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purchased the l6-acre property in 1979 and the inactive trailer park in 1980. Later in
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1979, an onsite explosion and fire damaged several reactors and vessels containing
chemicals in various stages of manufacture. The estimated 200,000 gallons of water and
fire control foam that were used to fight the fire, became contaminated with organics from
the ruptured vessels, and migrated from the operations area, forming a pool onsite. This
pooled fire water was recovered, and pending offsite disposal, was held in tanks, pools,
and tankers. There was an effort to contain some of the material in the wastewater
holding pond, but it accidentally seeped into the tile field. During the 1970s, State
investigations resulted in the installation of a wastewater treatment system and the
initiation of a ground water monitoring program in 1976, and also identified buried drums
onsite. Further State investigations, in 1980, identified soil and ground water
contamination by VOCs and metals. The State initially ordered Kalama Specialty to cleanup
all of the identified contaminated areas. This was later modified and the company was
only required to perform studies to determine the extent of the soil and ground water
contamination and to design plans for conducting cleanup. 1In 1980, following abandonment
of the original bentonite-lined pond and tile field, Kalama Specialty constructed a
larger, plastic-lined lagoon to hold wastewater. Site operations ceased in 1983, and in
1986, Kalama Specialty leased the land to a local contractor for storing and staging of
heavy equipment, materials, old oil tanks, construction debris, and concrete. 1In

1989, the site was abandoned, and the area was fenced. This ROD addresses a first and
final action for the contaminated soil, sediment, and ground water. The primary
contaminants of concern affecting the soil, sediment, and ground water are VOCs, including
benzene, toluene, and xylenes; and metals, including chromium and lead.

The selected remedial action for this site includes sampling to ensure that all soil
contaminated at levels exceeding performance standards is removed; excavating 604 yd3 of
contaminated soil and 80 yd3 of sediment, and treating the soil onsite using
volatilization and solidification, with replacement of the treated soil and sedlment to
the excavated areas; backfilling, grading, seeding, and establishing a vegetative cover
for the excavated areas to control erosion and surface water runoff; providing a
contingency for offsite disposal at a RCRA offsite landfill, if deemed more cost
effective; treating the air emissions resulting from volatilization to meet ambient air
quality standards, as necessary; pumping and treating contaminated ground water from the
sand aquifer onsite using precipitation and filtration to remove metals, followed by air
stripping to remove organic contaminants, and granular activated carbon as a polishing
step; discharging the treated water onsite to an infiltration gallery, sprayfield, or
surface water; collecting and temporarily storing dewatered solids from the filtration
process onsite pending disposal; and monitoring ground water and air. The estimated
present worth cost for this remedial action is $3,502,167, which includes an estimated
present worth O&M cost of $1,896,527 for 30 years. The estimated present worth cost for
the contingency remedy is $3,768,500.

PERFORMANCE STANDARDS OR GOALS:

Soil, sediment, and ground water cleanup goals are based on State and Federal standards or
health-based risk factors. Chemical-specific soil and sediment cleanup goals include
antimony 3 mg/kg; benzoic acid 25,000 mg/kg; chromium 40 mg/kg; 1,1-DCE 0.023 mg/kg;
ethylbenzene 7 mg/kg:; lead 500 mg/kg; mercury 2 mg/kg; nickel 140 mg/kg; toluene 4 mg/kg;
and xylenes 60 mg/kg. Ground water cleanup goals are based on SDWA MCLs and include
benzene 5 ug/l; 1,2-DCA 5 ug/l; 1,1-DCE 7 ug/l:; ethylbenzene 700 ug/l; methylene chloride
5 ug/l; and xylenes 10,000 ug/l.
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DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

‘Kalama Specialty Chemical, Inc.
Beaufort, Beaufort County, South Carolina

STATEMENT OF BASTS AND PURPOSE

This decision document presents the selected remedial action for
the Kalama Specialty Chemical, Inc., Superfund Site (the Site) in
Beaufort, South Carolina, which was chosen in accordance with the
Comprehensive Environmental Response, Compensation and Liability
Act of 1980 (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), 42 U.S.C. § 9601 et seq.,
and, to the extent practicables’the National 0il and Bazardous
Substances Contingency Plan (NCP), 40 C.F.R. Part 300 et seq.
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 o

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 td public health, welfare,
or the environment.

DESCRTIPTION OF THE SELECTED REMEDY

This remedial action addresses on-Site groundwater contamination,
as well as on-Site soil and sediment contamination.

The major components of the selected remedy include:

* Treatment of soils and sediments (both on the surface
and in the ditch) contaminated with volatile organic
compounds (VOCs) and metals by excavation,
volatilization, and solidification (or as a
contingency, the removal of contaminated soils from the
Site); ‘

* ' Replacement of soils into the excavation;



* Extraction and treatment of groundwater to the MCLs for
contaminants of concern; and

* Additional monitoring of groundwater with additional
monitbring wells including new deep wells in the
limestone aquifer.

DECLARATION

The selected soil and groundwater 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. The
selected remedy component satisfies the preference for treatment.
The remedy is protective of human health and the environment and
meets statutory findings.

In the event that the contingenty remedy of off-Site soil
disposal is chosen, the contingency soil remedy also is
protective of human health and the environment, complies with
Federal and State requirements that ‘are legally applicable or
relevant and appropriate to the rpmedial action, and is cost
effective. The off-Site soil remedy also meets statutory
"findings.

Because selection of this remedyiwill result in contaminated
groundwater remaining on-Site above health-based levels until
remedy implementation is complete, a five year review will be
conducted after commencement of remedial action to ensure that
the remedy continues to provide adequate protectlon of human
health and the environment. .

@m’ue /)7% | | C_9-28-53

Patrick M. 1 Date
Acting Regional Administrator

het
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1.0 KSCI SITE LOCATION AND DESCRTYPTION

The Kalama Specialty Chemical, Inc. (the Site), Site is located
in Beaufort, Beaufort County, South Carolina, on Highway 21 four
miles from the City of Beaufort, across the highway from the
Marine Corps Air Station (Pigure 1l-1). The Site consists of
approximately fifty (50) acres, and includes the former Kalama
manufacturing plant Site and the former Benton Trailer Park
(Pigure 1-2). The Kalama facility’s operations included chemical
repackaging, custom hydrogenations, and manufacturing Krenite, a
herbicide. - The facility was in operation from 1973 to 1983 under
the names of Vega Chemical (Vega) and Kalama Specialty Chemical,
Inc. (KSCI). '

1.1 Site Description

The Site consists of two parcels, a l6-acre tract on which KSCI
operated and an adjacent 34-acre former mobile home park, the
Benton Trailer Park, that was purchased by Kalama Chemical, Inc.
The Site is predominately flat with several drainage ditches
within the Site, with several ©ld buildings and concrete slabs
remaining.

The Site is four miles north of Beaufort on US Highway 21. The
Site is bordered on the East by Highway 21 and to the West by the
Seaboard Coast Line Railroad. Across Highway 21 from the Site is

‘the 5300 acre U.S. Marine Corps Air Station Beaufort (MCAS). The

Site lies within the airport noisge zone. The area near the Site
developed without zoning and is 2*mix of residential, commercial,
industrial, agricultural, and military land uses. The Site is
zoned industrial. There are some forty (40) residences within a
quarter mile of the Site, as well as a concrete plant, a drive-in
theater, and a day care center. While salt marshes are a
predominant feature of the Low Country, there are none located
less than one mile from the Site.

.2 ite a and Drainat - -

The Site is predominately flat with less than fourteen feet of
relief, not including man-made Berms that previously formed the
lined lagoon. The study area topography was taken from aerial
surveys. A closed depression lies directly west (225 feet) and
other low-lying depressions lie to the northwest (some 100 feet)
of the operations area. Surface topography suggests that these
areas may be hydraulically connected during times of heavy rain.
Surface drainage from the process reactor pad area flows west
toward the closed depression. Portions of drainage ditches
remain on both the Kalama and Benton Trailer Park parcels.

The study area has no known history of flooding, with the
exception of periodic standing water in the shallow closed
depressions. The state flood maps indicate no flood hazard zones
within the property boundaries. The Site property is very close.
to the peak elevation of Port Royal Island.
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1.3 Meteoroloqy

The generalized climatic conditions for the Kalama study area as
reported by the U.S. Weather Service for monitoring stations are:
an annual precipitation of 51 inches, of which 32 inches (62
percent) occurs during April through September; an average
relative humidity ranging from a high of 84% at 4 AM to a low of
50% at 1 PM; an annual daily average maximum temperature of
74.5°F and an annual daily average minimum temperature of 58.7°F.
The average wind speed and direction is 5 knots out of the south.

During the study period of the initial RI activities from July
1989 through March 1990, the total rainfall was 46.77 inches,
which is above the annual average for the period of 37 inches.
The average temperature for this period was 65.3°F, which also is
slightly above the annual average for the period of 63.5°FP. The
g;eatest'single total monthly xeinfall was 10.29 inches in Augqust
1989. '

Two unusual climatological events occurred during the study
period. Hurricane Hugo passed tosthe north of the study area in
September 1989. Due to the extreme winds during the hurricane,

=it is possible that actual precipitation actually exceeded the

reported levels. During December. 1989, several inches of snow
were recorded and temperatures were well below average.

1.4 Geologic and HBydrogeologic Setting

The near surface geology of the study area consists of two
aquifers, the water table aquifer and the Floridan Aquifer,
separated by clay materials of varying thickness and uniformity.
The water table aquifer (or "sand" aquifer) soiils consist af
sands and clays. Beneath the sand aquifer is a non-continuous
layer of clay or silty clay materials, and beneath this is a
confined to semi-confined aquifer of sandy limestone.

The two most conspicuous subsurface hydrogeological structural
features in the Low Country and the Site are the Beaufort Arch (a
high) and the Ridgeland Trough (a low). They are important
because the confining beds overlying the aquifer are thicker in
structural basins or troughs, but are thinner over structural
highs. The shallow depth to the limestone aquifer over the
Beaufort Arch, the low yields of water available from the sand

- aquifer, and the objectionable water quality found in the sand

aquifer have caused the local well drillers and owners to target
the limestone aquifer for water supplies, rather than the sand
aquifer. This limestone aquifer is the major regional water
supply aquifer for the area and is part of the Floridan Aquifer.
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The subsurface investigation at the Site found these Site-
specific lithologies:

* Pine to medium sand from land surface to 15-25 feet:;

* YVery fine sand occurs beneath to a depth of 60-65 feet,
clay content and lenses increase to the bottom of layer;

* Clay and sandy clay, although discontinuous, from 75-85
feet deep; and :

* Sandy limestone at 85 feet, the top of Floridan Aquifer.

-0 ITE HISTORY AND ENFORCEMENT ACTIVITIES
s’y

2.1 Site History

Operations began at the Site in 1973 by a chemical company known
as Vega Chemicals (Vega), who leased ‘the sixteen (16) acre tract
from the Beaufort County Development Corporation. Vega spent
approximately two years constructing its operating facilities at
the Site, and began full scale operations in 1975.

In 1976, KSCI purchased a financial interest in Vega, and later
purchased the balance of the company in 1978. KSCI purchased the
sixteen (16) acre tract in 1979 from the Beaufort County
Development Corporation. A second parcel of property, a vacant
thirty-four (34) acre tract of land, adjacent to the 16 acre
tract, previously operated as a mobile home park known as the
Benton Trailer Park, was purchased by K5CI in 1980. KSCI
continued to operate at the Site until 1983 when it closed its
operations. The Site remained inactive until 1986, when KSCI
leased the sixteen (16) acre tract to a local contractor, Floyd
- Sears Construction, who used the Site for storage and staging of
heavy equipment, as well as a variety of materials, such as
preserved timbers (telephone poles), old oil tanks, construction
debris, and concrete from the MCAS Beaufort. Floyd Sears
Construction leased the property until 1989, at which point the
Site was abandoned.

The former operations area of the Site has been fenced with "No
Trespassing®" signs posted identifying the property as a Superfund
Site. The fencing is currently inspected regularly by a local
security company. v

The Site was operated by both Vega, and later KSCI, primarily in
the production of specialty chemicals. A wide range of chemicals
were produced in small, special-order batches. The principal
product manufactured at the Site was known as Krenite, an
herbicide made under contract with the DuPont Company. Wastes
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from the Site included wastewater, comprised of cooling water,
runoff, boiler blowdown, and pump seal leakage and spillage,
which was disposed of on-Site, and other non-aqueous and organic
wastes, which were disposed of at approved off-Site incineration
or disposal facilities.

During the period of 1973 through 1975, wastewater from the
facility was discharged from the production area of the facility
to a small depression in the land, where the wastewater then
percolated into the ground. Between 1976 and 1979, the
wastewater was treated on-Site by a land application system
consisting of an aerated, bentonite-lined holding pond and tile
field. A lift station pumped this wastewater from the operations
area to the holding pond via an underground six (6) inch diameter
PVC pipe. The wastewater was stabilized in the pond and
discharged to a large tile field, in an attempt to percolate
stabilized wastewater to the water table aquifer to prevent its
migration to surface waters off-Site. '

In addition to the release of wastewater at the Site, other
releases may have occurred because of:on-Site incineration which
took place at the Site during the 1970s. Non-chemical solid
waste materials (cardboard, pallets, and fiber containers) were
periodically burned in a depressed location beyond the fence
‘line, west of the operations area. Addltxonally, a
methanol/ethanol waste stream, passibly containing trace amounts
of ethyl chloride from the Krenite manufacturing process, was
burned in a bentonite-lined pit on-Site. The pit also was used
by Kalama for fire-fighting training. The location of the pit,
which was reportedly filled in January 1979, has not been
precisely determined. . _

In January 1979, there was an explosion and fire at the Site
which resulted from a laboratory experiment. The explosion and
.fire damaged a number of reactors and vessels containing -
chemicals in various stages of manufacture. Chemicals ran off
the reactor pad principally to the west and northwest. It was
estimated that over 200,000 gallons of water and fire control
foam were used to fight the fire on the pad, and this fire water,
contaminated with organics from the ruptured vessels, also ran
off the operations area and pooled in low areas west and
northwest of the reactor pad. The majority of the pooled fire
water (contained by an earthen dam) was recovered, and pending
off-Site disposal, was held in tanks, pools, and tankers. An
effort was made to hold some of the material in the wastewater
holding pond, but due to a plug failure, this material seeped
into the tile field. Figure 1-3 shows the Site’s features as
they existed in 1979.

Pollowing the 1979 explosion and fire, use of the wastewater
treatment system was curtailed during plant rebuilding and start-
up. Any washdown or wastewater sent to the pond was held and
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pumped into tankers for off-Site disposal. 1In 1980, following
abandonment of the original bentonite-lined pond and tile field,
KSCI constructed a larger, plastic-lined holding lagoon. This
pond had no discharge; wastewater was held for off-Site disposal.
This pond was utilized until 1983, when KSCI closed its
operations.

2.2 Enforcement Activities

During the 1970s, contamination problems at the Site came to the
attention of the State of South Carolina (the State), and were
investigated by the South Carolina Department of Health and
Environmental Controls (SCDHEC). SCDHEC ordered KSCI to install
a wastewater treatment system. Early inspections at the Site led
to the initiation of a groundwater monitoring program in 1976,
and the discovery of buried drums at the Site in 1979. Further
inspections led to the decommission of the inadequate pond and
tile field system in 1980 (allssludge and contaminant structures
from these areas were sampled and disposed of in an approved
landfill, and are no longer evident),-.and the decommission of the
larger wastewater lagoon in 1983. ¢

Soils at the Site were analyzed bg the State, and were found to

-be contaminated with benzene, toluene, ethylbenzene and xylenes,

1,2-dichloroethane, acetone, methylene chloride, lead, nickel,
and mercury, with especially high#concentrations detected in
areas which received substantial runoff from the fire and
explosion in January 1979. State groundwater sampling at the
Site also detected ethylbenzene, xylenes, 1l,2-dichloroethane,
acetone, and methylene chloride, all with the potential to affect
the Floridan aquifer. . :

In 1980, a Consent Order issued.by SCDHEC to KSCI as a result of
frequent releases of wastewater:into the soils,-required the
characterization of soil and groundwater quality at the Site, and
called for a cleanup of all identified contaminated areas. This
Consent Order was later amended to require KSCI to perform
studies on the extent to which soil and groundwater contamination
had occurred and to design plans to clean up the contamination.

Due to the presence of contaminants in soils -and shallow
groundwater, and the potential impact of these contaminants. on
the Floridan Aquifer, EPA formally proposed the Site for listing
on the National Priorities List (NPL) (40 C.F.R. Part 300,
Appendix B), on September 8, 1983. The Site was finalized on the
NPL by publication in the Federal Register on September 21, 1984,
43 Ped. Reg. 37083, with a Hazard Ranking System (HRS) score of
59.9.

EPA and the State agreed that SCDHEC would have lead
responsibility for the disposition of the Site. From 1983 to
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1986, SCDHEC pursued the necessary studies and remedial
activities with KSCI under the SCDHEC Consent Order. Overall,
however, KSCI experienced difficulty in meeting schedules and
completing work assigmments. In an attempt to resolve these
difficulties, the State turned the lead for the Site over to
EPA’s Superfund Enforcement Branch in late 1986.

After reviewing the work done previously by KSCI under the SCDHEC
Consent Order, EPA determined that further study was needed to
determine the nature and volume of the waste, pathways by which
contaminants would move or present the risk of exposure to human
health and the environment, and the hydrologic relationship
between the upper shallow layer of groundwater and the deeper
aquifer. As a result of this determination, EPA on January 13,
1988, entered into an Administrative Order on Consent (AOC) with
KSCI to perform a Remedial Investigation/Feasibility Study
(RI/PS) at the Site under EPA’s oversight. XSCI provided EPA
with its final RI report in January 1993.

During the entire RI/FS process (a span of approximately five (5)
years), EPA experienced major difficulties in receiving
approvable documents from KSCI'‘s contractor Post, Buckley, Schuh
and Jernigan, Inc. (PBS&J). PBS&7 claimed the existence of a
continuous clay confining layer between the soils and deeper
‘aquifer, the existence of which was disputed by both the State
and EPA. As a result, each revision submitted during this long
period, though somewhat more imprdved than the previous, remained
inadequate due to the characterization of the supposed clay
layer. -
On December 14, 1992, EPA sent KSCI a letter informing it that
EPA would be taking back the Site, pursuant to the AOC, to
complete the RI/FS process due to the failure of KSCI to address
comments and concerns of both EPA and the State. Concurrently
with the letter, KSCI was informed that, as part of the "Dispute
Resolutions" section of the AOC, KSCI would be given the
opportunity to submit one final revised set of RI/FS documents
for EPA review within the twenty-eight (28) day period set forth
in the AOC. If this final set of documents was not approvable,
EPA would immediately begin work at the Site.

