

©
[}
12. Sponsoring Organization Name and Address 13. Type of Report & Period Covered
U.S. Environmental Protection Agency
401 M Street, S.W. 800/800
Washington, D.C. 20460 14.

15. Supplementary Notes

PB94-964040

16. Abstract (Limit: 200 words)

The one-half-acre Elmore Waste Disposal site is a waste disposal facility located in
Greer, Spartanburg County, South Carolina. Land use in the area is mixed light
commercial, industrial, and residential. In addition, the site and surrounding area
lie within the Inner Piedmont Belt Core of the Piedmont Physiographic Province outside
of the 100-year flood elevation. Residents within Greer use the municipal water system
for their drinking water supply:; and no private water wells are located within one mile
of the site. Between 1975 and 1977, the site owner accepted numerous drums containing
various liquid and solid waste. In 1977, a State inspection discovered a number of
drums, some of which were leaking, and in 1977, the State ordered the site owner to
clean up the site and properly dispose of the waste materials. In 1979, the State
notified the site owner of non-compliance, and in 1980, EPA identified a partially
buried 6,000-gallon storage tank, containing what appeared to be waste oil, and
approximately 100 unmarked leaking drums during a site investigation. In 1981, another
EPA site investigation revealed that twenty-five 55-gallon drums containing soil and/or
wood chips remained onsite. A soil sample revealed the presence of elevated o
concentrations of numerous inorganic contaminants including chromium, copper, cyanide,
lead, and zinc, as well as twenty-two organic compounds. In 1983, another State

(See Attached Page)

17. Documemn Analysis a. Descriptors
Record of Decision - Elmore Waste Disposal, SC
First Remedial Action - Final
Contaminated Media: soil, gw
Key Contaminants: VOCs (benzene, PCE, TCE), metals (arsenic, chromium, lead)

b. Identifiers’Opan-Ended Terms

¢. COSAT Field/Group

18. Availablility Statement 19. Security Class (This Report) 21. No.ofPags
None 120
20. Security Class (This nge) 22. Price
None
(See ANSI-Z39.18) See Instructions on Reverse OPTIONAL FORM 272 (8-77)

g:.otmony NTIS-35)
partment of Commerce




EPA/ROD/R04-83/142
Elmore Waste Disposal, SC
First Remedial Action - Final

Abstract (Continued)

inspection identified 250 to 300 drums in various stages of decay; a large, partially
buried storage tank; and an empty tanker trailer. In 1984, further soil sampling for a
site screening study confirmed elevated levels of inorganic and organic contaminants in
onsite soil as a result of these improper disposal activities. In 1986, the State
conducted a removal action which included excavation, transportation, and disposal of

approximately 5,000 yd3 of contaminated soil and 16,840 pounds of liquids, backfilling

excavated areas with 5,456 yd3 of clean dirt, and installing four monitoring wells onsite
after the removal was completed. 1In 1986 and 1987, samples from these wells revealed
ground water contamination by VOCs and metals. This ROD addresses a first and final
action to prevent contaminated shallow soil from leaching to ground water and to remove
future risks posed by usage of contaminated ground water. The primary contaminants of
concern affecting the soil and ground water are VOCs, including benzene, PCE, and TCE; and
metals, including arsenic, chromium, and lead.

The selected remedial action for this site includes excavating contaminated soil until
remaining soil achieves the concentrations of arsenic 10 mg/kg and lead 500 mg/kg;
conducting verification sampling, pretreating the excavated soil, if necessary, and
transporting the soil to a permitted RCRA hazardous waste landfill; backfilling and
revegetating excavated areas; designing, constructing, and operating a ground water
extraction system; treating extracted ground water onsite.using aeration by oxidation,
chemical reduction, and chemical precipitation through pH ‘adjustment, in combination with
phase separation by flocculation, sedimentation, and filtration to remove metals;
dewatering solids ‘from the treatment process and temporarily storing these onsite for
later disposal in a RCRA landfill; using an air-, gas-, or steam stripping unit to remove
VOCs, followed by treatment using an activated carbon “polishing” unit; discharging the
treated ground water offsite to an industrial sewer or other appurtenance of the local
POTW; and monitoring ground water .and surface water. The.estimated present worth cost for
this remedial action is $2,823,300, which includes an estimated total 0&M cost of
$1,494,200 for 30 years.

PERFORMANCE STANDARDS OR GOALS:

Soil excavation goals are based on either health-based remédiation goals, EPA Region
health-based level of concern, or leachability-based remediation goals. Chemical-specific
soil excavation levels for surface soil for metals include arsenic 10 mg/kg; beryllium 4
mg/kg; and lead 500 mg/kg. Chemical-specific subsurface soil cleanup levels include
arsenic 300 mg/kg; beryllium 9 mg/kg; cadmium 4 mg/kg; chromium 800 mg/kg; manganese
10,000 mg/kg; nickel 400 mg/kg; and vanadium 600 mg/kg. Ground water clean-up goals are
based on either MCLs, proposed State MCLs, EPA action levels, or health-based remediation
goals. Chemical-specific ground water cleanup goals include benzene 5 ug/l; beryllium 4
ug/l; cadmium 5 ug/l; carbon tetrachloride 5 ug/l; chromium 100 ug/l; cis-1,2-DCE 70 ug/l;
lead 15 ug/l; manganese 3,000 ug/l; methylene chloride 5 ug/l; nickel 100 ug/l; PCE 5
ug/1; 1,1,1-TCA 200 ug/l; 1,1,2-TCA 5 ug/l; TCE 5 ug/l; vanadium 200 ug/l; and vinyl
chloride 2 ug/1l.
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DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Elmore Waste Disposal
Greer, Spartanburg County, South Carolina

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for
the Elmore Waste Disposal Superfund Site (the Site) in Greer,
South Carolina, which was chosen in accordance with the 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 Oil and Hazardous Substances Contingency Plan (NCP).
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 (ROD), may present an
imminent and substantial endangerment to public health, welfare,
or the environment.

DESCRIPTION OF THE SELECTED REMEDY

This remedial action addresses onsite soil contamination, the
principal threat at this Site; as well as onsite and offsite
groundwater contamination.

The major components of the selected remedy include:
SOURCE CONTROL

0O Excavation of contaminated surface and shallow subsurface
s0il, with verification sampling;

D Transport of the soil to a permitted RCRA hazardous waste
landfill;

O Disposal at the RCRA landfill facility, including
treatment of the soils if necessary to comply with Land
Disposal Restrictions (LDRs).



GROUNDWATER

0 Extraction of contaminated groundwater from the surface
(shallow) and intermediate aquifers;

O Treatment using aeration, chemical precipitation and
filtration to remove inorganic contaminants; and
air/gas/steam stripping to remove organic contaminants;

O Discharge of the treated groundwater to a local Publicly-
Owned Treatment Works (POTW).

CONFIRM EXTENT OF GROUNDWATER CONTAMINATION

O Further sampling to confirm the absence of contributing
sources of contamination east and north of the Site;

O Further sampling to confirm or further delineate the
vertical extent of groundwater contamination.

SITE MONITORING

0 Quarterly sampling of groundwater and surface water
samples to monitor the concentrations and movement of
contaminants.

STATUTORY DETERMINATIQONS

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 for this Site. However, because
treatment of the contaminated scil was not found to be
practicable, the soil remediation component of this remedy does
not satisfy the statutory preference for treatment as a principal
element. The selected groundwater remedy component satisfies the
preference for treatment.

Since selection of this remedy will result in contaminated
groundwater remaining onsite above health-based levels until
remedy implementation is complete, a review will be conducted
within five years after commencement of remedial action to insure
that the remedy continues to provide adequate protection of human
health and the environment.

Stk /N Jota 4-26-93

Patrick M. Tobin Date
Acting Regional Administrator
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DECISION SUMMARY
ELMORE WASTE DISPOSAL SUPERFUND SITE

GREER, SPARTANBURG COUNTY, SOUTH CAROLINA Page 1

1.0 SITE LOCATION AND DESCRIPTION

The Elmore Waste Disposal Site (the Site) is located near the
intersection of Sunnyside Drive and East Poinsett Street (South
Carolina Highway 290) in the City of Greer, Spartanburg County,
South Carolina (Figure 1). Site coordinates are 34°56°07.3"
North latitude and 82°13/00.5" West longitude.

1.1 Site Description

The Site is a grassy field approximately one-half acre in size.
The Elmore home and the largest Site land parcel (Figure 2) is
owned by William J. Elmore, Sr. The site is not enclosed by a
fence, and access is unrestricted.

On the west side of the Elmore Site are an empty building (a
former tavern) and four residential homes. These two land
parcels are owned by Mrs. Betty K. Pearson, sister of William
Elmore, and Mr. Thomas Wood, respectively. A railroad owned by
CSX Transportation, Inc., borders the Site on the north, and
Poinsett Street (SC Highway 290, a two-lane highway) is the
southern boundary. A single family residence borders the Site to
the east. The area between East Poinsett Street and the northern
set of CSX Railroad tracks, encompassing the Site, is zoned for
"light commercial” use. Just across Sunnyside Drive west of the
Site, an asphalt plant occupies land zoned industrial. To the
north of the Site, beyond the CSX Railrocad tracks, is an area of
single family homes which is zoned residential.

Most of the city of Greer lies within one mile to the
west/northwest of the Site. Land to the east and southeast of
the Site is mainly used by small businesses and industries.

These businesses and industries are surrounded by large tracts of
pasture land. According to the Spartanburg County Planning
Department, most residential expansion in the vicinity of the
Site is toward the south and southeasct.

A well search/survey early in the Remedial Investigation verified
that all area residences are on the Greer city water system, and
that no private water wells are located within one mile of the
Site. The source of the Greer public water system is Lake
Cunningham on the South Tyger River. Lake Cunningham is located
approximately 3.4 miles north of Greer, five miles upstream from
the confluence of Wards Creek and the South Tyger River. Wards
Creek is a small tributary located approximately 700 feet north
of the Site, which flows northeasterly into the South Tyger
River. The South Tyger River and its tributaries are classified
by the State of South Carolina as Class B waters, suitable for
fishing and as a drinking water source after standard treatment.
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Page 4

1.2 Site Topography and Drainage

The Site is a grassy field with a dense incursion of kudzu in the
north and western portions. Surface elevations at the Site
decrease toward the northwest, with slopes ranging from 5 to 10
percent (Fiqure 3). Surface drainage and runoff from the Site
flows northwestward and discharges into a storm drain inlet
(shown on Figure 2) located at the intersection of Sunnyside
Drive and the CSX Railroad tracks overpass. This storm drain
consists of both below-grade concrete pipe sections and open
concrete ditch sections. The storm drain also receives runoff
from the asphalt plant, Sunnyside Drive south of the railroad
overpass, and Highland Avenue. From the inlet, the drainage
ditch runs northward along Sunnyside Drive and discharges into
Wards Creek approximately 700 feet north of the Site. Based on
the 1978 floodplain map for the area, the Site lies outside the
100-year flood elevation.

1.3 _Meteorology

The annual precipitation in Greer is 51.18 inches and is well
distributed throughout the year. However, at most only one-
quarter to one-third of the precipitation filters down into the
saturated zone, while the remainder is lost to surface runoff or
evapotranspiration. The mean annual lake evaporation is 40
inches. Average monthly temperatures range from 39.7°F in
January to 78.2°F in July. The normal daily minimum and maximum
temperatures in the coldest month, January, are 29.7°F and
49.7°F, respectively. The normal daily minimum and maximum
temperatures for the warmest month, July, are 68.3°F and 88.0°F,
respectively. The annual prevailing winds are from the northeast
at a mean speed of 6.8 mph.

1.4 Geologic_and Hydrogeologic Setting

The Site and surrounding area lie in the Inner Piedmont Belt Core
of the Piedmont Physiographic Province (Figure 4). The Piedmont
Physiographic Province is characterized by very dense dendritic
stream drainage and well developed topography.

The soil of the Inner Piedmont Core Belt can be classified as
Cecil sandy loam with a typical slope of six to ten percent. The
pH of Cecil soils is generally in the range of 4.5 to 6.5 at the
surface layer to 4.5 to 5.5 at deeper levels. The upper soil
zone is a grayish-brown, yellowish-brown, and brown very friable
sandy loam varying from one to ten inches thick. According to
the Unified Soil Classification System, the soil consists of
approximately 35 percent to 40 percent silts and clays, and 60
percent to 65 percent sand. It is a well drained soil that was
formed from weathered granite, gneiss, and schist. The
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infiltration, permeability, and available water capacity fall
into moderate ranges. The subsoil is a red, firm clay that is
exposed in many high degree slope areas due to the occurrence of
severe erosion.

The bedrock of the Inner Piedmont Geological Belt consists
predominantly of a blue to gray granitic bedrock. This bedrock
has undergone regional metamorphism to form biotite gneiss,
biotite schist, quartzite, hornblende gneiss, and related
metamorphic rock types. At the Elmore Waste Disposal Site, the
biotite gneiss consists of a medium to coarse~grained quartz and
felspar with accessory biotite and muscovite which weathers to
dark red, clay-rich saprolite. 1In less weathered zones,
fractures develop along bedding and cleavage planes within
individual geologic units, and are capable of transmitting
significant amounts of water. Volcanic intrusions are common
throughout the Inner Piedmont Core Belt.

Across the bulk of the region, the hard crystalline rocks have
weathered into a soft clayey or sandy saprolite. Often, the
saprolite retains much of the original rock structure. The
saprolite may occur at the surface to as deep as 140 feet or more
below land surface.

The primary source of recharge to the aquifers in the Piedmont
Physiographic Province of South Carolina is surface infiltration
from precipitation and snowmelt. Since all of the region
experiences steady and plentiful rainfall throughout most of the
year, the water table is affected more by surface features than
by climate. Groundwater is thus recharged more heavily in low
lying regions than in upper elevations, and the water table tends
to generally conform to surface topography. The water table
occurs at depths ranging from a few feet below the surface in low
valleys, to more than 100 feet in the higher elevationms.

Groundwater throughout the region occurs in both the fractured
metamorphic bedrock and the overlying saprolitic zone. The two
layers are frequently hydraulically connected, allowing the
weathered saprolite to recharge the unweathered metamorphic
bedrock. Because of the geology of the region and the pathways
of recharge, groundwater flow can be expected to mirror the
regional surface flow to the southeastern and lower elevations.

Saprolite in the Greer area generally ranges from 40 to 60 feet
thick. The saprolite may be as thick as 200 feet in valleys
where well yields are generally sufficient for domestic use.
Higher yield wells typically extend to the fractured metamorphic
bedrock at depths of 150 to 250 feet. These deep rock wells
intersect water-bearing fractures and faults and yield up to 200
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gallons per minute, depending on the abundance and
interconnection of the fractures in the metamorphic rock units.
The groundwater aquifer in the Greer area is classified by EPA as
Class IIB and by South Carolina as Class GB groundwater. Both
classifications define groundwater from this aquifer as a
potential source of drinking water.

In areas close to the Site, the average yield of domestic wells
drilled to obtain maximum yield is approximately 50 gallons per
minute. The highest yields are obtained from wells in biotite
gneiss and migmatite. Typical depths to the water table in the
area range from under 10 feet in river flood plains, to
approximately 40 feet in other areas. Seasonal fluctuations of
water table elevation are on the order of 5 feet. During the
summer and the early fall, the rainfall events are typically
intense and short, resulting in surface runoff, and thus
considerably less seepage into the aquifer. During the same
period, evaporation and transpiration take place at maximum rates
and a large percentage of the rainfall is returned to the
atmosphere that might have otherwise recharged the aquifer.
During the winter, rainfall events tend to be less intense but
have longer durations, and the water table rises to higher
levels.

2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1 Site History

The earliest evidence of Site activities is provided by a report
by the EPA Environmental Photographic Interpretation Center
(EPIC) prepared in September 1992 (Report No. TS-PIC-92085). The
report notes a "probable" tank trailer and associated dark stains
on a 1965 aerial photograph of the Site. The 1970 aerial
photograph shows a larger stained area, a crescent-shaped berm, a
dark "possible stain" area within the berm, a probable tank
trailer, and probable horizontal tanks.

Between 1975 and 1977, the Site owner, Mr. Robert Lee Elmore,
received and placed onsite numerous drums containing various
liquid and solid wastes. Contaminated waste oil and possibly
other liquids were also stored onsite in an open-top, bulk
storage tank estimated to contain 5,000 to 6,000 gallons.

In response to odor complaints from neighboring residents in
1977, the South Carolina Department of Health and Environmental
Control (SCDHEC) conducted an inspection of the Elmore Site.
SCDHEC personnel discovered a number of drums onsite, some of
which were leaking. In October 1977, Robert Lee Elmore entered
into a Consent Order with SCDHEC for the clean-up of the Site and
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the proper disposal of the waste materials. Later in 1977, a few
of the drums were removed to an undisclosed location, and piles
of wood chips were placed in areas where drum leakage occurred.
The remaining Site history centers around enforcement activities
undertaken by SCDHEC and EPA.

For an unknown period prior to 1986, residents of the four rental
homes on the western border of the Site used a small area behind
the former tavern for produce gardening. Residents have not been
gardening in this area since 1986, when SCDHEC issued warning
letters to the landowner. The letters were based on results from
confirmation soil samples taken just after the 1986 removal
action (described in the following section) in the areas formerly
gardened, which showed significant concentrations of metals.
After receipt of the Remedial Investigation (RI) soils data, EPA
sent letters to the property owners in November 1991 reiterating
that gardening should be prohibited as a health precaution. The
former garden and the area immediately surrounding it are heavily
overgrown with kudzu, somewhat limiting access to garden area
soils.

During the offsite groundwater work in early 1992, EPA learned
that a former dump had existed within the present area of
Sunnyside Circle subdivision north of the Site. Aerial photos
obtained through EPIC confirmed the dump’s location and size.
However, offsite sampling conducted to date has not identified
any contaminants that cannot be attributed to the Elmore Waste
Disposal Site. There is no known connection between the two
sites at present. The SCDHEC has initiated a sampling
investigation of the former dump area.

2.2 Enforcement Activities

In October 1979, SCDHEC notified Robert Lee Elmore that the terms
of the October 1977 Consent Order had not been fully complied
with. The wastes onsite had been containerized, but proper
disposal had not been initiated. Then, in January 1980, SCDHEC
directed Mr. Elmore to stop cleanup and disposal activities until -
potential disposal methods could be determined by SCDHEC. Later
in August 1981 SCDHEC sent R.L. Elmore a letter outlining the
methods by which the wastes should be disposed of. These
included incineration for the liquid wastes and disposal at a
secure landfill for the solids. Information was provided on
approved landfills and incinerators in the region.

The Site was referred to EPA through a citizen’s complaint on
June 12, 1980. In September 1980, EPA personnel inspected the
Site and found a partially buried, 6,000-gallon storage tank
containing what appeared to be waste o0il, and approximately 100
unmarked leaking drums in various stages of decay.
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During the period Auqust 17, 1981, through August 21, 1981, an
EPA Field Investigation Team (FIT) contractor investigated Site
conditions under EPA direction. At that time, 25 55-gallon drums
remained onsite, all containing soil and/or wood chips. A soil
sample taken from the northwest portion of the Site, in the path
of the storm water runocff, revealed the presence of elevated
concentrations of numerous inorganic contaminants including
chromium, copper, lead, zinc and cyanide. Twenty-two organic
compounds also were detected; however, the contractor’s report,
dated January 1982, noted that some of the organic contaminants
possibly could be attributed to wood-preserving chemicals used on
railroad timbers of the adjacent Piedmont and Northern Railroad
(now owned by CSX Transportation Inc.).

In September 1981, an attorney for Mr. Robert Lee Elmore wrote
SCDHEC stating that the waste on the Site involved Mr. Elmore’s
son Lee Frank Elmore (a.k.a., Frank Elmore). The Site was said
to be no longer owned by Robert Lee Elmore but rather was "in an
estate.” However, property records show that Robert Lee Elmore
owned the Site up until his death in May 1983. The letter
further stated that Robert Lee Elmore was in poor health and
under a doctor’s care, and that he could not afford the cleanup
costs.

Frank Elmore applied for a permit to transport hazardous wastes
in February 1983. The substance to be transported was given as
"waste oil" and the type of business was listed as "the purchase
and transport of waste oil to permitted facilities.”

In February 1983, SCDHEC again inspected the Site and found 250
to 300 drums in various stages of decay scattered over the Site.
A large, partially buried storage tank and an empty tanker
trailer were also present onsite.

Further soil sampling was conducted in June 1984, by an EPA
contractor (NUS Corporation) for a Site Screening Study.

Analyses again showed elevated levels of inorganic and organic
contaminants in Site soils. Based on these results, EPA prepared
a Hazard Ranking System (HRS) package which was completed and
finalized in January 1986. The Site received a score of 31.45
under the HRS procedure.

In January 1986, SCDHEC attempted to contact Frank Elmore and
establish a new agreement for cleanup of the Site. However,
Frank Elmore could not be located.

Between June and August 1986, under the direction of SCDHEC, GSX
Services Inc. (GSX) conducted a removal clean-up of the Elmore
Waste Disposal Site. Site layout at the time of the removal is
illustrated in Figure 5. The removal action included the
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excavation, transportation and disposal of 5,477 tons
(approximately 5,000 cubic yards) of contaminated soil and 16,840
pounds of liquids. The solids were landfilled at GSX'’s
chemically secure landfill in Pinewood, South Carolina, and the
liquids were incinerated at Thermal Oxidation Corporation in
Roebuck, South Carolina. The excavated area, shown in Figure 6,
was backfilled with 5,456 cubic yards of clean fill dirt. The
total cost of this state-funded operation was $927,207.91. To
facilitate groundwater monitoring, four monitoring wells were
installed onsite after the operation was completed. Samples from
these wells in 1986 and 1987 revealed groundwater contamlnatlon
by barium, cadmium, lead, zinc, tetrachloroethene,
trichloroethene, and 1,1,2-trichloroethane.

Pursuant to §107(g) of CERCLA, as amended by SARA, 42 U.S.C.
§9607(g), and the applicable state statute, SCDHEC assigned a
lien to the property in an attempt to recover its costs for the
1986 removal action.

In June 1988, the Elmore Waste Disposal Site was proposed for 4
addition to the National Priorities List (NPL), and was added to
the NPL on March 30, 1990.

A Potentially Responsible Party (PRP) Search completed in
November 1988 did not result in identification of any viable
PRPs. In May of 1989, EPA Region IV sent out PRP Notification/
CERCLA Section 104(e) Information Request letters to the Elmore
family members and those who were believed knowledgeable of the
Elmore Waste Disposal Site. Based on the PRP Search Report and
the information received in response to the CERCLA Section 104(e)
Information Request letters, no viable PRPs were identified, and
EPA elected to perform a Remedial Investigation/ Feasibility
Study (RI/FS) using public funds under CERCLA.

Planning of the RI/FS took place in late 1989 and early 1990. A
public meeting concerning the start of the RI/FS was held at the
Greer City Hall on March 22, 1990. However, the start of field
work was delayed due to problems gaining access. While
surrounding property owners readily granted EPA access, the two
main Site property owners refused to grant EPA access to do the
study.

After numerous attempts to obtain voluntary access failed, EPA
submitted a Request for Civil Action (Order in Aid of Immediate.
Action) to the U.S. Department of Justice (DOJ) on August 13,
1990. 1In November 1990, in accordance with DOJ instructions, EPA
issued an Administrative Order (AO) for Access to the Site
owners. Certified mail records indicated that the AOs were
received. No responses were received to this Order.
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Further efforts to reach agreement on the terms of access with
the landowners were successful in early 1991. Signed access
agreements were obtained in late February 1991, and RI/FS field
work began on March 12, 1991. Site field work ended in late June
1991. Offsite groundwater sampling events were conducted in
January, April and May of 1992.

3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

Initial community relations activities at the Elmore Waste
Disposal Site included conducting community interviews in late
1989, and finalization of the Community Relations Plan in January
1990. An information repository was established at the Greer
Branch of the Greenville City Library in January 1990.

A "kickoff" fact sheet announcing the start of the RI/FS was
issued in early March 1990. On March 22, 1990, EPA held a public
meeting at Greer City Hall to present the Agency’s plans for the
RI/FS. The meeting was attended by more than 60 citizens and
covered by three local newspapers (Greer, Greenville,
Spartanburg) and two television stations. EPA’s presentation to
the public included information on how to participate in the
investigation and remedy selection process under Superfund. At
the meeting, many questions were asked and a fair amount of
interest was expressed by the community.

Between April 1990 and March 1991, the start of the RI was
delayed while the Agency tried to reach an agreement for access
to the Site properties. As described above in Section 1.2,
access agreements had been obtained from adjacent landowners but
not from the two main Site landowners. The public was aware of
the situation due to steady coverage by the three local
newspapers. RI field work was initiated in early March 1992
following resolution of the access issue.

EPA prepared and released another "RI begins" fact sheet at that
time (March 1991) because one year had elapsed since the
announcement of the RI/FS start. Additionally, EPA personnel
visited Greer on March 11 and 12, 1991, to meet with local
officials of the City of Greer and of SCDHEC to brief them on the
planned RI field work. News coverage of the RI by the local
newspapers continued steadily throughout the remainder of 1991
and 1992.

A second public meeting was held in March 1992, to update the
public on the RI findings to date, and to explain the planned
additional groundwater sampling in an area north of the Site.

The meeting was only attended by a few members of the public, but
was extensively covered by the press. At this meeting, concerns
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were expressed by nearby residents about a former dump area in
the Sunnyside Circle subdivision just north of the Site. The
former dump location is within the area of offsite groundwater
contamination attributed to the Elmore Waste Disposal Site. It
was explained that the planned sampling would aid EPA in
determining if any contamination was emanating from the former
dump, and whether Wards Creek was impacted. Continued public
interest was encouraged at the meeting, and the various
opportunities for public involvement were emphasized.

Offsite groundwater and surface water sampling events were
conducted in April, May, and June 1992. While work on the
Feasibility Study (FS) continued, the final Remedial
Investigation Report was placed in the information repository on
June 24, 1992. At this time and throughout the RI, the
information repository was visited periodically to insure that it
was well-stocked and available to the public.

Following completion of the FS, Proposed Plan fact sheets were
sent out on December 21, 1992. An advertisement was published in
two of the local newspapers on December 30, 1992. Both the
advertisement and the fact sheet highlighted the Public Comment
period extending from December 30, 1992, to January 28, 1993.

The Proposed Plan public meeting was held on January 14, 1993, to
present the Agency’s selection of Preferred Alternatives for
addressing soil and groundwater contamination at the Site.

Public comments and questions are documented in the
Responsiveness Summary, Appendix A. A request was received on
January 28, 1993, for an extension of the public comment period.
Therefore, the comment period was extended another 30 days
through February 27, 1993.

4.0 SCOPE AND ROLE OF THIS ACTION WITHIN SITE STRATEGY

The purpose of the remedial alternative selected in this ROD is
to reduce current and future risks at this Site. The remedial
action for soil will remove current and future health threats
posed by contaminated shallow soil and will prevent leaching of
the soil contaminants to groundwater. The groundwater remedial
action will remove future risks posed by potential usage of
contaminated groundwater. It will also remove the threat to
surface water (Wards Creek), by reducing the concentrations of
surficial aquifer contaminants reaching Wards Creek. This is the
only ROD contemplated for this Site.
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5.0 SUMMARY OF SITE CHARACTERISTICS

The RI investigated the nature and extent of contamination on and
near the Site, and defined the potential risks to human health
and the environment posed by the Site. A supporting RI objective
was to characterize the Site-specific geology and hydrogeology.

A total of 37 soil samples, 27 groundwater samples, and 8 surface
water samples were collected during the RI. The main portion of
the RI was conducted from April 1991 through January 1992,
followed by offsite groundwater sampling and surface water
sampling between February and June 1992. Onsite locations of
soil borings, soil samples, and monitor wells are shown in Figure
7. Figure 8 shows the offsite groundwater and surface water
sampling locations.

5.1 Site-Specific Geoloqy and Hydrogeology
5.1.1 Geology

To gain Site-specific geologic information, 21 borings were
completed during the RI, 16 of which were logged in detail.

Borings in the area excavated in the 1986 SCDHEC remedial action
revealed little topsoil cover. In the borings located away from
the fill area, a topsoil layer, one to two feet thick, of black

or brown soil was encountered. The topsoil had a low plasticity
and minor amounts of organic matter.

One soil boring, SB~2, revealed a shallow layer of fill
containing ashes and burned material, and ash piles were present
near the boring location. Residents of the four small houses at
the west end of the Site burn scrap lumber (much of it painted)
for heat or other purposes, and apparently deposit the ashes in
this area. The ashes may contribute to the levels of metals
found in soil in this area.