KSCI retained an additional consultant and new counsel in order
to address State and EPA concerns. KSCI was able to submit its
final revision of the documents on schedule, and has removed or
reworded the langquage regarding a confining clay layer to EPA’'s
and the State'’s satisfaction.

3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

Initial RI/FS community relations activities at the Kalama
Specialty Chemical Site began with community interviews in
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Beaufort and the finalization of a Community Relations Plan in
August 1987. Concerns expressed at that time included what
effects the Site would have on drinking water, agriculture,
aquatic life, and future development in the area. In addition,
an information repository was established in August 1987, at the
Beaufort County Library on Craven Street in Beaufort.

A "kickoff" fact sheet announcing the start of the RI/FS was
issued in early February 1988. Community interest during the
RI/PS preparation was very low. EPA received few letters or
telephone calls regarding the Site or the RI/FS study. EPA has
updated the Site information at the Information Repository and
posted signs on the Site perimeter listing contacts at EPA and
SCDHEC. Several calls that were received informed EPA of
trespassers on the Site. The Site now is patrolled by a local
security service to control trespassing.

Following completion of the RI and the FS, the Site mailing list
was updated and the Proposed Plan was mailed out in mid-June
1993. An advertisement was published in area newspapers on June
22, 1993. Both the advertisement and the Proposed Plan stated
that the Public Comment period would be held from June 22, 1993,
to July 22, 1993. ¥

--The Proposed Plan public meeting was held on July 1, 1993, to
present the Agency’s selection of. Preferred Alternatives for
addressing soil and groundwater centamination at the Site. The
local newspaper, several citizens, and a number of local
governmental representatives were present, as well as
representatives from local environmental groups. In early July
1993, a request was received to extend the public comment period
to provide additional time for review of the Proposed Plan and
RI/FS documents. EPA approved the request and extended the
comment period until Angust 23, 1993.

Comments received by EPA through August 23, 1993, and EPA’s
responses to the comments are contained in the Responsiveness
Summary, Appendix A to this document. This decision document
presents the selected remedial action for the Site, in Beaufort,
South Carolina, chosen in accordance with CERCLA, as amended by
SARA and, to the extent practicable, the NCP. The decision for
this Site is based on the Administrative Record.

4.0 COPE_AND OF THI ON WITHIN SITE GY

The Site principally poses a threat to human health and the
environment through contaminated soils and contaminated
groundwater in the surficial aquifer. These contaminated areas
could cause deleterious health effects directly through direct or
long~-term exposure to the soils or indirectly by contaminants )
leaching into the shallow groundwater aquifer that could be used
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as a potable water source. EPA’'s plan for remediation of the
KSCI Site will address all threats posed by the Site:
contaminated soil on-Site and groundwater contamination both on
and off-Site. This is the only ROD contemplated for this Site.

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. The first series of Site
investigation field activities completed under the Work Plan
commenced on July 10, 1989, and was completed March 22, 1990. A
second series of field work was conducted under a Supplemental
Plan and commenced on September 16, 1991, and concluded on
October 11, 1991. The field investigation at the study area
consisted of the following activities:

L Monitoring well integrity testing

® Permeability (slug) testing

o Drilling soil borings and callecting soil samples for
characterization :

® Installing and developing ten new monitoring wells

o Upgrading and/or abandoning-of selected existing
monitoring wells

o Metal detection survey . .

°® Soil, surface water, sediment, and groundwater sampling

Groundwater was sampled on four occasions (October 1989, December
1989, February 1990 and October 1991). '

Principal groundwater contaminants detected during the sampling
events include BTEX compounds, 1,2 DCA, acetone, and methylene
chloride. The highest groundwater contamination occurred in
wells MW-46A and MW-46B, and Hydrocone location HC-6. Total BTEX
levels up to 24,000 ug/l have been detected; 1,2-DCA at

12,000 ug/l is present in the MW-46 location. Acetone and
methylene chloride (2,500 ug/l and 130 ug/l, respectively) also
are present. '

5.1 site—spggific Geology_ and Hydrogeology

The lithology beneath the KSCI study area is comprised of the
Floridan Aquifer and overlying units extending to the surface.
The lithologies are described from oldest to youngest - starting
with Eocene limestones and continuing with Miocene sands and
clays, and Pliocene-Holocene sands and clays. The Floridan
Aquifer corresponds with the Eocene limestones and the water
table aquifer with the Pliocene-Holocene sands. Many previous
investigations have been conducted in this area, including Hayes



+

Record of Decision
Kalama NPIL Site
Page 12

(1979), and Glowacz, et al. (1980).
5.1.1 Geology

The Floridan Aquifer occupies a large geographical area in the
South Carolina Coastal Plain and supplies groundwater to hundreds
of wells. It is the principal aquifer in the region and was
estimated to supply over 99 percent of the groundwater and more
than 70 percent of all water used in Beaufort County in 1976
(Hayes, 1979). In the Central Coastal Plain, this aquifer occurs
at or near land surface and is tapped by many small-diameter
wells less than 100 feet deep. In the Low Country (including the
Beaufort area), the aquifer system occurs near the land surface,
and confining beds vary in thickness from being absent to being
more than 150 feet thick. Groundwater occurs mainly under
artesian conditions, but in some areas, confining beds are thin
or absent and partial confining conditions occur.

There are five water-bearing o¥’ permeable zones (separated by
less permeable rock in the Floridan Aquifer. Only two of these
zones are present under the Site, the.Upper and Lower Hydrologic
Units. These two units supply most ‘of the groundwater pumped
from the Floridan Aquifer in the immediate Savannah area. The
upper unit of the Floridan Aquifer serves as a groundwater

"reservoir and is used as a water supply in this region. In some

areas of the coastal Low Country,; water-bearing zones in the
lower Floridan Aquifer contain mitheralized water and the upper
Floridan Aquifer is the only source of potable water. The depths
of wells that tap the upper unit range from less than 50 feet in
the vicinity of the Beaufort Arch to more than 200 feet in Jasper
County. In many areas, the upper portion of the upper unit is
the most permeable (Spigner and Ransom,” 1979).

1.2 lo
Historically, there have been three primary groundwater users in
the Port Royal Island vicinity: the Marine Corps Recruit Depot
(MCRD) on Parris Island; the former Beaufort Naval Air Station
(BNAS), now a U.S. Marine Corps Air Station (MCAS); and the local
municipalities of Beaufort and Port Royal. A fourth water use
was for agricultural irrigation, but no records exist documenting
the well locations, volumes pumped, or problems encountered.

Several reports document historical water quality and water level
problems encountered on Port Royal Island as water users sought
to obtain a dependable supply of fresh drinking water. The major
reports are:

L Mundorff (1944) wrote the first groundwater assessment
of the area for the U.S. Marine Corps and generated the
first local potentiometric map.
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] Burnett (1952) chronicled the installation of wells for
water supply as the Marines moved their well fields
farther and farther north of the Parris Island depot,
as they tried to develop a dependable water supply.

° Hazen and Sawyer (1956 and 1957) compared engineering
costs for several water supply alternatives for the
Beaufort area, including a groundwater supply from
across the Broad River and a surface water supply from
the Combahee River. :

L Siple (1960) documented the groundwater resources of
the Low Country area, emphasizing the Floridan Aquifer
System.

] South Carolina Resources Commission (1972) investigated
the Port Royal Sound area to assess the impact of the
proposed deepening of the shipping channel in Port
Royal Sound on the local groundwater resources.

o Hayes (1979) provided an updated evaluation of the
Floridan Aquifer for the Capacity Use Investigation for
the Low Country Area, igcludzng aquifer hydraulics,
water levels, and water use.

o Spigner and Ransom (1979) addressed the requirements of
the Capacity Use Regulations, and drew heavily from
Hayes (1979) for technical data.

In 1944, all known wells in Beaufort county obtained water from
the Floridan Aquifer. However the history shows since 1899,
wells drilled into the limestone aquifer were prone to salt water
intrusion. Attempts to drill deeper wells beneath the aquifer
resulted in low salt content, but were objectionable because of
the temperature (90-100 °F), and because the water contained
excessive amounts of other minerals (fluoride and bicarbonate).
This history indicates that the Marine Corps kept moving their
well fields further north to seek fresh water after successive
wells and well fields became salty. In January 1965, the
Beaufort-Jasper Water Authority, with assistance from the local
military installations, constructed a surface-water supply plant
that pulled water from the Savannah River to provide water that
was independent of the groundwater supply to the area. The plant
was designed for a capacity of 8 million gallons per day (MGD),
was upgraded to a 16 MGD capacity in the 1980s, and currently
supplies an average of -8 to 9 MGD with a 12 MGD peak flow during
the summer peak.

According to the South Carolina Water Resources Commission, there
are currently no permitted Class A groundwater users on Port
Royal Island. All wells on the island that formerly supplied
public drinking water currently are abandoned or have been placed
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on stand-by status. The only water users that continue to use
groundwater supplies are rural homeowners, where city water is
not available, and certain small-scale commercial enterprises.

5.2 NATURE AND EXTENT OF CONTAMINATION
5.2,1 Types of Contamination

Soils at the operations area west and northwest of the reactor
pad have been impacted by VOCs (BTEX compounds), chlorinated
hydrocarbons (methylene chloride, 1 ¢2=-dichloroethane), semi-
volatile organic compounds (benzoic acid, benzyl alcohol), and
inorganic metals (lead, nickel, and mercury). Attached Figure
5-1 shows the area of soil contamination at the Site.

Groundwater in the water table aquifer has been impacted by VOCs
(BTEX compounds), methylene chloride, and 1,2-dichloroethane.
These compounds occur in two plumes that partially overlap with
separate source areas. The eastern plume contains benzene,
ethylbenzene, xylenes, 1,2-dichloroethane, and methylene chloride
above their maximum contaminant levels (MCLs); the western plume
contains benzene, toluene, ethylbenzene, and xylenes, but only
benzene is above its MCL. P

-Greater detail on specific contaminants found at the Site is

provided in Chapter 6 of this document. Chapter 6, “Summary of
Site Risks," discusses contaminants by media (soil, sediments,
groundwater, etc.), and discusses the associated risks. To avoid
a lengthy duplication of information, the reader is referred to
Chapter 6 for a more detailed discussion of Site contaminants
(see Sections 6.2.1 to 6.2.5).

5.2.1 §gg;ges of COntaminatioﬂ

The portion of the operations area of the KSCI facility from the
reactor pad west to the B-5A soil sampling location, and
northwest in the direction of contaminant flow and ponding from
the January 1979 explosion and fire, is a source of groundwater
contaminants and the source for the eastern plume.

The tile field, which received wastewater from the original
holding pond, also is a source of groundwater contaminants and is
the source for the western plume.

Drainage areas, drum storage areas, and areas of both documented
and alleged historical activities have been investigated as
potential contaminant sources, but no discrete source areas
distinguishable from the two plume sources stated above have been
identified.
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5.2.2 Pate and Transport

A contaminant plume extends approximately 700 feet northwest of
the tile field; a second plume, which partially overlaps the
first plume, extends approximately 550 feet northwest of the
operations area. The groundwater beneath the study area is
calculated to be moving at flow rates of 20 ft/year in the middle
unit of the water table aquifer and 28 ft/year in the deep unit.
However, as indicated by the transport model, the leading edge of
the plume is estimated to be traveling at rates up to 1.5 to 2
times the groundwater flow rates. The groundwater contaminant
plumes in the upper aquifer are shown in attached Figure 5-2.

There have been no contaminants detected above their MCLs in the
water table aquifer off-Site, although xylene and ethylbenzene
have been detected at below MCLs at one location immediately west
of the property boundary. The estimated travel time for benzene,
in the western plume, to reach:i:the nearest downgradient property
boundary at the MCL level is two to six years.

Vertical migration of contaminants from the water table aquifer
to the Floridan Aquifer is partiajly inhibited, though not
entirely prevented, by the presence of clay materials in a

-confining layer throughout much of the study area. Low levels of

water table aquifer contaminants (1,2-dichloroethene at 21 ug/l,
1,2-dichloroethane at 0.3 ug/l (J§, and 0.6 ug/l (J)) have been
detected in the Floridan Aquifer beneath the Site in three
samples. "J" qualifiers listed after detection values indicate
that the number should be considered an estimated value,
typically because the value while above zero is below the
quantification limit of the sample or the test equipment.
1,2-dichloroethane also has been detected at low levels in
limestone wells to the southwest of the Site, but it has not been
conclusively determined whether:this is related-to an on-Site
source area. ' e

The intermittent, standing watexr in the "L-shaped" ditch and the
sediments in a limited area of the ditch have been determined to
contain some of the chemicals of concern (COCs including BTEX,
1,2-DCA, and lead).

6.0 SUMMARY OF SITE RISKS

The preceding subsection discussed the contaminant source areas
and how the contaminants have been transported through and
beneath the Site. The important use of this information is the
effect the contaminants have upon human and animal life, and the
environment on and around the Site.
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6.1 Baseline Risk Aésessment-gg;ggse and Methodoloqgy

The Baseline Risk Assessment (BRA) describes the risks to human
health and the environment which would result if the
contamination present at the Kalama Site is not cleaned up. The
BRA proceeds in a series of steps. PFirst, a list is generated of
all the chemicals present and their concentrations. Next, the
BRA considers the present and projected future land uses of the
Site. PFrom the present use of the Site and likely future use
scenarios (residential land uses), ®"pathways®" through which
people could be exposed to the contaminants are developed.

Future use pathways at the Kalama Site include: 1) dermal
absorption (skin contact) and incidental ingestion of surface and
subsurface soils, sediment, and groundwater, 2) ingestion and
dermal absorption of groundwater, and 3) exposure through
inhalation of dust/particulates from contaminated soil and vapors
from contaminated groundwater.
The pathways of exposure can be developed by making assumptions
such as the length and number of times exposed, the amount of
chemical ingested, and using certain other factors. Thus, a
calculation can be made using knowyn effects and reasonable
exposure assumptions, and the health effects caused by the
‘contaminant. For each pathway, two calculations are made to
account for the two general types.of contaminants: carcinogens,
substances suspected or known to éause cancer, and
noncarcinogens, substances which are hazardous and cause damage
to human health through other effects.

For carcinogens, the result is expressed as the excess cancer
risk posed by Site contaminants. EPA hds established a range of
1 x 10 to 1 x 10°° as acceptable limits for lifetime excess
carcinogenic risks. Excess risk in this range means that one
person in 10,000 (1 x 10™*) to one person in one"million -

(1 x 10°°) will risk developing cancer after a lifetime of
exposure. For each pathway, the cancer risk from each individual
contaminant is added together, because in any exposure scenario a
person could be exposed through several or all of the possible

pathways.

Noncarcinogenic risk is expressed as a Hazard Index (HI). The
Hazard Index (HI) is the ratio of the amount of the chemical
taken in, divided by the reference dose, an intake amount below
which no adverse effects are known to occur. As for cancer risk,
for each pathway, the HIs for the individual contaminants are
added together.

Carcinogenic risk and noncarcinogenic HIs were calculated for
both the current land use scenario, with no residents at the
Site, but including trespassers (both adult and children) .
accessing the Site, and for the anticipated future use scenario
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of the Kalama Site becoming a residential area.

In addition to the risks to human health, the environmental risks
from the study area also are evaluated in the BRA. The
environmental risk assessment is qualitative rather than
quantitative. The BRA finds that the primary exposure routes
affecting flora and fauna in the KSCI study area include dermal
contact with or ingestion of soils in the operations area and
dermal contact with or ingestion of surface waters, sediments,
and organic matter in the ditch. Secondary exposure routes for
predators include consumption of prey that have been affected by
the primary exposure routes and consumption of aquatic organisms.

More detailed information concerning Site risks is presented in
the Kalama Site’s Baseline Risk Assessment, which is available at
the public information repositories for the Kalama Site located
at both the Beaufort County Library and EPA Region 4 offices in
Atlanta, Georgia. ‘

‘7

6.2 Contaminants of Concern

Based on RI data, contaminant concentrations to be included and
evaluated in the BRA were selected. Table 6-1 presents a summary
of these contaminants in all media sampled. The data analyzed in
‘the preparation of the RI consisted of Contract Laboratory
Program (CLP) data from soil, sedjment, surface water and
groundwater samples collected at the KSCI study area. Tables 2-3
through 2-6 in the RI indicate the monitoring wells, sediment,
s80il, and surface water locations sampled and the analyses for
each round of sampling. Sample collection methods used and
rationale, as well as the number and location of samples, are
discussed in detail in Volume.l, Sections 3 and 4 of the RI
report. Only CLP target compound list (TCL) and target analyte
list (TAL) data were incorporated into the BRA. No historical
data (i.e., non-RI) nor data from the Hydrocone“sampling and
field laboratory were used in this evaluation because of
uncertainties in data validity.

A general review of the analytical results in Table 6-1 provides
evidence of chemical impact in the soils, sediments, surface
water and water table aquifer by aromatic hydrocarbons,
inorganics and chlorinated hydrocarbons. The chemically impacted
media are found primarily on an approximate l0-acre portion of
the study area, relative to the 50-acre study area. Based on
this data review, it appears the primary areas of concern at the
KSCI study area correspond to the KSCI operations area (i.e.,
reactor pad runoff from the 1979 explosion and fire and the old
lagoon and tile field) and the "ditch” in the vicinity of sample
location SW-2. The primary media of concern in these areas are
soils and groundwater.
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TABLE 6-1
SUMMARY OF CHEMICALS OF POTENTIAL CONCERN IN ALL MEDIA SAMPLED
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA
Groundwy Surfuce Woter Sodiments Alr
Swrficial Seif Subesll On-ite Off-8ke OwSile | OMSEs
Chomsbend kg fop/ig) fog/l) (ol | (e} oaAg) P

Acsons 0.004-2.90 0.005-33.0 2.0-7300 3.0-160.0 2000 0.01854.30 0.0210.067 N/A
Amimony L L $1.0-58.0 108.0 (00 L 24.36 00 N/A NIA
Armaic 0.924.20 1.3-7.18 6.00-28.08 5.50-19.88 L 2.95-12.68 L _N/A
Barem 5.4549.26 3.97-34.33 DO 0820 | 1000 1.57465.14 N/A N/A
Beam L 0.00007-19.0 6.0-1000 ° 1.0-78.0 L 0.004-1.50 L N/A
Beamic Add L 0.056-0.093 15000 L L 0.94-3.30 0.054-8.30 N/A
Beryilium L L 1030 10 L 0.7 00 N/A N/A
Bis2-Exbylbexy)Piabaine 0.019-0.30 0.01003 20290 30170 4$000 0.13-50 0.067-2.90 NIA
Dutancme, 2- 0.004 () 0.003-25.0 Q201 ; » 7000 L L L N/A
Catmism 1.1500 L sons s064 L 2.58-3.00 L NIA
Cardos Dissifide L L 0.20-20,0 8.0-160.0 L 0.95 00 L N/A
Carbon Tetractioride L L 0.10 0 L L 0.64 (0 L N/A
Chiorcheancae 0.009-0.006 0.00060.012 6.0-550 30 L L L N/A
Chioroshese L L 1.0-1% L L L L N/A
Chlercform 0.31 00 0.0002-1.7 0.08-19.0 1 L 0 0 i NiA
Chloromehene 0.001 @0 L 200 3 L L 0930 L NiA
Curemisn 1.904.10 2151194 10-129%0 104380 18600 3581503 3.60-25.30 N/A
Copper ™~ L 4.62-12.88 5030 40250 L 3.1443.67 NIA N/A
Dichiorosthese, 1,2- L 0.017-1.68 0.30-12,500 | 10600 L 0.006-3.10 L N/A
Dichleresthone, 1,1- L 0.0056 (0 230420 4 L L 0.96 00 L N/A
Dichioresthcse, 1.2- L L 0.50-21.0 * L L L L N/A
Di-N-Bucylphthaiae L 0.009 (00 2000 . ~ L L L 0.0110.029 N/A
Diskrophesol L 1100 L L L L L N/A
Etbylveames 0.011 00 6.002-1 500 $.0-1300 0.70-61.0 L 0.006-5.50 0.010 0 N/A
Filoervsthess L 048100.08¢ L L L L 0.008 (0 N/A
Lend 1.75-119 0.88494.83 36161 $.30-99.90 3099 $.39-5964.6 1.720-76.0 N/A
Maagmese 1.40-12.20 1.09-15.30 8.0488 60198 11538 $.6610.20 3.40-17.20 N/A
Marcery 0.01049.99 0.010-1.52 0.224.0 0.24-1.0% L 0.065-0.363 0.020.13 N/A
Mathyisas Chloride 0.005-4.0 0.005741.0 1.0-5% 1.0-1%0 L 0.004-1.10 0.002 00 N/A
Nicka! 14.90-268.57 120722961 . 350920 20820 L UNK L N/A
Pisssuthrens L 0.068 O L L L L L N/A
Pyrm L 0915007 L - L L L 0.033-0.081 NIA
Seleaium L L 359 L L - 1NK NIA N/A
Siiver L L 5000 160280 L L L NIA
Tarachiorostimas L L L L 2000 0.5300 L N/A
Telums 0002047 0.001-99.0 0.30-290 0.09.0 L 0.0205-1.30 0.003.0.008 N/A
Teichloremhens, 1,1,1- 0.001 () L °WHR L L 05600 ©.001-0.00% N/A
Trichiarostiens L L elon 190 L 033 00 L NiA
Veandka 316573 4.90-2.55 15090 L L 439-17.90 N/A N/A
Viayl Qhieride L L L L L 200 00 L NIA
Xylouss 0.8005-1.10 0.00014,%0 0.20-4500 0.90-210.0 L 0811250 L N/A
KEY:s

NIA = Net Amlysd.
= Vaus Nat Availabls.

K = No Rangs Aveilebis, Ouly Oue Datecaed Value.

L & Neo Range Avallsbic, No Sampis Veluss were Descind Punitive.

’
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After the KSCI study area sampling investigation was completed, a
large quantity of analytical data was available. Each sample,
from the various media, was analyzed for the presence of TCL and
TAL constituents, and many of these chemicals were detected. EPA
guidance (1989) states that chemicals of concern may be
identified at a site under evaluation to streamline the exposure
assessment process and subsequent risk characterization. In
order to identify potential chemicals of concern (COCs),
standardized data evaluation procedures must be employed. These
procedures are: . :

Evaluation of analytical methods

Evaluation of quantitation limits

Evaluation of qualified and coded data
Evaluation of chemicals in blanks

Evaluation of tentatively identified compounds
Comparison of samples with background

The outcome of this evaluation'for COCs.-was (1) the
identification of a set of chemicals that are likely to be KSCI
Site-related and (2) reported concentrations that are of
acceptable quality for use in the quantitative risk assessment.
Chemicals remaining after this eqpluation may be carried through
the quantitative risk assessment and -are referred to as chemicals

---of potential concern.

As a result of the RI, specific'ibcations of chemicals in the
groundwater, surface water, sediment and soil have been
identified. Chemicals detected at least once in each medium are
shown in Table 6-1 and are discussed in the following
subsections. A total of two hundred fifty-one

samples were collected from the various' media at the KSCI study
area. These samples were analyzed for TCL and TAL parameters
(over 100 compounds). Thirty-nine organic chemicals and twenty
inorganic chemicals were detected in these samples. A -
description of the methodology and results of the envirommental
monitoring investigation is presented in the RI, Volume 1 of the
RI/PS Report, which can be found in the Information Repository.

Because of the potential for contact with these chemicals given
potential current and future land use exposure pathways, all
chemicals detected in their respective media were initially
considered in the selection of COCs. Chemicals of concern are
those chemicals detected which are most toxic, mobile,
persistent, and are present in significant concentrations.
Chemicals selected as.COCs are the focus of the toxicity
assessment, exposure assessment, and risk characterization.
Other factors considered in selection of COCs were frequency of
detection, physical properties of the chemicals, potential
carcinogenicity, and qualitative assessment of relative chemical
concentration and toxicity.
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6.2.1 Potential Contaminants of Concern in Soils

Twenty-five organic and seventeen inorganic chemicals were
detected at least once in soils at the KSCI study area. The
frequency of detection, range of concentrations, and background
values for each chemical detected also are presented in Table 2-3
of the RI. Twenty of the organic chemicals identified in soil
samples have been included as COCs to be carried through the
quantitative risk assessment process. The remaining five organic
compounds (benzyl alcohol, 4-methyl-2-pentancne,
di-n-octylphthalate, styrene, 1,1,2-trichloroethane) were
excluded from the risk characterization because they either were
detected infrequently (i.e., once in eighty-three samples),
and/or were present at low concentrations (i.e., qualified as an
estimated value), and/or their relative toxicities were low. Ten
inorganic chemicals (arsenic, barium, cadmium, chromium, copper,
lead, manganese, mercury, nickel and vanadium) were carried
through the quantltatlve risk assessment.

The remaining seven inorganic compounds were excluded from the

risk characterization because they reflect naturally occurring

compounds, were detected below bagkground levels, were detected
infrequently, and their toxicities were low.

6.2.2 Potential Contaminants of Concern in Sediments

2
Table 2-6 of the RI lists each chemical detected at least once,
along with the frequency of detection, and range of
concentrations for each chemical detected in sediments at the
KSCI study area and the designated off-Site sampling points.
Twenty-five organic chemicals ,and ninetéen inorganic chemicals
were detected in the sediment samples collected. Of the
twenty-five organic chemicals detected, twenty-one were carried
through the quantitative risk assessment. Butylbenzyl phthalate,
hexanone-2, 4-methyl-2-pentanone, and vinyl acetate were not
evaluated quantitatively in this risk assessment. These
chemicals were eliminated from the quantitative risk assessment
based primarily on frequency of detection (all four were detected
only once), qualitative assessment of concentration (only
estimated values were reported), and low toxicity. As with the
soils, arsenic, barium, cadmium, chromium, copper, lead,
manganese, mercury, nickel, vanadium, antimony, and beryllium
were included for evaluation during the risk assessment. The
remaining inorganic chemicals were eliminated from the
quantitative risk assessment based on evaluation of natural
occurrence, concentration, and toxicity.

6.2.3 Potential Contaminants of Concern in Groundwater

Twenty-eight organlc chemicals and twenty-one inorganic chemicals
were detected in groundwater samples collected at the KSCI study
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area and designated off-Site wells. Table 2-5 of the RI lists
the chemicals detected, the frequency of detection, range of
concentrations 8etected, and drinking water criteria. Of the
twenty-eight organic chemicals detected, six (bromomethane,
2-hexanone, vinyl acetate, trans 1,3-dichloropropene, isophorone,

.and 2,4-dimethylphenol) were excluded from the quantitative risk

characterization. These compounds were excluded from the
quantitative risk characterization based either on frequency of
detection (detected once or twice out of eighty-four samples)
and/or qualitative assessment of concentration (present at only
low, estimated value concentrations) and toxicity. Arsenic,
cadmium, chromium, lead, mercury, nickel, barium, beryllium,
copper, selenium, silver, and vanadium detected in groundwater
were included in this quantitative risk assessment. The
remaining inorganic constituents detected in the groundwater were
eliminated from the risk assessment based on evaluation of
natural occurrence, frequency of detection, concentration, and
toxicity. '

6.2.4 Potential Contaminants of COncerﬂ in Surface Water

Table 2-6 of the FS lists each chemicél detected in surface water
at the KSCI study area, or in thesdesignated off-Site sample
point. It also includes the frequency of detection, range of

‘concentration for each chemical, and the respective water quality

criteria value. Seventeen organic chemicals and nineteen
inorganic chemicals were detected in surface water samples. Of
the seventeen organic chemicals detected, four (2-hexanone, vinyl
acetate, methyl phenol, and 4-methyl-2-pentanone) were excluded
from the qualitative risk assessment. These compounds were
excluded based on frequency of detection (detected only once) and
concentration. As has been the case with the previous media
discussed, antimony, arsenic, barium, beryllium, cadmium,
chromium, copper, lead, manganese, mercury, nickel, and silver
were evaluated during the quantitative risk assessment. The
remaining inorganics detected in surface water were eliminated
from the risk assessment based on evaluation of natural
occurrence, frequency of detectjon, concentration, and toxicity.

6.2.5 Identification of antaminantﬁ of Concern Summary

A number of steps were employed in order to develop confidence
that key Site-related COCs were identified in the RI. A summary
is presented below:

. Sample numbers, types, and locations were specified in an
EPA-approved Work Plan dated November 1988, a Project
Operation Plan dated February 1989, and a supplemental Work
Plan dated October 1991. :

o Each medium was sampled for TCL/TAL constituents.
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] CLP protocol was used for sample analysis.

® Data quality was evaluated according to EPA guidance
(1989).

Selection of COCs is summarized here and detailed in Section
6.2.4. For soils, toxicologically significant inorganic analytes
were included in the evaluation if one of two concentration
guidelines was met. The analyte was included if the
concentration detected at a sampling Site exceeded that of a
designated background location, or, if the sample concentration
exceeded the expected inorganic background levels described in
United States Geological Survey Paper #1270 (Shacklette and
Boerngen, 1984). Exposure point concentrations were calculated
using the 95% upper confidence limit on the arithmetic average
assuming a log normal distributed contamination pattern.

For groundwater data, all inorganic target analytes were :
addressed if their detected level at any sampling site exceeded
the applicable Maximum Contaminant Level (MCL) or Secondary
Maximum Contaminant Level (SMCL) standard. An exception was made
in the case of iron which exceeded the SMCL, but was not included
in the summary table. This compoynd was excluded from further
consideration because of its low potential toxicity and because .

-its presence appears to be the result of high natural

concentrations of iron (i.e., found in background wells) rather
than from anthropogenic sources. #Inorganic target analytes
detected that are carcinogens also were addressed regardless of
the level detected at any sampling location. Similar criteria
were used for the inclusion of target organic compounds in the
selection of groundwater COCs. All organic compounds detected
that exceeded an applicable MCL or MCLG' (maximum contaminant
level goal) standard were included. All organic target compounds
detected that are carcinogens were addressed, regardless of the
level detected. ' ' - -

Additional evaluation criteria for inorganic and organic
compounds included frequency of detection, physical properties of
the chemicals, potential carcinogenicity, and qualitative
assessment of relative chemical concentration and toxicity.

This evaluation produced groups of chemicals which are known or
suspect carcinogens and/or known or suspect causative agents of
chronic human health hazards. These groups of chemicals were
evaluated quantitatively to estimate potential risks to human
health associated with current and possible future use of the
KSCI study area.

o sure Assessment

An important step in determining potential risks to human healyh_
and the environment is the identification of actual and potential
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exposure pathways. Only complete exposure pathways are
considered for the purpose of determining risks and for
developing target concentrations. To be complete, an exposure
pathway must have four components:

® A source of chemical release;

° An environmental transport medium;

° An exposure point for human or non-human receptors;
and,

L A likely exposure route.

If any one of these components is not present, the exposure
pathway is incomplete and would not contribute to the total
exposure from the Site.

Because complete exposure pathways are present at the KSCI study
area, an exposure assessment was conducted. Exposure pathways
are shown in Table 6-2. The objectives of the exposure

assessment included: .-
L Identify actual or potential routes of exposures to
contaninants; »
o Characterize exposed hugpan and environmental
populations; and, ‘
° Determine the extent of actual or potential exposure.

}.
6.4 Toxicity Assessment of Contaminants

In Section 4 of the BRA, the toxic effects of contaminants were
investigated and evaluated. The critical variables needed to
calculate estimates of risk were obtained from the EPA
toxicological database (IRIS and HEAST). Critical toxicity
values for the Kalama Site contaminants are presented in Tables
4-2, 4-3, 4-4, and 4-5 within the BRA. - -
Cancer potency factors (CPFs) have been developed by EPA’s
Carcinogenic Assessment Group for estimating excess lifetime
cancer risks associated with exposure to potentially carcinogenic
chemicals. CPFs, which are expressed in units of (mg/kg-day)~’,
are multiplied by the estimated intake of a potential carcinogen,
in mg/kg-day, to provide an upper-bound estimate of the excess
lifetime cancer risk associated with exposure at that intake
level. The term "upper bound* reflects the conservative estimate
of the risks calculated from the CPF. Use of this approach makes
underestimation of the actual cancer risk highly unlikely.
Cancer potency factors are derived from the results of human
epidemiological studies or chronic animal bioassays to which
animal-to-human extrapolation and uncertainty factors have been
applied. RfDs and slope values are listed in Table 7-4.

The reference dose (RfD) used in estimating non-carcinogenic risk
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Table 6-2

. EXPOSURE PATHWAYS
BASELINE RISK ASSESSMENT
KSCI STUDY AREA

EXPOSURE MEDIUM/ RESIDENTIAL INDUSTRIAL RECREATIONAL
EXPOSURE ROUTE POPULATION POPULATION POPULATION

CURRENT USE

ONSITE SURFACE WATER/
INCIDENTAL INGESTION - -
DERMAL CONTACT -- -

00

OFFSITE SURFACE WATER/
INCIDENTAL INGESTION -- -
DERMAL CONTACT -- -

00

ONSITE SEDIMENT/
INCIDENTAL INGESTION - --
DERMAL CONTACT - -

o

OFFSITE SEDIMENT/ .
INCIDENTAL INGESTION -- . -
DERMAL CONTACT - . -

no

SURFICIAL SOIL/ P
INCIDENTAL INGESTION - -
DERMAL CONTACT - .-

SUBSURFACE SOIL/ .
INCIDENTAL INGESTION - A c
PARTICULATE INHALATION - .5 A -
DERMAL CONTACT . -- - c

o0

FUTURE USE

ONSITE SURFACE WATER/ H
INCIDENTAL INGESTION c
DERMAL CONTACT C -- -

OFFSITE SURFACE WATER/ -
INCIDENTAL INGESTION c - - - -
DERMAL CONTACT c -— -—

ONSITE SEDIMENT/
INCIDENTAL INGESTION
DERMAL CONTACT

OFFSITE SEDIMENT/
INCIDENTAL INGESTION
DERMAL CONTACT

SURFICIAL SOIL/

INCIDENTAL INGESTION AC -- -
DERMAL CONTACT AC - -
PARTICULATE INHALATION AC -- --

a0

o0
[}
]
]
]

SUBSURFACE SO[L/
DERMAL CONTACT - AC - -
INCIDENTAL INGESTION c -- -

GROUNDWATER/

INCIDENTAL INGESTION AC - ==

DERMAL CONTACT AL - -
VAPOR INHALATION AC = —

Ca EXPOSURE IN CHILDREN MAY BE SIGNIFICANTLY GREATER THAN ADULTS
Aw EXPOSURE IN ADULTS
-=e EXPOSURE OF THIS POPULATION VIA THIS ROUTE IS NOTLIKELY TO OCCUR
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is an estimate of the daily dose of a substance to which
individuals 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 maximum 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.

" . Carcinogenic contaminants are classified according to EPA’s

weight-of-evidence system. - This classification scheme is
summarized below: '

Group A: Known human cag@inogen.

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 cafbinogen, 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.

-

6.5 Risk Characterization

The final step of the generatioh of numerical estimates of risk,
was accomplished by integrating the exposure and toxicity
information. Tables 5-1, 5-2, 5-3, and 5-4 of the Baseline Risk
Assessment present the total hazard quotient (non-carcinogenic
risk) and total cancer risk associated with the Site.

To estimate non-carcinogenic risk, hazard guotients (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 (HI). Under a
reasonable worst-case scenario, a person could be exposed to more
than one pathway (for example, while gardening, dermal and
incidental ingestion of shallow soil). Therefore, the total HI
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for each population is a summation of all the exposure pathways
for each constituent. The HI provides a useful reference point
for gauging the ‘potential significance of multiple contaminant

exposures within a single medium or across media.

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 10"° as acceptable and sufficiently
protective of human health and the environment. An excess
lifetime cancer risk of 1 x 10° indicates that, as a plausible
upperbound, an individual has a one in one million chance of
developing cancer as a result of site-related exposure to a
carcinogen over a 70-year lifetime under the specific exposure
conditions at a site.

To characterize potential risks to human health associated with
the KSCI study area, results of the toxicity and exposure
assessments have been integrated. Possible human intake, by
substance and pathway, is estimated in order to predict the
potential human health hazards posed by existing and potential
levels of chemicals of concern. The resultant guantitative
information, qualified with assumptions and uncertainties, is
intended to assist in the development of remedial alternatives
for the KSCI study area.