Below the top soil (and below the fill layers in the area of the
1986 remediation), a region of silty-clay saprolite was found
varying from 10 to 30 feet in thickness. Throughout the Site,
interspersed within the saprolite, discontinuous zones of silty-
clay and silty-sand were interlayered with more competent biotite
gneiss. These zones varied from approximately six inches to 10
feet in thickness. 1In the most southern and deepest boring, MW-
8B, a layer of variably-weathered hornblende biotite gneiss was
observed beginning at an approximate depth of 45 feet that
continued to the bottom of the boring. Weathered biotite gneiss
was encountered in the two deep borings at depths of 51 and 44
feet below the surface. Truly competent, relatively unweathered
bedrock was not encountered in either of the two borings.



|

SOURCE:
MURPHY YELLE
ENVIRONMENTAL

SUSYEYING
Rolslgh NC 17613
(919) 787-7873

EDGE OF PAVEMENT \

PR

SUNNYSIDE DRIVE

—— o — i ————

UMITS OF GE
PROFLE FLAG

SB SOIL BORING
GA GARDEN AREA SOIL SAMPLES
Mw-1, 2, 3, AND 4 ARE SCDHEC WELLS

3 _‘/___/J% S— -7 ! :
| | :
g —— 3 [ !
«SB3 : :
- —.GQZ - - - — - L-—"';]_ - - | .
- GAY sa8 g&‘wm St | :
B oS8 *s86 : |
| w.wM:lZl { ' .MWI : 1 |
| e E
Nl " MW oRum |
! ' L e ol o
\ = —
'a [ wweg, | —"
) MWBS
EAST POINSETT STREET (SC 290)
MW MONITORING WELL
S SHALLOW e
5 BroRock LEGEND:

PROPERTY PARCEL NO
——— — —— PROPERTY LINE

——————— GEOPHYSICAL SURVEY LIMITS

&

FIGURE 7
SITE SAMPLING LOCATIONS

ELMORE WASTE DISPOSAL SUPERFUND SITE

931T7S TesodsTg @23SeM aIowT
uorstToeg 3O pPIOIDY

LT @bed




0 200 100 ] 100
- ;

Record of Decision

Elmore Waste Disposal Superfund Site
Page 18

T L

SCALE IN FEET (APPROXIMATE

E. CHURCH SIREET

ES-002
SW-2

TMW-008

v g
TMW—-003

X f;w—mu
CcR
N X sw-5

g

SW-3

v
TMW-0@1
SW-1

EL—021 ®

TMW-007
v

Y INW—005

V¥ TMW-006

TREET

]
Tnw2 ESD TEMP MONITORING WELLS

n
| o HAND AUGERED BORING
TMW—008 ;R OUNDWATER SAMPLING LOCATION

LEGEND

tuw o001  GEOPROBE SAMPLE LOCATION

SV’—I SURFACE WATER SAMPLE LOCATION
EL-001

OFFSITE

Z

FIGURE 8
SAMPLING LOCATIONS




Record of Decision
Elmore Waste Disposal Site

Page 19

5.1.2 Hydrogeology

Site-specific hydrogeology was investigated in the RI. Of the 21
borings performed during the RI, thirteen were completed as
monitoring wells. These wells were installed into the shallow,
interface, and bedrock zones of the aquifer, and are designated
with the suffixes "S", "I", and "B" as appropriate. The only
significant deviation from the RI work plans was the need to
install the interface wells and bedrock wells at different depths
than originally planned, due to the absence of a distinct
interface between bedrock and saprolite as had been anticipated.
The interface wells were screened two to three feet below the top
of a locally continuous stratum of weathered biotite gneiss.

This contact may represent a poorly-defined interface zone
between the saprolite and deeper weathered gneiss. Because of
this uncertainty, the wells screened as described above are
referred to as intermediate depth wells.

Two sets of groundwater elevation data were obtained during the
RI (Table 1). The general direction of groundwater flow is '
toward the north and northwest for both the shallow and interface
aquifers (Figures 9 and 10). The data suggest that there may be
a slight upward gradient in the northern portions of the Site
(near MW-6S/6I/6B), and a slight downward gradient .in the western
portion of the Site (near MW-2S/2I and MW-5S/5I). No evidence of
any confining conditions was observed during drilling.

Rising and falling head tests were performed on the monitoring
wells in order to estimate the hydraulic conductivity (K) of the
aquifer beneath the Site. The calculated K values are presented
in Table 2. For the shallow wells, K varied from 4.8 x 107 cm/s
at MW-7S, to 1.4 x 102 cm/s at MW-2S. For the intermediate
wells, the values ranged from 1.1 x 10" cm/s in MW-1I, to 2.1 X
10-* cm/s in MW-9I. The geometric means were:

Shallow Zone: 9.5 x 10"* cm/s
Interface Zone: 4.7 x 10 cm/s

A piezometric surface gradient of 0.0175 ft/ft was calculated for
the water table measured by both the shallow and interface wells.
Using this gradient and the calculated Site-specific K values,
groundwater velocity in the horizontal direction was calculated
to be 34.4 ft/yr in the surface aquifer and 17.0 ft/yr in the
deeper saprolite/interface aquifer.
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TABLE 1
GROUNDWATER POTENTIOMETRIC SURFACE ELEVATIONS
Top of Casing Water Level Measurements Water Level Elevations
Elevation (ft below TOC) (ft msl)
Well (f1 ms1)
6/5 - 1981 971191 6/5-19/91 9IN1m1
MW-1 961.09 - 20.25 - 940.84
MW-11 956.55 13.44 - 943.11 -
MW-2 946.77 - 750 - 939.27
MW-2S 947.36 5.60 733 941.76 940.03
MW-2I 947.46 6.10 8.00 941.36 §39.46
MW-3 946.41 725 8.67 934.16 937.74
MW4 942.84 8.83 934.01
MW-5S 945.69 9.00 8.08 936.69 937.61
MW.5] 945.44 9.00 11.00 936.44 934.44
MW-6S 953.20 14.83 15.75 938.37 937.45
MW-61 953.53 14.17 15.00 939.36 938.53
MW-6B 952.99 14.68 15.67 938.31 937.32
MW-78 955.43 10.85 16.25 944.58 939.18
MW-71 957.80 1733 15.50 940.47 94230 °
MW-8S 953.73 10.29 12.08 943.44 941.65
MW-8B 953.80 2125 12.58 93255 941.22
MW-91 959.19 15.92 18.92 943.27 940.27

* Data from ficld notes were suspect and nol used in creating elevalion contours.
-: Data not obtained

M-ac
June 2, 1892

A\FEBB2\ELMORE\KM\TABLE3-3.Rt
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TABLE 2
ESTIMATED HYDRAULIC CONDUCTIVITY (K)
K
Rising Falling Overall
Well (cm/s) (cm/s) (cm/s)
MW-1] 1.7E-04 1.1E-04
MW-2S 1.4E-03 -
MW-2] 1.6E-03 1.7E-03
MW-58 1.1E-03 -
MW-5] 2.3E-04 1.9E-04
MW-6S - -
MW-61 4.6E-04 4.2E-04
MW-7S 4.8E-04 .
MW-T71 5.2E-04 1.8E-04
MW-8S 1.1E-03 -
MW-91 2.1E-03 1.3E-03
Shallow Wells, Geo. Mean 9.5E-04 - 9.5E-04
Intermediate Wells, Geo. Mean 5.6E-04 3.9E-04 4.7E-04
Site, Geo. Mean 6.9E-04 3.9E-04 5.2E-04

-: Data not obtained.

Note: Falling head test not performed on shallow wells.
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5.2 Nature and Extent of Contamination

Environmental contamination at the Site can be summarized as
follows:

1. Surface and shallow subsurface soils contain greatly
elevated levels of several metals, and trace levels of
polyaromatic hydrocarbons (PAHs) and volatile organic compounds
(VOCs) .

2. Groundwater in the surficial and intermediate-depth
aquifer is contaminated by VOCs at levels ranging from the
detection limit to 16,000 ug/l total VOCs, and by several metals.
The surficial aquifer is the most highly impacted.

3. Contaminated groundwater in the surficial aquifer,
migrating northward from the Site, is entering Wards Creek. Two
VOCs, trichloroethene and tetrachloroethene, are present in the
creek at levels of 16 ug/l and 84 ug/l, respectively. Two other
VOCs were found at less than 3 ug/l.

5.2.1 Surface and Shallow Subsurface Soils

Surface and shallow subsurface soil analytical results are
presented in Table 3. These 16 samples were collected by split
spoon from the surface to either one or two feet below land
surface, except for samples SB2-S-1 and SB4-S-1. During the
planning of the RI, surface and shallow subsurface soils were
considered to be a single potential exposure point, due to the
past gardening activities and the lack of clear garden
boundaries.

Figure 11 illustrates the area of surface and shallow subsurface
soil contamination. Lead, arsenic, cadmium, chromium, nickel,
and zinc are among the nine metals present at levels
significantly elevated (greater than 1.5 times) above background.
The principal contaminant of concern is lead, which was present
at levels exceeding EPA‘s level of concern (500mg/kg) in surface
samples SB3-S-1 and GA3-S-5, and shallow soil samples GA2-S-4 and
GA3-S-6. Trace levels of organic compounds, specifically VOCs,
PAHs and dioxin, are present. The maximum levels present were:
VOCs, 37 ug/kg; PAHs, 2.6 mg/kg; and dioxin, 84 nanograms per
kilogram (ng/kg).

The estimated volume of the contaminated soil, based on a depth
of 2 feet, was calculated to be 650 cubic yards.

5.2.2 Subsurface Soils

Table 4 presents analytical results from the 11 intermediate (5 -



TABLE 3

SURFACE AND SHALLOW SUBSURFACE SOILS ANALYTICAL RESULTS

. Background Background | Background
Sample No.| Freq| 57969 57660 56297 58782 57640 57962 57663 57659 57658 57648
Statlon No. of | MW1I6-1 MW2S-6-1 | MW56-1 MW6HE-1 MWBB-6-1 | MW9I5-1 SB1-6-1 SB2-6-1 SB3-6-1 5$B4-6-1
Sample Date | Detect| 050191 042591 050891 052191 041091 043091 042691 042591 042591 042491
Inorganics mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum 16/16| 54,000 29,000 24,000 20,000 24,000 20,000 32,000 30,000 16,000 36,000
Arsenic 15/16 9.1 J 46 J 10 3.0 UJ 14 J 25J 8.1J 6.0 J 24 J 6.4 J
Barum 16/16 22 47 270 J 8.6 80 20 52 42 160 80
Beryllum 4116 1U 0.25 U 1.8 Y] 0.98 0.22 iU 1U 0.24 U (Y]
Cadmium 3/16 049U 051U 074 U 0.45 U 1 U 0.44 0.46 U 0.48 U 1.0U 0.48 U
Calclum 15/16 490 530 500 30U 2,000 180 210 750 4,000 610
Chromium 16/16 59 31 55 J 16 32 20 41 40 24 23
Cobalt 8/16 28 30U 10.0 2U 2U 1.0U 7U 4U 5V 4U
Copper 14/16 17 20U 78 J 20 UJ 56 6.8 29 18 44 34
fron 16/16| 57,000 28,000 24,000 23,000 28,000 16,000 38,000 33,000 18,000 20,000
Lead 15/16 26 J 47 60 134 140 J 7.9 J 30U 57 530 J 45
Magnesium 16/16 270 880 4,300 320 1,800 J 260 2,200 1,200 790 770
Manganese 16/16 75 61 132 28 170 19 100 63 120 65
Mercury 1116 011U 011 W 0.12 U 011U 011U 011U 011 W 0.12 UJ 0.11 UJ 0.11 UJ
Nickel 16/16 5.5 6.5 26 2.8 5.9 3.6 15 5.5 9.8 6.0
Potassium 16/16 460 1,200 3,600 500 2,300 380 2,700 1,600 910 930
Sliver 1/18 073 U 0.76 U 12U 1U 0.34 UJ 0.66 0.69 U 072U 073 U 0.72 U
Sodum 3/16 40U 40 U 76 20U 120 U 27 40U 50 U 120 U
Vanadium 16/16 120 56 50 42 48 J 35 83 69 38 31
Zinc 15/16 a7 61 J 220 14 87 20U 80 J 57 J 350 J 94 J
Cyanlde 1/16 6.3 U 6.2 U 59U 6 U 0.55 U 53 U 58 U 59 U 6.1 U 62U
Purgeable Organics ug’kg ugkg ug/kg ug/kg ug/kg ug/kg ugkg ug/kg ugkg ug/kg
1,2-Dkhlorethene 1/16 7U 12U 2J 6 U 12U 6 U 12 U 12 U 13U 13U
Trichloroethylene 2/16 7U 12U 44J 6 U 12U 6 U 12U 12 U 13U 13U
Tetrachloroethylene 2/16 7U 12U 37 6 U 12U 6 U 12U 12U 13U 13U
Toluene 116 7U 12U 12U 6U 12U 6 U 12U 12U 13U 13U
Extractable Organics ug/kg ug/kg ug/kg ugkg ug/kg ugkg ug/kg ug/kg ug/kg ug/kg
Naphthalene 6/16 860 U 410 U 410 UR 400 U 53 J 760 U 3% U 410 U 150 J 430 U
2-Methyinaphthalene 8/16 860 U 410 U 410 UR 400 U 62 J 760 U 390 U 410 U 220 J 430 U
Acenaphthylene 1/i6 860 U 410U 410 UR 400 U 400 U 760 U 390 U 410 U 420 U 430 U
Acenaphthene 1116 860 U 410 UR 410 UR 400 U 400 U 760 U 390 UR 410 UR 420 UR 430 UR
Dibenzofuran 116 860 U 410 U 410 UR 400 U 400 U 760 U 390 U 410 U 67 J 430 U
Fluorene 1/16 860 U 410 U 410 UR 400 U 400 U 760 U 390 U 410 U 420 U 430 U
Pheneanthrene 2/16 860 U 410 U 410 UR 400 U 61 J 760 U 390 U 410 U 330 J 430 U
Anthracene 2/16 860 U 410 U 410 UR 400 U 400 U 760 U 390 U 410 U 62 J 430 U
Carbazole 1/16 NA 410 U 410 UR NA 400 U NA 390 U 410 U 42 J 430 U
Fluoranthene 7/16 860 U 410 U 410 UR 400 U 91 J 760 U 390 U 410 U 390 J 59 J
Pyrene 8/16 860 U 410 U 410 UR 400 U 82 J 760 U 390 U 410 U 360 J 72 J
Benzyl Butyl Phthalate 2/16 860 U 410 U 410 UR 400 U 400 U 760 U 390 U 410 U 420 U 430 U

#3Ts TesodsTQ @3seM siowTd

GZ sbed
UoTSTO®

d Jo pIoosy



TABLE 3 (continued)
SURFACE AND SHALLOW SUBSURFACE SOILS ANALYTICAL RESULTS

Background Background | Background
Sample No.| Freq| 57969 57660 58297 58782 57640 57962 57663 57659 57658 57648
Station No. of | MW16-1 MW2S-61 | MW5I6-1 MW6HS-1 MWaB-6-1 | MW9IS-1 $B1-61 SB2-6-1 SB3-6-1 SB4-6-1
Sample Date { Detect] 050191 042591 050891 052191 041091 043091 042691 042591 042591 042491
Extractable Organics (continued) ug/kg ugkg ug/kg ugkg ug/kg ug/kg ug/kg ug/kg ug/kg ugykg
Benzo(a)Anthracene 6/16 860 U 410 U 410 UR 400 U 400 U 760 U 390 U 410 U 220 J 52 J
Chrysene 318 860 U 410 U 410 UR 400 U 80 J 760 U 390 U 410 U 250 J 66 J
Benzo(b and/or k) Fluoranthene | 6/16 860 U 410 U 410 UR 400 U 180 J 760 U 390 U 410 U 580 J 430 U
Benzo-a-Pyrene 5/18 860 U 410 U 410 UR 400 U 400 U 760 U 390 U 410 U 210 J 51 J
Indeno (1,2,3-¢cd) Pyrene 218 860 U 410 U 410 UR 400 U 400 U 760 U 390 U 410 U 420 U 430 U
Benzo(ghi)P erylene 1/16 860 U 410 U 410 UR 400 U 400 U 760 U 390 U 410 U 180 J 430 U
Pesticdes ugkg ugkg ugkg ugkg ug/kg ug/kg ughkg ugkg ug/kg ugkg
Delta-BHC 1/16 10 U 21U 21 U 10 U 21 UJ 92U 2U 2y 2U 2 U
Aldrin 4016 10 U 21U 21U 10 U 21 UJ 92U 2U 2U 2J 2U
Endosulfan | (Alpha) 118 10 U 21U 21U 10U 21U 9.2 U 2U 2U 2U 2U
4,4*DDE (P,P-DDE) 4/18 21 U 41 0 41 U 19 U 41 UJ 18 U 2J 4J 16 5
Endrin 2/116 21U 410V 41 U 19y 55J 18U 4 U U 24d 4 U
4,4-0DD @ P-ODD) 2/16 21U 41U 4.1 U 19 U 4.1 UJ 18 U 44U 4 U 5 3J
Endosulfan Sulfate 1/16 21U 41U 41U 19U 4.1 UJ 18 U 4U 4U 4U 4 U
4,4-0DT (P,P-DDT) 6/16 21 U 41U 41U 19U 4.1 UJ 18 U 4 U 4 U 26 3Jd
Endrin Aldehyde Chlotdane /1 1/16 NA 41U 41U NA 41 UJ NA 4U 4 U 4U 4 U
Gamma-Chlordane 3/16 100 U 21U 21U 95 U 21 Ud 92 U 2U 2V 2U 2U
Alpha-Chlordane 2/16 100 U 21U 21U 95 U 2.1 UJ 92 U 2U 2U 2y 2U
Miscellaneous Extractable Organics ug/kg ug/kg ugkg ug/kg ug/kg ug/kg ugkg ug/kg ugkg ug/kg
Unldentified Compounds 1116 10,000 J 3,000 J 7,000 J 2,000 J 800 J
DiethyimethylbenzamIide 116 200 JN
Hexadecanolc Acid 1116 200 JN
Benzopyrene (not a) 1116 300 JN
Trimethyinaphthalene 1/16 100 JN
1-Methylnapthalene 116 200 JN
Methyiphenanthrene 1/16 200 JN
Methylanthracene 1/16 100 JN
P etroleum P roduct 6/16
Bis (Dimethylethy()Cyclohexadi-
enedione 3/1e
Diphenylfiuorene 3ne
Benzofluorene 1/18
Methylpyrene 1/16 !
Benzonaphthothiophene 1/16
Benzacephenanthrylene 1716
Dloxin/Furans ngkg ng/kg ng/kg ngkg ng/kg ng/kg ng/kg ngkg ngkg ng/kg
Toxic Equivalent Value (TEQ) 3/4 NA 84 J NA NA NA NA NA — 32J 0.25 J
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TABLE 3 (continued)
SURFACE AND SHALLOW SUBSURFACE SOILS ANALYTICAL RESULTS

d Jo paooay

Sample No.| 57629 57630 57631 57632 57633 57634
Station No.| GA1-6-1 GA1-82 GA2-8-3 GA2-6-4 GA3-E6 GA3-6-6
Sample Date| 041791 041791 041791 041791 041791 041791
Inorganics mg/kg mg/kg mg/kg ma/kg mg/kg mg/kg
Aluminum 12,000 13,000 18,000 9,400 29,000 31,000
Arsenic 12 25 13 15 9.5 37
Barlum 190 190 200 210 300 410
Beryllum 1U 1U 11U 1U 2U 1.5
Cadmium Ry 1U 1y 07U 2.3 1.8
Caldum 1,600 2,600 2,100 1,600 3,200 2,300
Chromlum 24 28 25 18 72 55
Cobalt 3.5 4.1 4.1 3.4 8.9 6.2
Copper 110 J 61 J 52 J 48 J 100 J 120 J
lron 19,000 19,000 18,000 14,000 31,000 37,000
Lead 420 400 350 560 620 1,900
Magnesium 79 770 990 700 1,900 1,500
Manganese 150 120 130 a7 410 200
Mercury 0.20U 010U 0.12 U 010U 0.14 U 0.27
Nickel 7.5 9.5 75 7.1 14 16
Potassium 960 760 1,300 830 2,400 1,800
Sliver 1.1 U 12U 1.2U 12U 14U 14U
Sodium 50 U 80 U 60 U 60 U 60 U 70U
Vanadium 27 35 32 26 59 79
Zinc 340 J 280 J 300 J 310 J 830 J 730 J
Cyanlds V) 6.1 U 6.4 U 59U 11 6.5U
Purgeable Organks ugkg ug/kg ug/kg ugkg ug/kg ug’kg
1,2-Dkchlorosthens 13U 13U 12 U 12U 12 U 12U
Trichloroethylene 13U 13U 12U 12U 12U 4J
Tetrachloroethylene i3 U 13U 12U 12U 12U 4J
Toluene 3J 13U 12U 12U 12U 12U
Extractable Organics ug/kg ug/kg ug/kg ug/kg ug/kg ugkg
Naphthalene 63 J 2,100 U 89 J 120 J 55 J 4,000 U
2-Methylnaphthalene 85 J 240 J 10 J 180 J 58 J 510 J
Acengphthylene 420 U 2,100 U 410 U 400 U 98 J 4,000 U
Acenaphthene 420 U 2,100 U 410 U 400 U 43 J 4,000 U
Dibenzofuran 420 U 2,100 U 410 U 400 U 400 U 4,000 U
Fluorene 420 U 2100 U 410 U 400 U 43 J 4,000 U
Phenanthrene 420 U 2,100 U 410 U 400 U 500 U 4,000 U
Anthracene 420 U 2,100 U 410 U 400 U 210 J 4,000 U
Carbazole 420 U 2,100 U 410 U 400 U 780 4,000 U
Fluoranthene 360 J 730 J 360 J 320 J 2,000 U 780 J
Pyrene 260 J 6840 J 250 J 260 J 1,400 690 J
Benzyl Butyl Phthalate 87 J 2,100 U 410 U 400 U 200 J 4,000 U
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TABLE 3 (continued)
SURFACE AND SHALLOW SUBSURFACE SOILS ANALYTICAL RESULTS

Sample No.| 57629 57630 57631 57632 57633 57634
StationNo. | GA1-6-1 GAI-6R2 GA2-6-3 GA2-64 GA3-6-6 GA3-6-6
Sample Date| 041791 041791 041791 041791 041791 041791
Extractable Organics (continued) ug/kp ug/kg ug/kg ug/kg ug/kg ug/kg
Benzo(a)Anthracene 250 J 320 J 240 J 210 J 1,300 U 4,000 U
Chrysane 420 U 2,100 U 410 U 400 U 1,000 U 4,000 U
Benzo{ and/or k) Fluoranthene 620 680 J 530 600 2,000 4,000 U
Benzo-a-Pyrene 120 J 2,100 U 190 J 400 U 660 4,000 U
Indeno (1,2,3-cd) Pyrene 150 J 2,100 U 130 J 400 U 420 U 4,000 U
Benzo(ghl)P erylene 420 U 2,100 U 410 U 400 U 400 U 4,000 U
Pesticides ug/kg ug/kg ug/kg ugkg ug/kg ug/kg
DeltaBHC 3 2U 2U 2U 2U 2U
Aldrin 0.63 J 1J 2U 0.81 J 2U 2y
Endosulfan | (Alpha) 2U 2U 2U 2U 2U 043 J
4,4DDE (P,P-DDE) 4U 4V 4U 4U 4U 4U
Endrin 4U 3J 34J 4U 4U 7U
4,4-DDD @ P-DDD) 44U 4U U 4U 4U 4U
Endosulfan Sulfate 3J 4U 14U 4 U 4 U 4U
4, 4-DDT (P,P-DDT) 15 12 17 4 U 28 U 26
[ Endrin Aldehyde Chlordane /1 4U 4U 4 U 12 4U 4V
Qamma-Chlordane 3 2U 2U 2U 1 4
Alpha-Chlordane 2U 2U 1J 2V 2U 3
Miscellaneous Extractable Organkcs ug/kg ug/kg ug/kg ug/kg ugkg ugkg
Unldentifled Compounds 20,000 J 3,000 J 20,000 J 10,000 J 20,000 J 20,000 J
Diethyimethylbenzamide
Hexadecanolc Acld
Benzopyrene (not a)
Trimethylnephthalene
1-Methylnapthalene
Methylphenanthrene
Methylanthracene
Petroleum P roduct —N —N —N —N —N —N
Bls{Dmethylethyl)Cyclohexadi-
enedlone 400 JN 500 JN 1,000 JN
DiphenyHiuorene 900 JN 400 JN 3,000 N
Benzofluorene 500 JN
Moethylpyrene 500 JN
Benzonaphthothlophene ! 500 JN
Benzacephenanthrylene 900 JN
Dioxin/Furans _ng/kg ng/kg ngkg ng/kg ng/kg ng/kg
Toxic Equivalent Value (TEQ) NA NA NA NA NA NA

1 When no value ls reported, see chiorodanse constituents,

NA = Not Analyzed; U = Materialwas analyzed for but not
detected—Value Is minimum quantitation Imit; J = Estimated
value; R = QC indicates that the date is unusable; N =
Presumptive evidence.
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TABLE 4
INTERMEDIATE SOILS ANALYTICAL RESULTS

Background Background | Background
Sample No, Freq 87070 68783 67978 57641 67963 57664 57649 57662 57652 57665 57650
Station No. of MWie2 | MWEHS2 | MW7 | MWBB-62 | MWOIS2 | SB1-62 $B4-6-2 SB5-6-1 SB8-6-1 SB7-6+1 SBo-6-1
Sample Date | Delact | 050191 052191 050201 041091 043091 042691 042491 042691 042491 042691 042491
Inorganice ma/kg my/kg makg ma/kqg maikg makg mo/kg ma/kg mg/kg malkg mgig
Aluminum [RYiR) 22,u00 15,000 50,000 18,000 168,000 30,000 33,000 43,000 15,000 30,000 16,000
Arsenic 9/11 20 U 25 J 5.1 J 50 J 20 W 49 J 720J 200 J 8.7 J 84 J 9.3 J
Barlum 11 18 23 38 15 12 59 100 59 13 19 [.]
Berylllum S/1M1 4.1 1.8 1.8 15 104U 1.8 10U 20U 10U 025 U 104y
Calclum 5/11 50 U 40 U 590 290 U 60 U 80 U 680 340 270 100 U 250
Chromium 1111 18 17 81 27 18 36 30 68 15 43 34
Cobalt 511 35 5.3 47 039 U 1.9 36.0 50 U 70U aou 30U 20U
Copper 10/11 6.2 230 J 28.0 140 14.0 33.0 35.0 320 18.0 200 U 170
{ron 11/11 43,000 18,000 68,000 27,000 35,000 34,000 27,000 47,000 31,000 44,000 16,000
Lead a1 11 J 18 J 24 J 14 J 14J 20U 120 110 20 U 20 U 1
Magnealum 11711 79 1.800 16,000 1,200 J 260 4,300 1,500 2,500 470 780 180
Manganese 11 130 170 a7 51 41 480 180 1o 41 60 200
Mercury 111 0.10 U 012 U 011 U 012 U 0.10 U 0.10 UJ 0.10 UJ 0.39 J 01t U 0.12 UJ 041 W
Nickal 111 4.9 13 10 48 3.7 17.0 7.2 10.0 6.4 4.3 65
Potasslum 10/11 180 2,800 2,700 1,300 U 470 5,600 1,900 3,500 740 860 290
Sodlum 2/11 40 U 40 U 40 U 130 U 30 U 53 50 U 56 20 U 20 U 20 U
Vanadium 1111 39 29 140 50 J 70 77 50 110 44 91 3s
Zinc :1AR 20 U 51 42 13 20U 120 J 150 J 260 J 20 UJ o u 20 UJ
Purgeable Organics upkg ughkg uplkg ug/kg uglkg upkg ug/kg ugfkg ug/kg ugkg ug/kg
Toluene 1M 6 U Y 7U 12U s U 1t U 12U 12,000 12U 13U 12 U
Ethyl Benzene 111 [ RY) 6 U 74U 12U [(RY 11U 12U 9,000 J 12U 13 U 12U
Total Xylenes 1711 [RY Y] 7 U 12U V) 11U 12U 56,000 12 U 13U 12U
Exiractable Organica ug/kg ughkg ugkg ugkg ughg ugkg uglkg ugkg upkg ughkg ugkg
Naphthalene 111 780 U 400 U 670 U %0 U 830 U 7o U 400 U 1,600 J 410 U 420 U 400 U
2-Methyinaphthalene 111 790 U 400 U 870 U 390 U 830 U 370 U 400 U 1,600 J 410 U 420 U 400 U
Din-Bulyiphthalate it 790 U 400 U 870 U 90 U 830 U 70 U 400 U 32,000 J 410 U 420 U 400 U
Fluoranthene 11 700 U 400 U 870 U 390 U 8y u 370 U 150 J 13,000 UJ 410 U 420 U 400 U
Pyrene 11t 780 U 400 U 870 U ki 830 U 7o v 170 J 13,000 UJ 410 U 420 U 400 U
Benzo(a)Anthracane i 780 U 400 U 870 U 3Is0 U 830 U 370 U 140 J 13,000 UJ 410 U 420 U 400 U
Chrysene 1 70 U 400 V 870 U 390 U 830 U 70 U 180 J 13,000 UJ 410 U 420 U 400 U
Benzo( and/or k) Fhuoranthane 1im 780 U 400 U 870 L 390 U 230 U 370 U 500 J 13,000 UJ 410 U 420 U 400 U
Banzo-a-Pyrene 11 790 U 400 U 870 U 390 U 830 U 370 U 120 J 13,000 UJ 410 U 420 U 400 U
Indeno (1,2,3-¢d) Pyren: 1111 700 U 400 U 870 U 390 U 830 U 370 U 130 J 13,000 UJ 410 U 420 U 400 U
Paslicides . ughg ug/kg ugkg . ugkg ug/kg ug/kg ug/kg ugkg ug/kg ughkg uglkg
Alpha-BHC 1 2U 2U 2U 2V 2 U 2 U 2 U 4.7 2y 2U 2 U
4.4-0DE (P,P-DDE) 1711 19 U 19 U 21 U 39 W 20 U 7 v 4.4 41U 41 U 41 U LY
4,4-00D (P.PL-DDD) 11 19U RV 2t U 39 UJ 20U 7z v t5 J 41 U 41 U 41 U 4 U
{___4.4-DDT (P.P-DOT) 111 19 u 19y 21 U 39 W 20 U 7 u 2,1 J 4.1 U 41 U 41 U 4 U
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INTERMEDIATE SOILS ANALYTICAL RESULTS

TABLE 4 (continued)

Background Background | Background
Sample No. Freq 567070 68763 57978 57641 57963 57664 57649 57662 57652 657665 57650
Station No. of MWikse | Mwers-e [ MW7Hs | MweB-62 | MWIl6e $B1-6@ SB4-52 $B5-5-1 s86-6-1 SB7-6-1 $80-6-1
Sample Data | Detect | 050191 052191 050291 041091 043091 042691 042491 042691 042491 042691 042491
Miscellaneous Extractable Organics uvg/kg up/kg ug/kg 1gkg ugkg ughkg ughg ugkg ughkg ug/kg ug/kg
Methyphcnylazcicme 2k} 200 _JN
Unidentified Compounds I 5,000 J 600 J 3.000 J
Hexadecanok Acid 111 400 JN
Benzaldehyde 2/11 300 JN 200 JN
Benzopyrene (not a) 111 200 JN
Bls(dimethylethyl)Methylphenol 1 20.000 JN
Butybenzenamine 111 4,000 JN
DObutybenzenamine 111 §.000 JN
Bls(dimethylethy)Ethylphenol 111 10,000 JN
Miscell ug Purgeable Organics ug/kg ughkg uglkg ughkg ughkg uglkg ug/kg ughkg ugikg ug/kg ug/kg
Nonane N1 10,000 JN
Ethylmethybenzene 1/11 10,000 JN
Tdmethybanzene (2 Isomers) it 20,000 JN
Dacane 11 40,000 JN
Dioxin/Furans ng/ikg ngkg ngkg ng/kg ng/kg ng/kg ng/kg np/ikg ngig ngkg ng/kg
Toxic Equivalent Value (TEQ) 02 NA NA NA NA NA NA NA NA -y NA —U

NA = Not Analyzed; U = Malarlal was analyzed for but not

delected ~ Value is minimum quantitation limit; J = Estimated
value; R = QC Indicates that the data i3 unusable; N =
Presumptive evidence.
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Record of Decision
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10 feet) soil samples. For deep soils, those more than 10 feet
below land surface, analytical results are presented in Table 5.