6.5.1 Cancer Risk Estimates -
R

EKnown or suspect carcinogens identified at the KSCI study area

ares :

Arsenic 1,2-Dichloroethane
Benzene . . : 1,1-Dichloroethene
Beryllium Lead

‘Bis (2-Ethylhexyl) phthalate Nickel

Cadmium . Methylene Chloride
Carbon Tetrachloride . Trichloroethene
Tetrachloroethene Vinyl Chloride
Chloroform -

Chloromethane

Chromium VI

Cancer risk estimates were developed using the exposure pathways,
estimated CDI (chronic daily intake), and the toxicity values.
The cancer risk estimate for current land use is presented in
Table 5-1 of the BRA, and that for future land use is presented
in Table 5-2. Adult and child exposure pathways were summed to
obtain total cancer risks. All raw calculations of risk were
carried out to two or more decimal places. However, in
accordance with the Risk Assessment Guidance, all estimates of
rigsk are expressed as one significant figure only. Values were
rounded as follows: decimal values equal to or greater than .5
were rounded up to the next higher whole number, and decimal
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values less than .5 were rounded down to the next lowest whole
number. .

Por the current land use scenarios, the total exposure risk is

7 x 10" of which 6 x 10° represents the pathway risks for dermal

.contact with and ingestion of sediment. This total exposure risk

is within the Superfund remediation goal range of 10~ to 10 set
forth in the National Contingency Plan (NCP). In the future risk
scenarios, the total exposure risk is 6 x 102. That also is the
total pathway risk for ingestion of groundwater; excluding that
route, the sum of other future pathway risks is 9 x 10-5. The
potential cancer risk of 6 x 10~ for future use is elevated in
comparison to NCP goals, resulting in a total exposure risk which
is out of the NCP range, unacceptable without remediation.

In addition to on-Site current and future land use scenarios,
cancer risk estimates were developed for off-Site surface water
and sediment in the "L-shaped" ditch. For the current use
off-Site scenarios, the total exposure risk is 3 x 1077. Dermal
contact with off-Site sediments (2 x 10°7) represents the primary
pathway risk. In the future risk off-Site scenarios, the total
exposure risk is 1 x 10”7. Dermal contact with off-Site
sediments (1 x 10°7) represents tQp primary pathway risk. Both
of these total exposure risks are less than the Superfund

-remediation goal range of 10~ to 10-°.

The cancer risk associated with'ﬁhe KSCI study area is strongly
driven by the route of exposure, with its attendant assumptions
and uncertainties. In either current or future use evaluation,
the total exposure risk is representative of one or two pathways,
not the additive total of all pathways. In other words, one or
two pathways (dermal contact and ingestion of sediment for
present use; groundwater consumption for future use) constitute a
larger potential risk than the sum of other possible pathways.

5.2 c Hazard Index Estimates

In addition to known and suspect carcinogens, additional
contaminants of concern were identified based upon possible
non-carcinogenic health effects. Using the exposure pathways and
estimated CDI discussed in Section 3.4.2 of this ROD and the
toxicity values presented in Tables 4-2 and 4-3 of the BRA,
chronic hazard index estimates were developed. The estimated
chronic hazard index for current land use is presented in Table
5-3 of the BRA, that for future land use is presented in Table
5-4 of the BRA. Adult and child exposure pathways were summed to
obtain the total HI. All raw calculations of risk were carried
out to two or more decimal places. However, in accordance with
the Risk Assessment Guidance, all estimates of risk are expressed
as one significant figure only. Values were rounded as follows:
decimal values equal to or greater than 0.5 were rounded up to
the next higher whole number, and decimal values less than 0.5
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were rounded down to the next lowest whole number.

For current land use scenarios, the estimated total non-cancer
hazard index is 2 x 10° which exceeds the NCP goal of 1. The
major contributing pathway is ingestion of on-Site sediments
(hazard index = 0.7); secondary pathways include ingestion of
surficial soil (hazard index = 0.2) and ingestion of on-Site
surface water (hazard index = 0.2). The influence of two primary
compounds, arsenic (hazard index = 0.4) and antimony (hazard
index = 0.5) was greatest. In the future use scenarios, the
estimated total non-cancer hazard index is 7 x 10!. This total
risk is representative of a single exposure pathway, ingestion of
groundwater (hazard index = 7 x 10'). For current and future use
chronic health hazards, risk appears to be directly related to
the route of exposure.

As with cancer risk estimates, chronic hazard index estimates
were developed for surface water and sediment in the "L-shaped”
ditch. PFor the current use off-Site scenarios, the total
exposure risk is 5 x 1072, which primarily is representative of a
single exposure pathway, ingestion of .off-Site sediment (hazard
index 3 x 10?). In the future risk off-Site scenarios, the
total exposure risk is 1 x 102, Both the off-Site current and

future use total exposure risks are less than the NCP goal of 1.

6.6 Environmental (Ecological) Risks
3

This section provides a qualitative appraisal of the actual or
potential effects of chemicals present at the KSCI study area on
the environment. The purpose of this. section is to provide
information on threats to the natural environment associated with
the chemicals of concern under baseline ‘conditions (no-action).
The objectives of the environmental assessment were to:

. Conduct an environmental exposure analysis; -
L Review ecotoxicity data; and -
o Qualitatively characterize risk.

This exposure analysis focusesvén three ecosystems identified for
the KSCI study, which are:

. The KSCI operations area, including the abandoned
lagoon system and tile field;

o The aquatic environment, comprising the abandoned
sanitary oxidation pond, Benton'’s smaller pond, and
ephemeral waters of the ditch and low areas of the
Site; and,

L The forested area, including all terrestrial/wetland
habitats in the study area other than the KSCI
operations area.
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There are no listed endangered species in the study area, and
there is no designated critical habitat for endangered species
near the Beaufort area.

6.6.1 Summary of Potential Environmental Exposures

Based on evaluation of the environments.on the KSCI study area,
the most important exposure routes affecting flora and fauna are:

] Dermal contact with or ingestion of soil and organic
matter at the operations area; and

® Dermal contact with or ingestion of surface waters,
sediments, and organic matter in the ditch.

Secondary exposures which will primarily affect predators from
all enviromments include:

° Consumption of prey that has had extended contact with
or ingested chemical-containing soil and organic
matter; and .

®  Consumption of aquatic prganisms.
--Low=-level or low-probability exposure includes:

° - Predation of contaminaﬁéd organisms by migrating
animals, or animals with extended range.

Also of concern hay be the chronic effects to the flora and fauna
of the KSCI study area as a result of bioaccumulation and
biomagnification of organic and inorganic compounds.

Comparison of these values with the calculated exposure point
concentrations used during the human health evaluation indicates
that - at least for these chemicals of concern - it is not likely
that exposure to concentrations found at the KSCI study area will
produce a significant adverse effect. In reviewing toxicity and
monitoring data for human health effects, risk estimates were
made for potential mammalian and/or human health effects due to
soil (Section 6.2.1), sediment (Section 6.2.2) and groundwater
(Section 6.2.3). These risk estimates, while primarily focused
on human health, provide a qualitative risk estimate for most
wildlife species found at or near the KSCI study area. It can be
concluded that aquatic organisms in surface water are not at risk
from exposure to these compounds.

6.7 KSCI Baseline Risk Assessment Results Summary

For the current land use of the study area, the total
carcinogenic exposure risk is 7 x 10 of which 6 x 10°° .
represents the pathway risk for dermal contact and ingestion of
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sediment. Because there is no current groundwater use, there is
no current pathway risk for ingestion of groundwater. 1In the
future risk scenarios (assuming a future residential use), the
total carcinogenic exposure risk is 6 x 10~?, which also is the
total pathway risk for ingestion of groundwater (assuming
residents drinking groundwater from the water table aquifer);
excluding that route, the sum of other future pathway risks is

9 x 10°. The greatest contributor to the carcinogenic risk is
1,2-DCA with a value of 5 x 103, The potential cancer risk of
6 x 10-3 for future use is above the goals of EPA’s National
Contingency Plan (NCP), Federal Regulations which guide cleanups
at Superfund Sites.

In addition to on-Site current and future land use scenarios, the
Baseline Risk Assessment develops cancer risk estimates for
off~-Site surface water and sediment in the *"L-shaped" ditch. For
the current use off-Site scenarios, the total exposure risk is
3.x 10°7. Dermal contact with off-Site sediment represents the
primary pathway risk (2 x 1077)... In the future risk off-Site
scenarios, the total exposure risk is 1 x 10”7, which also is the
pathway risk for dermal contact with off-Site sediments.

The cancer risk associated with the KSCI Site is predicted based
on the route of exposure, with several assumptions and

ancertainties. In both the current or future use evaluations,

the total exposure risk is representative of a single pathway,
not the additive total of all pathways. In other words, one
pathway (dermal contact for presént use; groundwater consumption
for future use) constitutes a larger potential risk than the sum
of other possible pathways.

For current land use scenarios, the estimated total non-cancer
hazard index is 2, which exceeds the NCP goal of 1. This total
represents the additive sum of three primary exposure pathways:
ingestion of surficial soil (hazZard index = 0.2); ingestion_of
on-Site sediments (hazard index = 0.7); ingestion of on-Site
surface water (hazard index = 0.2); and the influence of two
primary compounds: arsenic (hazard index = 0.4) and antimony
(hazard index = 0.5). In the future use scenarios, the estimated
total non-cancer hazard index is 70. This total risk is
representative of a single exposure pathway, ingestion of
groundwater (hazard = 70). Thus current and future use chronic
health hagzards are directly related to route of exposure.
Chemicals of concern that produced the greatest non-cancer risks
include ethylbenzene, mercury, antimony, 1,1-DCE, cadmium,
arsenic, and nickel.

Similarly to the calculation of cancer risk estimates, the BRA
also develops chronic hazard index estimates for surface water
and sediment in the "L-shaped"” ditch. For the current use
off-Site scenarios, the total exposure risk is 5 x 1072, which is
representative of the pathway risk for ingestion of off-Site i
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sediment (HI = 3 x 107%). In the future risk off-Site scenarios,
the total exposure risk is 1 x 102. 1In the current and future
use off-Site scénarios, the non-cancer risks associated with
these media fall within the NCP Superfund goal range of less than
1. Comparison of textbook values with predicted concentrations
indicates that it is unlikely that either plant or wildlife at
the Site will be negatively affected.

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

7.0 REMEDIAL ALTERNATIVES

7.1 Remedial Objectives and Goals

Based on the RI and the Risk Assessment, the following two sets
of remedial action objectives for the Kalama Site were developed:

For Source Control

* Prevent or mitigate thefrelease of contaminants that
would result in groundwater concentrations at levels
above the Maximum Contaminant Levels (MCLs).

. "

* Reduce risks to human health associated with dermal
contact or ingestion of the contaminated soils and
inhalation of soil particulates to less than one for
chronic hazard (HI) and to between 107 and 10~ for
carcinogens. . :

* Reduce contaminant concentration in the soil to levels
that are safe for environmental receptors that may come
in contact with soil contaminants.

14

For ' ter Control ’

* Prevent off-Site migrafion of groundwater containing
contaminants above MCLs.

* Prevent ingestion of groundwater from the water table
aquifer containing chemicals of concern where the
chronic hazard risk is more than one and the MCL is
exceeded.

EPA has established specific remediation goals (RGs, Oor cleanup
standards) for certain soil, groundwater, and surface water
contaminants. Such standards are established under several
federal environmental laws, including the Safe Drinking Water Act
(for water systems and potable water sources such as groundwater)



)

Record of Decision
Kalama NPL Site
Page 34

and the Clean Water Act (surface waters). South Carolina has
similar statutes. Some of the contaminants regulated under these
standards are present at this Site. In cases where there is no
state or federal standard, such as soil and sediments,
remediation goals were developed in the FS based on human health
risks (risk assessment calculations) for direct contact with the
contaminant or the contaminants’ leachability potential. This
second method produces a cleanup goal for the level of the
chemical in the soil based on acceptable concentration of the
chemical in the groundwater due to leaching. -

Cleanup goals were calculated under both methods at the Kalama
Site with the more conservative cleanup goal retained. The
remedial goals and quantitative cleanup standards for the Kalama
Site are attached to this Record of Decision as Tables 7-1 and
7-2. Purther discussion of how the standards were derived is
contained in Chapters 8 and 9 of this Record of Decision. Health
based target levels for soil clean-up (Table 7-3) and soil
cleanup goals based on leaching’(Table 7-4) were the basis for
the final soil cleanup levels. )

7.2 Development of Remedial Altermatives

-In the ?easibility Study, separate remedial alternatives were

developed and evaluated for control of soil/sediment
contamination and groundwater contamination. To formulate the
cleanup alternatives, all of the possible technologies, processes
and methods which could be utilized in a cleanup effort were
evaluated, and those which could not be used at the Kalama Site
were screened out. The screening criteria employed are primarily
Site-specific factors that make some technologies or processes
ineffective, difficult to implement, or infeasible. Such factors
include soil type, geology/hydrogeoclogy, Site location, and the
area or volume of contaminated media. Technologies and processes
considered to be potentially useful were then grouped together
into various combinations of soil/sediment contamination remedial
alternatives (also identified as- source controls) and groundwater
remedial alternatives (migration controls). Then, the viable
combinations of alternatives were evaluated and compared against
one another in detail.

- 7.3 Source Control Alternatives

This section provides a description of the seven alternatives
(SC-1 & SC-1A through SC-6) for source control (contaminated
soils and sediments). Table 7-5 summarizes the Source Control
Alternatives.

The no-action source control alternative provides a baseline by
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Tables 7-1 and 7-2

Table 7-1 .,
' REMEDIAL GOALS FOR

KSCI STUDY AREA

GROUNDWATER ' . |

¢  QOn site contaminants reduced to MCLs and s chronic hazard index of less than . .

*  Exposure 1o copuminated groundwater which preseats an uascceptable risk is preveated.
SOILS/SEDIMENTS

e  Migration will be prevented by removal, treatmest or 'm-plat:; capping of ideatified source areas.

®  Contact with or ingestion of the remaining contaminated soils that present an unacceptable risk is

prevented. iv.
W
Table 7-2 X ”' .

REMEDIAL GOALS FOR PRINCIPAL CONTAMINANTS OF CONCERN
¥ |
Chemical _ Groundwater (ugil) ‘ Soil/Sediment (mp/kg)
VOCs R
Beazeae o .5 ND
Tolueae - 4
Ethylbenzepe : 700 7
Xylenes ) 10.000 60
1.2-Dichloroethane 5 ND
Metbylene Chlonde . 5 ND
Vinyl Chloride : - - - ND
1,1-Dichloroethene 7 - 0.023
SEMI-VOCs .
Benzoic Acid : - 25,000
METALS
MMy - 3
Chromium - 40
Lead - 500
Nickel P . - 140
Mercury - 2

R emedal goils thows 1o o¢ Sipailican higure. reler 1o Whles 212 54 2.1 for caleulaiad valoes.
"~ NOTE:
ND:  Calculated value below respective method detection limit and/or MCL. Non-detect results obtained
ftom. validated CLP protocol will serve as cleasup goal.
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Table 7-3
) Cleanup Goals for Organic Compounds in Soil
Based on Leaching of C sntaminants trom Soil into Groundwater
At the KSCI Study Area
, Drinking Soil-Water Potential
Chemical Water Equil. Coet. Target Soil
MCL Kd Concentration
(mg/) (kg) (mg/kg)

'Acetone N/A 0.0023 N/A
iBenzene 0.005 0.24 0.0073
iBenzoic Acid N/A 0.16 N/A
[Bis(2-Ethylhexyl)Phthalate 0.004 * 30 0.73
|Butanone,2- : N/A 0.59 N/A
iCarbon Disulfide N/A - —— N/A
1Carbon Tetrachioride ©0.005¢ - 0.58 0.018
iChlorobenzene 0.1 --- N/A
iChloroethane N/A B 0.11 N/A
Chioroform 0.1 0.083 0.050
Chloromethane NA # 0.11 N/A
iDichloroethane.1,2- 0.005 0.091 0.0027
IDichloroethene, 1,1~ 0.007 - 0.55 0.023
Dichloroethene,1.2- 007 & 0.098 0.042
Di-N-Butylphthalate NA T -—- NA
Dinitrophenol N/A ’ —— N/A i
'Ethylbenzene 7 0.7 1.59 67
{Fluoranthene N/A . 49 NA
iMethylene Chioride - 0.005 ° 0.061 0.0018 .
:Phenanthrene N/A -—- NA
iPyrene N/A -— NA
Tetrachloroethene 0.005 . 0.76 0.023
Toluene 1 0.61 -3.7
Trichloroethane,1,1,1~ 02 - 0.39 ] 0.47
Trichloroethene 0.005 0.38 0.011
Vinyl Chioride 0.002 ~ 1.74 0.021
Xylene-m ‘ 10 °° 1.44 87
Xylene-0 10 °** 0.91 85
Xylene-p 10 *° 1.36 82
Target soil concentrations based on attainment of ARARs in groundwater.

Assumptions: 2

Qp = volumetric fiowrate of infiltration (ft3/day) = 28.6

Qgw = volumetric flow rate of groundwater (ft3/day) = 144

Soil MCL -'MCng * Ka*(Qp + Qgw)Qp

Notes: * = Proposed MCL

** = MCL for total xylenes
N/A denotes chemical which does not have an established MCL or PMCL:
therefore, the compound was not carried through this evaiuation.
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Table 7-4
" POTENTIAL HEALTH BASED TARGET LEVELS FOR SOIL
RESIDENTIAL FUTURE USE CONDITIONS FOR DIRECT CONTACT
KSCI STUDY AREA
A. POTENTIAL CARCINOGENS
, ] SLOPE FACTOR L_TARGET SOIL CONCENTRATION (mg/kg)
| COMPOUND ‘ MG/KG/DAY)1 ; TARGET RISK LEVEL
L ! (10-6)
!Beuene 1.902 0.858
| Bis(2-Ethylhexy))Phthalate 1.4E02 1.188
{ Chloroform . 6.1E-03 26.529
; Dichloroethane-1,2 9.1E-02 0.178
‘Dichloroethene-1,1 6.0E-01 0.027
‘Methylene chioride 7.SE-03 2.187
' Viayl Chloride A9E+00 . 0.008
B. NONEARCINOGENS
; REFERENCE : TARGET SOIL
: COMPOUND SE : CONCENTRATION
' (MG/KG/DAY) (mp/kg)
1
| Acetone 1.0E01 692.191
: Antimony - 4.0E-04 2.768
: Arsesic 3.0E-04 2.076
*Barium , 5.0E-02 ‘ 346.095 :
‘Beazoic Acid 4.0E+00 27687.646 :
: Bis(2-Ethylhexy)Phthalate 2.0E-02 ‘ 138.438 :
: Butapope-2 §.0E-02 - 346.095 :
:Cadmium $.0E-04 36 i
{ Chlorobenzene 2.0E-02 - 138.438 ?
Chloroform 1.0E-02 69.219
Chloromethane 10E-03 6.921 :
Chromium  S.O0E-03 34.609
Dichloroethene-1,1 9.0E-03 62297 i
Di-N-Butylphthalate ' 1.0E01 692.191
Dinitrophenol : 2.0E-03 1330
Ethyl benzese 1.0E-01 692.191
Fluoraathene 4.0E-02 276.876
Manganese 1.0E-01 692.191
Mercury 3.0E-04 2.07%
Methylene chioride . 6.0E-02 415315
Nickel . 2.0E-02 138.438
Pheaaatbrese 6.8E-02 470.690
Pyreoe 3.0E-02 : 207.657
Tolueae 2.0E-01 1384382
Trichloroetbane-1,1,1 9.0E-02 622.912
Venadium 7.0E-03 48.45
Xyleoes 2.0E+00 13340.823
Lead . 500.00

Leacd value from EPA guidance,



SUMMARY OF ALTERNATIVE COMPONENTS SCREENING
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

SOURCE CONTROL
. Cost
N
Aliernative Description Effectiveness Implementability
Component Capital Total O&M
e ——
| SC-1 No Action Not effective for protection of human | Can be implemented -0- -0-
health and the environment
SC-1A Limited Action May be effective for protection of Can be implemented $15,000 0-
human health on site but not the . .
environment 'w
5C-2 Construct RCRA cap on Effective and reliable with certain "\J‘ ‘Can be implemented $195,000 $5,000 $200,000
source soils, fill ditch land restrictions .
SC-3 Construct RCRA cap and Effective and reliable with certain Sturry walt may not be $605,000 $5,000 $610,000
slurry wall land restrictions, slurry wall effective becavse of
effectiveness questionable due to depth to confining
depth required layer
SC4 Soil and sediment excavation, | Effective and reliable. Certain land Can be implemented $189,000 $45,000 $234,000
: enhanced volatilization and restrictions may apply to solidified
solidification soils
C{oX.} Soil and sediment excavation; | Effective and reliable for study area. { Can be implemented $495,000 $5,000 $500,000
off-site disposal in RCRA No effective reduction of but costly
landfill contaminant volume or concentration
SC-6 In situ soil treatmen for Effective in removing volatile Can be implemented $141,000 $100,000 $241,000""
: volstile organic compounds orgenics; not cffective in removing ]
non-volatile fraction
B Edddihdstimidlyniuiite S I (S ——— —

M Does not include cost for MM-3 which must be used in combination with this component.

S-L 3Tqel

8¢ abeg

93T7S 7IdN TweTed
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which other source control components can be compared and is a
requirement of the National Contingency Plan (NCP). Under this
technology, no femoval or treatment of the contaminated soil will
occur. No additional management controls, such as building
permit restrictions, will be implemented beyond the existing
chain link fence around the former operations area. No-action
would not be effective in reducing the toxicity, mobility, and
volume of the contaminants within the soil. The source areas
could continue to release contaminants into the surrounding
groundwater. The no-action alternative would not attain
remediation goals for soils. The risk of current and future
exposures to contaminated soil due to direct contact would
continue. 1In the long term, no-action would not be effective in
protecting on-Site workers and the public from future direct
contact with the affected media.

7.3.2 SC-1A - Limited Action, Rezoning to Prohibit Residential
Development h
.

The limited action source control alternative would not involve
any removal or treatment of contaminated soil. Additional
management controls, such as rezoning from the current
residential zoning and building permit restrictions, would be
implemented to reduce the potential future exposure of on-Site

‘workers. The source areas could continue to release contaminants

into the surrounding groundwater.. .Limited action would not
attain remediation goals for soile. The management controls
would reduce but not eliminate risk of current and future
exposures of individuals to contaminated soil. Rezoning, deed
restrictions, and building restrictions would have to be
implemented at the local govermment level, with a present worth
cost (PW) of $15,000. ,

7.3. -2 = RCRA on Source Soils/Fill In Ditch

A

Alternative SC-2 would use containment technologies to control
exposure to the soils in the former operations area and the

. sediments in the "L-shaped" ditch. The cap over the soils that

are contaminated with VOCs and metals would be designed to meet
the requirements of the Resource Conservation and Recovery Act
(RCRA). The sediments are not considered a source; therefore,
the clay cap would fulfill the intended function, wh;ch is to
prevent contact with the sediments. SC-2 would be effective for
reducing risks in the study area by elxmlnatlng or greatly
limiting exposure to the chemicals of concern in the soil.
Contaminated soils would be covered, eliminating the risk of
dermal contact, ingestion, or inhalation of wind blown dust.
This alternative protects human health and the environment.

The clay cap over the soils in the former operations area would
help limit mobility of the contaminants by eliminating ,
infiltration of rainfall through the area of soil contamination.
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Leaching of the chemicals would be greatly reduced or eliminated
except where the water table is in contact with the contaminated
soils. Some continued leaching could be expected, hindering
groundwater remediation if such groundwater remediation is used
in combination with this alternative. The volume and toxicity of
the chemicals of concern would not, however, be reduced by this
alternative. This alternative would be effective in both the
short and long term so long as the clay cap is maintained.

This alternative is readily implementable with currently
available technology. Clay caps covered with soil have been
installed in many places, especially at landfills. However, to
minimize wetlands effects, capping and filling of the ditch would
rgquire careful study. The PW cost of this alternative is
$200,000.

7.3.4 SC-3 - Clay Cap and Slurry Wall/Fill In Ditch

-SC-3 adds additional source comntrol for -leaching to the controls
proposed in SC~-2 by adding a soil bentonite slurry wall. The
components of this alternative, except for the slurry wall, were
described under SC~2. A circumferential vertical barrier or
cut-off wall would be constructedyto surround the area of soil
contamination west of the former reactor pad. The wall would
‘—-extend vertically from land surface to an approximate depth of
75-85 feet. The clay cap would extend over the edge of the
slurry wall, thus preventing infittration of rainwater. Vertical
barriers can be constructed from various low-permeability
materials. For the depth needed at the Site, a soil-bentonite
slurry wall is deemed to be the best option. This option would
be effective in providing protection for human health and the
environment by preventing or greatly reducing exposure to the
chemicals of concern. Soils would be covered, preventing dermal
contact, ingestion or inhalation of dust. It also would be more
effective in reducing the mobility of the contaminants than. SC-2
because the chemicals in the soil would be prevented from
directly contacting the uncontaminated groundwater in the water
table aquifer. Mobility of the contaminated groundwater beneath
the soil would be greatly reduced in the horizontal plane due to
the low permeability of the material in the slurry wall. Because
the contaminated groundwater beneath the cap accounts for only
one percent of the total plume volume these flows would not be
significant. Like SC-2, this alternative would not reduce the
toxicity or volume of the chemicals of concern. The total
initial project cost for Alternative 3 is estimated to be
$610,000. o

7.3.5 SC-4 -~ Soil/Sediment Excavation and Treatment
This alternative would remove and treat the source soils and

sediments, preventing contact with the chemicals of concern and
eliminating further leaching into the groundwater. Soils in the
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study area are contaminated with volatile organic chemicals of
concern (VOCs) and metals of concern (lead, mercury, and nickel).
SC-4 would excavate these sources and the VOCs would be treated
to reduce the contaminant levels to safe levels or non-detection.
An estimated 604 cubic yards of soil would be excavated and

.treated along with the 80 cubic yards of sediments in the L-

shaped ditch requiring excavation. Because the organic chemicals
of concern are volatile, on-Site treatment methods that bring air
in contact with the so0il piles could be employed to treat them.
The treated soils would be replaced into the excavations. About
50 cubic yards of new fill also would be required. Any soils
contaminated with excessive levels of the metals of concern would
be solidified (chemically fixed) aboveground and replaced into
the excavation. This source control alternative would be
effective in protecting human health and the environment because
it would eliminate dermal contact with chemicals of concern in
the soils/sediments and prevent further introduction of
contaminants into the groundwater system through leachzng.

The mobility, toxicity, and volume of the vocC contamlnants in the
soils would be eliminated by this remedial action alternative.
Solidification of the soils would fix the metals, eliminating
their mobility but not their volugpe or toxicity. Dermal contact,
ingestion or inhalation of dust would be very unlikely with the

-solidified mass. Sediments in the ditch could become

recontaminated if this alternative is not used in combination
with a component that controls gqundwater contamination. High
groundwater levels are thought to be the source of sediment
contamination in the ditch. Excavation as a means of source
remediation is a technology that has been widely used at
contaminated Sites and can be accomplished with ordinary
earthmoving construction equipment such’as a backhoe or trackhoe
in combination with dump trucks. Treating the soils by enhanced
volatilization transfers contaminants to the air. Treatment
units for the air emissions, such as scrubbers,-can be added, if
necessary, to meet ambient air quality standards. It is not
currently anticipated that such treatment will be necessary.
Above ground solidification for -fixing metals contamination is a
proven technology that is readily implementable. Long-term
reliability of this method is not well known. Leaching tests
intended to simulate long-term conditions have indicated
acceptable results. Total capital costs for SC-4 are estimated
to be $234,000. This alternative was retained for the detailed
analysis.

Because of comments received during the public comment period, a
contingency soil remedy has been retained (SC-5). SC-4 has been
modified to: excavation of the wastes and then a determination

if the waste should be treated on-Site with replacement into the
excavation, or disposed of in a RCRA landfill pursuant to soil

alternative SC-5 below. This alternative was retained for the
detailed analysis. There is concern that while alternative SC-4
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appears to be less costly than SC-5 and offers on-Site treatment
to the wastes, that the relatively low estimated volume of
contaminated s0ils (770 cubic yards), may not attract competitive
bidders for the remediation. Therefore, a contingency soil
treatment alternative (SC-5) has been retained by modifying SC-4
to allow for the disposition of the contaminated soil to be
determined after excavation and field testing.

7.3.6 SC-5 -~ Soil/Sediment Excavation and Disposal in RCRA
Landfill ‘ {

This alternative for source control would excavate the soils in
the former operations area that are contaminated with VOCs and
metals, and sediments in the "L-shaped" ditch that are
contaminated with VOCs. These materials would be transported to
a RCRA landfill such as Pinewood, South Carolina, for disposal.
Like SC-4, this alternative would provide human health and
environmental protection for the Site by eliminating exposure to
the chemicals of concern in the soils. It also would prohibit
further leaching into the groundwater. SC-5 is readily
implementable both technically and administratively.

A RCRA landfill, such as the one;gt'Pinewood, South Carolina, is
permitted to accept soils that are contaminated with VOC’s and

-metals. Soils and sediments from the KSCI study area could be

landfilled at Pinewood without pretreatment under the facility’s
present permit conditions. The Pinewood facility, as of August
1993, is closed to Superfund wastes and location of another RCRA
landfill utilized for any disposal of contaminated soils from the
Kalama Site may be necessary if Pinewood remains closed (and the
contingency soil remedy SC-5 is selected). '

Total initial project costs for SC-5 are estimated to be
$500,000. This alternative would be ineffective at meeting the
stated program goal of minimizing untreated waste and is more
costly than $C-4, which does meet the goals. Thus, it was not
initially selected. As indicated above in SC-4, SC-5 is retained
as the contingency soil alternative providing disposal off-Site.
This alternative was retained for the detailed analysis.

7.3.7 -6 - In-gitu il Treatment for

The in-situ vacuum extraction system alternative for the study
area, SC-6, would consist of one vapor extraction well located in
the former operations area near sampling point B-5A. The well
would be connected to-a high vacuum pump discharging directly to
the atmosphere. It is anticipated that air quality could be
maintained at the Site without treatment of emissions. It would
be necessary to conduct air dispersion modeling of the
anticipated emissions prior to construction to ensure compliance
with South Carolina Air Pollution Control standards. -
Institutional controls, such as fencing, would be used to prevent
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access to the area of contaminated soils.

The high groundwater table and the low permeability of the soils
at the KSCI study area would greatly limit the effectiveness of a
conventional vacuum extraction system. Under these Site
conditions, a dual extraction system that produces a drawdown of
the water table with a groundwater extraction well while the
vacuum system is operating in the unsaturated zone, must be used
for effective removal of VOCs. Groundwater pump, treat and
discharge (PTD) option MM-3, described later in this Record of
Decision, must be used in combination with SC-6 in order for SC-6
to be effective.

It is anticipated that the vacuum extraction system would operate
for eight months to -one year to reach the remediation goals for
VOCs in soils. Total initial project costs for SC-6 are
estimated at $241,000. This alternative was retained for the
detailed analysis in combination with MM-3 (PTD at hot spots) and
MM-4 (PTD to MCLs). &2 . :

A summary table of the Source Controls with descriptions,
effectiveness, implementability, and cost is attached as Table
7-5 . 3

7.4 _Groundwater (Migration Hanaggggnt) Alternatives

This section provides a descript;Bn.of the five migration
alternatives, MM-1 & MM-1A through MM-4, and various methods to
control migration of contaminants in the groundwater. Table 7-6
attached, lists all groundwater (migration management)
alternatives.

7.4.1 MM-1 —— No-Action

This no-action alternative would involve no attempt to control
migration of contaminated groundwater. The no-action alternative
would not involve any additional management controls, except
periodic groundwater monitoring.r Under this alternative, a
groundwater monitoring program would be implemented to track
water quality and movement of the plumes. Selected existing
monitor wells and surface waters would be sampled quarterly for
the constituents of concern. The groundwater/surface water
monitoring program would be instituted at the study area for a
maximum of 30 years, which is consistent with the long-term
monitoring requirements for closure at RCRA facilities.

The no-action alternative would not be effective in reducing the
toxicity, mobility, and volume of the contaminants within the
groundwater. Therefore, the contaminants could continue to
migrate into the surrounding aquifer or drainage ditches. This
could result in unacceptable risks to public health. Hence, the
no-action activities would not attain any of the remediation



SUMMARY OF ALTERNATIVE COMPONENT SCREENING
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

9-L 91qeL

~
MANAGEMENT OF MIGRATION
F . Cost
Ahemative Description Effectivencss Implementability
Capitat Total O&M Present Worth
w e e . — ——
MM-1_ | No Action Not effective . Can he implemented ~ v $325,124 $325,124 l
MM-IA | Limited action Somewhat effective in reducing | Can beyjmplementey) $15,000 $325,000 $340,000
risk but dues aot meet goals K
MM-2 Slurry wall; pump, treat Effective in preventing Can be implemented $3,041,640 $1,851,527 $4,893,167
and discharge to MCL migration and reducing overall
(30 years, 20 gpm) groundwater contamination”
MM-] Pump, treat, discharge hut | Partially effective in reducing Can be implemented $542,000 $386,000 $928,000
spots (1 year) concurrent overall groundwater ’
with in situ soil treatment contamination
MM4 Pump, treat, discharge to Effective in neduéing overall Can be implemented $1,417,000 $1,851,500 $3,268,500
MCL (30 years, 20 gpm) | groundwater contamination
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goals for groundwater. As a result, it would not be effective.
The estimated present worth (PW) cost associated with no action
is $§325,124 for monitoring and reporting.

The no-action alternative would not be effective, because it does
not attain remediation goals, protect the environment, or achieve
a reduction in toxicity, mobility, or volume. It ie retained as

a baseline consideration, as required by the NCP.

7.4.2 MM-1A —- Limited Action, Deed Restrictions and Plume
Monitoring

Under this alternative, no removal or treatment of the
contaminated groundwater would occur. The limited action
alternative would include some minimal actions consisting of
management controls, such as deed and well installation
restrictions. 1In addition, the periodic groundwater monitoring
program described in MM-1 would ‘be implemented. The management
controls would decrease the risk of current and future exposures
to contaminated groundwater. This limited action alternative by
itself, however, would not be effective in reducing the toxicity,
mobility, and volume of the contaminants within the groundwater..
Therefore, the contaminants couldcontinue to migrate into the
groundwater and into the "L-shaped®" ditch. This could result in
an unacceptable risk to public health. This limited action would
not attain any of the remediationigoals for groundwater.

Deed and well permit restrictions also would require the
cooperation of the local government. The estimated PW cost
associated with limited action is estimated at $340,000.

This migration management alternative would include installation
of a slurry wall around the plume to retard contaminant migration
and recovery of groundwater via extraction wells. The
groundwater would be treated and’ discharged until the MCL
concentrations for contaminants of concern are reached. A low
permeability soil-bentonite slurry wall, approximately 5,000 feet
long and 80 feet deep, would be installed around the plume. The
slurry wall would reduce the mobility of the plume during the
pump and treat period. It is estimated that one to ten
extraction wells with a total flow of 20 gpm would be installed
within the wall. The extraction well system will be designed to
reverse the downward gradients, especially in the 1,2-
dichloroethane (DCA) plume, and effectively capture the
constituents in the plume. This design will eliminate flow into
the limestone aquifer. Pump tests and additional monitoring
wells during the RD/RA will determine the most effective system.

The water would be treated on-Site by two air stripping towers
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connected in series. The water effluent from the towers would
then be polished by granular activated carbon (GAC). Effluent
from the treatment system would be disposed of in an on-Site
infiltration gallery or spray field, or be discharged to the
*L-shaped” ditch downstream of station SW-5. MM-2 would operate
until the MCLs for the groundwater contaminants of concern are
reached. Based on the calculation of the number of pore volumes
required to achieve a cleanup of the plumes, the remediation time
is estimated to be 30 years. The slurry wall may not increase
the effectiveness of the overall alternative if a properly
designed extraction network is implemented. MM-4 is the same
alternative without a slurry wall.

This alternative would be effective for protecting human health
and the environment because it would virtually eliminate the
mobility, toxicity, and volume of the contaminated groundwater.
By reversing the downward component of flow in the water table
aquifer, the migration or potential migration of contaminants
into the limestone aquifer would be eliminated. It would be a
permanent solution in that it would satisfy the remediation goals
for the study area, including prevention of groundwater
contaminated above MCLs from migrating off-Site. This
alternative can be implemented. pPpirect discharge of the
treatment groundwater to an on-Site sprayfield or the ditch will

-require compliance with South Carolina and federal discharge

standards. Air emissions from the stripping towers must meet
South Carolina‘’s emission standamis for air toxics. Total PW for
MM-2 is estimated at $4,893,167. This alternative is the most
expensive one screened, but was retained for the detailed
analysis.