Several intermediate~depth samples contained metals at
concentrations more than 1.5 times above background, and trace
levels of volatile and extractable organic compounds. The only
sample having significant levels of organic compounds, SB5-S-1,
contained ethylbenzene, toluene, and total xylenes at 9, 12, and
56 parts per million (ppm) respectively. These gasoline-
component compounds may represent spillage from lawnmowing
activities and may not be Site-related. No significant
contamination was found in the deep soil samples.

Soil samples from the RI borehole cuttings were analyzed using
the Toxicity Characteristic Leachate Procedure (TCLP). Pursuant
to 40 CFR § 261.24, substances for which TCLP results are above
specified levels are considered hazardous wastes. The results of
the TCLP analyses suggest that there are no hazardous wastes
remaining onsite.

5.2.3 Groundwater

Groundwater analytical results from the surficial (shallow)
aquifer both onsite (Table 6) and offsite to the north (Table 7)
indicate contamination by both inorganic contaminants (metals)
and VOCs. Levels of individual VOCs ranged from below the
quantification limit to 1,400 ug/l onsite, and up to 12,000J ug/l
offsite just across Highland Avenue to the north. Five of the
inorganic concentrations and seven of the VOC concentrations
violate Maximum Contaminant Levels (MCLs), or other applicable
standards, for those substances.

The seven VOCs exceeding MCLs and their maximum concentrations
are as follows:

trichloroethene 12,0003 ug/1 tetrachloroethene 4,000J ug/l
cis-1,2-dichloroethene 140 ug/1l 1,1,1-trichloroethane 310 ug/1l .
benzene 48 ug/l  vinyl chloride 69 ug/1l
methylene chloride 32 ug/1

Among the inorganic contaminants, lead (270 ug/l) exceeds the EPA
Action Level of 15 ug/l. Maximum concentrations of metals
exceeding MCLs are:

chromium 300 ug/1l nickel 230 ug/1l
cadmium 6 ug/1l beryllium 51 ug/l

Groundwater flow is toward the north-northwest (Figures 9 and
10). Contamination of the surficial aquifer extends northward to
Wards Creek, located 700 to 1100 feet north of the Site.



TABLE 5

DEEP SOILS ANALYTICAL RESULTS

Background | Background Background | Background | Background | Background
Sample No.| Freq 57971 57972 58784 57979 57642 57964 57965 57966 57653 57651
Station No. of |MW1S-3 | MWiILS4 | MW6EHS-3 |MW716-2S | MWBB-6-3 | MWILS-3 | MWSIL6-4 | MWels6 | SB6-6-2 sB8-6-2
Sample Date| Detect | 050191 050191 052191 050291 041091 043091 043091 043091 042491 042491
Inorganics mp/kg ma/kg mg/kg mg/kg ma/kg ma/kg ma/kg mg/kg mglkg mofkg
Aluminum 1010 | 9,400 12,000 13,000 27,000 11,000 15,000 20,000 26,000 28,000 30,000
Arsenlc 6/10 2UJ 1 U 16 J 364 774 134 1 U 2 U 62 J 10J
Barum 10/10 19 32 33 200 18 21 79 100 110 110
Beryllum 8/10 2U 2y 2 3.9 24 3.1 2.7 3.4 3.1 3.1
Cadmlum 1710 047 U 050U 0.46 U 054 U 039U 0.53 053 U 048 U 048 U 052 U
Calclum 3/10 27 110 U 30U 180 S0 U 40 U 50 U 10U 58 70U
Chromlum 10/10 2.8 5.7 9.6 17 20 9 18 50 47 53
Cobalt 910 4.2 4.5 20.0 7.7 70U 1.5 16 20 13 22
Copper 10/10 1.3 3 20 J 25 17 9.6 17 30 46 42
lron 10/10 | 11,000 14,000 16,000 40,000 24,000 44,000 36,000 47,000 48,000 36,000
Lead 10/10 20 J 13 J 16 J 18 J 18 J 14 J 18 J 374 23 46
Magnesium 10/10 37 700 1,500 6,200 1,800 J 470 2,700 5,100 5,500 5,900
Manganese 10/10 870 790 820 210 120 47 210 370 200 590
Nickel 10/10 29 39 27 9.1 6.5 7.9 19 16 16 33
Potassium 9/10 130 1,100 2,100 9,500 2,100 U 880 3,600 7,800 7,800 6,900
Sodium 4/10 30 34 400 60 U 130 U 40U 60 U 90 U 100 190
Vanadum 10/10 8.3 14 23 82 37 J 60 72 95 92 92
2inc 8/10 20U 32 43 95 17 30U 70 130 120 J 92 J
Purgeable Organics ugkg ugkg ug/kg ug/kg ug/kg uglkg ughkg ughkg ug/kg ugkg
None Detected 0/10
Exiractable Organics ug/kg ugkg ug/kg ugkg' ugkg ugkg ugkg ugkg ug/kg ugkg
None Detected 0/10
Pesticides ugkg ug/kg ughkg ugkg ugkg ughkg ughkg ug/kg ugkg ugkg
None Detected 0/10 .
Miscellaneous Extractabie Organics ugkg ugkg ugkg ug/kg ug’kg ugkg ug/kg ugkg ug/kg ugkg
Unidentified Compounds 1110 500 J
Benzeldehyde 1110 100 JN

NA = Not Analyzed; U = Material was analyzed for but not

detected—Value s minimun quantitation mit; J = Estimated

value; R = QC hdicates that the data Is unusable; N =
Presumptive evidence.
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TABLE 6
SHALLOW WELLS ANALYTICAL RESULTS
Background Background
Sample No. | Freq | 58798 58796 58791 59594 58799 58789
Station No. of MWI-GW MW2S-GW | MWSS-GW | MWES-GW | MW7S-GW | MWBS-GW
Sample Date | Detect| 060491 060591 060591 061891 060491 060591
Inorganics ug/l _ug/l _ug/l ug/l ug/l ug/l
Aluminum 6/6 7,300 91,000 98,000 230,000 220,000 180,000
Barium 5/6 150 U 900 420 1,100 1,400 590
Beryllium 5/6 3 U 18 12 51 45 30
Cadmium 1/6 3 U 3 U 3y 4 U 6 33U
Calcium 2/6 4,400 UJ { 20,000 J 6,000 UJ 2,600 6,000 UJ 2,800 UJ
Chromium 6/6 17 100 130 300 230 220
Cobalt 6/6 19 74 130 250 340 83
Copper 5/6 20 U 110 150 260 320 160
lron 6/6 14,000 150,000 140,000 360,000 360,000 240,000
Lead 6/6 6 J 69 J 270 J 97 63 J 100 J
Magnesium 6/6 5,900 18,000 6,700 39,000 30,000 27,000
Manganese 6/6 430 2,500 2,000 7,500 9,100 1,500
Nickel 5/6 20 UJ 78 71 220 230 140
Potassium 6/6 5,100 22,000 9,000 51,000 35,000 34,000
Sodium 4/6 17,000 10,000 U 24,000 4,900 16,000 4,100 U
Vanadium 5/6 30 U 290 240 650 810 390
Zinc 6/6 55 290 640 880 700 480
Cyanide 1/6 10 U 10 U 11 10 U 10 U 10 U
Purgeable Organics ug/l ug/i ug/! ug/l ug/| ug/!
Methylene Chioride 1/6 6 U S U Y] 32 s U 5 U
1,1-Dichloroethene 3/6 7 5U 5 U 26 41 5 U
1,1-Dichloroethane 3/6 2J 5U 5y 3J _ 9 5U
1,2-Dichloroethene 3/6 5U 5 U 9 3J 110 SV
1,1,1-Jrichbroethane 3/6 60 5U SuU 120 310 5U
Carbon Tetrmchbride 1/6 2J 5 U 5U 10 U 5U 54U
1,2Dichloropropane 1/6 5U 5 U 5 U 10 U 2J 5 U
Trchlroethylene 2/6 20 U 5 U 9 U 910 470 5 U
1,1 2-Trichbroethane 1/6 5U 5 U 5 U 2J 54U 5 U
Benzene 1/6 5U 5V 5U 4 J 5U- 5 U
Tetrachloroethylene 3/6 75 6 U 20 U 1,400 360 5 U
Toluene 2/6 2J S U 1J 10 U 5 U 5U
Total Xylenes 1/6 SU SuU 5 U 24J 5U 5y
Miscellaneous Purgeable Organics ug/l w ugll ug/l ug/l ug/l
Unidentified Compounds 1/6 10 J
Extractable Organics ug/l w ug/l ug/l ug/l ug/l
2-Nitroaniline 1/6 S0 U 0 U 50 U 25 UJ 50 U 50 J
Dimethy! Phthalate 1/6 10 U 10 U 10U 10 UJ 10 U 8 J
Diethyl Phthalate 25 10U 2J 10 U 10 UJ 10 U 13
Miscellaneous Extractable Organics ug/l vt ugy/l ug/t ug/! ug/l
Unidentified Compounds 4/ 30J 100 J 300 J 30 J
Caprolactam 1/6 40 JN
Cyclohexenal 1/6 10 JN
Cyclohexenone 356 8 UN 10 JN 30 JN
Diethyimethybenzamide 16 20 JN
Octadecenol 2/6 40 JN 200 JN
Oxybis{Ethanediybxy)Bisethanol 1/6 7 JN
(Ethoxymethoxyethoxy) Ethene 1/6 8 JN
Butoxyethano! 15 60 JN
Triethyleneglycol 1/6 20 JN
Butylindenbis (Dimethylethyl)- 16 40 JN
Methyipheno!
Pasticides/PCB's ug/t ug/l ug/t ug/l ug/l ug/|
Endosulfan Sulfate 1/6 0.17 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U

U = Material was analyzed for but not detected— Value is minimum quantxtabon lirmit;
J = Estimated value; N = Presumptive evidence.
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TABLE 7
OFFSITE SURFICIAL AQUIFER ANALYTICAL RESULTS
VOLATILE ORGANIC COM-

POUNDS TMW-001 | TMW-002 | TMW-003 | TMW-004 | TMW-005 { TMW-008 | TMW-007 | TMW-008 | TMW-009
1,1-Dichlorosthane {DCA) - 4.1 99 - - - - - -
1,1-Dichiorosthens - - 1d - - - - - -
1,2-Dichiorosthane - -- 3.8J - - - - - -
Acetone - - 390 78 - 430J - - -
Benzene 3.6J - 48 - - - - - -
Carbon Disulfide - - - - - 1.4 - 1.4J -
Chloroethane o - 7.4J - - - - - -
Chioroform - - - 0.93J - - - - -
Cis-1,2-Dichlorosthsne - 6.2 140 - - - - - -
Isopropanol 40JN 20JN 40JN 40JN 10JN - - - -
Methyl Butyl Ketone - - - 1.7 - - - -- -
Methyl Ethyt Ketone - 100 - 540J 72 8704 - - -
Tetrachiorosthene (PCE) - - 17J - -~ - 340J - -
Tetrahydrofuran - - 100N - - 200JUN - - -
Toluene 4.5J - - - - - - - -
Trichloroethens (TCE) - 0.94 204 - - - 2,300 - -
Vinyt Chioride - - 69 - - - - -~ -
Total Volatiles (2) [ st | 1128 | 4152 | o083 | o | 14 | 260 [ 14 | 0
ALL VALUES IN UG/L.

-— Not detected above quantitation limit.

J Estimated value.

N Presumptive evidence of presence of substance.

NOTES: (1) Data collected on 4/30/92 and 5/28-29/92.

(2) Total VOC valuae does not include five compounds detected but shown to be sampling

artifacts:

methyl ethyl ketone (MEX), methyl butyl ketone, isopropanol, tetrahydrofuran, or
acetone. Detalls are provided in the PS, Appendix B.

SAMPLE NO. COMPOUND UG/L TOTAL VOCS
.

TMW~-1 Vinyl Chloride ! 2007 232.5
1,1-Dichloroethane 5.4J
Cis-1,2-Dichloroethene 99
Benzene 127
Trichloroethene 47
Tetrachloroethene 47
O-xylene 2.13

TMW-2 i,1,1-Trichloroethane 160J 3,760
Trichloroethene 2,000
Tetrachloroethene 1,600

TMW-3 Trichloroethene 12,000 16,000
Tetrachloroethene 4,000

TMW-4 Trichloroethene 300 1,050
Tetrachloroethene 750

FOOTNOTES: ) .-

pata collected January 1992.

J -- Estimated value
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Figure 12 shows the approximate extent of contamination of the
surficial aquifer. The offsite groundwater samples were
collected only from the surficial aquifer because onsite
groundwater samples from it showed it to be more contaminated
than the intermediate aquifer, and because monitor well
conductivity tests indicated that groundwater in the surficial
aquifer moves much faster than groundwater in the underlying
intermediate aquifer.

Samples from the intermediate aquifer (Table 8), in comparison,
show less contamination than the surficial aquifer. Three VOCs
are present at levels above MCLs:

tetrachloroethene 120 ug/1 trichloroethene 98 ug/1l
l1,2-dichloroethene!” 74 ug/l

Six other VOCs were detected at levels ranging from 1J or 2J ug/l
to 22 ug/l. No significant inorganic contamination was present
in intermediate aquifer samples.

Deep aquifer samples (Table 9) contained three organic compounds
at estimated values below the detection limit and below MCLs.

In the FS, the total volume of contaminated groundwater was
estimated to be 66.9 million gallons. The estimate was based on
the areal extent of contamination indicated in Figqure 12. Also,
since significant VOC contamination was found in the intermediate
wells, the assumed vertical contamination extent was 55 feet,
corresponding to the average screen depths of the intermediate
wells.

5.2.4 Surface Water

Two sets of samples from Wards Creek contained low levels of two
VOCs, trichloroethene (TCE) and tetrachloroethene (PCE), at
maximums of 85 and 16 ug/l, respectively (Table 10). Two other
VOCs, 1,1-dichloroethane and cis-1,2-dichloroethene, were present
at less than 3 ug/l. The TCE maximum value is above the South
Carolina Ambient Water Quality Standard (Human Health) for
surface waters, which for TCE is 5 ug/l. Despite the presence of
a former dump area along and south of Wards Creek, no other types
of contaminants were detected in Wards Creek in the second set of
samples taken on June 24, 1992. Samples from a groundwater seep
near the creek, and from a drainage ditch which runs north along
Sunnyside Drive (samples SW-5 and SW-4, respectively; refer to
Figure 8), suggest that the surficial aquifer is discharging

(*) Analysis of this sample was for total 1l,2-dichloroethene (DCE). The MCL for the cis-
isomer, 70 ug/l, may be violated although this cannot be known for certain.
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TABLE 8
[INTERMEDIATE WELLS ANALYTICAL RESULTS
Background Background
Sample No.| Freq | 58797 58790 58792 59596 58591 58800
Station No. of IMWILGW | MW2LGW [MWSEGW | MWBLGW | MW7EGW | MWBILGW
Sample Date | Detect| 060491 060591 060591 061891 061891 060391
Inorganics ug/l ug/l ug/! ug/l _ug/l ug/t
Aluminum 5/6 380 480 650 990 550 U 930
Barium 3/6 20U 100 U 190 190 52 120 U
Calcium 2/8 €,800 UJ 3,000 UJ 4,800 UJ | 13,000 1,000 2,900 UJ
Chromium 6/6 13 19 24 42 31 15
iron 6/6 460 770 1,700 1,200 610 . 860
Magnesium 5/6 870 U 1,400 1,700 3,800 1,200 1,400
Manganese 6/6 94 130 380 340 140 240
Nickel 4/6 20 U 20 UJ 27 25 22 15
Potassium 3/6 2,400 UJ 3,500 U 4,800 6.900 3,000 2,100 U
Sodium 4/6 7,200 U 8,200 15,000 U 18,000 15,000 22,000
Zinc 4/6 7 14 24 30 U 30 U 26
Purgeable Organics ug/l ug/l ug/l ug/l ug/I ug/l
1,2Dichioroethene 3/6 5 U 24J 74 10 U 32 5Uu
Chlomform 3/6 20 S5 U 7 U 14 1J Sy
1,1,1-Trichloroethane 2/6 s5U 5U 5U 11 1J SU
Bromodichloromethane 1/6 2J S5U 5 U 10 U 10 U S U
Trichloroethylene 3/6 5 U 6 U 22 98 7 J 5 U
Benzene 1/6 5U 5U 5 U 10 U 5J S U
Tetrachloroethylene 2/6 S U S U 30U 120 22 10 U
Toluene 3/6 1J 5 U 3J 10 U 10 U 1J
Total Xylenes 1/6 5U S5U 5V 10 U 12 5 U
Miscellaneous Purgeable Organics uy/l _ug/l ug/l ug/l _ug/! ug/l
Unidentified Compounds 1/6 10 J
Extractable Organics ug/t ug/! ug/! ug/l ug/l ug/l
Diethyl Phthalate 1/6 10 U 4 J 10 UR 10U 10 U 10 U
Miscellaneous Extractable Organics ug/i ug/i ug/l ug/l _ugy/l ug/l
Unidentified Compouncs 4/6 30 J 30 J 40 J 200 J
Caprolactam 2/6 10 JN 40 JN
Diethyimethybenzamide 1/6 3 JN
Dodecanoic Acid 1/6 20 JN
Octadeceno! 1/6 400 JN
Butylindenbis (Dimethylethyl)}~ 2/6 20 JN 6 JN
Methylpheno!

U =Material was analyzed for but not detected ~Value is mnimum quantitation limit;
J = Estimated value; N = Presumptive evidence.
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TABLE 9
DEEP WELLS ANALYTICAL RESULTS
Background
Sample No.| Freq | 59587 59580
Station No. of | MWEB-GW | MWSB-GW
Sample Date | Detect| 061991 061991
Inorganics ug/l ug/t
Aluminum 22 3,100 1,200
Barium 2/2 34 100
Calcum 212 25,000 48,000
Chromium 12 20 6 U
lron iR 4,300 370 U
Lead 1/2 4 2 U
Magnesium 22 2,500 77
Manganese 1R 150 s U
Nickel 12 15 21 J
Potassium 2/2 7,500 84,000
Sodium 22 12,000 57.000
Vanadium 1/2 4 U 16
Purgeable Organics ugh. ug/lL
Chloroform 1/2 10 U 8 J
Tokiene 1/2 10 U 8 J
Extractable Organics uglL ugh
Din-Octyiphthalate 12 10 U 3J
Miscellaneous Extractable Organics uglL _ugh
Unidentified Compounds 12 200 J
Caprolactam 12 9 JN

U =Material was analyzed for but not detected —
Value is minimum quantitation limit; J = Estimated
vaiue; N = Pesumptive evidence.



SURFACE WATER ANALYTICAL RESULTS

TABLE 10

VOLATILE ORGANIC COMPOUNDS SW-1 Sw-2 Sw3 Sw4 SWs Swé SwW.7 EL-001 ES-002
1,1-Dichloroethane (DCA) - - - 3.04 - - - 0.57J -
Carbon Disulfide - -~ - 70 - - - - -
Cis-1,2-Dichloroethene 2.8J - 1.1 12 6.2J - - 214 -
Tetrachloroethene {(PCE) 16J 0.89 7.2 3.9J 264 - - 15 0.86AJ
Trichloroethene (TCE) 85 - 38 6.7 180 - - 74 0.86AJ
Total Volatiles (2) 103.8 0.89 46.3 95.6 ] 212.2 0 0 217 1.7
ALL VALUES IN UG/L.

- Not detected above quantitation limit.

J Estimated value.

A Average value.
NOTES: (1) Data collected on 4/30/92; 5/28-29/92; and 6/24/92.

(2) BL-001 and RS-002 were also analyzed for metals, cyanide, and extractable organic

compounds.

background conditions.
quantitation limits.

Metals concentrations were not elevated and are consistent with expected
No compounds were detected in the other analyses above

(3) Sample 8W-5 was collected from a hillside seep near Wards Creek, and is believed to
be more representative of groundwater than surface water.
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contaminated groundwater into Wards Creek. The VOCs detected in
surface water are found in both onsite and offsite wells and can
be attributed to the Elmore Waste Disposal Site.

6.0 SUMMARY OF SITE RISKS

A Baseline Risk Assessment was conducted to evaluate the risks
presented by the Elmore Waste Disposal Site to human health and
the environment, under present day conditions and under assumed
future use conditions. Currently, there is one family living on
the Site and numerous residents residing close to the Site. -
There are no potable water supply wells on, or within one-half
mile of the Site. Information from the Spartanburg County
Planning Department suggests that future land use will remain
residential, with the potential for resident use of groundwater
as a potable water source. The sections which follow correspond
to the four major components of the Baseline Risk Assessment.

Under existing conditions, the lifetime carcinogenic risk to

onsite residents is estimated to be 1.9 x 10°¢. Under the future

use scenario, the lifetime carcinogenic risk estimate is 1.7 x
10"2. Both current and future use values exceed EPA’s allowable
range of carcinogenic risk, which is 1 x 10 to 1 x 10°.

Noncarcinogenic risk presented by current Site conditions is
estimated to be Hazard Index (HI) = 0.25 for onsite adults and HQ
= 2 for an onsite or offsite child resident. Future risk is
estimated as HI = 14 for onsite adults and HI = 16 for onsite or
offsite child residents. One current use value (child
resident/nonresident) and both future use numbers exceed EPA’s
noncarcinogenic risk benchmark, HI = 1.

No substantial risk to wildlife or the environment was found to
exist under present conditions. 1In the future, ecological risks
could arise in the area along Wards Creek if the levels of
contaminants entering the creek via groundwater discharge
increased significantly.

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 welfare or the environment.

6.1 Contaminants of Concern
Based on RI data, contaminant concentrations to be included and

evaluated in the Baseline Risk Assessment were selected. Table
11 presents a summary of these contaminants in all media sampled.
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TABLE 11
SUMMARY OF RI CONTAMINANTS OF CONCERN

Chemical of Concem
Analyte or Compound

Soil

Groundwater

Shalow

Intermediato

Deep

Shalow

Intermediate

Surface
Water

INORGANICS

Alminum

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Lead

Manganese

Mercury

Nickel

Vanadium

bodq Pod by Pad

Zinc

Cyanide

Paq P dPad Pad Pad bad Bad Pad Bad Pad bad P B Pa

bad Fad Bad Bad I Pod Poq P Bad Bad bad ad bod I Pod

PURGEABLE ORGANICS

Methylene Chbride

1,1-Dichlbroethene

1,1-Dichlroethane

1.2-Dichlbroethene (total)

Cis-1 2Dichboroethene

Chiomoform

-{1,1,1Frichloroethane

Carbon Tetrachbride

Bromodichlbromethane

1,2-Dichloropropane

Trichlbroethene

1.1 2-Trichioroethane ~

Benzene

Tetrachloroethene

Toluene

Ethyl benzene

1 Total Xylenes

b I g Pad Do d I Pod B Do I Dol Pad B 2o

Carbon Disulfide

Viny! Chloride

1 Bad bad P I Pad bt Pad P b bt B Pod Pt I Pad P Pat s

EXTRACTABLE ORGANICS

Naphthalene

2-Methyinaphthalene

x|

2-Ntroaniline

Dimethyl Phthalate

Acenaphthyiene

* L Acenaphthene

Dbenzofuran

Diethyl Phthalate

Fluorene

Phenanthrene

Anthracene

Camazole

Di-N-butyphthalate

Fluoranthene

Pyrene

bad Pad B Pad tad Pad Pad I Ead b Bt

HXKIX{X
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TABLE 11 (continued)
SUMMARY OF RI CONTAMINANTS OF CONCERN

Soil Groundwater Surface
Chemical of Concem Shalow |Intermediate Deep Shallow |Intermediate |Bedrock Water
Analyte or Compound <5 ft 5to 10 ft >10 ft Wells Wells Welis

EXTRACTABLE ORGANICS (cont'd) Ty : e e T

Benzy| Butyl Phthalate

Benzo{A)Anthracene *

Chrysene *

DiN-octy bhthalate

Benzo(B and/or K} Flwranthene *

Benzo(A)Pyrene *

indeno (1,2,3-C,D) Pyrene*

Benzo(G,H,) Perylene

PESTICIDES

XXX XXX

DeltaBHC

Aldrin

Endosulfan | (Alpha)

4,4-DDE (P,P-DDE)

Endrin

4,4-DDD (P,P-DDD)

Endosulfan Sulfate

4,4-DDT (P,P~DDT)

Endrin Aldehyde Chlordane

Gamma-Chlordane

Apha-Chlordane
DIOXIN/FURANS

Toxic Equivalent Value (TEQ)

Do B Pod Pod o d Pad Pad B Bad D had b Bad b bad od Pod bod I P Pad Pod

X = Chemical of Concem present
* = Carcinogenic PAH
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Contaminants were not included if any of the following criteria
applied:

* The chemical, compound or element was not detected at levels
above the minimum quantification limit.

* If an inorganic compound or element, it was not detected at
or above twice the background concentration.

* If an inorganic compound or element, it was detected at low
concentrations, had very low toxicity, and was judged to be
naturally occurring.

* The data included "N" (presumptive evidence) or "R" (not
usable).

6.2 Exposure Assessment

Contaminated media at the Site include surface and shallow
subsurface soil; shallow and intermediate groundwater; and
surface water. Pathways involving air as a medium were not
considered due to the extensive grass and vegetative cover at the
Site, and the absence of significant VOC concentrations in
surface and shallow subsurface soils.

Populations that could potentially be exposed to Site
contaminants are child and adult residents living con the Site,
and children and adults living near the Site who might visit or
play on the Site.

Based on these potential receptors, five general exposure
pathways were selected for further numerical risk quantification:

1. Current exposure of adult non-residents to contaminants in
shallow soils through incidental ingestion and dermal
contact.

2. Current exposure of onsite adult residents to contaminants
in shallow soils through incidental ingestion and dermal
contact.

3. Current exposure of onsite and offsite child residents to
contaminants in shallow soils through incidental ingestion
and dermal contact; and to contaminants in surface water
through dermal contact and incidental ingestion.

4. Future exposure of onsite adult residents to contaminants in
groundwater through ingestion, dermal contact, and
inhalation; to contaminants in garden produce through
ingestion of contaminated produce; and to contaminants in
shallow soils through incidental ingestion and dermal
contact.
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5. Future exposure of onsite and offsite child residents to
contaminants in shallow soils through incidental ingestion
and dermal contact; to contaminants in garden produce
through ingestion of contaminated produce; to contaminants
in groundwater through ingestion, dermal contact, and
inhalation; and to contaminants in surface water through
dermal contact and incidental ingestion.

In order to quantify the exposure associated with each pathway,
various standard assumptions are made for key variables in the
exposure calculations. These variables include the contaminant
level in the medium, usually referred to as the exposure point
concentration; and the amount of the chemical taken into the
body, or chronic daily intake, which must be calculated using a
number of assumptions. Since EPA policy is that exposure
estimates must approximate a Reasonable Maximum Exposure (RME)
scenario, each of the variables was selected with the goal of
producing the maximum exposure that could reasonably be expected
to occur.

Table 12 presents the exposure point concentrations calculated
for the contaminants of concern in each medium. For each
contaminant, the concentrations represent the upper 95 percent
confidence limit of the arithmetic means of all detections
(qualified as described in Section 6.1 above).

Calculation of average daily intake requires input of numerous
exposure parameters which are usually applicable to a particular
exposure pathway. The exposure parameters used are summarized in
Table 13.

The result of the exposure assessment is a set of tables showing
a calculated average daily intake value for each chemical or
compound, as well as a summary value for each exposure pathway.
These tables are included in the Baseline Risk Assessment.