7.4.4 MM-3 —-~ Short-Term PTD of dwater Concurrent with
VYacuum Extraction of Soils at Hot Spots

In order for vacuum extraction to be effective -as a soil .
treatment technique at the KSCI study area, groundwater would
have to be withdrawn continuously for one year to increase the
depth of the unsaturated zone. :This alternative has the soil
treatment elements of SC-6, and adds groundwater treatment.
Groundwater would be recovered from the former operations area
near sampling point B-5A and from hot spots near monitor wells
MW-46 and MW-49. These areas contain high levels of VOC’'s. The
groundwater would be treated on Site by precipitation/filtration,
air stripping and carbon adsorption, then discharged. The three
new extraction wells would have a total withdrawal rate of 9 gpm.
Effluent from the treatment system would be discharged to either
an on-Site infiltration gallery, an on-Site sprayfield, or to the
*L-shaped"” ditch downstream of station SW-5.

Groundwater extraction wells would be located and designed to
maximize recovery rates for the contaminants. The controlling
contaminant for the design of the treatment system is 1,2-DCA.
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It is not anticipated that treatment of the emissions from the
air stripper would be required to maintain air quality during
remediation, buft provisions would be made to treat off-gases, if
necessary. The groundwater extraction and treatment system would
be operated for the time required to complete the soil cleanup,
.estimated to be one year. This alternative could provide a
long-term permanent solution by removing and treating a high
pexcentage of the contaminants in the groundwater at the Site.
This alternative will provide some protection for the public, but
would not achieve the goals of groundwater quality and management
of migration. Discharge of the treated groundwater would result
in a small increase in the contaminants of concern downstream.
However, this discharge would have been treated sufficiently to
protect human health and the environment and to comply with water
quality requirements.

This alternative would reduce the volume and concentrations of
contaminants of concern in groundwater. The proposed treatment
facilities have no unusual ~¢onstruction or operation
requirements. The estimated PW for this alternative is $928,000.

Although the actions taken under MM-3 would not achieve all the
remediation goals and, therefore, ywould not be totally effective,
this alternative offers increased protection of public health
‘from ingestion of contaminated groundwater. MM-3 also would be
necessary for dual vacuum extractjon and, thus, is retained for
further analysis. 4

7.4.5 MM-4 -— PTD to MCL Concentration

This migration management alternative would be the operation of a
groundwater pump, treat and discharge system until reduction of
the contaminants of concern to MCLs. It is estimated that
groundwater would be withdrawn from extraction wells pumping a
total of 20 gpm. The exact number, locations and design of the
extraction wells will reverse the downward contaminant movement,
especially in the 1,2-Dichloroethane (DCA) plume, and effectively
capture the contaminants in the jplume. This design will
eliminate flow into the limestone aquifer. Pump tests and
additional monitoring wells during the RD/RA will determine the
most effective system.

The water would be treated on-Site by a system like that
previously described in MM-2., Discharge could be to either an
on-Site sprayfield, an infiltration gallery, or the "L-shaped”
ditch downstream of station SW-5. This alternative would operate
until the MCL concentrations are reached for the groundwater
contaminants of concern. Based on an analysis of the recovery
well locations and the number of pore volumes required to achieve
a cleanup of the plumes, the remediation time is estimated at 30
years. The air stripping and activated carbon technology, -
preceded by chemical precipitation/filtration, would be effective
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at protecting human health and the environment because it would
eliminate or greatly reduce the mobility, toxicity, and volume of
the contaminated groundwater. It would provide a permanent
solution by satisfying the remediation goals for the study area,
including prevention of groundwater contaminated above MCLs from
migrating off-Site. This alternative would provide significant
protection over a no-action alternative, at a total present worth
(PW) for MM-4 estimated at $3,268,500. Figure 7-1 shows
potential locations of groundwater extraction wells.

Attached Table 7-6 lists the migration management (groundwater)
alternatives with their descriptions and a discussion of their
effectiveness, implementability, and costs.

7.5 Source and Hig;ation‘uanagemént Control Alternative
Combinations '

Seven combinations of the seven source control alternatives and
‘the five groundwater migrationséontrol alternatives were:
initially retained for thorough analysis in the Feasibility Study
(FS). Of the twenty total combinations of valid source and
groundwater migration control alternatives, thirteen (13) were
dropped from further consideratiom after an initial screening of
their anticipated effectiveness and implementability. A
‘contingency alternative was developed for this ROD after comments
were received during the Public Comment Period. The seven
remedial action alternatives that?were retained for the detailed
analysis and the contingency alternative are described as
follows:

ternative 1 -1/MM-1): No source control action; monitor the
groundwater plumes. Estimated PW cost 6f Alternative 1 is
$325,124.

Alternative 2 (SC-2/MM-1A): Fill the "L-shaped* ditch on the
Benton Property. Construct a RCRA clay cap over the contaminated
soils in the former operations area. Implement deed
restrictions. Rezone the property and monitor the plumes. The:
total PW cost of Alternative 2 is $524,848.

Alternative 3 (SC-4/MM-1A): Excavation and treatment of

goils/sediments for VOCs and metals by enhanced volatilization
and stabilization/solidification. Replace the treated soils into
the excavations. Implement deed restrictions. Rezone the
property and monitor the plumes. Total PW cost of Alternative 3
is §558,653. -

Alternative 4 (SC-4/MM-2): 1Install slurry wall around plume.
Extraction and treatment of groundwater to the MCLs for chemicals

of concern. Excavation and treatment of soils/sediments for VOCs
and metals by enhanced volatilization and . .-
stabilization/solidification. Total PW cost of Alternative 4 is
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Figure 7-1
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$5,127,167.

Alternative § (sé-G[!!#B): Treatment of soils contaminated with
VOCs by in-gitu vacuum extraction. Extraction and treatment of
groundwater in the area of soil contamination (Dual Vacuum

Extraction) and in the “hot-spots" of groundwater contamination.

Rezone the property. Deed restrictions on water wells and
monitor the plumes. Total PW cost for Alternative 5 is
$1,170,000.

Contingency Alternative (SC-5/MM-4): Excavation and off-Site
disposal of soils. Extraction and treatment of groundwater to

the MCLs for chemicals of concern. Estimated PW is $3,768,500..

Alternative 6 (SC—-4/MM-4): Excavation and treatment of
soils/sediments for VOCs and metals by enhanced volatilization
and stabilization/solidification. Extraction and treatment of
groundwater to the MCLs for chemlcals of concern. Total present
worth cost of the Alternative 6’ 18 $3,502,197.

Alternative 7 (SC-6/MM-4): Treatment of soils for VOCs by in

situ vacuum extraction (Dual Vacuum Extraction). Extraction and
treatment of groundwater to the MGLs for chemicals of concern.

Total present worth cost of Alternative 7 is $3,509,217.

The "O&M cost" included for each alternative refers to the costs
of operating and maintaining the.£reatment described in the
alternative, for an assumed period of 30 years. All alternatives
include sampling to ensure that all contaminated groundwater at

" concentrations exceeding the remediation goals will not migrate

beyond Site boundaries. Additionally, all alternatives include
necessary Five Year Reviews to be conducted during the respective
- 30-year O&M period. The costs, including professional reports
and supporting inspections, sampling, and analytical work are
contained in the Operation and Maintenance Costs (O & M) of each
Alternative and were calculated using the  same five percent
discount factor as other O&M costs.

.0 of C ative Analysis of Alternatives

8.1 Evaluation of Remedial Alternatives

EPA uses the following evaluation criteria for Superfund Sites to
select preferred remedial alternatives. The first seven criteria
are used to evaluate all the alternatlves, based on environmental
protection, cost, and engineering feasibility issues. Table

8-1 graphically depicts how well each combination of source and
groundwater controls meets the seven criteria. The preferred
alternative is further evaluated based on the final two criteria,

‘State and Community Acceptance.
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Table 8~1

SUMMARY OF DETAILED ANALYSIS OF ALTERNATIVES

KALAMA svxcxm! CHEXICALS, INC., NPL SITE

ALTERNATIVE NUMBER

b
(I

bl ank)

|
]
! Criteria 1 2 3 4 S 6 7 Contigency
; Alternative
| PROTECTIVENESS: .
| Buman Health xx xx xx XX xx xxx xx XXX
l Environment X XXX | XXX peed XXX X XXX
I ARARS: i
’ soil b ¢ IxX xx - |xx XXX xx XX
Groundwater XXX X XX XX XX
§-T i
EFFECTIVENESS: .
Community XXX XX X ;i‘ 4 xx xx xx
J Workers xx x z XX X xx xx xx
I Time (years) 1 1 1 30 1 30 30 30

L-T )

EFFECTIVENESS:

Residuals Risk XX XXX xx xxx p 24 xxX
Reliablity x xx XXX xX.. XXX xxx | xx

REDUCTION IN: :

Toxicity xx XXX xx I3 112 xx
Mobility x xx P oo XX x xx
Volume XX XXX XX XX IX XX

IMPLEMENTABILITY:

Constructability xxx 1xx | xxx xxx xxx XXX XXX xxx
Availability XXX XX XXX xxx xx XX xx XXX
Monitoring XX XXX XX xxx xx XX xx XXX

COST (thousands) $325 $525 $559 $5.127 | 51,118 | §3,502 's3,509 | $3,768

Completely satisfies criterion
Substantially satisfies criterion
Partially satisfies criterion
Does not+ eaticfv criterion
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8.2 Threshold Criteria

The first two statutory requirements must be met by the
alternative:

l. Overall Protection of Human Health and the Environment
addresses the degree to which an alternative meets the
requirement that it be protective of human health and the
environment. This includes an assessment of how public health and
environmental risks are properly eliminated, reduced or
controlled through treatment, engineering controls, or controls
placed on the property to restrict access and (future)
development.

2. Caompliance with Applicable or Relevant and Appropriate
Requirements (ARARs) addresses whether or not an alternative
complies with all state and federal environmental and public
health laws and requirements that apply or are relevant and
appropriate to the conditions and cleanup options at a specific
Site. If an Applicable or Relevant and Appropriate Requirement
(ARAR) cannot be met, the analysis of the alternative must
provide the grounds for invoking & statutory waiver.

-In evaluating compliance with ARARs, contaminated soil will be
analyzed to determine if it will categorized as a hazardous
waste as defined under RCRA and the. South Carolina Hazardous
Waste Management Regulations (SCHWMR, 61). Should the
contaminated soil fail the Toxicity Characteristic Leaching
Procedure (TCLP), then 40 CFR Parts 261, 262, 263, and the
corresponding parts under the SCHWMR, will apply. Also, if the
contaminated soil fails TCLP and Extraction Procedure (EP)
toxicity limits, 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 sludge“and soils do not
exceed EP toxicity limits, then the land disposal restrictions
cited above will not apply, even though the contaminated soils
fail TCLP.

o Balancin iteria

These five considerations are used to develop the decision as to
which alternative should be selected.

3. Long-Term Effectiveness and Permanence refers to the ability
of an alternative to maintain reliable protection of human health
and the environment over time once the cleanup goals have been
met.

4. Reduction of Toxicity, Mobility, and Volume addresses the -
statutory preference for selecting remedial actions that employ
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treatment technologies that permanently and éignificantly reduce
toxicity, mobility, or volume of the hazardous substance as their
principal element.

5. Short-Term Effectiveness addresses the impacts of the
alternative on human health and the environment during the
construction and implementation phase, until remedial action
objectives have been met.

6. Implementability refers to the technical and administrative
feasibility of implementing an alternative, including the
availability of various services and materials required for its
implementation. ’

7. Cost consists of the capital (up-front) costs of implementing
an alternative, plus the costs to operate and maintain the
alternative over the long term. Under this criterion, the cost-
effectiveness of the alternatiyg can be evaluated.

8.4 Modifying Criteria

These two considerations indicate the acceptability of the
alternative to the public, or local or State officials.

‘8. State Acceptance addresses whether, based on its review of
the RI, FS, and Proposed Plan, the State concurs with, opposes,
or has no comments on the alternative once it is proposed by EPA
as the selected alternative (or "remedy"). The State of South
Carolina concurs with this remedy. South Carolina’s letter of
concurrence is provided in Appendix A to this ROD.

9. Community Acceptance addresses whether the public agrees with
EPA’s selection of the alternative. Community acceptance was
indicated by the verbal comments received at the Kalama Specialty
Chemical, Inc., Site Proposed Plan public meetifg, held on July
1, 1993. The public comment period opened on June 22, 1993, and
was set to close on July 22, 1993. A request for an extension to
the Public Comment Period was received and the comment period was
extended 30 days and concluded on August 23, 1993. Several
written comments were received concerning the Kalama Site. Those
conments and comments expressed at the public meeting are
addressed in the Responsiveness Summary attached as Appendix B to
this ROD.

8.5 Combined Alternatives Evaluation

The seven combined initial alternatives and the contingency
alternative were evaluated based upon the nine criteria set forth
in the NCP, 40 C.F.R. § 300.430(e)(9). 1In the attached

Table 8-2, brief summaries are presented of how the combined
alternatives were judged against these nine criteria.



CRITERIA

SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

LY

ALTERNATIVE 1
No-Action

ALTERNATIVE 2
RCRA Cap On Source Soils/Fill Ditch

°T *d ‘z-8 atqex

ALTERNATIVE 3
Soil and Sediment Excavation/Enhanced
Volatilization and Solidification

1.;OVERALL PROTECTIVENESS OF HUMAN HEALTH AND THE ENVIRONMENT: - 5%

Human Health

- Direct Contact Soil/
Sediment Ingestion

- Leachate Production

- Groundwater
Ingestion/Future Users

Environmental Protection

.y, ‘COMPLIANGE WITH ARARE

migration.

continues to migrate.

Institutional controls redilceé risk of ‘ Csp reduces gisk of exposure to soils; fill . Excavation and treatment of soil reduces risk
exposure. reduces dermal contact ik from sediments. | to within NCP guidelines.
No reduction. Leachate from vertical infiltration is removed, | Source of leachate is eliminated or fixed.
however large natural water table fluctuations
* will continue to mobilize contaminants in the
] lower portion of the source volume,

Institutional controls reduce risk. Institutional controls reduce risk. Institutional controls reduce risk.
Allows continued contamination of soll Cap reduces contact with sofls. Soils are remediated. Contaminated
and groundwater, continued groundwater | Contaminated groundwater remains and groundwater remains and continues to

migrate.

Attains remediation goals for soil, but not

Che‘niml-Speciﬁé Does not comply with ARARs. 30-year ‘No compliance with groundwater ARARS.
groundwater monitoring is planned. 30-year groundwater monitoring is planned. ARARs for groundwater.
]
Action-and-Location-Specific Not retevant. No ARARs for institutional ] Capping in wetlands must comply with Alir quality ARARs will be met possibly

oontrols.

wetland regulations.

through treatment. Wetland regulations must
be complied with for soil excavation.
= —

—
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SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES
KALAMA SPECIALTY CHEMICALS, INC, STUDY AREA

ALTERNATIVE 1

ALTERNATIVE 2

*C *d ‘z-8 °91qel

ALTERNATIVE 3

No-Action RCRA Cap On Source Soils/Fill Ditch Soil and Sediment Excavation/Enhanced
‘ CRITERIA Volatilization and Solidification
3. SHORT-TERM EFFECTIVENESS L T
Community Protection No {mpacts on community from remedial | No impacts on community. Possible dust Possible (mpac't from VOC emissions and
action, "] during capping of soils. " - dust during removal and treatment of soils,
~» . A VOC emission will be treated.
Worker Protection Minor risk during maintenance of fence. Minor risk during Instaliation of cap. Health | Moderate risk to workers from VOCs and
Health and safety plan required. and safety protection likely required during dust. Requires sophisticated site health and
RCRA cap construction. ' safety plan.
Environmental Impacts Minimal, limited to maintenance of fence. i Minimal, construction in wetland will have Some impacts, but limited to disturbances and
, : impact, but, small area (0.5 acres). traffic during remedial action for soils.
Time to Completion Less than six months. Less than six months. From two to four months.

4 LONG.TERM EFFECTIVENESS;

Magnitude of Residual Risk
- Soils Risk from soils must be managed long- Dermal contact risk reduced significantly. Risks from soil are greatly reduced or
term. : Cap must be maintained long term to control | eliminated.
risk from contact/ingestion.
- Groundwater Risks from GW must be managed long Risks from GW must be mansged long-term. | Risk from GW must be managed long-term,
ferm. ' High water table may perlodically flush but levels should decrease with time.
contaminants into groundwater. -
Adequacy and Reliabdility of Reliabitity of deed restrictions and Reliability of cap depends on maintenance. Treatment is reliable for soil contaminants.
Controls ' rezoning depends on enforcement. Reliability of deed restrictions depends on Reliability for GW depends on enforcement,

enforcement. \
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CRITERIA

5. REDUCTION OF MOBILITY TOXICITY OR VO

SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

ALTERNATIVE 1
. No-Action

ALTERNATIVE 2
RCRA Csp On Source Soils/Fill Ditch

¢ °d ‘z-8 o1qEL

-
.

ALTERNATIVE 3
Soil and Sediment Excavation/Enhanced
Volatilization and Solidification

No treatment of soil. Mobility of chemicals

770 yd® of soil treated by enhanced

Soils No treatment utilized.
in soil greatly reduced by cap. No requction |.volatilization and solidification of metals.
. - in volume, biodegradable waste will decrease | VOCs treated to detection level.
) in toxicity ﬁn&g;pe. g
Groundwater No treatment utllized. No treatment of GW. Cap will reduce but No treatment of GW. Source is eliminated
- not eliminate source of contamination. aflowing gradual improvement in quality.
/6. IMPLEMENTABILET i
Availability of Technology Readily available for numerous sources. Readily svailable and widely used. Readily available and broad experience with
: implementation.
Reliability Depends on enforcement of institutional Depends on inspection and maintenance Highly reliable for VOCs. l.ong-cm
controls, ' program. reliability of solidification not well
established.
Availability of Treatment, None required. None required. None required.
Storage, or Disposal Services
Ability to Monitor Effectiveness | Groundwater monitoring will track quality | Groundwater monitoring will track quality Sampling will verify sttainment of

and location of plume.

I R —

and movement of plume.

w

remediation goals for soils. GW will be
monitored.
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. SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

ALTERNATIVE 1 ’ ALTERNATIVE2 ' ALTERNATIVE 3
No-Action e RCRA Cap On Source. Solls/Fill Ditch Soil and Sediment Excavation/Enhanced
CRITERIA Wit » Volatilization and Solidification
7. COST: . . . Lo il o ST _ R
Capital $196,000 3 $188,000
Annual O&M o4 : $329,000 $371,000
Present Worth $325,124 $525,000 $559,000
R
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SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

ALTERNATIVE 4
Soil Excavation/Enhanced Volatilization

. and Solidification, Sturry Wall, Pump,

' PTD to MCL

ALTERNATIVE §
Dual Vacuum Extraction of Contaminated

Soils with Short-Term PTD of Contaminated

Groundwater "Hot Spots*

g °d ‘z-8 9Iquel

ALTERNATIVE §
Soll Extraction/Enhanced Volatilization and
Solidification; PTD of Groundwater to MCL

Human Health
- Direct Contact Soil/

Excavation and trestmenf of soll reduces

[

Treatment 6{Jojls reduces risk by VOCs to

Excavation and treatment of sofls reduces risk

Sediment Ingestion risk to within NCP guidetines. within NCP guidélines; meétals are not to within NCP guidelines.
affected. ’ -
- Leachate Production Source of feachate is eliminsted or Source of VOC leachate is eliminated. Source of leachate eliminated (VOCs) or
stabilized. 8 ; stabitized (metals),
- Groundwater 4 Groundwater contamination would be Reduction in risk, however, institutional Groundwater contamination would be
Ingestion/Future Users eliminated for future users. controls still needed, because some climinated for future users.
contaminated groundwater remains.