6.3 Toxicitv Assessment of Contaminants

In this portion of the Baseline Risk Assessment, the toxic
effects of contaminants were investigated and evaluated. The
critical variables needed to calculate estimates of risk,
described below, were obtained from the EPA toxicological
database. Critical toxicity values for Elmore Site contaminants
are presented in Table 14. Table 15 lists additional critical
toxicity values which were derived in order to quantify dermal
exposure, for which EPA has not developed reference doses and
slope factors.

The reference dose (RfD), used in estimating noncarcinogenig
risk, is an estimate of the daily dose of a substance to which
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TABLE 12

EXPOSURE POINT CONCENTRATIONS
EXPOSURE POINT CONCENTRATION *

EXPOSED EXPOSURE SOIL DATA SAMPLE
POPULATION MEDIUM CHEMICAL CONC.(ma/kq) REFERENCE DEPTH

Onsite Onsite Arsenic 3.6E+01 B <5
Adultand Shallow BeryHium 1.4E+00 B <5
Child Resident Soil Cadmium 2.1E+00 B <5
Onsite Chromium (1) 6.8E+01 B <5
Norresident Cobalt 8.3E+00 B <5
Copper 1.2E+@R A <5
Lead 1.6E+03 B <5
Manganese 3.5E+0R B <5
Mercury 2.0E-01 B <5
Nickel 1.6E+01 B <5
Vanadium 7.9E+01 A <5
Zinc 8.3E+02 A <5
Cyanide 8.8E+00 B <5
1,2-Dichioroethene (total) 6.5-03 A <S5
Trichloroethene 6.5E-03 A <5
Tetrachioroethene 6.5E-03 A <5
Toluene 6.5E-03 A <5
Naphthalene 1.7E+00 8 <&

2-Methyinap hthalene 4.5E-01 B <5 -
Acenap hthylene 1.7E+00 B <5
Acenaphthene 1.7E+00 8 <5
Dibenzofuran 1.7E+00 B <5
Fiuorene 1.7E+00 - B <5
Phemanttrene 1.7E+00 B <5
Antivacene 1.7E+Q0 B <5
Carbazole 1.8E+00 B <5
Fluoranthene 1.0E+00 A <5
Pyrene 1.2E+00 B <5
Benzyl Buty! Phthalate 1.7E+00 B <5
Benzo(A)pyrene** 1.7E+00 8 <5
Benzo(A)anthracene** 1.6E-01 B <5
Chrysene** 1.7E~-02 B <8
Berzo(8 and/or K)fluoranthene** 2.0E-01 8 <5
Indeno(1,2,3-cd)pyrene** 1.7E-01 B <8
Benzo(G.H.)perylene 1.7E+00 B <5
Delta—~BHC 2.6E-~03 8 <&
Aldrin 1.7E-03 B <5
Endosulfan! (Alpha) 1.1E-G3 A <&
4,4'-DDE (P.P'-DDE) 1.26-02 2] <5
Endrin 3.3E~03 B <5
4,4'-DDD (P,P'~DDD) 4.1E-03 8 <5
Endosulfan Sulfate 2.7E-03 8 <5
4,4'-00T (P.P'-0DDT) 2.6E~-0R A <5
Endrin Aldehyde Chlordane 9.3E~-03 B <&
Gamma-~Chlordane 8.9E-03 B <5
Alpha~Chiordane 23E-03 B <5
TEQ 8.4E-05 A <5

* - Exposire Point Concentrations assumed to be identical for curent and futwre exposures.

A — Max Hits lower than Confidence Limi (CL).
B - CL lower than max hits.

**~ Carcinogenic PAH exposure point concentration adjusted by mutiplyingby its toxicity equivalency factor relative to benzo(A)pyrene.

For soils, garden area (GA) soil samples were used, in order to obtain a reascnable maximum exposure (RME).

FPor groundwater, results from the shallow wells were used, in order to obtain the RME.
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EXPOSED EXPOSURE
POPULATION MEDIUM
Onsite Shailow
Adultand

Child Resident

Child Resident
Oftsite

Groundwater

Surface
Water

TABLE 12 (continued)
EXPOSURE POINT CONCENTRATIONS

CHEMICAL

Aluminum

Barium

Beryllium

Cadmium

Chromium (1)

Cobalt

Copper

Lead

Manganese

Nickel

Vanadium

2inc

Cyanide

Methylene Chloride
1.1-Dichloroethene
1,1~ Dichloroethane
1,2~ Dichloroethene
1.1,1=Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethene
1,1,2-~Trichioroethane
Benzene
Tetrachloroethene
Toluene

Total Xylenes
2-Nitroaniline
Dimethy! Phthalate
Diethy! Phthakte
Endosulfan Suttate
Cis=1,2 =Dichloroethene
Carbon Disulfide
Vinyl Chioride

Carbon Disulfide
1,1—Dichlbroethane
Cis— 1,2 -Dichloroethens
Trichloroethene
Tetrachioroethene

EXPOSURE POINT CONCENTRATION *

WATER DATA SAMPLE
CONC.(mg/l) REFERENGE DEPTH

2.0E+02 B8 <20
1.2E4+00 B8 <20
4.1E-02 B <20
4.3E-03 B <20
2.4E-01 B8 <20
2.6E-01 B8 <20
2.6E-01 B <20
1.7E-01 B <20
7.6E+00 8 <20
1.9E-01 B <20
6.3E-01 B <20
7.5E~01 B <20
5.56-03 A <20'
2.2E-02 B <20'
2.8E~02 B <20’
7.7E-03 8 <20
7.86~-02 B <20
2.1E~01 B <20
5.0E-03 -~ A <20
5.0E-03 A <20
5.5E+00 B <20
4.9E-03 B <20
7.5E~03 B <20
2.1E+00 8 <20
5.0E-03 A <20
7.0E-03 B <20
2.5e-02 A <20’
S5.0E-~03 A <20
5.0E-03 A <20’
S.0E-05 A <20
9.9E-02 A <20'
1.2E-03 A <20
2.0E-02 A <20’
5.8E-02 8

2.5E-03 B

1.1E-Q2 B

1.7E-01 B

2.6E-2 B

* - Expostre Point Concentrations assumed to b e identical for curtent and futre exposwres.
A - Max Hits lower than Confidence Limi (CL).

B - CL lower than max hits.

For soils, garden area (GA) soil samples were used, in order to obtain a reasonable maximum exposure (RME) .

For groundwater, results from the shallow wells were used, in order to obtain the RME.
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TABLE 13
SUMMARY OF EXPOSURE PARAMETERS
Pathway: Incidental soil ingestion
Exposure Parameter:
(See KEY at end) IR FI EF ED BW AT
Population:
Onsite non-residents 100 1.0 260 7 35 2,555
(current use) 25,550
Onsite adult residents 100 1.0 350 24 70 8,760
(current + future use) 25,550
Onsite child residents 200 1.0 350 6 16 2,190
(current + future use) 25,550
Onsite adult residents 100 1.0 275 24 70 8,760
including gardening 25,550
(future use) ’
Pathway: Dermal soil contact
Exposure Parameter:
(See KEY at end) SA AF AB EF E BW AT
Population:
Onsite non-residents 4,045 0.6 0.01 260 7 35 2,555
(current use) 0.001 25,550
Onsite adult residents 4,985 0.6 0.01 350 24 70 8,760
(current + future use) 0.001 25,550
Onsite child residents 3,160 0.6 0.01 350 6 16 2,190
(current + future use) 0.001 25,550
Onsite adult residents 4,985 0.6 0.01 275 24 70 8,760
including gardening 0.001 25,550
(future use)
Pathway: Ingestion of groundwater
Exposure Parameter:
(See KEY at end) IR EF ED BW AT
Populations:
Future residents 2.0 350 30 70 10,950
(adults and children) 25,550
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TABLE 13 (cont’‘d)
SUMMARY OF EXPOSURE PARAMETERS
Pathway: Dermal contact with groundwater
Exposure Parameter: SA PC ET EF ED BW AT
(See KEY at end)
Population:
Future adult residents 18,150 {0.0015 0.2 350 24 70 8,760
' 25,550
Future child residents 7,195 (0.0015 0.2 350 6 16 2,190
25,550
Pathway: 1Inhalation of VOCs - showering
Exposure Parameter: L RS IHR ET EF ED BW AT
(See KEY at end)
Population:
Future residents 200 12 0.6 0.2 350 30 70 (10,950
(adults and children) - 25,550

Pathway:

Incidental ingestion of surface water - swimming

Exposure Parameter:
(See KEY at end)

CR

ET

EF

ED

BW

AT

Population:
Offsite child resident

(current land use)

0.05

1.0

24

35

2,555
25,550

Pathway:

Dermal contact with surface water - swimming

Exposure Parameter:
(See KEY at end)

Sa

PC

ET

EF

ED

BW

AT

Population:
Offsite child resident
(current land use)

1,160 |O

.0015

1.0

24

35

2,555
25,550
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TABLE 13 (cont’d)
SUMMARY OF EXPOSURE PARAMETERS

Pathway: Ingestion of contaminated produce grown in contamin. soil

Exposure Parameter: IR EF FI ED BW AT
(See KEY at end)

Future residents 0.122 350 1.0 30 70 10,950
(adults and children) 25,550
KEY

References for all variables are detailed in the Baseline Risk Assessment.

IR = Ingestion rate (mg soil/day, or L/day for groundwater).

PI = Praction ingested. A value of 1.0 assumes all ingested scil is contaminated. :

RF = Exposure frequency (days or events/yr). 350: daLly minus 2 wks annual vacation. 260: daily for 6 !
mos., alternating days for remaining 6 mos., minus 2 wks. vacation, each year. 275: daily for 9;
months per year. 24: twice weekly for 12 weeks (summer).

BD = Exposure duration (years).

BW = Body weight (kg). Standard values are 70 kg (adult average),
35 kg (teenager average), 16 kg (children 1-6 yrs, 50th
percentile).

AT = Averaging tims (period considered: days). The top value given is the chronic value (ED x 365);
the lower is the lifetime period of efpo:ute assuming a 70-year life span.

SA = Surface area of skin that is_exposed (cm*®)

AF = Soil adherence factor (mg/cm“). Represents a fraction of how much of the contacted soil actually
adheres to the exposed skin.

AB = Daurmal absorption / soil desorption factor (unitless). The top value, 0.01, is assumed for
organic compoounds; the lower value, 0.001, is assumed for inorganic compounds/elements.

BT = Bxposure time (hours/day).

PC = Dermal permsability_constant (cm/hr).

IHR = Inhalation sate (n’/hr). Volume of air inhaled per unit time.

RS = Room size (m°)

L = Water Use (literl).

CR = Contact rats (L/hr).




TABLE 14
CRITICAL TOXICITY VALUES

Oral Inhalation
Analyte Carcinogenic Slope RfD Chronic Slope RfD Chronic
(Contaminant of Concern) Classification |(mg/kg/day)-! |(mg/kg/day)|(mg/kg/day)? |(mg/kg/day) |{Reference
PURGEABLE ORGANICS
1,2-Dichloropropane B2 6.8E-02 - ND 1.1E-03 HEAST
Cis-1,2-Dichloroethene - —— 1E-02 - ND HEAST
1,1-Dichloroethene c 6E-01 9E-03 1.2E+00 - IRIS/HEAST
Benzene A 2.9E-02 2E-01 2.9E-02 1.6E-01 IRIS
Tetrachloroethene B2 5.1E-02 1E-02 1.8E-03 ND IRIS/UEAST
Trichloroethene B2 1.1E-02 —_— 1.7E-02 . IRIS
1,1,2-Trichloroethane c 5.7E-02 4E-03 5.7E-02 - IRIS/HEAST
carbon Tetrachloride B2 1.3E-01 7e-04 1.3E-01 - IRIS/HEAST
Methylene Chloride B2 7.5E-03 6E-02 1.6E-03 8.6E-01 IRIS
Vinyl Chloride A 1.9E+00 - 3.0E-01 - HEAST
EXTRACTABLE ORGANICS
Benzo(a)Pyrene B2 7.3E+00 - 6.1E+00 —_— IRIS
Benzo(b and/or k)Flouranth B2 7.3E+00* - 6.1E+00* — _—
Benzo{a)Anthracene B2 7.3E+00%* - 6.1E+00* —— _—
Chrysene B2 7.3E+00* - 6.1E+00* _ _ -—
Indeno(1,2,3-cd)Pyrene B2 7.3E+00%* - 6.1E+00* - —
PESTICIDES
Aldrin B2 1.7E+01 3E-05 1.7E+01 - IRIS
Alpha-Chlordane B2 1.3E+00 6E-05 1.3E+00 - IRIS
Gamma-Chlordane B2 1.3E+00 6E-05 1.3E+00 - IRIS
INORGANICS
Arsenic A 1.8E+00 3E-04 5.0E+01 - IRIS/HEAST
Barium -- - 7E-02 - 1.4E-04 |IRIS/HEAST
Cadmium ** 81 : ~- 1E-3, 5E-04 6.1E+00 - IR1IS/HEAST
Chromium (1IV) - - SE-03 4.1E+01 - IRIS/HEAST
Lead B2 ND ND ND ND
Manganese D - 1E-01 - 1.1E-04 IRIS
Nickel (Soluble Salts) - ND 2E-02 8.4E-01 ND IRIS/HEAST
Vanadium - - 7E-03 - ND HEAST
Zinc D - @E—Ol - ND ~ IRIS
Beryllium B2 4.3E+00 SE-03 8.4E+00 - IRIS/HEAST
DIOXIN
TEQ (Dioxin) #*=*# B2 1.5E+05 - 1.5E+05 - HEAST

(1) This table presents the critical toxicity values used in risk calculations, for all contaminants of concern which contribute
elther noncarcinogenic risk hazard quotient (HQ)} > 0.1, or carcinogenic risk > 1 x 1077,

ND Not determined
- Not listed
* slope factors for these compounds have not been established, Therefore, the EPA interim slope factor for benzo(a)pyrene was
assigned since these compounds are also carcinogenic PAHe.
" Cadmium has two RED values, one for food and a second for water.

LR =TEQ" represents the toxic equivalent factor, calculated according to the procedures specified in the international Toxic
Equivalent Factor/89 method.
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TABLE 15
DERIVATION OF DERMAL CRITICAL TOXICITY VALUES!

Oral Dermal
Analyte Carcinogenic Slope RfD Chronic|Absorbtion| Slope (b) RfD (c)
(Contaminant of Concern) Classification {(mg/kg/day)! |(mg/kg/day)|Factor (a)|(mg/kg/day)-! |(mg/kg/day)
PURGEABLE ORGANICS
1,2-Dichloropropane B2 6.8E-02 - 0.8 8.5E-02 -
Cise-1,2-Dichloroethene -- - 1E-02 0.8 - 8E-03
1,1-Dichloroethene c 6E-01 9E-03 0.8 7.5E-01 7.2E-03
Benzene A 2.9E-02 2E-01 0.8 3.6E-02 1.6E-01
Tetrachloroethene B2 5.1E-02 1E-02 0.8 6.4E-02 8E-03
Trichloroethene 82 1.1g-02 - 0.8 1.4E-02 -
1,1,2-Trichloroethane [+ 5.7E-02 4E-03 0.8 7.1E-02 3.2E-02
Carbon Tetrachloride B2 1.3E-01 7E-04 0.8 1.6E-01 5.6E-04
Methylene Chloride B2 7.5E-03 6E-02 0.8 9.4E-03 4.BE-02
Vinyl Chloride A 1.9E+00 - 0.8 2.4E+00 -
EXTRACTABLE ORGANICS
Benzo(a)Pyrene B2 7.3E+400 - 0.85 8.6E+00 -
Benzo(b and/or k)Flouranth B2 7.3E+00+ - 1.0 7.3E+00 ~
Benzo(a)Anthracene B2 7.3E+00" - 1.0 7.3E+00 -
Chrysene 82 7.3E+00° - 0.41 1.8E+01 -
Indeno(l,2,3-cd)Pyrene 82 7.3E+00" -- 1.0 7.3E+00 -
PESTICIDES :
Aldrin By 1.7E+401 3E-05 0.1 1.7E+02 3E-06
Alpha-Chlordane 82 1.3E+400 6E~05 0.1 1.3E+01 6E-06
Gamma-Chlordane B2 1.3E+00 6E-05 0.1 1.3E+01 6E-06
INORGANICS
Arsenic A 1.B8E+00 3E-~04 0.2 9.0E+00 6E-05
Barium - - 7E-02 0.2 -~ 1.4E-02
Cadmium ** Bl -— 1E-3, 5E-04 0.2 2E-04,1E-04
Chromium (1IV) - - SE-03 0.2 ~ 1.0E-03
Lead B2 ND ND 0.2 -— -
Manganese D - 1E-01 0.2 -~ 2E-03
Nickel (Soluble Salts) - ND 2E-02 0.2 -~ 4E-03
vanadium - -- 7E-03 0.2 ~- 1.4E-03
Zinc D - 2E-01 0.2 - 4E-02
Beryllium B2 4.3E+00 SE-03 0.2 2.2E+01 1E-03
DIOXIN
TEQ (Dioxin) w## B2 1.5E+05 —_— 0.1 1.5E+406 -

(1) This teble presents the derivation of dermal critical toxicity values used in risk calculations involving dermal exposure, for gll
contaminante of concern which contribute either noncarcinogenic riek hazard quotient (HQ) > 0.1, or carcinogenic risk > 1 x 10-°,

a Based on USEPA HEAs and ATSDR documents (see Baseline Risk Assessment).

b Slope/Absorbtion Factor

c Oral RED x Absorbtlion Pactor
ND Not determined
- Not listed

. Slope factors for these compounds have not been established. Therefore, the EPA interim slope factor for benzo(s)pyrene was

assigned since these compounds are also carcinogenic PAHs. ’
e Cadmium has two RED values, one for food and a second for water.
ane "TEQ" represents the toxic equivalent factor, calculated according to the procedures specified in the international Toxic

Bquivalent Pactor/89 method.
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may be exposed without appreciable risk of health effects. It is
expressed as mg/kg/day. RfDs are based on human epidemiological
studies or animal studies, and have built-in uncertainty factors
that prevent underestimation of potential adverse effects.

In estimating carcinogenic risk, a slope factor (SF) is used to
estimate the upper bound excess cancer risk posed by a lifetime
of exposure to carcinogens. The SF is an estimate of the dose-
response curve at very low doses, and is extrapolated from dose-
response data at high doses.

In Table 14, carcinogenic contaminants are classified according
to EPA’s weight-of-evidence system. This classification scheme
is summarized below:

Group A: Known human carcinogen.

Group Bl: Probable human carcinogen, based on limited human
epidemiological evidence.

Group B2: Probable human carcinogen, based on inadequate
human epidemiological evidence but sufficient
evidence of carcinogenicity in animals.

Group C: Possible human carcinogen, limited evidence of
carcinogenicity in animals.

Group D: Not classifiable due to insufficient data.

Group E: Not a human carcinogen, based on adequate animal
studies and/or human epidemiological evidence.

6.4 Risk Characterization

The final step of the Baseline Risk Assessment, generation of
numerical estimates of risk, was accomplished by integrating the
exposure and toxicity information. Tables 16 and 17 present
summaries of the total hazard quotient (noncarcinogenic risk) and
total cancer risk, respectively, associated with the Site.

To estimate noncarcinogenic risk, hazard quotients (HQs) are
calculated for each contaminant in each exposure pathway. The HQ
is the ratio of the daily intake divided by the RfD. An HQ value
equal or close to unity (1) indicates the potential for adverse
effects. For each pathway, the individual contaminant HQs are
added together to give a total hazard index, or HI. Under a
reasonable worst-case scenario, a person could be exposed to more
than one pathway (for example, both dermal with and incidental
ingestion of, shallow soil while gardening). Therefore, the
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TABLE 16
SITE HAZARD INDEX SUMMARY

POPULATION EXPOSURE PATHWAY PATHWAY HAZARD INDEX

Onsite Aduit Resident ingestion (onsite shallow soil, garden area) 2.26-01
Current Use Dermal contact (onsite shallow soil, garden area) 3.4E02
Total Hazard Index 2 56-01

Onsite/Offsite Child Resident | Ingestion {onsite shallow soft, garden area) 1.9E+00
Current Use Dermal contact (onsite shallow soil, garden area) 9.1602
Incidental Ingestion (surface water) 4.16-04

Dermal contact (surface water) 1.86-05

Total Hazard Index 2.0E+00

Onsite Non-Resident Ingestion (onsite shallow soil, garden area) 3.26-01
Current Use Dermal contact (onsite shallow soil, garden area) 4.1E-02
Total Hazard Index 3.6E-01

Onsite Aduit Resident Ingestion (onsite shallow soil while gardening) 1.86-01
Future Use Dermal contact (onsite shallow soil while gardening) 2.76-02
Ingestion (onsite shallow soil, garden area) 2.26-01

Dermal contact {onsite shallow soil, garden area) 3.46-02

Ingestion (contaminatad produce)* 2.26-01

Ingestion (shallow groundwater)* 1.3E+01

Dermal contact (shallow groundwater) 1.26-01

Inhalation (shaliow groundwatsr by showering)* 1.6B-01

Total Hazard Index 1.4E+01

Onsite/Offsite Child Resident | ingestion (onsite shallow soil, garden area) 1.9E+00
Future Use Dermal contact (onsite shallow soil, garden area) 9.26-02
Ingestion (onsite contaminated produce)* 2.26-01

Ingestion (shallow groundwater)* 1.3E+01

Dermal contact (shallow groundwater) 21601

Inhalation (shallow groundwater by showering)* 1.6E-01

Incidental Ingestion (surface water) 4.16-04

Dermal contact (surface water) 1.86-05

Total Hazard Index 1.6E+01

* The exposure assumptions for this pathway are the same for both adult and child residents;
therefore, the pathway hazard index is the same for both populatons.
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TABLE 17
SITE CANCER RISK SUMMARY

POPULATION EXPOSURE PATHWAY PATHWAY CANCER RISK

Onsite Aduit Resident Ingestion (onsite shailow soil, garden area) 4.76-05
Current Use Dermal contact (onsite shallow soil, garden area) 2.5605
Total Cancer Risk 7.26-05
Onsite/Offsite Child Resident | Ingestion (onsite shallow soil, garden area) 1.068-04
Current Use Dermal contact (onsite shaliow soil, garden area) 1.76-05
Incidental Ingestion (surface water) 3.0e-08
Dermal contact (surface water) 1.36-09
Total Cancer Risk 1.26-04

Onsite Resident
Current Use Lifetime Risk = 1.96-04
Onsite Non-Resident Ingestion (onsite shallow soil, garden area) 2.06-05
Current Use Dermal contact (onsite shallow soil, garden area) 8.86-06
Total Cancer Risk } 2.9E-05
Onsite Adult Resident Ingestion (onsite shatlow soil while gardening) 3.7605
Future Use Dermal contact (onsite shallow soil while gardening) 2.08-05
Ingestion (onsite shallow soil, garden area) 4.76-05
Dermai contact (onsite shailow soil, garden area) 2.56-05
Ingestion (contaminated produce)* 2.06-03
Ingestion (shallow groundwater)* 4.86-03
Dermal contact (shaliow groundwater) 3.06-05
Inhalation (shallow groundwatsr by showering)* 1.76-03
Total Cancer Risk 8.76-03
Onsite/Offsite Child Resident | ingestion (onsite shallow soil, garden area) 1.06-04
Future Use Dermal contact (onsite shallow soil, garden area) 1.76-05
Ingestion (contaminated produce)* 2.06-03
Ingestion (shallow groundwater)* 48603
Dermal contact (shallow groundwater) 1.36-05
Inhalaton (shallow groundwater by showering)* 1.76-03
Incidental Ingestion (surface water) 3.0&5-08
Dermal contact (surface water) 1.38-09
Total Cancer Risk 8.66-03

Onsite Resident
Future Use 1.76-02

Lifetime Risk =

* The exposure assumptions for this pathway are the same for both adult and child residents;
therefore, the pathway cancer risk is the same for both populations.
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total HI for each population is a summation of the constituent
exposure pathways.

Carcinogenic risk estimates are generated in similar fashion for
exposure pathways and populations. EPA has established an excess
risk range of 1 x 10 to 1 x 107 as acceptable and sufficiently
protective of human health and the environment.

Lifetime carcinogenic risk to current onsite residents is
estimated to be 1.9 x 10™‘. The risk is primarily due to
potential ingestion and dermal contact with contaminated soils by
adults or children. Under the future use scenario, the lifetime
carcinogenic risk estimate is 1.7 x 107?, Future risk is due to
the same exposure pathways named above, but also from ingestion,
inhalation and dermal contact with shallow groundwater, as well
as ingestion of contaminated garden produce. Both current and
future use values exceed EPA’s allowable range of carcinogenic
risk, which is 1 X 10** to 1 X 10-¢.

Noncarcinogenic risk presented by current Site conditions is
estimated to have HI = 0.25 for onsite adults and HI = 2 for an
onsite or offsite child resident. Future risk is estimated as

BI = 14 for onsite adults and HI = 16 for onsite or offsite child
residents. In both cases, exposure through dermal contact and
ingestion of contaminated soils are major contributors to the
risk, but the future risk estimate also includes significant risk
from ingestion and dermal contact with shallow groundwater.

It should be noted that there is some degree of uncertainty
associated with the calculated numerical estimates of human
health risks generated in the Baseline Risk Assessment. This is
due to the considerable number of assumptions required to provide
variables in the equations, and the specific selections of each
variable from a range of possibilities.

6.5 Environmental (Ecological) Risks

Because land use on the Site and surrounding properties is
residential with scattered light industry, the ecological
communities surrounding the Elmore Waste Disposal Site have been
altered from their natural state. No state or federally
designated endangered or threatened species are found at or near
the Site. For these reasons, the potential for environmental
risks is considered small.

Available habitat for flora and fauna along Wards Creek has been
affected by the presence of trash, scrap metal and lumber, and
other debris apparently originating from the former dump
location. Despite this, there are no obvious signs of ecological
problems in Wards Creek or along its banks.
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Offsite groundwater sampling results indicate that four VOCs are
discharging from the surficial aquifer into Wards Creek at low
levels. These levels are not considered ecologically
significant. Should these levels increase, which could occur by
way of continued northward movement of the groundwater
contaminant plume, VOC contamination could pose an ecological
threat to the Wards Creek area.

7.0 DESCRIPTION OF REMEDIAIL ALTERNATIVES

The Feasibility Study (FS) considered a wide variety of general
response actions and technologies for remediating soil and
groundwater. Tables 18 and 19 summarize these response actions
and technologies, and provide the rationale for why each was
retained or rejected for further consideration in the development
of remedial alternatives.

Based on the FS, Baseline Risk Assessment, and Applicable or
Relevant and Appropriate Requirements (ARARs), the remedial
action objectives (RAOs) listed below were established for the
Elmore Waste Disposal Superfund Site. Alternatives were
developed with the goal of attaining these objectives:

1. Prevent ingestion of any groundwater containing:

a. carcinogen concentrations above Federal or State
standards, or if there is no standard, above levels
that would allow a remaining excess cancer risk of
greater than 1 x 10* to 1 x 10°%; and

b. noncarcinogen concentrations above Federal or State
standards, or if there is no standard, above levels
that would allow an unacceptable remaining
noncarcinogenic threat (HI greater than 1).

2. Restore the groundwater aquifer to potential productive use
by remediation to an appropriate degree, and by preventing
‘migration of the contaminant plume beyond the existing
boundary.

3. Prevent ingestion of, or direct contact with, soil )
contaminated at levels that pose unacceptable carcinogenic
or noncarcinogenic risk.

4. Prevent leaching of contaminants from soil to groundwater
that would allow contaminant levels above appropriate
standards to remain in groundwater.

5. Reduce or eliminate the contaminant concentrations in Wards
Creek, and maintain water guality in accordance with Federal
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TABLE 18

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

FOR CONTAMINATED SOILS (SOURCE CONTROL)

GENERAL RESPONSE

ACTIONS TECHNOLOGY PROCESS OPTION

S L

|" site Access and Land Use Rastrictions
M__use Restrictions

| No Action | [ No Acton | None
| — H !

| institutionat Convols | | [ Envionmantal At, Soil, and Surtace
Moniorin Water Moniwrin:

PROCESS DESCRIPTION

Slte is let in its existing state.

Land use restrictions would be recorded in the
property deseds © prohibit activities that might disturb
contaminated soits.

Selacted protions of the site mav be tencad and waming
signs posted during remaedial activites. Long-term
maintenance and security would be required.

She conditions and contaminant levels in these madia
would be monitored during and after remediaton.

Move resil 1o matels or

during the

_{ Temporary ]

Pay tor lodging and other out-of - pocket
expenes.

Move residents to new homes. Pay for moving costs,

Containment H

Capping }_

Y ing and meails, Y
utility connections, and new home closing costs.

Placement and compaction of nalive s0il over the

d area. Maint q! d.

Placement and compaction of a clay layer over tha
darea. M ired.

Placement of 8 layer of asphalt over the contaminawd

area, Mair q d.

of a layer of asphaltic concrete over

the i area, Q!

Gravei— or Soil~Clay

of stabs over the contaminated
area. Meaintenanco required.

f ofa d clay layer by a layer of
gravelor soil over the area. Mad

required.

P of low = per itity sy i b

followed by s0il over the contaminsied srea.
Maintenance required.

Capping
Continued’

‘Chamical Sealants/ . -
‘Stabifizers~. - .

}-— Retained Process Option or Techrology

r_f—ﬁ__, .

d Process Option or Technology

P of d clay, native soil, or clay
mixed with native soil. followed by instatiaton of a
including ated base and
drainage material). A finat ol tayer is then placed
over the . Maini ired,

The contaminated soils would bo trested with &
watar - dispersible emulsion or a resin © form a crust
that reduces water, wind, and dust erosion. Most are
nontxic 1o plants and animals.

A tench ls ¢ around the d soils
and backlilied with a soi- bentonite slurry mixture.
The working face of the trench and a short lenghtof
trench behind It are stabiized by a water~bentonite
mix until backfiling can occur.

A trench is d around the soils
and badd ilied with a camaent - bantonile skusry mixturs.
The working face of the trench and a short lengih of
trench behind it are stabiizad by a water—bentonite
mix unti! backfilling can occur.

Pressurs infection of grout along the boundary of the
contaminated soils in a pattern ot drilled holes.

A variation of the grout curtain in which a vibrating
force is used to sdvance a stee! beam into the soil. A
relatively thin wali of cement or benionite is injected
as the beam |3 withdrawn,

Installation of sheet piling along the contaminant
boundary. Interlocking piles are placed with & pile
driver or drop hammer.

Grout would be injpcted ino bedrock 10 sea! {ractures,
wolds, and solution cavities.
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COMMENTS

RETAINED. Raquired by the NCP as & baseine
alternative,

RETAINED. Limiwd applicaton. Would not reduce or
coniral contaminant migraton. Would be used in con-
junction with other technologies, sich as onsite disposal.

RETAINED. Limind applicatbn. Would not reduce or
control contaminan! migraton. Wou!d be used in
conjunction with other options, such as onsits disposal or
use restrictior. .

AETAINED. Would be used 10 monior site conditions and
the eft of other disi L

RETAINED. Bassdon the Rlsk Assessment (RA) residents
are at limhad risk from the contaminated soils.

REJECTED. Basedon the RA residents are only at limited
risk from the contaminated soils and may not be cost effective.

REJECTED. ineftective due to impor ill
and lack of erosion and molisture control. Subject to

cracking from drying and lreeze - thaw action.

REJECTED. Ineltoctive due to nadeguate Impermaeability
and {ack of erasion anc moisture control. Subject to
cracking trom drying and freeze~thaw action.

REJECTED. High due to poor hering
characteristica, such as photosensitivity, susceptibliity ©
cracking, and britisness from aging.

REJECTED, High malntenance due to poor weathering
h ics, such as plibilty © king

REJECTED. Potential for cracking trom sattling and
fresze~thaw action.

RETAINED. niore sef-hesling than singie—layer caps.
Gravei has a cost advantage over loamor other soil
cover.

RETAINED. Long=—term ity of is unki .
Insufticiant dni_upn may cause erosion of the soil cover ot
damage the membrane.

RETAINED. tong~term reliabliity of membrane is

Clay layer p 118

REJECTED. Temporary cover only. Not a permanent sohution
and there is no current risk from wind—blown materials.

REJECTED. Soll contamination only in shallow soil lavels
(0~ 2 fesl) and isolated intermadiata soll levels (5- 10 feet).

REJECTED. Soll contamination only in shallow soil levels
{0—2 teet) and lsotated Intermediate soil levels (5-10 teet).

REJECTED. Sof contaminstion only in shatiow soll levels
(02 teat) and lsolsted ntermadiala soll leveis (5- 10 leet}.

AEJECTED. Sol contaminaton only In shailow soll levels
(0-2 teet) and lsolated ntermediaie aoli levels (5~ 10 leet).

REJECTED. Soll contaminstbn only in shaliow soil levels
(0~ 2 feetl) and Isolated Intermadiam soil levels (5-10 test).

REJECTED. Sol contsminatbn only in shallow soll levels
{0~ 2 feet) and isolated ntermediata solf levels (510 teet).



TABLE 18

INITIAL SCREENING OF REMEDIAIL TECHNOLOGIES

FOR CONTAMINATED SOILS (SOURCE CONTROL)

GENERAL RESPONSE
ACTIONS

TECHNOLOGY PROCESS OPTION

_{ Horzonts! Barriers

-Grout injection I

* . -Blogk Displacement

Ry

(continued)
PROCESS DESCRIPTION

Pressure inject:on of grout through drlled holes in a
panesn 1o provide a barner of ow permeabihty,

The contaminated ares is sumounded by & perimetar
barrier. atter which grout i pressure~ injected into
boreholes thathave been suategically placed within
the contaminated area. The grout then displaces the
contaminaisd sarth and forms a seal below i,

Conlrot of the ground water llow by pumping trom
wolls to creste new hydrauic gradients.

Pertorsted pipe or tils within a grave!-tilled trench is
used to conrol the migration ol contaminated ground
water. May be used at shaliow depths in conjunction
with 8 barrler system.

A group of ciosely spaced wells within the

sroa is 10 & header pipe and
pumped. Sysiem is best—suited tor shallow aquiders.

Chemical stabilizers are sprayed on bare soils or

lched to coet, p and bind the soil particies
together. Chemical stabilizers include latex
emuisions, plastic lilms, cil= in— water emulsions, and
resin - in - water amuisiona,

A surtace watsr diversion and collection system would
be instalied 1 contol storm waler and inated

s Controls | | | Surtace Water
Diverson/C
System
I Trerry—

Page 59
COMMENTS

AEJECTED. Soll conlaminaton only in shaliow 0 levels
0 -2 tool) and isotated intermaediate so0d levets (5= 10 teet).

REJECTED. Soll eontaminaton only in shaliow oil levets
(0= 2 teet) and isolated ntermediate soll leveis (5- 10 leet).

REJECTED. Forthis FS, contaminand solis are defined as
shaliow solls (0- 10 teel) in the vadose {unsaturatad) zone.
Theretore, here Is no groundwaiers 1o extract.

REJECTED. For this FS, contaminstsd soils are defined as

shaliow soils (0- 10 feet) in the vadose (unsaluraied) one.
Theretore, there Is no groundwamr 10 extract.

REJECTED. Forthis FS, contaminated soils are defined as
shalow soila (0- 10 lest) n the vadoss (unsaturated) zone.
Theretore, there s no groundwseer 10 extract.

REJECTED. Sollerosion not a problem.

RETAINED. Would be.used in conjunction with other

surtace water runoff.

Dusy/Vepor
Suppression

L

All Process Options

Removat

H c

d Soils ]

A vegetathe cover would be reestablished over areas
thethawe been reg d. capped. or i to
decrease orosion and (it applicable) protect the
intageity of the cap.

Various materials are sprayed or spresd over the area of
concern to prevent dusl and/ot vapor genaration.
Process options incwde: walsr, membranes of larps,
organic agents:poymersAoams, or hydroscopic agents.

Removal of conlaminaed 0ils by conventional
o8fh~moving o mant, wch as backhoes,
bulldozers. snc* ¢+ end loadors.

CONBMINA®C = + v v ae o-0md 810 8880 OVEr B
aes o » -3 0 Ton MRS BNC MOISILTS

and auLBNts e o * m: » es. e masobwl CBIUUCION Of
the CONAMT e Ve, - .76 medw ] meh 8D DO PrALS
microorganis =»

c [PPRRENEN

- ad ,ws ) D6 lont
high and sereies . PP
OCCUI N 8N 8.t sa  wouws N.cwnts and MOBLUIE
2re 81060 8%~ e .o -
SPPOpriate mu . -

v.ed seratan May

wo. eauve wedng wih
P

Ci i -

01+ & asram IO wgh

WaNN . care s wmncy

‘e sy s teaded

; j— = Retained Process Option or Techno bgy

I Soll Washing

- Rejected Process Option or Technotogy

with microorgar s~
&/0 30060 83 " 04 .

- o sed &9 ~ued Nulrents

An oxidizing 898 w..* a¢ "+ Suym rercade, OIONE,OF

hypochiorile) and »w .~a=aemd ¢ 6 Mued N 8 reactor.

The © eaher e
COMPOUNTS Of Ulimaon vi .o Sow J8)008 SN waler.

o o

A reducing 800Nt is 8Jdey w e matw ) 10 Dwer
the CONtAMINANT 3 OxsISION sate end 'enoer € i8ss
toxic of more treslable

Acldor base Is added (o the contammemd malerial 1o
adjust the pH of tha maieral 1© nesr 7. neuwaiing
excess base or acid n the Meww el

Water woutd be infi gh the
10 leach out Lthe watar - s0k DB contammnants.

soils

Excavaisd s0ils would ba washed with an otganic soivent or

sobvents 1o extract targol compounds. The soils would be
be saparated from the solvent, &rmd. and used as backhll.

Contaminaiad sohvont woiiks be uogied by distulaton or other
Traatutl sovont woukl
world roture

moans io the
be teused. Tha
turther trestmant or dlaposal.

w 1 1o akderal

Similar to s0iven! extraction excepl that waler and
chemical additives or would be

used 10 leacht out the tasget contaminants. Process is

generally used for volsme reduction belors further teatment.

RETAINED. Would be used in conjunction with other
remadial iachnoio gins.

RETAINED. Could be used 10 controt tugitive dustivapor
during

AETAINED. Would be used in conjunction with treatment o
disposal technologms.

REJECTED. Is not alfective for treating metals
in solls . -

REJECTED. Not affective lor treatment of metais.

REJECTED. Not elfective for trestmant of metatls.

tor the
nto ¢

REJECTED. Not a proven Tic
in the sols. C may
more xic then their precuranrss.

REJECTED. Effectiveness in treating organics has not been
proven.

REJECTED. She 30l pH Is within neutral ranga (8.0 to 8.5).
Theralore, use of this procass option is unnecessary.

REJECTED. The PAH snd mets! contzminants at the site have
exremaely low walsr lssching propestiss. Therstore, this
process would not be effective.

REJECTED. Not sflective for treatment ol metals.

AETAINED. This ta off n g both
organic and inorganic contaminants, Process is
very in ing volume of

ok,



TABLE 18

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

FOR CONTAMINATED SOILS (SOURCE CONTROL)

GENERAL RESPONSE

ACTIONS TECHNOLOGY PROCESS OPTION

[ Rotary Kiin Incinerator l

_{W{

.. Fumaes

Fluidized Bed
~_Incinerator. -,

Onsite Treatment

‘High—~Temperature .
- Fluld -Wall Reacror

(continued)

PROCESS DESCRIPTION

Solid waste is fed into the upper end of a kiln, which
rotates O mix the waste with combusion air a3«
passas through the kiln,

Solid waste is fed inlo the fumace roo! Irom the 10p
and pushed through drop hoies nito a series of
verically stacked relraciory hearths.

Wastes are inje above a p o bed,
which |s fluidized by bubbling air through a distributor
plata located below the bed.

Similar to fluidized bed incineration, but the tuid
moves at much higher valocities. Fiuldized material
is recirculated through the fead section,

Waste is yed in a reactor isling of a tubular
core of refractory malerial that emns radiant energy
supplind by targe elaciro des in the [acket of the
vossel.

Waste is conveyed through 1wo heating modules. in the

Ren Salt Incinerator

Law Tempersture
Thermal Extraction-

first, the i are d by infrared hest
p! by rows of icly = po silicon carbide

rods. The second moduis can be infrared or gas heated.

Wastes and air are injcctod into a bed of molien alkali
maetal saits, where the conlaminants are desiroyed by a
combinaton of incinerstion, absorption, and chemicsl
reaction.

Wastes are pyrolized by a high —tomperature plasma.
An slecuic arc is used to gencrato tho plasma by
excliing gas to lis ionizod siote,

Heated air is mixed with excavated soil to physically
drive off (evaporate) wolalite and some semivolatile
contaminents.

C. inawd materia! Is thermally destroyed in an

Xy ger

Wastes and 30il are healed in a container to an
y high temperature that melts the mix. The

{ Ponzolan - Portland

Processes

resulting mass is then cooled inw & glasa-like solid.

Wastes are mixsd with & siliceous—-and=-aluminous
material (pozzotan} and with g kme-fly ash mbre to
produce a strong sohd with low permesbility.

Wastes are mixed wilh 8 siliceous~and-akuminous
materisl {(poZzolan) and with portiand cement to
produce & strong solid with low permeability.

Qrganic wastes are biendad with synthetic bindsrs

—

=~ Rejectsd Process Option or Technology

d Procsss Option of Techno gy

{many u3e propristary and the
waste/binder matetial is mixag with lime~{ly ash or fly
ash-cement to produce a stong, ow= permesbdiiity
sofid.

Heated dried wastes are mixsd with an asphalt
b paraflin, or polysthy matrix that sets N
& s0lld mass.

Includes several processes in which wastes ere
isolated by baing sesied In an organic binder or resin,

Separation and sizing of the subsurface solis by

[+ to remove by use of a steam

Page 60
COMMENTS

REJECTED. Nol effective lor remowing matals trom soils.

REJECTED. Not recommended lor hazardous wastes
due © Ow opearating temperature.

AEJECTED. Not effaciive for romoving metals from solls,

REJECTED. Not effective for removing metals from solls.

REJECTED. Process hasonly been testedon s plot—
scale system. Full-scale technology is not yet svaliabls.
This process has high energy consumption rates ana

REJECTED. Not elective for removing metals from sails.

REJECTED. Pilot-scalo only. Has been used successiully
on highly toxic inorganic or halogenated organic wastes, but
no full- scale demonatratons have been compieled on
PAH-contemineted malerisis.

REJECTED. Applicable only to liquid organic wastes and
fincly divided, fuidizabils siudges.

REJECTED. Would not be etfective In removing the four-
and live~ring PAHs.

REJECTED. Naot effective for treating metals.

REJECTED. Experimontal process option. Pibt-scale only.
Matorials handling will be requirad to size/sort the
d soils betors pyrolysl

REJECTED. Would be used in b
technologies.

with other

RETAINED. Would be used In conj whh other
technologins to ansure that RAOs are achieved.

REJECTED. Still a relatively new process. Not proven to
dacrease the moblity of PAHs, solls are pri
sand and cobbles with some organic contsminants, and not
primarily organic wastes.

REJECTED. Method ls only appladle 1 small quantities
©of hazardous wasiss that s7e complax ang difficult © reat.

REJECTED. High cost d o other
techniques. Usually applisd © very solubis toxic wastes.

REJECTED. Wouid be used in conjuncibn with reatment
»s 1o ensure & teed stream.

REJECTED. Would be used In conjnction with other
lal L wash wats: would

jenny, . of other

L
have to be reated.



TABLE 18

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

FOR CONTAMINATED SOILS (SOURCE CONTROL)

GENERAL RESPONSE
ACTIONS TECHNOLOGY PROCESS OPTION
rj Thermal - -« . ACRA-Approved
! L C - i Ofisits Incinerator

(continued)

PROCESS DESCRIPTION

Dastructon of contaminants by incineration in an offsite
RCRA-app ial inca

&, “,

Offsis Treaiment !

G- GrpomiFrocosier |

s0ils would be mixed with fuel (such as
pulverizad cosl, natural gas, or wood chips) or other
wastes and used as a supplementa! fus! source (o
produce steam lor a conventonat power cycle.

Landfarming (as described eastisr) at an appropriate
offsite ocati

:1 ! -hand Farming - |

e

of indige i i ivities by
injocting water, oxygen, and nutrients inp the
contaminatad soils.

An oxidizing agent is applisd © or injected inD the

inatad soit. Wasties are subsequently oxidized lo
less—toxic byproducts.

Acid or base is applicd or injocted ink the contaminaiwd
soll to adjust tho pH © neur 7 (noutrul).

A reducing agent is inj inw the L d
oil to iower the contammnant's oxidaton state
and render it less loxic or more treatable.

are appliag to the contaminated soll to

metals as and

P
hydroxides. Suitabie soll pH must be maintained ©
imize the i itity ot the p
Ak is trom wells dinthe
L d soil volume. As pheric air repl. the

Continued

Vitriication l

Page 61

COMMENTS

REJECTED. Proven tschnolo gy for the deszructioa of
organg Not of! for tr of metals,

REJECTED. The axtremely fow fus! value of the
contaminated soils and bw remediation lsvels required
tor the PAH | make this option
ineltective.

REJECTED. May not be complately effective In tresting the
carcnogenic PAHS. Not yet commercistly avalladie.

REJECTED. She contaminants primarily in shaliow soils

{0-2 teet) or in isolated arsas of inler madiate soils (5~ 10 feet).
May not be compisioly effecthe in easting four- or tive-rmg
PAHs or metals.

REJECTED. Not a proven licatbn for PAH d
wil. Some L d 1

maore Oxic than thelr precursors.

AEJECTED. Site soll pH la within neutzal renge (5.0 to 8.5),
Thutolore, use of this process option is unnecessary.
REJECTED. Effectiveness In vreating organics has not been

proved. Most commonly used In treating heavy metals.

REJECTED. Nol spplicabls 1o the organic contaminants
in the subsurtace solis. Experimental process option for
solis. Most commonly used in tresling heavy metals.

REJECTED. Would not be etlective in Teating the

removed alr and is in turn pumpaed out. voiatlie
contaminants are stripped from the soil and camied ©
treatment by the air stream.

Powdered activated carbon or another chemical agent
is mixad with the matena! mn place. Contaminant
adsorbsonto agent, or reacts with it, thereby

icti of the t

A flushing solution (solvent or surfactant) is applisd to
the siteor is no the ¢ wes.
Sorbed 3 810 ili or Isdied, or
they cheinically 10acl wilh the flushing sottion and
beco me mobile. The ar rescted

are coliected through weils or an underdrain system.

An srray of electrodes is nsented into the subsurface
and ity Is appled the The

Disposal

[ Onsite Disposal l

current heats the soi and causes the soil's silicstes to
moh. The 15 aro ather within the
metisd mass as it coois or are volatitized and captured
by an oft=gas treaiment system.

The contaminated soils would be permanently disposad of
in an onsite RCRA langfill.

s of the

Offsits Disposal Hﬁ Disposal

RCRA Solid Waste
Landfil

ACRA Hazardous
Waste Landiit

—

ined Process Option or Techmology

k Process Option or Technology

Q! d soils a3 a tamporary measure
In waste piles, containers, or tanks.

Disposal of reated of decontaminaied waste in 8 solid
waste land(T! (as a special waste),

Disposal of contaminated waste in a RCRA-approved
hazardous waste landfill.

lalile organic in the mlis, which have
very low vapor pressures.

REJECTED. Not proven, especially with regard ©
long-tarm effecti on organic
on of the ilzation sgent is raquized.

Petiodic

REJECTED. Site contaminants primarily in shatiow soils
(0-2teat) and in inclated areas of intermediate soils
(5- 10 teet). The inated s} must be
uveated or disposadol.

RAETAINED. Process has worked very well in the Pilot Scalo and
can potentlally reat both ofganic and inorganic contsminants.

RETAINED. Reguies fong=term operations, mantsnance,
and security.

RETAINED. Not a permanent remedia! measure, but may
be used in junction with other logles, such as
slumry or offsite th 1]

RETAINED. Would be used In conjunction with other
giss. Treated wouid be d to meet
the remadial action objectives betore it could be disposed.

RETAINED. Would notreducs the loxiclty of the
contaminants or the volume of contaminatad soll.
Addhionsl remadial action might uimassly be required.



TABLE 19

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

FOR CONTAMINATED GROUNDWATER

GENERAL

RESPONSE REMEDIAL

ACTION TECHNCLOGY PROCESS OPTION
No Action

H No Action H None J

l {nstiutional Controls

Absolus Ownorship
wah Doed Restrictions.-

Resuictions

_{ Groundwaer Use

Staw~Iimpcsed Permit
Rastrictions

PROCESS DESCRIPTION

Sap is id! In 1S exsting state.

Al property over the comtaminated portion o  the
aquler would be purchasod and ground waler usage
would be ragricted.

Caurts placa reasonabias limits on usa and withdrawal
o ground water.

SCOHECresuicts used contaminated graund water,
Restrtions we incomarated into property deeds.

SCOHEC restricts tha driling d new wells into the
conaminsied pation o the aguies by requising
driling permix

Cammon law and satutory schemes have authorlty to
allocate ground waler rights and use.

[~ d walar supply is replaced by a
water supply. Optlons include use

—

il | Wil

o surface water, botded water, home reatment ungs,
hook —up to a public water system, and irstaliation o
new wels

Mows residents to motels o apartments during
the remediation. Paytor lodging and cther
out—ol -pocket expensas.

Move residerts to new homes  Paylor moving costs,
temporary housing and moals, mongage buydowns.
iRty connections, and new home closing cosis

Long goring o the ground
waler and the treated, dischargod water.

F o acap o low bty material over
the area cccupied by the contaminated ground water
plume to minimize the irfiltration of suface water,
Cap types inciude: native sol, clay, asphalk asphatic

1 ~syntheti RCRA
and usa d i

instatiation of a venial basrier o low permeabiley
around the parimeter o the contamimated ground
water plume to minimize the migration o
contaminated ground water beyond the boundaries d
the sxisting contamination. Sarrier types irclude:
scil— and coment —bantanite slumy walla. sheet piling,
grout curtains snd vibrating boama, and rack
grouting.

Pressure injection & groutthrough dritied holes ina
patmrn to provide a basrier o low permenabiity.

The d area is dbys
barrier sfter which grout is pressure —injected irto
bore hok have been gically placed within

the contaminated area  The grout then displaces the
coraminaled area upward as & block andtorms a
seal below the displaced block,

Pedaratad pipe or tile within a gravel-{ilied trenchis
used d migration ¢ the i ground
water. May be used at shatiow depths in conjunction
with & barrief system.

Control d groundwater fiow by pumping welis to
crasis new trydraulic gradients.

Carrol of groundwater fiow by injecting water
theough waits oew by grads

A group d ciossly spaced wella, within the

Process Option or Technology

= Rejectsd Process Option or Technoogy

area tos haader pipe and
pumped. Systerm is best —suitod tor shatiow aqulers

—Page 62

COMMENTS

RETAINED. The NCP requires the no action aternatve
tobe considered as s baselina.

REJECTED Thesrea d the contaminated plumo has not
been g dtecthe i \

REJECTED. Publc water supply slready wilizad by
local residerts

REJECTED Publc water supply abeady utilized by
localresidems

RETAINED. Would nat preventfurther migration o
conaminarts, Sit could be used In conjunction with
olher technologiea

REJECTEDR Publk watar supply aiready wullized by
foce! residents

AEJECTED Public waler supply atready uliized by
local reside~

REJECTED. Publc water supply already utilized by
local residents.

REJECTED Publc water supply akeady utilized by
locai residenta

RETAINED. Would be usad to montor ste condtions
and the th d other

REJECTED. Capping over tw srire area accupied by
the plume ts notfeasis because the cortamimtad plume
extonds cifska  The varisty o land use inthe area,

which includes residences, cly stresta, and businasses would
also make capping dificuk & wauild be nearty impmsibils to

malntain the integrity of the cap over an axtended pesiod

REJECTED. !natalation of a vertial barrier arcund the
entre wea accupled by the contaminated ground water
plume ta not fexsble because the comaminated ground
water plume extends dista The varisty ¢ land

use inthe arsa. which inchsdes residencas, cly sveets. and

businesses would aiso make inetatiing e vertical barrier
diticuk Exensive rerouthg o utikiss may be required.
Alsa there is ot an dtecthw cavlining layer at the site
which a vertca! basTier couid be *tied o™

REJECTED. Na practical dustoths
depth of the plumna. Primarily used ter shallow
spplications.

REJECTER Na practicai for the depth that requires
conaminant. Experinental prooess optian.

REJECTED. The contamination is too asep for dffecthve use of

s, drains. Insddiion, hesvy
such as manganese may clog the drains.

RETAINED. Coukd be used In conjuction with injection
wals to control hydrautic gradisnes.

RETAINED. Coulkd be used In conjuction with extraction
wals (o corwrol hydraulic gradiants.

REJECTED. Nat dlectiveior aqulers desper than 20
toct. Althe Elmore Wasts Olsposal sita, contamination
«dends to depts o &t st 35test



TABLE 19

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES
FOR CONTAMINATED GROUNDWATER

GENERAL
RESPONSE REMEDIAL
ACTION TECHNOLOGY PROCESS OPTION
Sait Qablization -
[ Cortainment H Sutace Controls |_ Sudace Water
{Conttinued) | Diversion/Coliection
Systan
Rewegetation
l Remonal I___{ Extrection

(continued)
PROCESS DESCRIPTION

Chemcal stabilizers are sprayed on bare 30is or
mukhed 1ocoal peretraie and bind the soil

Page 63

COMMENTS

REJECTEDR. The long -term oflectveness d this option is

together. Tho stabifzed soil allows less surface water
irfitradbon to the aquier. Chemica! stabibzers Include
iatex emuisiorn, plastic {iMm3, oil~n-water emulsiors,
end resin—in-water emusiona

Sudace waier diversion and cdlection sructures are
insteled to conrol surface water recharge o the
aquier.

A vegemtive cover would be reestablished over areas
that have beenregraded, capped, or remediated to
decrease erosion and decrease suriace waler
irtitration to the aqufer.

A d o by ing from wells.

A goup d closely spaced welis within the

srea is toa header pipe and
pumped by & suction pump. Appicable to shallow
sgulers.

Ped.

Onsie Treatment H Biological l_

Submerged Flrad
Fim Reactor

"} - Rauined Process Option or Technobogy

~ Rejected Process Option or Technology

d pipe o tile within a gravelfilled trench is
used 10 remowe or redrect comaminated groundwater,
Drains are instalied near the bottamn o the aquler

A chemical would be injected irto the aqulerto ald in
the removal d the contaminants.

Organic wastes are € by ¢
inamixad aercbt reactor. The solids remntion time
is by reciculating the bk trom the

ciarlication process back 10 the aercdt raactor.

Liguid wastas are rickled over a bed of rocks o
synthetc packing medium on which 8 bidlim is
dewioped Organics from the waste stream dlfuse
intothe bidilm and are degraded.

Uquid wastes tlow through voughs in which closely spaced

RETAINED. Might be used onsiefor sutace water
in with cther

technologios

RETAINED. Might be usad onste 1o cover bald spots or
iated areas. in ion with other
technologies

RETAINED. Would be used to recover comaminated
groundwater.

REJECTED Na efecthve for aquiers deeper than 20
foct. At the Eimore Waste Disposal ske, contamination
axtonds to depths o at lsast55feet

REJECTEDRL Subsurface drains are nct dtecthe (o
aquiesrs deeper than 30fest Althe Elmore Waste Disposal
sie, contamination exends to depths of &t least 55 feet
drains are not cost —effective
d with walls |
heavier than water may clog the drains.

REJECTED ODifersrt contaminsnts may require
savers! diterent addlives Would be afficuk to monior.
Might lead to " d i

REJECTED. "-ocess is not suksblefor low blological axygen
demand (BOD < 2 mg/L), nutrient —delicient water.

REJECTED. Process Is not sultablefor low blological axygen
demand (BOD < 2 mg/L), rusrient —deficient watsr.

REJECTED. Process ks not sultablefor low biological axygen

pastially submerged discs are rotamd. i

attached to the surface o the discs and form e bidilm  Asthe
dlscs rotats wasie siream and the atmosphera,  contaminants
and axygen alterratively dluse into the biofitm, afiowing the
microrganisms to degrade organic wastes

e to lnert { within
& vertcal caumn reacwor,  The panicles are keptin
suspersion by the upwardflow d the liquid waste
siream. The organc wastes ere than degraded
thraugh microblal activly.

A bicfitm i onabedd or rocks,
which is keptsubmerged and sersted Organicsirom
the wasts siream difuse into the bicfiim and sre
subsequently degradeci.

Micrabini degradationd wastes in an sersed sutace
impoundmert (axidation pond).

A suface impoundment with a low surtace srea~to—
volume ratio (narrow and deep) is used to increase
action by cbic bacteria.

react with high gth wastes in a
closed tank devoid o axygen Hydrolysis and
jon of wastes and carbon

dkndde.

Contaminated groundwater would be mixod wish nutrierts and
Wbd o & 8ol baso wiaxe tiCrobes woilkd Justroy tho
conmminonis. May rogusu souding wah approprialo microbees.

{BOD < 2 mgAL). nutrient —deficient water.

REJECTED. Process b» not sultablefor low blological axygen
demand (BOD < 2 mgAL), mutrient —delicient water.

RETAINED. Effective in rasting low biological axygen demand.
nuriert — odficient wasts strsams.

REJECTED Process s not sulablsfor low blological axygen
demand (BOD < 2 mgil), muriers ~deficiant water.

REJECTED Process is not sulabie!or jow blologica! axygen
demand (BOD < 2 mgA), nutrient —deficient water.

AEJECTED Process is not suitablefor low biological axygen
demand (BOD < 2 mg/). nutrient ~deficient watar.

REJECTED Process is not suitableor iow biological axygen
dusnand (BOD < 2 mgA), nutrient —deficient water.



TABLE 19

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES
FOR CONTAMINATED GROUNDWATER

GENERAL
RESPONSE REMEDIAL
ACTION TECHNOLOGY PROCESS OPTION
’_{ Biobogical . Bialnrvesting : ]
{Continue -
-BloPhysical .- Aativaled Skuage with

._Powdwed Activared

Air, Gas, or Steam
Sui

Onsie Treatment
Continue

Physical
Treatment

(continued)
PROCESS DESCRIPTION

Use d plant & animal species to accumula®e
contaminants in their issues  Specios are harvested
and disposed ¢ in an approved fashion Mo=t
commonly used lor heavy Metat cortamination,

This process combines physical treatment with

b ion.  Powdered acts d carbon ts added
to an sctivated sludge precess, achieving greater
removal diciercies than ether pracess siors.

Removal d physically distinct phases from the waste
siream byliomtion skimming decarting
L ion o sedi h

Remowl d suspended paricies by passing the liquid
waste stream through a granular or tabric medin
Conventional treatment method. .