Environmental Protection. Soils are remediated. Remedation bf Sofl VOC contamination eliminated, Soil contamination removed or fixed.
groundwater eliminates risk for future Significant improvement in GW quality, with | Remedation of GW quality to acceptable risk.
comsumption. Wetlands may be impacted | decrease in migration potential. May pass Wetlands may be impacted by construction
by construction of a slurry wall. through wetlands with some influent or effort. Some minor air emissions.

effluent piping. Some minor air emissions.
2. COMPLIANCE WITH ARARs: - =~ - R i .

Chemical-Spedific Groundwater treatment complies with Attains remediation goals for soil VOCs. Attains remediation goals for VOCs and
ARARs, : Treats GW, but not to ARARs. metals in soils, and ARARs for GW, |

Action-and-Location-Specific

Should comply with ARARs.

Discharge from vacuum extiaction and air
stripper wilt meet air standards. Discharge
from GW treatment unit will meet MCLs,
water quality standards.

will meet air standards, Discharge from-GW
treatment unit will meet MCLs, water quatity

Discharge from soil treatment and air stripper I
standards,

m

-
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SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES | )
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA )

ALTERNATIVE 4
Soil Excavation/Enhanced Volatilization
and Solidification, Sturry Wall, Pump,
PTD to MCL

P TIPSR

ALTERNATIVE §
Dual Vacuum Extraction of Contaminated
Soils with Short-Term PTD of Contaminated
Groundwater "Hot Sgots'

CRITERIA v -

- 3. SHORT-TERM EFFECTIVENESS:

>

‘9 *d ‘z-g aTqe

ALTERNATIVE 6 .
Soit Extraction/Enhanced Volatitization and
Solidification; PTD of Groundwater to MCL

Community Protection

Possible impact from VOC emissions and
dust during removal and treatment of
soils. VOC emission may be treated.

' VOC emission from vacuum extraction may
be treated. Dust from construction activities

‘ will be minimal and short-term.

VOC emission from soil treatment and dust
from construction activities will be minimal
and short-term.

Worker Protection

Moderate risk to workers from VOCs and
dust. Requires sophisticated site health
and safety plan,

3

VOC emission from vacuum extraction may -
be treated. Emissions from air stripper may
require treatment. Health and safety plan
required for site work,

VOC emission from soll treatment and
emissions from air stripper may require
treatment. Health and safety plan required
for site work.

Environmental Impacts

Some impacts, but limited to disturbances
and traflic during remedial action for soils.
Slurry wall will have a potentially major
impect on wetlands during construction.

Minor, limited to excavation of sofls
contsining metals during vacuum system
installation and well drilling.

Minor, limited to excavation of solls and
sediments during construction and well
drilling.

Time to Completion

From six months to one year for soil,
groundwater remediation may la'ke 30

years.

Soil treatment by in situ DVE to last 6
months to one year with concurrent PTD of
GW to run during same period.

Soil remediation expected to take six months
to one year. PTD of GW will show
reductions in contaminants in the shont term
but overall cleanup will take a much longer
time frame.

— —— —
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CRITERIA

"+ LonosRm

SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

ALTERNATIVE 4
Soil Bxcavstion/Enhanced Volatitization

and Solidification, Sturry Wall, Pump,
PTD to MCL

ALTERNATIVE §
Dual Vacuum Extraction of Contaminated
Sotls with Short-Term PTD of Contaminated
Groundwater "Hot Spots"

‘L *d ‘z-8 9lqes

. *

/ ALTERNATIVE 6
Soit Extraction/Enhanced Volatilization and
Solidification; PTD of Groundwater to MCL

Magnitude of Residual Risk
- Soils

.t

Rlsufmmnollmye:tl}ndncedot
eliminated.

Risks frotﬁ‘!(_)Cs in th¥ soil are eliminated.
Risks from metals in sofl remain.

Risk from soils and sediments is eliminated
for both VOCs and metals.

- Groundwater

Groundwater remediation eliminates risk
for groundwater.

Risk from GW reduced by remediation in hot

.| spots. Time frame for management of GW

risk reduced.

Risk from GW reduced to MCL. Long-term
risk management not required after
remediation.

Adequacy and Rellability of
Controls

"5 REDUCTION OF MoD

‘Treatment is retiable for soll contaminants.
Treated groundwater to MCL would need
no controls for that medium. Monitoring

2

KICHY OR VoL UME

Controls are permsnent. Source to GW is
remediated so levels should begin to decline,

required to assess effectiveness. ;

Controls are permanent,

Soils

770 yd® of soil treated by enhanced
volatilization and solidification of metals.
VOCs treated to detection level,

483 yd® of solls treated with in sifu vacuum
extraction to remove VOCs to detection
levels.

770 yd® of soil tréated by enhanced
volatilization and solidification of metals.
VOC: treated to detection fevel.

Groundwater

Groundwater treatment would eliminate
(Destroy) the contaminants.

S to 10 miltion gallons of GW treated by air
stripping from area of VOC soll '
contamination and from hot spots in GW
plume. .

Groundwater treatment would eliminate
(destroy) the contaminants.

S
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Availability of Technology

SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES

KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

ALTERNATIVE 4

Soil Excavation/Enhanced Volatilization and

Solidification, Slurry Wall, Pump, PTD to
MCL

ALTERNATIVE §
Dual Vacuum Extraction of Contaminated
Soils with Short-Term PTD of Contaminated
Groundwater "Hot Spots”

Readily available and broad experience with
implementation. b

.l
All components are readily available from

numerous igg{;et. e

‘g °d ‘z~-8 91ques

ALTERNATIVE 6
Soll Extraction/Enhanced Volatitization and
Solidification; PTD of Groundwater to MCL,

All components are readily available from
numerous sources.

Reliability

Slurry walls are somewhat questionable
when instatled to a depth of 80 fect,
Groundwater treatment highly reliable for
contaminants of concem. Long-erm
reliability of solidification not well
established; GW requires long-term
treatment but technology is effective.

Groundwater treatment is highly reliable for
contaminants of concern. Dual vacuum
extraction technology readily available,,

Highly reliable for contaminants of concem.
Long-term relinbility of solidification not well
established.

Availability of Treatment,
Storage, or Disposal Services

Spent earbon will require trestment.

Spent carbon will require treatment.

Spent carbon will require treatment.

Ability to Monitor Effectivencss

Sampling will verify attainment of
remediation goals for soils, GW will also
be monitored for effectivencss.

Degree of soll cleanup somewhat difficult to
determine with in sit« treatment process. GW

can be readily monitored for cleanup levels.

Soil cleanup can be assessed with confirmation
sampling. GW remediation can be assessed by
monitoring network already installed.

$683,000

$1,605,640

Annual O&M

$1,896,527

$435,000

$1,896,527

Present Worth

$5,127,167

$1,118,000

$3,502,167

19 abea

93TS 14N vueTey

uoTsToeq JO pIoooy



SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES

KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

ALTERNATIVE 7 Contingency Allernative
Dual Vacuum Bxtraction of Contaminated Off-Site Disposal of Contaminated Soils
Soils with PTD of Contaminated GW to PTD of Contaminated GW to MCLs

Treatment of soils reduces risk by YVOCs to | Excavation and removal of soils reduces
Sediment Ingestion MCL gmdelmes. metals are not affected. Site risk tq NCP guidelines.
- Leachate Production : somu of VOC leachate is elnm”tyd - Source of VOC leachate is elummted

Groundwater

Elimination of risk via groundwater,
Ingestion/Future Users '

Blimination of risk via groundwater.

Soil. VOC contamination eliminated. Soil VOC contamination eliminated on-
Restoration of OW quality to MCL will Site. Restoration of GW quality to MCL
eliminate migration potential. Some minor will eliminate migration potential. Some
minor air emissions possible.

BEnvironmental Protection

Attains remediation goals for VOCs and
metals on-Site, attains GW ARARs.

Attsins remediation goals for VOCs and for
groundwater, but not ARARs for GW.

Chumul-Specnﬁo

Action-and-Location-Specific Discharge from vacuum extraction and air Soil removal off-Site provides ARAR
strippey will meet air standards. Discharge compliance on-Site.

from GW treatment unit will meet MCLs or
wQs.
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Community Protection

SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

ymrtutanset—

ALTERNATIVE 7
Dusl Vacuum Bxtraction of Contaminated
Soils with PTD of Contaminated GW to

VOC emission from vacuum extraction may
be treated. Dust from construction activities
will be minimal and short-term.

L )

Contingency Alternative
Off-Site Disposal of Contaminated Soils
PTD of Contaminated GW to MCLs

Dust & traffic increases possible during
soil removal. Dust will be minimized in
short-term with proper construction
practices. .

Minor risk to workers from VOC emissions

Worker Protection VOC emission from vacuum extraction will
be treated. Bmissions from air stripper may | and dust during soil removal. Bmissions
require treatment. Health and safety plan from air stripper may require treatment.
required for site work. Health and Safety Plan required for Site

work. ¢

Environmental Impacts Minot, limited to excavation of soils Some impacts, but limited to minor
containing metals during vacuum system disturbances and traffic increases during
instaflation and well drilling. remedial action for soils.

Time to Completion Soil remediation expected to take six Soil removal expected to take less than two
months to one year. PTD of GW to last months. PTD of GW to last approximately
approximately 30 years. 30 years.
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SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

Magnitude of Residual Risk

ALTERNATIVE 7
Dual Vacuum Extraction of Contaminated
Soils with PTD of Contaminated GW to

Contingency Alternative
Off-Site Disposal of Contaminated Soils
PTD of Contaminated GW to MCLs

nmoved GW cleaned to MCL

483 yd’ of soils treated with in situ vacuum

extrattion to remove VOCs to cleanup
levels.

- Soils Risks from VOC: in the soil are eliminated. | Risks ffpm soil eliminated totally on-Site.
*» | Risk from metals in soil remn*l[ untrented '
- Groundwater Risks from GW eliminated. -Long term Risks from GW eliminated. Long term
management not required after remediation. | management not required after remediation.
Adequacy and Reliability of Controls are permanent. Source to GW is Controls are permanent. Source to GW is
Controls removed. GW cleaned to MCLs.

No treatment of soils. No reduction in
volume of contmainants, although soil is
moved off-Site. Removal of soil from Site
eliminates contaminant mobility to GW,

Groundwater

Treatment will eliminate mobility, toxicity
and volume to acceptable standards
(ARARs).

Treatment will eliminate mobility, toxicity
and volume to accepiable standards
(ARARs).
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SUMMARY OF EVALUATION OF REMEDIAL ACTION ALTERNATIVES
KALAMA SPECIALTY CHEMICALS, INC. STUDY AREA

" ALTERNATIVB 7
Dual Vacuum Baxtraction of Contaminated
Soils with PTD of Contaminated GW to

% \ X

All components are mddy svailable from
nuUMerous sources.

?pw.

§§;§\

Contingency Alternative
Off-Site Disposal of Contaminated Soils
PTD of Contaminated GW to MCLs

All components are rudlly available from
nUMerous sources.

Reliability Groundwater trestment is highly relisble for | Groundwater treatment is highly reliable
contaminants of concern. Dual vacuum for contanjinants of concem. Equipment
extraction technology readily available. for soil removal readily available,

Ability to Permit Wetland permit may be requmxlT(;t ’ * Wetland permits may be required for soil
excavation of soils containing rhetals, excavation. Air strippers emissions may
Vacuum unit and sir stripper emissions may | require that substantive requirements of
require treatment (o permit. permit to be met.

Availability of Treatment, Spent carbon will require treatment. Landfills available for soil disposal. Spent

Storage, or Disposal Servioes ' carbon, if utilized, will require treatment.

Ability to Monitor Effectiveness

levels.

Degree pf soil cleanup somewhat difficult to
determine with in sifu treatment process.
QW can be readily monitored for cleanup

Degree of soif cleanup easily determined
by confirmatory sampling. GW can be
readily monitored for cleanup levels,

Capital

$1,606,000 $1,860,283
Annual O&M ' $1,902,528 $1,907,528 "
Present Worth $3,509,217 $3,768,500 "
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9.0 THE SELECTED REMEDY

9.1 Preferred aﬁa Contingency Alternatives

EPA has selected the Remedial Action Alternative 6 as the
preferred combination of controls for use at the Kalama Site.
Remedial Action Alternative 6 incorporates the components SC-4
and MM-4 to treat soils by excavating, enhanced volatilization
and solidification in the source area (or the SC-5 Contingency of
off-Site disposal of excavated soil), and to pump and treat
groundwater to the MCLs. Alternative 6 requires implementation
of the following:

* Treatment of soils and sediments (both on the
surface and in the ditch) contaminated with VOCs
and metals by excavation, with either 1)
volatilization, solidification, and replacement of
soils into the excavation OR as a contingency, 2)
removal of the éxcavated soils to a RCRA landfill
if soil characteristics and cost effectiveness
deem off-Site disposal more feasible;

* Extraction and tredtment of groundwater to the
MCLs for contaminants of concern; and

* Additional monitoring with new deep wells in the
limestone aquifer.

Table 9-1 provides details of a Reasonable Cost Estimate of the
Capital and Associated Costs of Alternative 6, assuming on-Site
treatment and disposal. The cost for the preferred alternative
is $3,502,197. 1If off-Site disposal of the soils is implemented,
the estimated cost of the contingency alternative will be
$3,768,500. .

-

.2 ource Control

This remedy component consists of excavation of contaminated
soil, verification sampling, and either on-Site volatization,
solidification, and replacement into the excavations, or
transport of the soil off-Site 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. With that assumption, the majority of ARARs
apply. It should be noted that to date tests of cuttings have
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Table $9-1, p.1

REASONABLE ESTIMATE OF CAPITAL AND ASSOCIATED COSTS
KALAMA SPECIALTY CHEMICALS, INC. - ALTERNATIVE NO. 6

Total
Cost Element Quantity Unit Cost Per Element Totals

Extraction Wells (1-10) 10 $8,900 $89,000
Storage Tank (25,000 gal) 1 26,100 26,100
Smasll Tank (3000 gal) 1 6,500 6,500
Large tank mixer 1 8,900 8,900
Small tank mixer 1 6,600 6.6(»‘
Metals Complexing Reagent Syste 1 5,500 5,500
Submersible and Feed Pumps B 1,250 16,250
Air Strippers with Blowers 2 ° 50,000 ° 100,000
Variable Speed Drives 5 - 1,800 9,000
Adsorber Pumps 4 1,250 5,000
In-line Filters 2 2 1,100 2,200
GAC Adsorption Units (10,000 #) 2 * 55,000 110,000
Process and Well Piping all 96,000 96,000

Subtota!l: Equipment (EC) ¥ $481,050
Labor (50% x EC) 240,525
Electrical and Instros. (20% x EC) . 96,210
Site Work (5% x EC) ) ) 24,053
Mobilization\Demobilization (10% x EC) - ) 48,105
Remove and Treat Soils & Sediments (Alt. 3) 67,720

Subtotal/Total o $476,613 $957,663
Contingency (15%) . 143,649
Total Construction Costs (CoC) ’ $1,101,312
Design Services (15% x CoC) 165,197
Construction and Start-up Services (10% x CoC) 110,131
Hydrogeologic and Geotech Services 165,000
Heslth and Safety Plan 39,000
Deed Restriction and Rezoning 15,000
Permitting " 10,000

Subtotal: Associated Project Costs $504,328 $504,328
Total Capital Costs ' $1,605,640
Total Present Value of Opn & Mtn (Table 4 - 8B) il_._!iG_,S_ﬂ_
Total Present Value of Alternative $3,502,167
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Table 9-1, p.2

PR

REASONABLE ESTIMATE OF OPERATING AND MAINTENANCE COSTS
KALAMA SPECIALTY CHEMICALS, INC. - ALTERNATIVE NO. 6

: Estimated Estimated
Cost Element Ist Year Later Year
) Amount . Basis
Maintenance
Equipment $22,900 $22,900
Site 6,000 6,000
Operation
Labor . 62,800 26,800
Utilities o _ 10,000 10,000
Analytical - 29,700 13,200
Professional Envr. Report  ° .. 22,000 .
Miscellaneous - chemicals, etc. : 10,000 10,000
Carbon Replacement % 20,000 20,000
Total ist Year $183,400 $108,900
Total Present Value of Funre O& M - ¥ . $1,713,127
Total Present Value $1,896,527
Note: * Eavironmental Report is included every five years.
Year Amount Present $ " Year Amount Present$
2 108,900 103,714 16 108,900 52,383
3 108,900 98,776 17 108,900 49,888
4 108,900 94,072 18 108,900 47,513
5 130,900 107,692 19 108,900 45,250
6 108,900 85,326 20 130,900 51,802
7 108,900 81,263 21 108,900 41,043
8 108,900 77,393 22 108,900 39,089
9, 108,900 73,708 23 108,900 37,227
10 130,900 84,379 24 108900 35455
i1 108,900 66,855 25 130,900 40,588
12 108,900 63,672 26 108,900 32,158
13 108,900 60,640 27 108,900 30,627
14 108,900 57,152 28 108,900 29,169
15 130,900 66,113 29 108900 27,780
30 130,900 31,802
Subtotals $1,121,354 $591,773

Discount Rate of S percent.
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not indicated that hazardous wastes, as defined under RCRA, are
present. ..

9.2.1 Description

On-Site 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
pl:ced o;:r temporary soil stockpiles to minimize dust emissions
and runoff.