Mixing of large volumes & air, gas, o steam with the
waste srream in a packed column or through diused
merationto transfer volatie organics to the air.

Separation o subsiances by bolling. Groundwamr Is boiled
and condensad to separate ot the more volatile P
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COMMENTS

REJECTEQ Process is not sutadlefor low biologics!
demand (BOO « 2 mgA), nutrient ~deficiant waler.

REJECTED. Process is not suttablefor iow biologics!
demand (BOD <« 2 mgA), rutrient =de!icient water,

RETAINED. May be used in conjunction with cther
technologna.

RETAINED. Maybe used in conjunction with aher
technologes.

RETAINED. Effective in remoning volatle organics
from groundwater.

AEJECTED Na dfectve In inorganica  Hard
toimpk

which are then tecoverod and teatsd.

\d ; 1o high ar —walght
soiias lrom soiuton by a semipermeabls membrane
under a low-pressure gradient

Q

id low=-to tecular ~welgtt
soluts from solution by a semipermeabis membrames
under s high~pressure gradient.

Carbon lrom matersals such as wood o coal Is generally
placed into 8 Ioec -bec reactar.  The liquld wase steam

is then passed through the bad,  and the organic coraminants
are removed va 8dsoroboNn mechenisms.

Process is $imuar 10 ca:DON gd3OrPion, with a resin
ing the carbon as 1ne sbsorbert

The liquid waste sree~ @ passed over an ion
(ORN M mne ~ wry DOuNd 1O 118 resin are

exchanged | ore « @~ “» ease stream that have a
siminr charga  "nes .~ 1ess 3 vOxcelly used 10
remowe inorganc e

SbP cAlolds! pers = 80 -encwed by the
centriugal forces crame t 3 ~p* - wpand +AslON IN &
cylindrical vesas:

AV i3 disSSOMSG ¥ ¢ cow Wwown oW pressse
Theaklomstre csime *w W Pragh he cater
whonthe sieem o o -wes. s /mt = & Wb StON
chamber. The buseae o - wraind wAds end
oMulsitiad 0 10 *w ews v oe o'W R

Two liQuids e wce e L. ~o guemon 3 § e d
qudthalisa sonare ' s cw 2 "o aneds ot @

inzotble (MM Sw + *o s’ e retewl
SOMINL/301US sram= + wa o Gud v S EENON O

chamical meana

Achemics! raagent s e384 'u "9 ssew weam 1o
akerthe pH.

An cxidizing agert(y) (ozora  hecr ogen Deramda,
6.} B Bl ha o ve ¢ . IrUaCI

and mbad wih the wase stes» e coruamnanis
are then cxidized either 1o or
ulimatslyto carbon dicxde ano wess  Most
commonly used to reMOws phenol,  Syensdm, and
haxzvy metalsfrom the wasie stream

— S SRSV e
[ veectnd Process Optin or Techraigy

A agernt is mixod weh the waste szeam 10 lower the
oxidation stais of the wasie and reroer ¢ less tooe o
moretraatabl.  Canmoniy used (' hasvy metal removal

Water Is ssiursted with cxygen 10 remowe brarbonales
betore hydrolysla This pracess o the standasd
for konand temonal trom water.

A chemics! agent Is mixad wah 1he wasle siream to
form an nsokuble product thal ca n be romowed trom
1he wasie siream by settling Mot commonly used 10
remove heavy metals from lle waso steam,

REJECTER Nat efficiert for low concentrations d  toxk
substances.

REJECTED. Net efficiert for low concertrations o toxk
substances.

RETAINED. Eltectivetor removal o allthe organkc
comaminares at the Eimore Wasts Disposal ske.

REJECTED. Civrent data are insufficiert to detlermine the
reliablity o the process in treating sie cotaminants.

RETAINED. Bltective in remoning metais fram the
groundwater.

REJECTEDR Na applcable to the ground waler
which are, ohva Inomu ground —~
water and are not Incolicidal suspension

REJECTEDL Na ble tothe gr
which are not solds or ola The
¢ are vohtile arganic

contaminants and dlasoived metals.

REJECTED. The waristy d ground waler contaminants
may requike several sohents  The groundwater may
b duato trom the

exraction solert(s).
RETAINED. May bes usad as a prevesiment step or to
treat diasoived memis.

RAETAINED. Etective for remowai d manganess fram
groundwaler,

RETAINED. Migtt be taedfor remose! o metals from
groundwaist,

RETAINED. Eltsctive for remowal d  manganess fram
groundwales,

RETAINED. Eltective in 4ng mem s from @



TABLE 19

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

FOR CONTAMINATED GROUNDWATER

PROCESS OPTION

(continued)

PROCESS DESCRIPTION
A chemicsl agent such a3 sodium naphthatice is
misd with the wasie steam 10 strip halogen stams from
chiczinsted hydracarbona.

Wasie sream is reacsd with water inthe fresence

GENERAL
RESPONSE REMEDIAL
ACTION TECHNOLOGY
Cramical
Conti

agents at high and
totanm norhamrdous byproducta.

sre ved by UV
Contaninest molecules absad UV energy. L
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COMMENTS
REJECTED. This procwes is primarly used to test PCBs.

Not eppiicable Lo Ground waler contaminants o concern.

REJECTEDR Na spplcable to contaminants o cancern.

REJECTEDL Not eftectwve!or tresting the arganic

the moleculs’s erergy stale and making I cisave o
{Oreak ) and oxidize

Hydrogen percsida G2one. or some cther addizing
agent i used 1o cxidize contaminants n conpnction
with UV irredistion,

A direct cuITert across consumable elocvodes Qeneraiss an
tnsoluble ion matrix that adsords and plecDistes haavy
meals and some light metals iram the waler. The precpitale
would then be sepasated (rom the waier siream.

The contaminatad waste siream Is placed in iarge drying beda.
ita volume is d or et theough T

ot Etmore Wasts Disposal ske

RETAINED. Effectvelor ramowal o the volntlle arganics
from grouncwaler. helal end eny turbiily would
have (o be removed bef ore this Droosss.

REJECTER Na dlectveior ramoval of beryitum from
Ofoundwaler.

REJECTEQ Na practts! dus tothe voime o ground ~

caused by solar hmiing.

All processes imoling combusion d 1he wasis
stream.

Oxidation d organcs in an aeratcr under high

==

p ang

Oxicabon of the wasies in a supercrical emwronment
{314 F and 218 atm).

Ox o the by ionss an
dtate RCRA ~licernod incinurasior.

woler -3 In addiion preciphation in
Grear axoeeds mean lake evaporation by 11 inches anmaatly.

REJECTED. Nat practesitar diute. aquecus waste
atreams.

REJECTED. Comt of schisving and maitaining slewted
and tor dikste

a2 physica!

would be
Uaatmaent.

REJECTER Cost @ achisving and maintaining
lor diuse would
be physical

HEJECTEDR N- pracibsiia high volunae, dliute squecus
wusie sirgams.

REJECTED. Na practical for high voume, dilsle,

e aFeRME WhET ONeLe Ueatment i3 & visbie

AEJECTED Not practical tor the ground water

&t the Eimare Wasts Disposai ske.  Typkally

o o the cont 43 by
o VroKis a1 #n aciay.
option
d by injecting
axygen, mutrients, end (4 y) pan
intothe L

Alr ls pumpad into the squler to sizip voltile organcs
from the ground water.

3~ - Retained Process Option or Techoogy
3 ~ Retected Prosess Option or Techmo gy

wellind wih & parmeadis mediam that reach
with Of ap3s caammarnts as contaminated ground waler
fiows Hroug!t the rench

An axiiizing agent is inpced into the ground waier,
‘whers X 0udizes the contaminants to carbon diaude
and nate.

Acid @ basse is injected irto the ground waler to sdjust
the pH to nser 7 (newaral.

A sechming agert in injecsed into the aquler to lower the
cOnmMInant's axiietion staie and render & tees texic or
mare Femtabin

A cataivet Is injected irto the squler to corvert a

da itoa large
mtple (polyman ¢ Wel. The palynes s more Sable
and ess sokuble then I monomens.

Dischurge o Seated witer 16 an onshe sutace
water body.

Diacherge o resd war by injection thraugh
onsis wels.

Diachargs o trasierd waler dy irtroduction irto
greval—{Med wercihos.

used {or semivolatiie argenics.

RAEJECTED. Ospthd contamination wauld make eftective
impamentation difcuk

REJECTED. Na practical becaume o the depth of
tench required.

REJECTED. $Same conaminents produce degredation
procucts mare taxo than twt percursors.  Because
o the depth o the cakamination. & would be
QHicUR Lo SNBUe SdeqUAS  COTEACT between the

agert and

REJECTED. Na the arganic n
the ground walw. ThepH s yat7, no need

REJECTEDL Slectharnes in veating orgenics has nct
been proved.  Mast commaniy used I trasting Peevy
menis

REJECTER Net sppliosbis to the argsnk: conmminarts in
the ground weser.

REJECTED. No ansle susiace watar bady svalebile et
Uw Eimare Waste Disposa! she.

RETAINED. Migt be used in conjunction with ather
echnologise.

AETAINED. Migft be s polertial method & discharge,
depending on the volume o asted wisler.
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INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

GENERAL
RESPONSE REMEDXAL
ACTION TECHNOLOGY

FOR CONTAMINATED GROUNDWATER

(continued)
PROCESS DESCRIPTION

Dischargs of eated walser (o an dfate sutace
watwr body,

Discharge <f treazeq watsr by injection into cffake
wails

Oischarge of treated ground waler to the lacal pubticty
ownad teatmaent works (POTW).

Olaposal o the contaminated ground waier Dy injection
irto an disite RCRA~lcensad deep well facilty

Cischarge of treated water tor irrigation.

Piping d the trasted ground walor 10 the drinking waier
supply system.

Ganerat R Action

or General Acgon
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COMMENTS

RAETAINED. Trested waler would be discherged irto
NesIDY usfach waiw. Pl requires

REJECTED Limisd avaiabilly. transporation

c portist
liabilty, and cost make this option impractest canpared
10 athee discharge aptions.

RETAINED. Cly POTW industrial prevestment
requirements must be met.

REJECTEDR Na practcal tar @hite aquecus wasts
streams whan Onsis eatmert it a viabie aption.
Avadabilty d dfstefeciiies s imted

REJECTER Powntial Nabilky makae this cotion impractce’
compared to athar discharge optiona.

MEJECTED. Powntial lablity and tkely nagative
public response maks this cption impractical compared to
cther discharge optione,
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and South Carolina Ambient Water Quality Criteria for surface
waters.

Separate remedial alternatives were not developed for surface
water. It is anticipated that remediation of the surficial
aquifer will eliminate or reduce the concentrations of VOCs
entering Wards Creek.

7.1 Source Control Remedial Alternatives

The technologies considered potentially applicable to soil
contamination (Table 18) were further evaluated on the
effectiveness and implementability criteria. Table 20 lists
those which passed this final screening, and outlines the

" technology components of each of six remedial alternatives
proposed for soil remediation.

The six alternatives are:

Alternative SS1: No Action

Alternative SS2: Soil-Synthetic Membrane Cap

Alternative SS3: Soil Stabilization .

Alternative SS4: Soil Washing, Stabilization, and Offsite
Disposal -

Alternative SS5: In-Situ Vitrification

Alternative SS6: Offsite Disposal

Each of the alternatives is discussed below. All source control
alternatives except Alternative SS1, No Action, will meet the
remediation goals presented in Section 9.1 of this ROD.

"O&M costs" refer to the costs of operating and maintaining the
treatment described in the alternative, for an assumed period of
30 years. All of the Alternatives except SS1 (No Action) and SS6
(Offsite Disposal) have anticipated O&M costs. Such costs would
include, primarily, periodic inspections of the Site, except in
the case of Alternative S$S2 (Soil-Synthetic Membrane Cap), for
which annual O&M costs will include Site mowing and maintenance
of a security fence. O&M costs were calculated using a five
percent discount rate per year.

All alternatives except SS1, No Action, and SS2, Soil-Synthetic
Membrane Cap, include verification soil sampling to insure that
all soil contaminated at concentrations exceeding the remediation
goals is removed for treatment or disposal. Additionally, all
alternatives except Alternatives SS5 (In-Situ Vitrification) and
SS6 (Offsite Disposal) include six Five Year Reviews to be
conducted during the assumed 30-year O&M period. The cost,
$41,700, is included with the capital costs but was calculated
using the same five percent discount factor as O&M costs.



TABLE 20
COMPONENTS OF SOURCE CONTROL REMEDIAL ALTERNATIVES

General Technology Process Ama ALTERNATIVES
Rasponse . Option Impacted SS1 §S2 §83 S§S4 §S85 §S6
Actlon
No Actlon No Actlon None Entlre Slte X
Instiutional Site Access and Fencing Selected X
Controls Land Use Areas
Rastrictlons Land Use Restrictions Contaminated X
Soll
Environmental Alr, Soll, and Surface Contaminated X X X X X
Monltoring Water Monitoring Soll
Contalnment Capping Soll-Synihetic Membrane Contaminated X
Cap Soll
Surface Contiols Surface Water Contaminated X
Diversion/Collaction System Soll
Revegsetation Contaminated X X X X X
Soll
Dust/Vepor Water Contaminated X X X
Suppression Soll
Membranes/Tamps Contaminated X X
Soll
Removal Excavation Contaminated Soll Contaminated X X X
Soll
Chemical Soll Washing Contaminated X
Onsite Soll
Treatment Physical/Chemical Pozzolan/Portland Cement Contaminated X X
Solls Stablilzatlon Soll
In-Situ Thermal Vitrification Contaminated X
Treatment Soll
OnSlte Disposat Temporary Storage Coplamlnaled X X
Disposal Soll
OffSite Disposat Approved RCRA Solld Contaminated X
Disposal Waste Land{lll Soll
Disposal Approved RCRA Hazardous Contaminated X
Waste Landflil Soll :

Altarnative SS1 = No Action

Altginative SS2 = Solls — Syn!
Allernalive 883 = Pozzolan/Portiand Ce

hetlc Membrane Cap

ment Solis Stabllizatlon

Allarnative 5S4 = Salls wash and stabllize onslte, landtill offsite

Altarnatlve SSS = tn—slitu vitrlfication

Alternative 556 = Excavate, landfiill offsite
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Certain major ARARsS are applicable to each source control
alternative. Alternative SS2 would not comply with the Resource
Conservation and Recovery Act (RCRA) landfill closure
requirements, in 40 CFR Part 264 and in the South Carolina
Hazardous Waste Management Regulations (SCHWMR), Reg. 61-79.264,
which require removal of contamination "to the maximum extent
possible.” Alternatives SS3, SS4, SS5 and SS6 would, assuming
successful implementation, comply with the following major
applicable ARARs. All of these alternatives involve materials
handling and potential generation of particulates, and/or VOC
emissions from treatment, and thus, must comply with the South
Carolina Ambient Air Quality Standards (AAQS) which implement the
South Carclina Pollution Control Act, and the National Emission
Standards for Hazardous Air Pollutants (NESHAP) under the Clean
Air Act. Alternatives SS4 and $S6 include landfill disposal of
hazardous wastes and, therefore, could be required to comply with
RCRA land disposal restrictions (LDRs, 40 CFR Part 268, SCHWMR
61-79.268) if the soils are shown to be hazardous wastes subject
to land disposal requirements (40 CFR Part 261, SCHWMR
61-79.261). Finally, U.S. Department of Transportation (DOT),
EPA (40 CFR Part 262), and SCDHEC (SCHWMR 61-79.262) regulations .
governing the transportation of hazardous materials would also
apply to alternatives SS4 and S$S6 if the soils prove to be
hazardous waste.

As detailed in Section 5.2.1, the estimated volume of
contaminated soil requiring remediation is 650 cubic yards.
Figure 11 delineates the area of contaminated soil.

7.1.1 Alternative SS1: No Actijon

CERCLA requires that EPA consider a "No Action" alternative to
serve as a basis against which other alternatives can be
compared. Under this alternative, no actions are taken and no
funds expended for control or cleanup of contamination associated
with the contaminated soil. Because contaminants would be left
on-site under this alternative, a review is required every five
years in accordance with CERCLA. This constitutes the only cost
involved and is considered an Q&M cost.

Under this alternative, Site conditions would remain unchanged.
Thus, no ARARs would be achieved under this altermative.
Contaminated soil at the surface would continue to present an
unnacceptable human health risk now, and in the future.

Total Capital Costs: 0
Total O&M Costs: $41,700

Total Present Worth Costs: $41,700
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7.1.2 Alternative SS2: Soil-Synthetic Membrane Cap

This alternative would include the construction of a soil-
synthetic membrane cap over the contaminated area, revegetation,
and surface drainage controls. 1In addition, this alternative
would include the use of institutional controls to prevent direct
contact and incidental ingestion of contaminated soil by the
general public. To reduce the opportunity for exposure, a six-
foot security fence would be installed around the contaminated
area, and warning signs would be displayed on the fences to alert
the public of potential hazards. Future uses of the property
would be limited by applying deed restrictions. State and local
agencies would be responsible for the implementation and
enforcement of these restrictions. Periodic air, soil and
surface water monitoring would also be continued onsite to insure
compliance with RAOs.

The soil-membrane cap would consist of a synthetic liner
installed over the contaminated soil area, a drainage layer, and
a geotextile fabric liner placed over the drainage layer to
prevent clogging. Finally, the geotextile fabric would be
covered by a two-foot soil and topsoil cover. The soil and
drainage layers protect the liner layer from heat and other
environmental effects. The topsoil layer of the cap would be
graded to a gentle slope designed to match current Site
topography. Some grading of the contaminated soil may be
required to achieve such slopes. A vegetative cover of native
grass would be established to minimize cap erosion. Surface
drainage channels would be constructed around the perimeter of
the cap to collect surface runoff and water from the drainage
layer. The collected water would be discharged to an offsite
storm water collection point.

Since the contaminated soils would not be treated, judging this
alternative’'s effectiveness would include monitoring Site
groundwater. Therefore, the alternative includes periodic
groundwater monitoring for an assumed period of 30 years.
Periodic maintenance of the soil-membrane cap and surface
drainage systems would also be required during the 30-year
period.

Design of the cap is estimated to require two to three months.
Construction would be complete in approximately 2 months.

Total Capital Costs: $135,000
Total O&M Costs: 73,800

Total Present Wo:th Costs: $208,800
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7.1.3 Alternative SS3: Soil Stabilization

Soil stabilization is a process involving the addition of
Portland cement, chemical binders, and water to the excavated
contaminated soil. The soils and binders are then thoroughly
mixed with machines typically used for concrete mixing, or they
could be mixed in place with backhoe equipment. After mixing is
complete, the soils are then backfilled into the original
excavation area and allowed to cure and harden. The curing
reaction produces a dense, strong, low-permeability block,
usually referred to as a "monolith." The monolith would then be
covered with one foot of clean native soil. Because the process
increases the volume of treated soil, the backfilled area would
be graded to provide proper drainage. A vegetative stand would
then be established over the treated area. Finally, Site access
would be restricted by fencing selected areas.

This alternative, and all of the soil remediation alternatives
below, would require that appropriate and carefully planned
materials handling procedures be used during the excavation and
handling of soil. For this alternative, such measures would
likely include the following. First, air monitoring during
excavation may necessitate that workers use Occupational Health
and Safety Administration (OSHA) Level C protective clothing and
masks. Water would be used to minimize dust emissions during
soil excavation, transport, and handling. Stockpiled soils and
debris would be covered by tarps or plastic sheeting to minimize
dust emissions and runoff. Finally, during the curing process,
heat generation caused by chemical reactions may cause emission
of VOCs to the air. If this occurs, the curing area might
require use of a ventilation and carbon adsorption system to
capture emissions.

The initial excavation of contaminated soil would include all
soil containing contaminants at levels greater than the soil
remediation goals. Treated soils would be considered to achieve
remedial action objectives if they do not adversely affect
groundwater, as determined through testing by the Toxicity
Characteristic Leachate Procedure (TCLP). However, using
transport modeling, a more appropriate standard than the TCLP may
be developed in the remedial design phase.

Bench-scale treatability testing would be necessary at the start
of remedial design to verify that the remediation goals could be
achieved. During implementation, which would require
approximately 9 to 12 months, surface water runoff and air
emissions would also be monitored to ensure that the RAOs were
being met. :
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Total Capital Costs: $234,600
Total O&M Costs: 7,800
Total Present Worth Costs: $242,400

7.1.4 Alternative SS4: Soil Washing, Stabilization, and Offsite
Disposal

Alternative SS4 involves excavating the contaminated soils,
screening and separation of large debris, soil washing the

- contaminated soil, stabilizing the remaining highly-contaminated
soil fraction, and transporting the stabilized soils to a RCRA
solid waste landfill. After soil washing, the treated soil
(approximately 90 percent of the original volume) would be
backfilled onsite after testing to verify that remediation goals
have been met.

Soil washing involves placing screened and sized contaminated
soils into a high energy contacting and mixing vessel where the
soils are scrubbed with a washing fluid. The sand and coarser
material in the soil usually requires only this primary washing
step, but can be rewashed, if necessary. The more highly- _
contaminated clay and silt fractions are hydraulically separated
and sent to a special washer module for more intensive washing.
The more aggressive washing in this stage removes the highly
adsorbed contaminants. After this step, all particies larger
than a certain size (approximately 0.074 cm) are rinsed,
dewatered, and combined with the coarse material from the initial
washing step, stockpiled, tested against the remediation goals,
and eventually backfilled. The remaining fines are then
dewatered and removed. Depending on the specific soil, this
remaining highly-contaminated fraction is generally 10 to 15
percent of the initial volume of contaminated soils. These
solids would then be stabilized, by the process described above
under Alternative SS3. Stabilization could occur onsite or
offsite. After curing/hardening, the stabilized soil would be
tested for leachability utilizing TCLP, and then disposed of at
a RCRA hazardous waste landfill or RCRA non-hazardous solid waste
landfill according to the results.

Prior to being washed, the contaminated soil would be excavated
and undergo solids separation and sizing. Techniques could
include screens, shredders, and grinders for removal of large
stones and debris so that they could be appropriately treated.
Such debris could be washed in a separate mixer, or be
decontaminated by high-pressure steam washing.

In addition to the activities described above, Site access would
be restricted by fencing selected areas until remedial activities
were completed. Materials handling procedures would be as
described above for Alternative SS3, including the use of soil
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moisture to minimize dust emissions during soil excavation,
transport, and handling; and tarps or plastic sheeting over
stockpiled soil to minimize dust emissions and runoff. Both soil
washing and stabilization could potentially generate VOC
emissions, so that systems for emissions capture and treatment
might be necessary. Surface water runoff and treated debris
would also be monitored to ensure that the RAOs were being met.

After treatment activities have been completed, clean native fill
material would be placed in the excavation. The entire Site
would then be graded to provide proper drainage, and a natural
vegetation stand would be established to minimize erosion.
Implementation would take approximately 9 to 12 months.

Total Capital Costs: $230,200
Total O&M Costs: 7,800
Total Present Worth Costs: $238,000

7.1.5 Alternative SS5: In-Situ Vitrification

In-situ vitrification (ISV) is a process whereby contaminated
soils are melted in place, binding the contaminants in a glassy,
solid matrix. Melting is produced by a high-voltage electric
current passed between electrodes placed into the soil. Melt
temperatures in the range of 1600¢ C to 20002 C destroy organic
substances in the soil and produce gases which migrate upwards to
the surface. The gases would be trapped by use of a hood over
the treatment area, and then routed through an air emissions
treatment system. Inorganic contaminants remain trapped within
the glass matrix formed by the melt. The solid mass created
after the melt cools is extremely resistant to leaching and more
durable than concrete.

. The ISV process would cause a 10 to 20 percent reduction in the
s0il volume being treated, therefore limited backfilling of clean
soil would be needed to fill this void. Regrading to support
revegetation would be required to prevent erosion and reduce
infiltration. Since this alternative involves a monolith,
similar to that described in Alternatives SS3 and SS4, verifying
that this alternative meets the remedial action objectives would
involve leachability testing using the TCLP, or a more
appropriate standard if one is developed in the remedial design
phase.

ISV is an innovative technology that has been proven effective in
treating both organically-contaminated and inorganically-
contaminated soil. Operational-scale units are available, but
have not yet been utilized on a full scale basis at a Superfund
site. Therefore, before full scale implementation of ISV,
samples would be collected for bench scale treatability studies,
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to verify that the technology will achieve the remedial action
objectives. Implementation of the alternative is estimated to
require 9 to 12 months.

Total Capital Costs: $808,700
Total O&M Costs: 7,800
Total Present Worth Costs: . $816,500

7.1.6 Alternative SS6: Offsite Disposal

Alternative SS6 consists of the excavation of all contaminated
soil, followed by final disposal, and treatment, if required, at
a regulated RCRA hazardous waste landfill.

Contaminated soil in the affected area would be excavated and
transported by truck to a Resource Conservation and Recovery Act
(RCRA) hazardous waste landfill. Following excavation, clean
native fill material would be placed in the excavated area. The
entire Site would then be graded to provide proper drainage, and
a natural vegetation stand would be established to minimize
erosion.

Soil samples from the RI borehole cuttings were tested using the
Toxicity Characteristic Leachate Procedure (TCLP). The results
of those tests suggest that there are no hazardous wastes, as
defined by RCRA, remaining onsite. However, certain of the more
highly contaminated soils may test as hazardous by TCLP.
Therefore, under this alternative it is assumed that the soils
are hazardous and thus, will require treatment at the hazardous
waste landfill facility before disposal. Typically, the
treatment used for metals-contaminated soils is stabilization.

In addition to the activities described above, Site access would
temporarily be restricted by fencing selected areas until
remedial activities were completed. Materials handling
procedures would, as previously described for Alternatives SS3
and SS4, include the use of soil moisture to minimize dust
emissions during soil excavation, transport, and handling; air
monitoring during soils handling; and use of the appropriate OSHA
personal protection equipment. Excavation work would be staged
and coordinated with backfill/grading/seeding activities to
minimize dust production and surface runoff.

Total Capital Costs: $305,800

‘ Total O&M Costs:

0
Total Present Worth Costs: $305,800
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7.2 Groundwater Remedial Alternatives

Technologies considered potentially applicable to groundwater
contamination (Table 19, Section 7.0 above) were further
evaluated on effectiveness and implementability. Table 21 lists
those which passed this final screening, and outlines the
technology components of each of the five remedial alternatives
proposed for groundwater remediation.

The remedial alternatives are listed below. The last three
groundwater alternatives are sets ("A" and "B"), indicating
choices for specific options, so that, for example, Alternative
4A and 4B may differ only in which option is used for discharging
treated groundwater.

Alternative GWl: No Action

Alternative GW2: Groundwater Use Restrictions and Monitoring

Alternatives GW3A and GW3B: Groundwater Containment,
Treatment, Surface Water or POTW Discharge

Alternatives GW4A and GW4B: Groundwater Extraction, Physical
Treatment,Bioremediation, Surface Water or POTW Discharge

Alternatives GW5A and GW5B: Groundwater Extraction, Physical
Treatment, Air/Gas/Steam Stripping, Surface Water or POTW
Discharge

Descriptions of the alternatives are presented in the following
subsections. Costs are described in the same manner as above for
soil remediation. As with the soil alternatives, a 30-year O&M
period is assumed, except as described for alternatives GW3A and
GW3B.

The components of Alternative GW2, institutional controls and
groundwater monitoring, are implied for all alternatives except
GW1l, the "no action” alternative. Five Year Review costs are
included only in Alternative GW1l (No Action); it is assumed that
these would be included in the selected soil remediation
alternative.

Certain major ARARs are applicable, or relevant and appropriate,
to each of the groundwater remedial alternatives. Site
groundwater is classified by South Carolina as Class GB (SC Water
Classifications and Standards, Regulation 61-68), and by EPA as
Class IIB (Guidelines for Ground Water Use and Classification,
EPA Ground Water Protection Strategy, US EPA 1986). Alternatives
GW1l and GW2 would not meet the relevant and appropriate ARARSs
concerning groundwater as a potable water source, the National
Primary and Secondary Drinking Water Standards, promulgated in 40
CFR Parts 141-143, and the State of South Carolina Primary
Drinking Water Regulations, SC Reg. 61-58, bacause Site
groundwater violates numerous MCLs specified in these



TABLE 15
COMPONENTS OF GROUNDWATER REMEDIAL ALTERNATIVES

General Technology Process Area ALTERNATIVES
Response Option Impacted Gw1 GW2 | GW3A| GW3B| GW4A | GW4B | GWSA | GW5B
Action .
No Acthn No Actbn None Entire Slte X
Institutional Groundwater State Imposed Permit Contaminated X X X X X X X
Controls Use Restrictions Restrictons Groundwater
Envionmental Groundwater Contaminated X X X X X X X
Monloring Monlbring Groundwater
Contalnment Gradient Contol Extracton Contaminated X X
Waells Groundwater
Injection Wells Contaminated X X
Groundwater
Removal Extracton Extracton Wells Contaminated X X X X
Groundwater
Afternative GW1 = No Acitbn Alternative GW4A = Extraction, Neutrallzation, Aeraton, Chemical Reduction,
Alternative GW2 = Groundwater Use Restrictbns and Monlbring Chemical Precipitaton, Phase Separaton, Flltration
Alternative GW3A = Groundwater Containment/Suface Water Discharge Aboveground Bloremediaton, Surface Water Dischargo
Alternative GW3B = Groundwater Contalnment/POTW Discharge Allarnative GWA4B = Exiracton, Neulrallzaton, Aeration, Chemical Reducton,

Chemical Preclpitation, Phase Separation, Filtration
Aboveground Bloremediaton, POTW Discharge
Allarnative GWSA = Extraction, Neulrallzation, Aeration, Chemical Reduction,
Chemical Preclpltaton, Phase Separation, Filtration
Alr/Gas/Steam Stripping, Suiface Water Discharge
Alternative GWSB = Extracton, Neutrafizaton, Aeraton, Chemical Reducton,
Chemical Preclpitation, Phase Sepdration, Filtration,
A Alr/Gas/Steam Stripping, POTW Discharge
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TABLE 15 (continued)
COMPONENTS OF GROUNDWATER REMEDIAL ALTERNATIVES

General Technology Process Area ALTERNATIVES
Response Option Impacted Gwi GW2 | GW3A | GW3B| GW4A | GW4EB | GWSA | GWS5SB
Action
Onsite Biobgical Submerged Fixed Fiim Contaminated X X
Treatment Reacbr Groundwaler
Chemkal Neutralization Contaminated X X X X X X
Groundwater
Chemical Reduction Contaminatad X X X X X X
Groundwater
Aeraton Contaminated X X X X X X
Gmoundwaler
Chemical Precipltation Contaminated X X X X X X
Groundwater
Physlcal Phase Separatlon Contaminated X X X X X X
Groundwalter
Filtration Contaminated X X X X X X
Groundwater
Alr/Gas/Stem Stripping Contaminated X X
Groundwater
Carbon Adsorption Contaminated X X X X X X
Groundwater
Offsite Discharge POTW Discharge Treated X X X
Discharge Groundwater
Surface Water Discharge Treated X X X
Groundwater
Aiternative GW1 = No Actbn ) Altarnative GW4A = Extraction, Neutiallzation, Aeration, Chemical Reducton,
Altarnative GW2 = Groundwater Usa Restrictons and Monibring ! Chemical Precipitaton, Phase Separation, Filtraton
Alternatlve GW3A = Groundwater ContainmenySudace Water Discharge Abovegmound Bioremediation, Surface Water Discharge
Alternativa GW3B = Goundwater Containment/POTW Discharge Altarnatve GW4B = Extracton, Neutralizaton, Aeration, Chemical Reducton,

Chemical Precipitation, Phase Separation, Fillralon
Abovegound Bioremediation, POTW Discharge
Allernatve GWSA = Exlraction, Neutralization, Aeration, Chemical Reducton,
Chemical Precipitation, Phase Separaton, Filtralion
Air/Gas/Steam Stripping, Sudace Water Discharge
Alternative GWSB = Exlraction, Neutralizaton, Aeration, Chemical Reducton,
Chemical Precipitation, Phase Separation, Filtraton
Air/Gas/Steam Stripping, POTW Discharge
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regulations. Also, the CERCLA preference for treatment to reduce
toxicity, mobility, or volume of contaminants wherever possible
would not be satisfied by these alternatives.

Alternatives GW3A and GW3B would not meet the CERCLA preference
for treatment. Assuming successful implementation, however, they
would meet the relevant and appropriate drinking water standards
specified above, albeit at a very slow rate. The remaining
alternatives, GW4A, GW4B, GWS5A and GW5B, would achieve these
standards, and would also meet the CERCLA preference for
treatment. Alternatives GW3A, GW3B, GW4A, GW4B, GW5A, and GWSB
would be subject to the following major applicable ARARs: South
Carolina Ambient Air Quality Standards (SC Regulation 62.5),
National Emissions Standards for Hazardous Air Pollutants
(NESHAPs, 40 CFR Part 61), Clean Water Act Discharge Limitations
(40 CFR § 403.5), and the Clean Water Act Pretreatment Standards
(40 CFR Parts 122, 125, 129, 133, and 136). The treatment system
related to these alternatives may produce a sludge that may be
subject to the identification (40 CFR Part 261, SCHWMR 61-
79.261), transportation (40 CFR Part 262, SCHWMR 61-79.262),
manifestation (40 CFR Part 263, SCHWMR 61-79.263), and land
disposal restriction (40 CFR Part 268, SCHWMR 61-79.268)
requirements of RCRA, if the resulting sludge is determined to be
a RCRA hazardous waste.

Figure 12 on page 37 of this ROD shows the areal extent of
groundwater contamination. As noted in Section 5.2.3, the
estimated volume of contaminated groundwater is 66.9 million
gallons.

7.2.1 Alternative GWl: No Action

Under the no action alternative, the Site is left "as is" and no
funds are expended for monitoring, control, or cleanup of the
contaminated groundwater. Risks to persons living on and near
the Site will remain. Also, contaminants will continue to
discharge from the surficial aquifer to Wards Creek, at levels
which may exceed Federal and/or State environmental standards.
Because hazardous contaminants would remain onsite, a Five Year
Review would be required under CERCLA.

Total Capital Costs: 0
Total O&M Costs: $41,700
Total Present Worth Costs: $41,700

7.2.2 Alternative GW2: Groundwater Use Restrictions and
Monitoring

Under this alternative, institutional controls would be
implemented to restrict the withdrawal and use of groundwater
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from the contaminated plume. A second component of this :
alternative would be monitoring of Site groundwater conditions.

The institutional controls to be used are deed restrictions and
well permit restrictions. Deed restrictions prevent future use
of the aquifer for purposes such as potable and industrial water
supply, irrigation, and washing. Permit restrictions issued by
the State of South Carolina would restrict all well drilling
permits issued for new wells on properties that may draw water
from the contaminated groundwater plume. These restrictions
would be written into the property deeds to inform future
property owners of the possibility of contaminated groundwater
beneath the property. '

Groundwater monitoring would involve collection and analysis of
samples from Site monitor wells at regular intervals, to allow
tracking of contaminant concentrations and to monitor the speed,
direction, and extent of contaminant migration. Institutional
controls are estimated to require 9 to 12 months to implement.
Groundwater monitoring should take less than one month to
initiate.

Total Capital Costs: $55,100
Total O&M Costs: 373,500
Total Present Worth Costs: $428,600 -

7.2.3 Alternatives GW3A and GW3lB: Groundwater Containment,
Treatment, Surface Water or PQTW Discharge

Alternatives GW3A and GW3B involve installation of extraction
(pumping) wells to capture groundwater at the leading edge of the
groundwater contaminant plume to stop its migration offsite.
Also, injection wells could possibly be used to change the
groundwater flow patterns and effectively "push” the plume into
the area influenced by the extraction wells, thereby containing
it. The exact well placement and extraction/injection volumes
needed to maintain the containment conditions would be developed
in the remedial design. In the FPS, it was estimated that three
wells would be required. A portion of the extracted water would
be discharged to Wards Creek; therefore, it would be necessary to
meet the appropriate treatment standards for permitted surface
water discharge under the Clean Water Act (National Pollutant
Discharge Elimination System, NPDES). To achieve this, the
extracted groundwater would first be pumped through a treatment
system. Because of the necessity for treating the groundwater
before any type of final discharge, this alternative is not a
true “containment"” scheme, which typically would not include a
treatment provision.
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Groundwater treatment would consist of an aeration pretreatment
step, a metals treatment step, and an organic contaminant
polishing step. Aeration removes manganese and iron; to remove
the other metal contaminants of concern, chemical reduction,
chemical precipitation, phase separation, and filtration would be
employed. The sludges from these physical processes are
generally hazardous wastes because they are contaminated with
heavy metals. These sludges would require disposal offsite at a
RCRA hazardous waste landfill. Granular activated carbon
adsorption would be used as the organic contaminant polishing
step. In this step, two similarly sized carbon units would be
placed in series. Once the lead unit approaches exhaustion, the
backup unit would be switched over to the lead position, while
the lead unit is emptied of its spent carbon, refilled with
virgin or reactivated carbon, and used as the backup unit. The
spent carbon would also be shipped offsite to a RCRA hazardous
waste landfill for disposal, or if feasible, reactivated for
reuse.

The final disposition of the treated water differs between the
two alternatives. Under Alternative GW3A, the portion of the
treated water not discharged to Wards Creek would be reinjected,
or, if reinjection is not acceptable, to the City of Greer
Publicly Owned Treatment Works (POTW).

Under Alternative GW3B, the treated groundwater would be
discharged to the City of Greer Publicly Owned Treatment Works
(POTW), rather than being discharged to Wards Creek or
reinjected. Depending on the industrial pretreatment standards
required by the City, this alternative may allow certain
treatment steps to be omitted from the onsite treatment system.
The system’s effluent would be monitored to ensure compliance
with the City’s industrial pretreatment standards and any other
requirements established by SCDHEC.

In addition to the extraction wells and treatment processes
described above, Alternatives GW3A and GW3B would include
implementation of all of the institutional controls and
groundwater monitoring described in Alternative GW2, thereby
monitoring the effectiveness of the alternative and limiting the
current and future use of groundwater until clean-up goals are
achieved. Given the relatively slow horizontal movement of Site
groundwater, either alternative would take considerably longer to
reach the remediation goals because of the time necessary for the
contaminant plume to reach the extraction wells. Therefore,
based on estimates of groundwater movement and the area
contaminated, an O&M period of 75 years was assumed.
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GW3A: Total Capital Costs: $984,500
Total O&M Costs: 2,225,200
Total Present Worth Costs: $3,209,700
GW3B: Total Capital Costs: $990,600
Total O&M Costs: 1,985,500

Total Present Worth Costs: $2,976,100

7.2.4 Alternatives GW4A and GW4B: Groundwater Extraction,

Physical Treatment, Bioremediation, Surface Water or POTW
Discharge

Alternatives GW4A and GW4B involve placing extraction wells
throughout the contaminant plume to actively remediate the
aquifer. This would also prevent further migration of the
contaminant plume. It would involve installing more extraction
wells, removing water from the aquifer at a higher rate, and
treating more groundwater than Alternatives GW3A and GW3B. The
groundwater would be treated to remove inorganic and organic
contaminants. In addition to groundwater treatment,
institutional controls would be implemented to limit current and
future use of groundwater until cleanup goals are achieved, and
groundwater monitoring would be performed to monitor the
effectiveness of the alternative in achieving the remediation
goals. -

Preliminary groundwater modeling indicates that six wells would
be needed to recover the contaminant plume at a likely total
yield of approximately 30 gallons per minute (gpm). Such a

' scheme would remove one pore volume of water from the affected
area every 4.2 years; however, successful remediation would
likely take longer. These planning estimates apply to this
alternative and to Alternatives GWSA and GWSB.

The primary steps in the groundwater treatment process would be
the same as described for Alternatives GW3A and GW3B: an aeration
pre-treatment step, a metals treatment step and an organic
contaminant polishing step. The organic treatment step would
employ bioremediation, a controlled natural process in which
microbes (such as bacteria) consume organic substances.

In general, bioremediation is a common treatment method widely
used at conventional wastewater treatment plants. In this case,
submerged fixed-film reactors (SFFRs) would be used to provide
organic contaminant removal. At some sites, systems using SFFRs
have been shown to effectively treat low-concentration waste
streams, such as the groundwater found at the Elmore Waste
Disposal Site. However, pilot scale treatability studies would
be required to properly design the treatment facility.
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The system consists of vessels or reactors filled with a
high-surface-area medium on which bacterial colonies are grown
using an artificial stock solution. Once a sufficient film has
been established, the stock solution is replaced with the
contaminated groundwater. The groundwater does not contain
sufficient nutrients and carbon to sustain the volume of film in
the reactor, and consequently the film begins to decay. However,
in an effort to sustain itself, the film scavenges the
groundwater for nutrients and carbon sources. This scavenging
action removes and degrades organic contaminants. Eventually,
the film decays and the reactor must be removed from service so
that new film can be established using the stock solution; in its
place, another reactor is then put in line, as the reactors are
rotated on-line and off-line. SFFRs generally produce a
nonhazardous, organic sludge. This sludge would be initially
sampled to confirm that it was, in fact, nonhazardous. The
sample results would then be used to determine the proper,
offsite disposal method for it. Periodic retesting of the sludge
would be necessary.

Alternative GW4A includes discharge of the treated water to Wards.
Creek. The appropriate NPDES permit pursuant to the Clean Water
Act would be required for this discharge. Under Alternative
GW4B, the treated groundwater would be discharged to the City of
Greer Publicly Owned Treatment Works (POTW), rather than being
discharged to Wards Creek. As described above for Alternative
GW3B, depending on the industrial pretreatment standards required
by the City, this alternative may allow certain treatment steps
to be omitted from the onsite treatment system. The system’s
effluent would be monitored to assure compliance with Greer
industrial pretreatment standards and any other requirements
established by SCDHEC.

GW4A: Total Capital Costs: $1,122,200
Total O&M Costs: 1,800,000
Total Present Worth Costs: $2,922,200
GW4B: Total Capital Costs: $1,128,200
Total O&M Costs: 1,611,000

Total Present Worth Costs: $2,739,200

7.2.5 Alternatives GW5S5A and GWS5B: Groundwater Extraction,
Physical Treatment, Air/Gas/Steam Strippin Surface Water or

POTW Discharge

Alternatives GW5A and GW5B would use the same extraction and
treatment steps described above for Alternatives GW4A and GW4B.
The primary steps in the treatment system would be an aeration
pre-treatment step, a metals treatment step, and an organic
contaminant treatment step. The organic treatment would consist
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of air, gas, or steam stripping. After treatment, the
groundwater would be discharged to either Wards Creek via an
NPDES permit under Alternative GWSA, or to the Greer POTW via an
industrial pretreatment permit under Alternative GWSB. As with
the preceding alternatives, institutional controls and
groundwater monitoring would also be implemented.

A stripping unit would provide primary organic removal. An air,
gas, or steam stripping unit works by fostering a controlled
evaporation or "stripping" process. The unit has a "tower" or
vertical cylinder, filled with a packing media which provides a
large surface area for contact between the water and air. The
water to be treated is pumped to the top of the tower and
cascades downward through the packing media. Air is blown
upwards through the bottom of the tower and exits at the top.

The ratio of air to water is 50:1 or higher. The high volume of
air passing over the thin film of water on the packing evaporates
(strips) the volatile organic contaminants from the water. 1In
the process, contaminants are transferred from water to air. The
off-gases produced may have to be treated using gas phase carbon
adsorption before they are released to the atmosphere. Steam
stripping operates on much the same principal as air stripping,
but uses steam instead of air as its vapor-phase carrier.

To be fully effective, the influent water must be as clear as
possible. Therefore, filtration to remove turbidity, in addition
to the aeration step to remove iron and manganese, would be
necessary. Bench-scale testing would be conducted during
remedial design to determine which stripping process should be
used, as well as to verify that the process can meet the
remediation goals for the organic contaminants.

GWSA: Total Capital Costs: $1,017,600
Total O&M Costs: 1,683,200
Total Present Worth Costs: $2,700,800
GW5B: Total Capital Costs: $1,023,300
Total O&M Costs: 1,494,200

Total Present Worth Costs: $2,739,200

8.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The alternatives for soil and groundwater remediation were
evaluated based on the nine criteria set forth in the NCP (40 CFR
§ 300.430(e)(9)). In the sections which follow, brief summaries
of how the alternatives were judged against these criteria are
presented. Additionally, the sections are prefaced by brief
descriptions of the criteria.
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8.1 Source Control Remedial Alternatives

For ease of reference, the five soil (source control) remedial
alternatives considered are listed below in Table 22.

TABLE 22 SOURCE CONTROL REMEDIAL ALTERNATIVES

Alternative Cost
ss1 No Action $41,700
8§82 Soil-Synthetic Membrane Cap $208,800
ss3 Soil Stabilization $242,400
Ss4 Soil Washing, Stabilization, $238,000

Offsite Disposal
SS5 In-Situ Vitrification $816,500
SS6 Offsite Disposal $305,800

8.1.1 Threshold Criteria

Two threshold criteria must be achieved by a remedial alternative
before it can be selected.

1. Overali protection of human health and the environment

addresses whether the alternative will adequately protect human
health and the environment from the risks posed by the Site.
Included in judgement by this criterion is an assessment of how
and whether the risks will be properly eliminated, reduced, or
controlled through treatment, engineering controls, and/or
institutional controls.

Among the soil alternatives, SS1 would not achieve protection of
human health and the environment. Risks identified in the
Baseline Risk Assessment would continue to exist. Alternative
SS2 would produce limited protection by preventing human contact
with the contaminated soil, and, by reducing infiltration
(rainfall) through the vadose zone, the amount of leaching to
groundwater would be reduced. Of the remaining alternatives,
Alternative SS5 would achieve the highest degree of protection.
Alternatives SS3, SS4 and SS6 were all judged even; all should be
able to successfuly achieve protection.
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2. Compliance with applicable or relevant and appropriate
requirements (ARARs) addresses whether an alternative will meet
all of the requirements of Federal and State environmental laws
and regulations, as well as other laws, and/or justifies a waiver
from an ARAR. The specific ARARs which will govern the selected
remedy are listed and described in Section 9.0, Selected Remedy.

In evaluating compliance with ARARs, it is important to note that
TCLP tests of borehole cuttings to date have not indicated that
hazardous wastes, as defined under RCRA and the SCHWMR, are
present. However, should the contaminated soils fail TCLP, then
40 CFR Parts 261, 262, 263, and the corresponding parts under the
SCHWMR, will apply. Also, if the contaminated soils fail TCLP,
most likely, the land disposal restrictions in 40 CFR Part 268
and SCHWMR 61-79.268 will apply. However, if EP toxicity tests
are performed and the contaminated soils do not exceed EP
toxicity limits, then the land disposal restrictions cited above
will not apply, even though the contaminated soils fail TCLP.

Alternative SS1 would not comply with the ARARsS or the Site-
specific RAOs developed for this Site, because groundwater
contamination that currently violates ARARs would not be
addressed. Alternative SS2 would not comply with the RCRA
landfill closure regulations in 40 CFR Parts 264 and SCHWMR 61-
79.264 requiring removal of contamination "to the maximum extent
possible."” Alternatives SS3, SS4, SS5 and SS6 would, assuming
successful implementation, comply with ARARs.

8.1.2 Primary Balancing Criteria

Five criteria were used to weigh the strengths and weaknesses
among alternatives, and to develop the decision to select one of
the alternatives. Assuming satisfaction of the threshold
criteria, these are the main considerations in selecting an
alternative as the remedy.

1. Long term effectiveness and permanence refers to the ability
of the alternative to maintain reliable protection of human

health and the environment over time, once the remediation goals
have been met.

Alternative SS1 would not meet this criterion. Alternatives SS3,
SS4, SS5, and SS6 would achieve and maintain a high degree of
effectiveness and permanence, although for SS4, a treatability
study would be required to verify this. Alternative S§S52 would,
if the cap is maintained properly, maintain some degree of
effectiveness. If implemented successfully, Alternative SS5
would achieve the highest degree of effectiveness and permanence.
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2. Reduction of toxicity, mobility, or volume addresses the
anticipated performance of the treatment technologies that an

alternative may employ. The 1986 amendment to CERCLA, the
Superfund Amendments and Reauthorization Act (SARA), directs
that, when possible, EPA should choose a treatment process that
permanently reduces the level of toxicity of site contaminants,
eliminates or reduces their migration away from the site, and/or
reduces their volume on a site.

Alternative SS1 would not meet this criterion since no treatment
would occur. Alternative SS2 would achieve some reduction in the
mobility of contaminants, but would not reduce either the
toxicity or volume. The remaining alternatives, SS3, SS4, SS5,
and SS6, achieve varying degrees of toxicity/mobility/volume
reduction, and were rated essentially equivalent on this
criterion.

Alternatives SS3, SS4, and SS5 would reduce the mobility and
volume of contamination, although in the case of SS3, the volume
of contamination reduced would be offset by the overall larger
size of the monolith created, as compared to the original volume -
of contaminated soil. However, the inherent toxicity of the
contaminants is not eliminated through the immobilization
achieved by stabilization (Alternatives SS3 and SS4) or
vitrification (Alternative SS5). -

Alternative SS6 would reduce the mobility, and may reduce the
toxicity or volume, of the contaminants through treatment of the
contaminated soil at a RCRA hazardous waste disposal facility
since treatment may be required to comply with LDRs. The
reduction achieved will depend on the specific treatment used at
the RCRA hazardous waste disposal facility.

3. Short-term effectiveness refers to the length of time needed
to achieve protection, and the potential for adverse effects to
human health or the environment posed by implementation of the
remedy, until the remediation goals are achieved.

Excluding Alternative SS1, which achieves no protection, the
alternatives were rated evenly on this criterion. All
alternatives can be completed within 3 to 12 months.
Alternatives SS3, SS4, and SS6 have some potential for short-term
impacts on nearby residents and the community, due to the
necessary soil excavation and soil handling procedures. However,
" the excavation phase of work is very brief and is followed
immediately by treatment (SS3, SS4) or offsite transport (SS6).
Alternatives SS3 and SS4 could involve some very short-term
stockpiling of soils onsite. Alternatives SS4, and SS5 include
the use of air emissions controls to capture VOCs if they are
produced. For Alternatives SS4 and SS6, remediation includes
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truck transport of contaminated material offsite. However, these
concerns can be successfully addressed through careful and well-
planned abatement measures during implementation.

4. Implementability considers the technical and administrative
feasibility of an alternative, including the availability of
materials and services necessary for implementation.

Implementation is not a concern for Alternative SS1, since no
actions would be implemented. Alternatives SS3 and SS6 were
judged to be the most easily implemented, followed closely by
Alternative SS2.

Between Alternatives SS3 and SS6, Alternative SS6 was judged by
EPA to be superior. Given the relatively small volume of
contaminated soil (650 cubic yards), it is the most feasible
option. Excavation, soil testing, and transport of contaminated
soil to a RCRA hazardous waste landfill is a fairly
straightforward and routine operation. Unlike Alternative SS3,
treatability testing would not be necessary, and long-term
monitoring would not be required since no treated wastes would
remain onsite.

The remaining alternatives were rated slightly lower than
Alternative SS2 on this criterion. Alternative SS4 employs two
technologies and would require two treatability studies, and
Alternative SS5 has not been used full-scale at a Superfund site
and would also require treatability testing.

Cost includes both the capital (investment) costs to implement an
alternative, plus the long-term O&M expenditures applied over a
projected period of operation. The total present worth cost for
each of the six alternatives is presented in Table 22.

8.1.3 Modifying Criteria

State acceptance and community acceptance are two additional
criteria that are considered in selecting a remedy, once public
comment has been received on the Proposed Plan.

1. State acceptance: The State of South Carolina concurs with
this remedy. South Carolina’s letter of concurrence is provided
in Appendix B to this ROD.

2. Community acceptance was indicated by the verbal comments
received at the Elmore Waste Disposal Site Proposed Plan public
meeting, held on January 14, 1993. The public comment period
opened on December 30, 1992, and was to close on January 28,
1993. However, a request for extension was received on January
28, 1993, and the period was extended through February 27, 1993.
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Written comments received concerning the Elmore Waste Disposal
Site, and those comments expressed at the public meeting, are
addressed in the Responsiveness Summary attached as Appendix A to

this ROD.

8.2 Groundwater Remedial Alternatives

For ease of reference, the eight groundwater remedial

alternatives are listed below in Table 23. The subsections under
Section 8.1 above provide brief descriptions of each of the NCP
nine criteria used to judge remedial alternatives.
TABLE 23 GROUNDWATER REMEDIAL ALTERNATIVES
Alternative Cost
GW1l No Action $41,700
GW2 Groundwater Use Restrictions $428,600
and Monitoring
GW3A Groundwater Containment, $3,209,700
Treatment, Surface Water Discharge
GW3B Groundwater Containment, $2,976,100
Treatment, POTW Discharge
GW4A Groundwater Extraction, Treatment $2,922,200
(Bioremediation), Surface Water
Discharge
GW4B Groundwater Extraction, Treatment $2,739,200
(Bioremediation), POTW Discharge
GW5A Groundwater Extraction, Treatment $2,700,800
(Air/Gas/Steam Stripping),Surface
Water Discharge
GWSB Groundwater Extraction, Treatment $2,517,500
(Air/Gas/Steam Stripping), POTW
Discharge

8.2.1 Threshold Criteria

1. Overall protection of human health and the environment:
Alternative GW1l fails this criterion since it does not address

any of the risks posed by the Elmore Waste Disposal Site.
Alternative GW2 would provide some limited protection to human
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health by restricting aquifer usage; however, the potential
threat to Wards Creek from the surficial aquifer VOCs would
remain.

Alternatives GW4A, GW4B, GWSA and GW5B provide the greatest
protection to human health and the environment. Each of these
alternatives is designed to actively remediate the surface and
intermediate zones of the aquifer through capture and treatment
of the contaminated groundwater plume.

Alternatives GW3A and GW3B would achieve a moderate degree of
protection. Further migration of the groundwater contaminants
would be prevented, and groundwater extracted at the leading
plume edge would be treated prior to reinjection or surface
water/PCTW discharge. Institutional controls would also restrict
aquifer usage.

2. Compliance with ARARS: Alternatives GWl1l and GW2 would not
comply with ARARs concerning groundwater as a drinking water
source, because no actions would be taken to remediate the
groundwater. Because of the passive nature of the proposed :
groundwater extraction scheme (from the leading plume edge only),
Alternatives GW3A and GW3B would achieve these ARARs only at a
very slow rate. Therefore, they were rated poorly on this
criterion. ' -

Alternatives GW4A, GW4B, GWSA and GW5B would, assuming successful
implementation, achieve the highest degree of compliance with
ARARs. "Each of these alternatives involves a more aggressive
extraction scheme which would recover and treat more groundwater
faster. Thus these alternatives were rated as best satisfying
the ARARs.

8.2.2 Primary Balancing Criteria

1. Long-term effectiveness and permanence: Alternative GWl1l does
not meet this criterion, since no actions would be taken to

mitigate the human health risks identified in the Baseline Risk
Assessment. Alternative GW2 relies on institutional controls to
restrict aquifer usage. The reliability of such controls is
uncertain, since it is difficult to project how well they will be
implemented, thus the long-term effectiveness of Alternative GW2
is questionable. :

All remaining alternatives would achieve a higher degree of long-
term effectiveness than the two described above. However,
Alternatives GW3A and GW3B require longer to achieve the
remediation goals; the potential for problems affecting
performance to occur would be higher, since the alternative would
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be in operation longer. Therefore, Alternatives GW4A, GW4B, GWS5A
and GW5B were rated highest on this criterion.

2. Reduction of toxicity, mobility or volume: Alternatives GW1l
and GW2 would have no effect on the toxicity or mobility of the

Site contaminants. However, implementing either alternative
would allow the volume of contaminated groundwater to increase.

The remaining alternatives would successfully achieve this
criterion by capturing the contaminated groundwater and treating
it to remove or reduce contamination. However, Alternatives GW3A
and GW3B will achieve these reductions at a slower rate than
Aternatives GW4A, GW4B, GWS5A and GW5B.

3. Short-term effectiveness: Alternative GW1l cannot be
evaluated on this criterion since no protection of human health
or the environment would be achieved. Alternative GW2 would
require only a short period to initiate the monitoring portion of
the action, but the length of time needed to assign the deed
restrictions for limiting aquifer usage is uncertain.

Each of the remaining alternatives could be employed without
undue risk of adverse effects to the community or environment.
Since Alternatives GW3A and GW3B require longer to achieve the
remediation goals, the period of time until protection is
achieved would be longer. Other than this difference, all of the
remaining alternatives were rated evenly on this criterion.

4. Implementability: Implementation is not a concern for
Alternative GW1l, since no actions would be implemented.
Groundwater monitoring under Alternative GW2 would be
straightforward and easily implemented, but as noted above, the
deed restrictions could prove more difficult.

All of the remaining alternatives are implementable, but
Alternatives GWS5A and GW5B were judged less difficult to
implement than Alternatives GW4A and GW4B. This judgement was
based on Agency experience with both air/gas/steam stripping and
bioremediation, the two technologies considered for organic
contaminant removal.

5. Cost includes both the capital (investment) costs to
implement an alternative, plus the long-term O&M expenditures
applied over a projected period of operation. The total present
worth cost for each of the five alternatives is presented in
Table 23.
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8.2.3 Modifying Criteria

1. State acceptance: As noted above under section 8.1.3, the
State of South Carolina concurs with this remedy. The State of
South Carolina’s letter of concurrence is provided in Appendix B
of this ROD.

2. Community acceptance: As noted above, the community has
provided comments on the Elmore Waste Disposal Site Proposed
Plan. These comments, and EPA’s response to them, are contained
in the Responsiveness Summary, Appendix A to this ROD.

9.0 THE SELECTED REMEDY

Based upon consideration of the requirements of CERCLA, the NCP,
the detailed analysis of alternatives and public and state
comments, EPA has selected a remedy that addresses soil and
groundwater contamination at this Site. At the completion of
this remedy, the risk remaining at this Site will be within EPA’s
acceptable risk range of 1 x 10™ to 1 x 10°°, which is considered
protective of human health and the environment. :

The selected remedy for this Site is:
Source Control: Alternative SS6, Offsite Disposal

Groundwater Remediation: Alternative GW5B, Groundwater
Extraction, Physical Treatment,
Air/Gas/Steam Stripping, POTW
Discharge

The estimated total present worth cost of the remedy is
$2,823,300.

9.1 Source Control

This remedy component consists of excavation of contaminated
soil, verification sampling, and transport of the soil to a
permitted RCRA hazardous waste landfill. The following
subsections describe this remedy component in detail, provide the
criteria (ARARs and TBC material) which shall apply, and
establish the performance standards for implementation.

For purposes of describing this portion of the remedy and
specifying the requirements which shall apply to it, it is
assumed that some or all of the contaminated soils to be
addressed will be shown by laboratory analysis to be RCRA
hazardous wastes. TCLP tests of cuttings to date have not
indicated that hazardous wastes, as defined under RCRA, are
present.
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9.1.1 Description

Onsite work shall be performed in accordance with the OSHA health
and safety standards applicable to remedial activities. Proper
materials handling procedures shall be used during the excavation
and handling of soil. Such measures may include the use of water
to minimize dust emissions during soil excavation, transport, and
handling; and the use of tarps or plastic sheeting placed over
temporary soil stockpiles to minimize dust emissions and runoff.

Soil in the area of soil contamination (Figure 11) shall be
excavated until the remaining soil achieves the concentrations
established as performance standards as described in Section 9.3
of this ROD. Subsurface soils which violate the performance
standards at and below 2 feet below land surface shall be
excavated until until the remaining soil achieves the performance
standards or the water table is encountered.

Prior to excavation, soil sampling sufficient to confirm the
areal extent of soil which exceeds these criteria, shall be
conducted, at the southern and western boundaries of the area
shown in Figure 11, page 29 of this ROD. Verification sampling
shall be employed to ensure that all soil that is contaminated at
levels exceeding the performance standards is removad.

The excavated soil shall be transported to a permitted RCRA
hazardous waste (RCRA Subtitle C) landfill facility for disposal,
preceded by treatment, if required. A RCRA Subtitle C facility
is deemed appropriate because of the health risks posed by direct
contact with the soils.

Transport shall be accomplished in compliance with DOT
regulations governing transportation of hazardous materials.

Excavation work shall be staged and coordinated with
backfill/grading/seeding activities to minimize dust production
and surface water runoff. The onsite excavation shall be
backfilled with clean soil, properly recompacted, and the land
surface regraded to the preexisting natural slope. A vegetative
cover will be established to minimize undue surface water runoff
and minimize erosion.

9.1.2 Applicable or Relevant and Appropriate Requirements
{ARARS)

ARARs originate from applicable requirements, intended to
definitely and specifically apply to a remedial action; or
relevant and appropriate requirements, which, while not intended
to apply to the specific situation in question, EPA judges to be
applicable to a remedial action. In addition, when establishing
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criteria for ensuring the proper implementation of a remedial
action, EPA may develop requirements from other guidance
documents or criteria, sources often referred to as "To Be
Considered" material (TBCs).

Applicable Requirements. Soil remediation shall comply with all
applicable portions of the following Federal and State of South
Carolina requlations:

49 CFR Parts 107, 171-179, promulgated under the authority of the
Hazardous Materials Transportation Act. Requlates the labelling,
packaging, placarding, and transport of hazardous materials
offsite.

40 CFR Parts 261, 262 (Subparts A-D), 263, and 268, promulgated
under the authority of the Resource Conservation and Recovery
Act. These regulations govern the identification,
transportation, manifestation, and land disposal restriction
requirements of hazardous wastes. If the contaminated soils fail
TCLP, most likely, the land disposal restrictions in 40 CFR Part
268 will apply. However, if EP toxicity tests are performed and -
the contaminated soils do not exceed EP toxicity limits, then the
land disposal restrictions in 40 CFR Part 268 will not apply,
even though the contaminated soils fail TCLP. In the event that
the Site soils requiring remediation do not test hazardous (i.e.,
do not fail TCLP), the regulations listed here will be considered
relevant and appropriate rather than applicable.

SCHWMR 61-79.124, .261, .262, .263 and .268, South Carolina
Hazardous Waste Management Regulations, promulgated pursuant to
the Hazardous Waste Management Act, SC Code of Laws, 1976, as
amended. Establishes criteria for identifying and handling
hazardous wastes, as well as land disposal restrictions. These
requlations will also become relevant and appropriate in the
event that the soils requiring remediation do not prove to be
hazardous, as described in the above paragraph.

Relevant and Appropriate Requirements. The following regulations
are "relevant and appropriate" to source control actions (soil

remediation) at the Elmore Waste Disposal Site. Applicabilty of
these air quality control regulations is due to the potential for
release of harmful particulates (metals) or VOCs during soil
excavation and handling activities.

40 CFR Parts 60 and 61, promulgated under the authority of the
Clean Air Act. Included are the National Emissions Standards for
Hazardous Air Pollutants (NESHAPs). Ambient air quality
standards and standards for emissions to the atmosphere fall
under these regulations.
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SC Reg. 61-62, South Carolina Air Pollution Control Regulations
and Standards, promulgated pursuant to the S.C. Pollution Control
Act, SC Code of Laws, 1976, as amended. Establishes limits for
emissions of hazardous air pollutants and particulate matter, and
establishes acceptable ambient air quality standards within South
Carolina. '

"To Be Considered" and Other Guidance.

Revised Procedures for Planning and Implementing Off-site
Response Actions, OSWER Directive 9834.11, November 1987. This
directive, often referred to as "the off-site policy," requires
EPA personnel to take certain measures before CERCLA wastes are
sent to any facility for treatment, storage, or disposal. EPA
personnel must verify that the facility to be used is operating
in compliance with § 3004 and § 3005 of RCRA, as well as all
other federal and state regulations and requirements. Also, the
permit under which the facility operates must be checked to
ensure that it authorizes (1) the acceptance of the type of
wastes to be sent, and (2) the type of treatment to be performed
on the wastes.

40 CFR Part 50, promulgated under the authority of the Clean Air
Act. This regulation includes the National Ambient Air Quality
Standards (NAAQS), and establishes a national baseline of ambient
air quality levels. The state regulation which implements this
regulation, South Carolina Reg. 62-61, is applicable to the
source control portion of the remedy.

Various TBC materials were utilized in the Baseline Risk
Assessment and in the Feasibility Study. Because cleanup
standards were established based on these documents, they are
considered TBC.

In the Baseline Risk Assessment, TBC material included
information concerning toxicity of, and exposure to, Site
contaminants. TBC material included the Integrated Risk
Information System (IRIS), Health Effects Assessment Summary
Tables (HEAST), and other EPA guidance as specified in the
Baseline Risk Assessment.

In the FS, soil concentrations protective of human health and the
environment were calculated based on the Site-specific risk
calculations from the Baseline Risk Assessment, using TBC
information as described above. These levels are established as
performance standards in the following section. There are no
established federal or state standards for acceptable levels of
Elmore Waste Disposal Site contaminants in surface or subsurface
soils.
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The protective levels for surface/shallow subsurface soils (0-2
feet) were established for two of the contaminants, arsenic and
beryllium, based on Baseline Risk Assessment calculations. For
both of these the 10°° risk value was used. The protective level
for lead (Pb) is equivalent to the EPA Region IV Level of Concern
of 500 mg/kg for surface soils (0-2 feet). This criterion is
also designated TBC.

Subsurface soil protective levels for the remaining seven
contaminants were based on the results of a leaching model using
Site-specific information, conducted in the FS. No RI subsurface
soil samples violated these standards; however, they were
established as a contingency to allow the remedial action to
proceed in the event subsurface contaminant concentrations
exceeding these standards are encountered. :

Other requirements. Remedial design often includes the discovery
and use of unforeseeable, but necessary, requirements, which
result from the planning and investigation inherent in the design
process itself. Therefore, during design of the source control
component of the selected remedy, EPA may, through a formal ROD
modification process such as an Explanation of Significant
Differences or a ROD Amendment, elect to designate further ARARs
which apply, or are relevant and appropriate, to this portion of
the remedy. -

9.1.3 Performance Standards

The standards outlined in this section comprise the performance
standards defining successful implementation of this portion of
the remedy.

Excavation. The following soil remediation goals (Table 24) are
established as performance standards. The performance standards
shall control the excavation procedure described above in Section
9.1.1. Additionally, all onsite excavation work shall comply
with 29 CFR § 1910.120, the OSHA health and safety requirements
applicable to remedial activities.
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TABLE 24 SOURCE CONTROL PERFORMANCE STANDARDS
Maximum Remediation
Contaminant Concentration Goal Source
Detected (mg/kg) (mg/kqg)
Surface Contact (0-2 ft):
Arsenic 37 10 A
Beryllium 4.1 4.0 A
Lead 190 500 B
Subsurface (Leaching):
Arsenic 37 300 C
Beryllium 4.1 9 C
Cadmium 2.3 4 C
Chromium 81 800 C
Nickel 39 400 C
Manganese 870 10000 C
Vanadium 140 600 c
SOURCES OF REMEDIATION GOALS
A - Health-Based Remediation Goal
B - EPA Region 1V Health-Based Level of Concern
C - Leachability-Based Remediation Goal

Transport of contaminated soil. Transportation shall be
accomplished in compliance with the Hazardous Materials
Transportation Act (49 CFR § 107, 171-179).

Disposal of contaminated soil. Disposal of contaminated Site
soil shall comply with the applicable, or relevant and
appropriate, RCRA regulations (40 CFR Parts 261, 262 (Subparts A-
D), 263, and 268). The determination of applicability, versus
relevant and appropriate, is described on page 93, Section 9.1.2,
under "applicable requirements," where the above regulations are
cited. 1In any circumstance, the disposal of contaminated soils
shall be done at a RCRA Subtitle C treatment, storage, and
disposal facility.

9.2 Groundwater Remediation

The groundwater component of the remedy includes extraction of
contaminated groundwater from the surface shallow and
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intermediate portions of the aquifer; physical treatment to
remove inorganic contaminants; air/gas/steam stripping to remove
organic contaminants; and discharge of the treated water to a
local Publicly-Owned Treatment Works (POTW).

9.2.1 Description

This remedy component consists of the design, construction and
operation of a groundwater extraction and treatment system, and
development and implementation of a Site monitoring plan to
monitor the system’s performance. The groundwater treatment
specified below shall be continued until the performance
standards listed in Section 9.2.3 are achieved at all of the
extraction and monitoring wells on or associated with the Site.
The point of compliance for this action shall be the entire Site.

Extraction wells shall be used for hydraulic capture of
contaminated groundwater from the surface and intermediate
aquifers, following confirmation of the extent of contamination
(Section 9.3 below). Preliminary modelling in the FS anticipated
the need for six extraction wells. Actual numbers and placement
of extraction wells shall be determined in the remedial design.

The extracted groundwater will be treated using physical and
chemical processes to remove inorganic contaminants. Aeration,
chemical reduction, and chemical precipitation in combination
with phase separation and filtration will be used to remove
metals from groundwater. Aeration would be used to remove
manganese from the groundwater, by oxidizing manganese from Mn*?
to its more easily precipitable form, Mn*. The next process,
chemical reduction, utilizes reducing agents to reduce the
valence state of the metal contaminants to more easily
precipitable forms. Chemical precipitation, the next step, is
achieved by adjusting the pH of the groundwater to the optimum
value for precipitation: metal contaminants become less soluble
and are precipitated out of the .groundwater as solid particles.

Metal removal is then completed using phase separation and
filtration. Phase separation processes typically add polymer to
the water to force metal precipitates to clump together or form a
floc. Then, a sedimentation process is used to settle out the
large floc particles. Finally, the supernatant is filtered to
remove any other suspended particles not removed by the
sedimentation process. The settled floc particles and the
particles removed by the filter are typically transferred to a
solids holding tank. Solids from the holding tank are then
dewatered via filter press; the liquids are usually pumped back
to the head of the treatment system. Dewatered solids will be
collected and stored onsite until disposal. These solids will
require management as a hazardous waste, and disposal in a
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RCRA-requlated landfill. These actions shall comply with the
ARARs described in the following section (Section 9.2.2).

After metals removal, the groundwater will be passed through an
air-, gas~, or steam stripping unit to remove or reduce the
concentrations of VOCs. The final treatment step shall route the
water through an activated carbon "polishing" unit, to remove any
VOCs not stripped out and to provide secondary, back-up
capability to the stripping unit. Operation of the stripping
unit shall comply with the ARARs described in Section 9.2.2.

Following treatment, the groundwater shall be discharged to an
industrial sewer or other appurtenance of the local Publicly-
Owned Treatment Works, owned and operated by the City of Greer,
South Carolina. Discharge to this system shall comply with all
applicable City of Greer industrial pretreatment requirements, as
well as any other effluent limits established by EPA.

Remedial design shall include the design of the treatment system
described above, as well as the necessary pipelines, electrical
lines, pump systems, treatment equipment, treatment facility, and
other appurtenances as required.

The goal of this remedial action is to restore groundwater to its
beneficial use as a drinking water source. Based on the
information collected during the RI and on a careful analysis of
all remedial alternatives, EPA and the State of South Carolina
believe that the selected groundwater remedy will achieve this
goal. However, the remedy’s ability to achieve the remediation
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 selected remedy cannot meet the specified remediation
goals, at any or all of the monitoring points during
implementation, the contingency measures and goals described in
this section may replace the selected remedy and goals for
certain portions of the plume. Such contingency measures will,
as a minimum, prevent further migration of the plume and include
a combination of containment technologies and institutional
controls. These measures are considered to be protective of
human health and the environment, and are technically practicable
under the corresponding circumstances.

The selected remedy will include groundwater extraction for an
estimated period, during which the system’s performance will be
carefully monitored on a regular basis and adjusted as warranted
by the performance data collected during operation. Modification
may include any or all of the following:
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* at individual wells where cleanup goals have been
attained, pumping may be discontinued;

* alternating pumping at wells to eliminate stagnation
points;

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

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

To insure that cleanup goals continue to be maintained, the
aquifer will be monitored at those wells where pumping has ceased
on a regular periodic basis, following discontinuation of
groundwater extraction. The intervals between groundwater
sampling/analysis events will be established in the Remedial
Action Work Plan.

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, .1or an
indefinite period of time, as a modification of the existing
system:

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

* chemical-specific ARARs will be waived for the cleanup of
those portions of the aquifer based on the technical
impracticability of achieving further contaminant
reduction;

* institutional controls will be provided/maintained to
restrict access to those portions of the aquifer that
remain above remediation goals;

* continued monitoring of specified wells; and

* periodic re-evaluation 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 (Five Year
Review), which will occur at five year intervals in accordance
with CERCLA Section 121(c), 42 U.S.C. § 9621(c).
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9.2.2 Applicable or Relevant and Appropriate Requirements
(ARARS )

Applicable Requirements. Groundwater remediation shall comply
with all applicable portions of the following federal and State
of South Carolina regulations:

40 CFR Parts 261, 262 (Subparts A-D), 263, and 268, promulgated
under the authority of the Resource Conservation and Recovery
Act. These regulations govern the identification,
transportation, manifestation, and land disposal restriction
requirements of hazardous wastes, and would be applicable to the
sludges which may be produced as a result of chemical treatment
of groundwater, and to spent carbon generated by the carbon
polishing unit. For either of these materials, if the material
fails TCLP, most likely, the land disposal restrictions in 40 CFR
Part 268 will apply. However, if EP toxicity tests are performed
and the material does not exceed EP toxicity limits, then the
land disposal restrictions in 40 CFR Part 268 will not apply,
even though the material fails TCLP. In the event that either
material does not test hazardous (i.e., does not fail TCLP), the .
regulations listed here will be considered relevant and
appropriate rather than applicable, for that material.

SC Reg. 61-79.124, .261, .262, .263 and .268, South Carolina
Hazardous Waste Management Regulations, promulgated pursuant to
the Hazardous Waste Management Act, SC Code of Laws, 1976, as
amended. Establishes criteria for identifying and handling
hazardous wastes, as well as land disposal restrictions.
Applicable as described above.

49 CFR Part 107, 171-179, promulgated under the authority of the
Hazardous Materials Transportation Act. Regulates the labelling,
packaging, placarding, and transport of hazardous materials
offsite.

40 CFR Parts 60 and 61, promulgated under the authority of the
Clean Air Act. Included are the National Emissions Standards for
Hazardous Air Pollutants (NESHAPs). Standards for emissions to
the atmosphere fall under these regulations. Applicable to the
air, gas or steam stripping unit to be used for groundwater
treatment.

SC Reg. 61-62, South Carolina Air Pollution Control Regulations
and Standards, promulgated pursuant to the Pollution Control Act,
SC Code of Laws, 1976, as amended. Establishes limits for
emissions of hazardous air pollutants and particulate matter, and
establishes acceptable ambient air quality standards within South
Carolina. This regulation is applicable in the same manner as
the federal regulation cited above.



Record of Decision
Elmore Waste Disposal Site
Page 101

40 CFR Part 122, 125, 129, 133 and 136, CWA Discharge Limitations
(CWA § 301), promulgated under the authority of the Clean Water

Act. Applicable to any point discharges of wastewaters to waters
of the United States. Applicable to discharge of treated waters.

40 CFR § 403.5, CWA Pretreatment Standards (CWA § 307),
promulgated under the authority of the Clean Water Act.
Regulates discharges of water to POTWs.

SC Reg. 61-68, South Carolina Water Classifications and
Standards, promulgated pursuant to the Pollution Control Act, SC
Code of Laws, 1976, as amended. These regqgulations establish
classifications for water use, and set numerical standards for
protecting state waters.

SC Reg. 61-71, South Carolina Well Standards and Requlations,
promulgated under to the Safe Drinking Water Act, SC Code of
Laws, 1976, as amended. Standards for well construction,
location and abandonment are established for remedial work at
environmental or hazardous waste sites.

Relevant and Appropriate Requirements. The following regulations
are relevant to groundwater remediation at the Elmore Waste

Disposal Site.

40 CFR Part 131, Ambient Water Quality Criteria (CWA § 304),
promulgated under the authority of the Clean Water Act. Sets
numerical criteria for ambient water quality based on toxicity to
aquatic organisms and human health.

40 CFR Parts 141-143, National Primary and Secondary Drinking
Water Standards, promulgated under the authority of the Clean
Water Act. These regulations establish acceptable maximum levels
of numerous substances in public drinking water supplies, whether
publicly owned or from ofther sources such as groundwater.
Maximum Contaminant Levels (MCLs) and Maximum Contaminant Level
Goals (MCLGs) are specifically identified in the NCP as remedial
action objectives for ground waters that are current or potential
sources of drinking water supply (NCP 40 CFR § 300.430(a)(1)(ii)
(F). Therefore, MCLs and MCLGs are relevant and appropriate as
criteria for groundwater remediation at this Site.

SC Reg. 61-58, South Caroclina Primary Drinking Water Regulations,
promulgated pursuant to the Safe Drinking Water Act, SC Code of
Laws, 1976, as amended. These regulations are similar to the
federal requlations described above, and are relevant and
appropriate as remediation criteria for the same reasons set
forth above.
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"To Be Considered" and Other Guidance. As noted above in Section
9.1.2, TBC criteria were utilized and/or established in the
Baseline Risk Assessment and in the Feasibility Study.
Groundwater cleanup standards were established based on these
documents and both are thus considered TBC.

In the Baseline Risk Assessment, TBC material used included
information concerning toxicity of, and exposure to, Site
contaminants. Sources of such data included the Integrated Risk
Information System (IRIS), Health Effects Assessment Summary
Tables (HEAST), and EPA guidance as specified in the Risk
Assessment.

In the FS, groundwater concentrations protective of human health
and the environment were calculated based on the Site-specific
risk calculations from the Baseline Risk Assessment. Certain of
these levels were established as remediation goals in cases where
there is no MCL for a particular contaminant. Specific
contaminants for which health-based goals were established were
vanadium and manganese. The groundwater remediation goals are
established as performance standards in the Section 9.2.3.

Groundwater remediation goals were established for carbon
tetrachloride and 1,1,2~trichlorocethane although no RI samples
violated these standards. They were established as a contingency
since they were detected and could be present at levels above the
remediation goals.

Other TBC material includes the following:

Guidelines for Ground Water Use and Classification, EPA Ground
Water Protection Strateqgy, U.S. EPA, 1986. This document
outlines EPA’s policy of considering a site’s groundwater
classification in evaluating possible remedial response actions.
As described under Section 1.4, the groundwater at the Site is
classified by EPA as Class IIB and by South Carolina as Class GB
groundwater, indicating its potential as a source of drinking
water.

National Oceanic and Atmospheric Adminmistration (NOAA) ER-L/ER-M
Values. These guidelines were developed as screening criteria
for sediment contamination in surface water bodies, and are based
on toxicity to aquatic life.

40 CFR Part 50, National Ambient Air Quality Standards (NAAQS),
promulgated under the authority of the Clean Air Act. This
requlation includes the National Ambient Air Quality Standards
(NAAQS), and establishes a national baseline of ambient air
quality levels. The state regulation which implements this



Record of Decision
Elmore Waste Disposal Site
Page 103

regulation, South Carolina Reg. 62-61, is applicable to the
groundwater portion of the remedy.

Clean Air Act, § 501 and 502, 1990 CAA Amendments, 42 U.S.C.

§ 7661 and § 7661(a). The amendments will require that all
"major sources" and certain other sources regulated under the CAA
to obtain operating permits. Although CERCLA § 121(e) exempts
this remedy from requiring such a permit, air/gas/steam stripping
at this Site may have to comply with any substantive standards
associated with such permits. Regulations have been proposed,
but not promulgated, for the operating permit program.

Other requirements. As described above in Section 9.1.2,
remedial design often includes the discovery and use of
unforeseeable but necessary requirements. Therefore, during
design of the groundwater component of the selected remedy, EPA
may, through a formal ROD modification process such as an
Explanation of Significant Differences or a ROD Amendment, elect
to designate further ARARs which apply, or are relevant and
appropriate, to groundwater remediation at this Site.

9.2.3 Performance Standards

The standards outlined in this section comprise the performance
standards defining successful implementation of this portion of
the remedy.

Groundwater treatment. The groundwater remediation goals in
Table 25 below shall be the performance standards for groundwater
treatment.

The Proposed Plan incorrectly identified two MCLs, those for
beryllium and cis-1,2-dichloroethene (DCE). The correct MCL for
beryllium is 4 ug/l and for cis-1,2-DCE, 70 ug/l.

i
H
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TABLE 25 GROUNDWATER REMEDIATION PERFORMANCE STANDARDS
Maximum Remediation
Contaminant Concentration Goal Source
Detected (ug/1l) (ug/l)

Volatile Organic Compounds

Benzene 48 5 A
Carbon Tetrachloride 2 5 A
Cis-1,2-Dichloroethene 140 70 A
Methylene Chloride 32 5 B
Tetrachloroethylene 4,000 5 A
Trichloroethylene 12,000 5 A
1,1,1-Trichloroethane 310 200 A
1,1,2-Trichloroethane 2 5 A
Vinyl Chloride 69 2 A
Inorganic Contaminants

Beryllium 51 4 A
Cadmium 6 5 _ A
Lead 270 15 C
Manganese 9100 3000 D
Chromium 300 100 y-\
Nickel 230 100 A
Vanadium 810 200 D
SOURCES OF REMEDIATION GOALS

A - MCL

B - Proposed State of South Carolina MCL

C - EPA Action Level

D - Health-Based Remediation Goal (HI < 1.0)

Discharge. Discharge of treated groundwater to the POTW shall

comply with all applicable City of Greer industrial pretreatment

standards, as well as any other effluent standards or limits
established by EPA.

9.3 Confirm Extent of Groundwater Contamination

Upon initiation of the remedial design, sufficient additional
groundwater and surface water data shall be collected to achieve
the following objectives:
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A. Verify the presence or absence of a contributing source of
VOCs east of the Elmore Site.
B. Confirm the absence of a contributing source of VOCs and/or

other contaminants in the groundwater underlying the former
dump area (primarily Sunnyside Circle subdivision).

cC. Confirm the areal extent of groundwater contamination in the
surface aquifer, and the areal (horizontal) and the vertical
extent of contamination in the intermediate aquifer offsite
(north of the Elmore Waste Disposal Site).

Attainment of these objectives must be accomplished during the
first portion of remedial design, so that design of the
extraction and treatment system has, as its basis, an accurate
conceptual model of Site conditions. Confirmation of the extent
of contamination will also require collection of further
information and data for characterizing the specific hydrogeology
of the Site, and will include aquifer testing and modelling as
appropriate.

9.4 Monitor Site Groundwater and Surface Water

Beginning with initiation of the remedial design, giroundwater and
surface water samples shall be collected and analyzed on a
regular quarterly schedule. Analytical parameters for
groundwater and surface water samples will include the known
Elmore Waste Disposal Site contaminants of concern: VOCs and
metals. The specific wells to be sampled and methodology for
offsite sample collection will be determined during design.
Surface water samples will be collected, as a minimum, from Wards
Creek at one upstream location and one downstream location as
necessary to monitor the contamination. The analytical data
generated from the quarterly sampling events will be used to
track the concentrations and movement of groundwater contaminants
until a long-term Site monitoring plan is implemented in the
remedial action phase.

10.0 STATUTORY DETERMINATIONS

The selected remedy for this Site meets the statutory
requirements set forth at Section 121(b)(1l) of CERCLA, 42 U.S.C.
§ 9621(b)(1l). This section states that the remedy must protect
human health and the environment; meet ARARs (unless waived); be
cost-effective; use permanent solutions, and alternative
treatment technologies or resource recovery technologies to the
maximum extent practicable; and finally, wherever feasible,
employ treatment to reduce the toxicity, mobility or volume of
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the contaminants. The following sections discuss how the remedy
fulfills these requirements.

Protection of human health and the environment: The selected
soil remedy will remove the human health risks from dermal
contact, incidental ingestion, or ingestion from gardening of
contaminated Site soils. The groundwater remediation system
will extract and treat contaminated groundwater, thereby reducing
and eventually removing the future risks to human health which
could result from ingestion of or contact with groundwater, and
the environmental risks which could result from continued
discharge of contaminants to Wards Creek.

Compliance with ARARs: The selected remedy will meet ARARS,
which are listed in Sections 9.1.2 and 9.2.2 of this ROD.

Cost effectiveness: The selected soil remedy component is cost
effective: while the cost is greater than three of the four other
alternatives (excluding no action), a greater benefit is achieved
by the elimination of the O&M costs and the uncertainties
associated with projecting such O&M costs.

Among the groundwater alternatives that are protective of human
health and the environment and comply with all ARARs, the
selected alternative is the most cost-effective choice because it
uses a well proven widely-used treatment method for which costs
can be reliably predicted (air/gas/steam stripping), and because
the use of the POTW option is the most cost-effective means to
dispose of the treated groundwater.

Utilization of permanent solutjons, and alternative treatment
technologies or resource recovery technoloqies to the maximum

extent practicable: The selected remedy represents the maximum
extent to which permanent solutions and treatment can practicably
be used for this action. Both of the selected remedy components
are considered permanent solutions.

Among the alternatives that are protective of human health and
the environment and comply with all ARARs, EPA and the State of
South Carolina have determined that the selected remedy achieves
the best balance of trade-offs in terms of long-term
effectiveness and permanence, reduction of
toxicity/mobility/volume, short-term effectiveness,
implementability, and cost. The selected groundwater action is
more readily implementable than the other alternatives
considered, and utilizes the most cost-effective option for
disposal of treated water. The selected soil remedial action is
the most practical and easily implemented alternative, given the
relatively small volume of soil requiring remediation
(approximately 650 cubic yards).
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Preference for treatment as a principal remedy element: The
proposed groundwater remediation system will fulfill the

preference for treatment as a principal element, through
extraction and treatment of contaminated groundwater until the
remedial goals are achieved.

The soil remedial action will not satisfy the preference, because
it was determined that treatment of the small volume of soil
requiring remediation is not practical. Additionally, offsite
disposal is more feasible in that it does not result in creation
of an onsite waste cell that must be monitored for an extended
period of time. If the contaminated soils are treated prior to
disposal at a RCRA facility, then the preference will be
satisfied.
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Mr. Patrick Tobin ' ;
Acting Regional Administrator £0h - REGION LV
US EPA, Region IV ATLANTA, 84,
345 Courtland St., N.E.
Atlanta, Georgia 30365

RE: Final Draft Record of Decision (ROD)
Elmore Waste Disposal Site
Spartanburg County

Dear Mr. Tobin:

The Department has reviewed, commented on, and concurs with The Record of Decision
(ROD) for the Elmore Waste Disposal site. The ROD is for the remedial actions to be
undertaken at this Site. The EPA recommended alternative for source control includes
excavation and transportation to an approved hazardous waste disposal facility of contaminated
soils. The groundwater related remedial activities include extraction filtration, treatment through
chemical precipitation and discharge to a local POTW.

Should the proposed discharge alternative require an upgrade of the local POTW, the
ROD should be reopened and all alternatives for discharge from the groundwater pump and treat
system re-evaluated. In concurring with this ROD, the South Carolina Department of Health
and Environmental Control (SCDHEC) does not waive any right or authority it may have to
require corrective action in accordance with the South Carolina Hazardous Waste Management
Act and the South Carolina Pollution Control Act. These rights include, but are not limited to,
the right to ensure that all necessary permits are obtained, all clean-up goals and criteria are met,
and to take a separate action in the event clean-up goals and criteria are not met. Nothing in
the concurrence shall preclude SCDHEC from exercising any administrative, legal and equitable
remedies available to require additional response actions in the event that: (1)(a) previously
unknown or undetected conditions arise at the site, or (b) SCDHEC receives additional
information not previously available concerning the premises upon which SCDHEC relied in
concurring with the selected remedial alternative; and (2) the” implementation of the remedial
alternative selected in the ROD is no longer protective of public health and the environment.
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This concurrence with the selected remedy for the Elmore Waste Disposal Site is
contingent upon the State’s above-mentioned reservation of rights. If you have any questions,
please feel free to contact Mr. Lewis Bedenbaugh at (803)734-5211.

Sincerely,

R. Lewis Shaw, P. E.

Deputy Commissioner
Environmental Quality Control

RLS/LRB/ehr

cc: Hartsill Truesdale
Lewis Bedenbaugh
Keith Lindler
Rebecca Dotterer
Harry Mathis
Charles Gorman
Barney Harmon