Soil in the area of soil contamination shall be excavated until
the remaining soil achieves the concentrations established as
performance standards as described in Section 9.2.3 of this ROD
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 all four compass boundaries of the area shown in
Figure 1-2 of this ROD. Verification sampling shall be employed
to ensure that all soils contaminated at levels exceeding the

" performance standards are removed,

After excavation, measurement of the volume of contaminated soils
will be made and the characteristics of the soil shall be
determined to determine if it is more cost effective to
volatilize and solidify the soil on-Site, or remove it to a
permitted RCRA landfill. Assuming it is deemed more cost
effective to dispose of the soil off-Site, the excavated soil, if
necessary, shall be treated, then transported to a permitted RCRA
hazardous waste (RCRA Subtitle C) landfill facility for disposal.
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 compliancé 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 on-Site 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.
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9.2.2 Agglicablg 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
criteria for ensuring the proper implementation of a remedial
action, EPA may develop requirements from other guidance
documents and criteria, sources often referred to as "To Be
Considered" material (TBC).

9.2.2.1 Applicable Requirements

Soil remediation shall comply with all applicable portions of the
following Federal and State of South Carolina regulations:

.0

49 CFR Parts 107, 171-179, promulgated under the authority of the
Hazardous Materials Transportation Act. Regulates the labelling,
packaging, placarding, and transport of hazardous materials off-
Site. : *

---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. 1In 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, 79.261, 79.262, 79.263 and 79.268, 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 regulations also will become relevant and appropriate in
the event that the soils requiring remediation do not prove to be
hazardous, as described in the above paragraph.

22.2.2 Relevant and ropriate i ts
The following regulations are “"relevant and appropriate” to

source control actions (soil remediation) at the Site. i
Applicability of these air quality control regulations is due to
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the potential for release of harmful particulates (metals) or
VOCs during soil excavation and handling activities.

40 CFR Parts 60 and 61, 42 U.S.C. § 7401 et. seq. 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.

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.

9.2.2.3 *"To Be Considered®" and Other Guidance

Revised Procedures for Planniny 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 Sections 3004 and 3005 of RCRA, 42 U.S.C.

§§ 6924 and 6925, 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.hgaltp and the
environment were calculated based on the Site-specific risk
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calculations from the Baseline Risk Assessment, using TBC
information as described above. These levels are established as
performance standards in Section 9.2.3. There are no established
federal or state standards for acceptable levels of Kalama Site
contaminants in surface or subsurface soils or sediments.

Por soils/sediments, the leachate-based and health-based models
were both considered. 1In order to be most protective, the lower
of the two was targeted. The chemical-specific goals produced
through the leachate-based model were found to be lower, except
for vinyl chloride. Due to the conservative nature of the
health-based and the leachate models, certain chemical-specific
cleanup goals were calculated below respective method detection
limits and MCL values. This is the case with methylene chloride,
benzene, vinyl chloride, and 1,2-DCA. None of these compounds
were detected in background samples during the RI. Therefore,
the remedial goal for these chemicals is a non-detectable result
obtained from analyses using validated CLP protocol.

9.2.2.4 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, throughia 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.

9.2.3 Performance Standards

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

Excavation. The soil remediation goals (Table 7-2) are
established as performance standirds. The performance standards
shall control the excavation procedure described above.
Additionally, all on-Site excavation work shall comply with

29 CFR § 1910.120, the OSHA health and safety requirements
applicable to remedial activities.

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 in Section 9.1.2, under
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*applicable requirements,* where the above regulations are cited.
In any circumstance, the disposal of contaminated soils shall be
done at a RCRA Subtitle C treatment, storage, and disposal
facility.

Whether the Selected or the Contingency Alternative is
implemented, confirmation soil sampling will be conducted to
insure that all contaminated soil has been excavated.

9.3 Groundwater Remediation
9.3.1 Description

The groundwater component of the remedy includes extraction of
contaminated groundwater from the sand aquifer, removal of metals
by precipitation and filtration, adsorption with granular
activated carbon (GAC) for organic compounds, air stripping to
remove organic contaminants, and discharge of the treated water
to either an on-Site infiltration gallery or sprayfield, or
surface water discharge.

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 9.3.3' 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 aquifer, following
confirmation of the extent of contamination (Section 9.4 below).
Preliminary modeling in the FS analyzed scenarios of a single
well or three extraction wells.' Actual numbers” and placement of
extraction wells will be determined during the remedial design.

Metal removal then is completed using precipitation and
filtration. Phase separation processes typically add polymers to
the water to force metal precipitates to clump together to 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 with the liquids usually pumped back
to the head of the treatment system. Dewatered solids will be
collected and stored on-Site until disposal. These solids may
require management as a hazardous waste with disposal in a RCRA-
regulated landfill. These actions shall comply with the ARARs
described in the following section (Section 9.3.2).
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After metals removal, the groundwater will be passed through two
air stripping units 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
aunit. Operation of the stripping unit shall comply with the
ARARsS described in Section 9.3.2.

Following treatment, the groundwater shall be discharged to
either an on-Site infiltration gallery or spray field, or
discharged to the "L-shaped” ditch downstream of station SW-5.
Discharge of the treated groundwater shall comply with any
effluent limits established by EPA or SCDHEC.

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. Additional monitoring wells at
varying depths northwest of the’MW-46 well cluster and several
deep monitoring wells into the limestone aquifer will be
installed at locations both on-Site and off-Site.

The goal of this remedial action s to restore the 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 groundwidter 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.

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: '

* Pumping may be discontiﬁued at individual wells where
cleanup goals have been attained;

* 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 ensure that cleanup goals continue to be maintained, the
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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. ' '

A periodic review of the remedial action (FPive Year Review) will
occur at five year intervals in accordance with Section 121(c) of
CERCLA, 42 U.S.C. § 9621(c).

e3.2 licable or Relevant and ropriate i nts

{ARARS )
9.3.2.1 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 will be applicable to any

"—sludges which may be produced as a result of chemical treatment

of groundwater, and to spent carb@gn 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, 79.261, 79.262, 79.263°and 79.268, 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 regulations apply 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 off-
Site. " '

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

40 CFR Parts 122, 125, 129, 133 and 136, Clean Water Act
Discharge Limitations (CWA § 30l1), promulgated under the
authority of the Clean Water Act, applicable to any point
discharges of wastewaters to waters of the United States. These
regulations apply to discharge of treated waters. The discharge
of the treated groundwater on the Site must substantially comply
with the NPDES discharge requirements of these regulatiomns.

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

SC Reg. 61-68, South Carolina Water ‘Classifications and
Standards, promulgated pursuant te the Pollution Control Act, SC
Code of Laws, 1976, as amended, establishes classifications for
--water use and sets numerical standards for protecting state

waters. : 5.

_ : o
SC Reg. 61-71, South Carolina Well Standards and Regulatioms,
promulgated under the Safe Drinking Water Act, SC Code of Laws,
1976, as amended, establishes standards for well construction,
location and abandonment for remedial work at envirommental or
hazardous waste Sites. ) :

9.3.2.2 Relevant and Appropriate Requirements

‘ . -

The following regulations are relevant to- the groundwater
remediation at the Kalama Specialty Chemical, Inc., 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 Safe
Drinking Water Act. establishes acceptable maximum levels of
numerous substances in public drinking water supplies, whether
publicly owned or from other sources such as groundwater.
Maximum Contaminant Levels (MCLs) and Maximum Contaminant Level
Goals (MCLGs) are specifically identified in the NCP as remed@al
action objectives for groundwaters that are current or potential
sources of drinking water supplies
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(NCP, 40 CFR § 300.430(a)(1)(iii)(F)). Therefore, MCLs and MCLGs
are relevant and appropriate as criteria for groundwater
remediation at €this Site.

SC Reg. 61-58, South Carolina Primary Drinking Water Regqulations,
promulgated pursuant to the Safe Drinking Water Act, SC Code of
Laws, 1976, as amended, is similar to the federal regqulations
described above, and is relevant and appropriate as remediation
criteria for the same reasons set forth above.

9.3.2.3 *"To Be Considered®" and Other Guidance

As noted above, 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, the remedial goals for the KSCI study area are the
reduction of on-Site contaminants. to MCLs and a chronic hazard
index (HI) of less than one. In €onjunction with this chemical-
specific goal, there is the goal of preventing any exposure which
may present an unacceptable risk. The groundwater remediation
goals are established as performance standards in Section 9.2.3.

Other TBC material includes the following:

Guidelines for Ground Water Use and Classification, EPA Ground
Water Protection Strategy, U.S.:EPA, 1986. This document .
outlines EPA’s policy of considering a Site’s groundwater
classification in evaluating possible remedial response actions.
The groundwater at the Site is classified by EPA as Class II-B
and by South Carolina as Class GB groundwater, indicating its
potential as a source of drinking water.

National Oceanic and Atmospheric Administration (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
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



‘"Record of Decision
Kalama NPL Site
Page 78

groundwater portion of the remedy.

Sections 501 and 502 of the Clean Air Act, 1990 CAA Amendments,
42 U.S.C. §§ 7661 and 766la. These amendments require that all
*major sources®” and certain other sources regulated under the CAA
obtain operating permits. Although Section 121(e) of CERCLA
exempts this remedy from requiring such a permit because all
activity is to be done on-Site, air 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.

9.3.2.4 Other requirements

As described above in Section 9.2.2.4, 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 approprlate, to groundwater
remediation at this Site.

%

9.3.3 Performance Standards

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

Groundwater treatment. The groundwater remediation goals in
Table 7-2 shall be the performance standards for groundwater
treatment.

9.4 Confirm Extent of Gmoundwater Contamlnatlon

Upon initiation of the remedial’ design, sufficient addit;onal
groundwater and surface water data shall be collected to achieve
the following objectives: 7

A. Verify the presence or absence of Site contaminants to the
lower limestone aquifer, both on-Site and off-Site. A
minimum of four new monitoring wells will be installed.

B. Confirm the areal extent of groundwater contamination in the
surface aquifer, and the areal (horizontal) and the vertical
extent of contamination in the limestone aquifer off-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 also will require collection of further information
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and data for characterizing the specific hydrogeology of the
Site, and will include aquifer testing and modeling as
appropriate. Confirmation sampling for the soil also will be
conducted (Section 9.2.3).

9.5 Monitor Site Groundwater and Surface Water

Beginning with initiation of the remedial design, groundwater and
surface water samples shall be collected and analyzed on a
regular quarterly schedule. Analytical parameters for
groundwater and surface water samples will include all the known
Kalama Specialty Chemical, Inc., Site contaminants of concern.
The specific wells to be sampled and methodology for off-Site
sample collection will be determined during design. Surface
water samples will be collected, as a minimum, from the "L-shaped
ditch" and the ponds on the former Benton Trailer Park, 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 and the contifigency remedy for this Site both
meet the statutory requirements set forth in Section 121(b)(1l) of
CERCLA, 42 U.S.C. § 9621(b)(1). 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 the contaminants. The following
sections discuss how both the selected and the contingency remedy
fulfill these requirements.

10.1 Selected Remedy (SC=4/MM-4)
Overall Protection of Human Health and the Environment

. Alternative 6 reduces exposure to soil contaminants in the source

area, with the groundwater remediation continuing until MCLs in
groundwater are attained. Alternative 6 also effectively
eliminates flow from the water table aquifer to the limestone
aquifer. It therefore provides protection of human health and
the environment for both VOCs and metals, and attains the
remediation goals for the KSCI study area. This alternative
enhances both environmental protection and a reduction in the
risk to human health.
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Compliance with ARARS

This remedial aétion alternative allows attainment of the goals
for soils contaminated with VOCs and metals and, in addition,
reaches the goals for groundwater remediation. It also attains
the ARARs for contaminants of concern. The discharge from the
air stripper may require treatment to attain air ARARs. The
groundwater discharge will meet the MCLs.

Short-Term Effectiveness

Impacts on the community are expected to be minimal during the
remedial action. The discharge of VOCs from the soil treatment
unit and possibly the air stripper may need to be treated.
Workers’ exposure is not expected to be significant and will be
limited to possible volatiles during the well drilling operations
and during the installation of the soil treatment system. These
exposures can be minimized with a Site Health and Safety Plan.

..

Alternative 6 includes the excavation of contaminated soils,
raising the possibility of community -and on~-Site worker exposure
to the contaminants. Because many of the chemicals of concern
are volatile, worker exposure is g real possibility that will
require a strict Site Health and Safety Plan with air monitoring

--..and respirators, or other engineering controls to limit exposure.
Wind blown dust can be controlled by keeping the material wet or
covered. Since the nearest residence is over 100 yards away,
gommnnity airborne exposure is not expected to exceed safe

evels.

The public water supply provides protection during remediation.
While a pilot test is needed to better estimate the time required
for soil treatment, experience from other Sites where this
technology was used suggests a time frame of 12 months or less
for soil remediation. Groundwater extraction and treatment is
expected to require 30 years to achieve the MCLs for contaminants
of concern.

Long-Term Effectiveness

It is estimated to take up to 30 years of pumping 1 to 10 wells
at a cumulative pumping rate of 20 gpm to reach the MCLs for
contaminants of concern in the groundwater. The treatment of
80ils will remove residual risks from VOCs and metals exposures.
This alternative reduces the risk for ingestion of groundwater
and reduces this risk into the range required under the NCP.
With the available public water supply, a monitoring system may
not be required under this alternative to manage residual
groundwater risks. Additional deep wells to the limestone
aquifer will be constructed and monitored to ensure no
contaminants reach the lower aquifer, thus verifying the
effectiveness of the remedy.

»
’
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Reduction of Mobility, Toxicity or Volume

Alternative 6 reéduces the mobility, toxicity and volume of VOCs
and the mobility of metals in the soils. The in-place volume is
estimated at 770 yds?. Groundwater remediation under this
alternative will reach the ARARs (MCLs). It is estimated that 30

"years will be required to reach MCLs for groundwater and that 160

4

million gallons of groundwater will have to be pumped over that
period. _

Implementability

All of the elements required under Alternative 6 are readily
available from a variety of vendors. The nationwide cleanup
program for underground storage tanks and the leakage of solvents
such as TCE and PCE from a variety of sources has resulted in
broad experience with enhanced volatilization to cleanup soils.
The Superfund Program has experience with the fixation of metals
in soils. A bench scale test td determine stabilizing agents and
mix ratios will be required for this alternative. The long-term
reliability of the fixation process is unknown at this time;
however, bench scale tests designed to mimic accelerated time
frames have predicted good results: over the long-term. The
effectiveness of the soil treatment in groundwater quality will

"—-be determined from water quality monitoring done in the water

table. A

Emissions from the air stripper must attain ARARs for air.
Treatment of the emissions can be undertaken if necessary.
Effluent from the groundwater treatment system must meet state
and federal standards for discharge.

Confirmation sampling can monitor the effectiveness of the soil
cleanup. 1In addition, groundwater monitoring of the existing
wells and new proposed well network can be used “to assess the
degree of reduction in groundwater contaminant levels.

ost ;

Table 9-1 of the ROD presents an itemized breakdown of costs for
Alternative 6. Total initial project costs are estimated at
$1,605,640. Annual O&M costs are estimated at $1,896,527,
resulting in a total present worth in 1992 dollars of $3,502,167
for a 30 year service life and a five percent discount rate.

State Acceptance

The State has concurred with the remedy selected and the State
concurrence letter is attached as Appendix B. State concerns
regarding sediment remediation in the ditch and construction of
new deep wells to the lower aquifer already have been
incorporated into this Record of Decision.
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Community Acceptance

During the commént period and the extension to the comment
period, there was no opposition to the remedy selected by EPA in
the Proposed Plan. This Record of Decision includes a
Contingency Remedy based on comments received. All comments
received and EPA‘s responses are contained in the Responsiveness
Summary, attached as Appendix A.

10.2 ntingen SC=-5/MM-4
Overall Protection of Human Health and the Environment

The Contingency Remedy reduces exposure to soil contaminants in
the source area, with the groundwater remediation continuing
until MCLs in groundwater are attained. The Contingency Remedy
also effectively eliminates flow from the water table aquifer to
the limestone aquifer. It therefore provides protection of human
health and the environment for*both VOCs and metals, and attains
the remediation goals for the KSCI study area. This alternative
enhances both environmental protection and a reduction in the
risk to human health. ’

Compliance with ARARs

3

This remedial action alternative allows attainment on-Site of the
goals for soils contaminated with' VOCs and metals with removal of
the contaminated soil and, in addition, reaches the goals for
groundwater remediation. It also attains the ARARs for

. contaminants of concern. The discharge from the air stripper may
require treatment to attain air ARARs. The groundwater discharge
will meet the MCLs. T )

Short-Term Effectivenessg

Impacts on the community are expected to be minimal during the
remedial action. The possible discharge of VOCs from the air
stripper may need to be treated; Workers'’ exposure is not
expected to be significant and will be limited to possible
volatiles during the well drilling operations. Dust particles
from soil removal activities will be short term and minimized by
proper procedures during the excavation and removal of the soils.
There will be secondary impacts caused by an increase in area
traffic from trucks removing the contaminated soils. These
exposures and impacts can be minimized with a Site Health and
Safety Plan. 8

-

The Contingency Remedy includes the excavation of contaminated
soils, raising the possibility of community and on-Site worker
exposure to the contaminants. Because many of the chemicals of
concern are volatile, worker exposure is a real possibility that _
will require a strict Site Health and Safety Plan with air
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monitoring and respirators, or other engineering controls to
limit exposure._ .Wind blown dust can be controlled by keeping the
material wet or covered. Because the nearest residence is over
100 yards away, community airborne exposure is not expected to
exceed safe levels.

The éublic water supply provides protection during remediation.
Groundwater extraction and treatment is expected to require 30
years to achieve the MCLs for contaminants of concern.

Long-Term Effectiveness

It is estimated to take up to 30 years of pumping 1 to 10 wells
at a cumulative pumping rate of 20 gpm to reach the MCLs for
contaminants of concern in the groundwater. The removal of
contaminated soils will remove residual risks from VOCs and
metals exposures on-Site. This alternative reduces the risk for
ingestion of groundwater and reduces this risk into the range
required under the NCP. With the available public water supply,
a monitoring system may not be required under this alternative to
manage residual groundwater risks. Additional deep wells to the
limestone aquifer will be constructed and monitored to ensure no
contaminants reach the lower aquifier, thus verifying the
effectiveness of the remedy.

Reduction of Mobility, Toxicity or Volume

The Contingency Remedy does not reduce the mobility, toxicity and
volume of VOCs and the mobility of metals in the soils. It does
however remove the contaminated soil from the Site. The in-place
volume is estimated at 770 yds®. Groundwater remediation under
this alternative will reach the ARARs (MCLs). It is estimated
that 30 years will be required to reach MCLs for groundwater and
that 160 million gallons of groundwater will have to be pumped
over that period. -

Implementability

All of the elements required under the Contingency Remedy are
readily available from a variety of vendors. The nationwide
cleanup program for underground storage tanks and the leakage of
solvents such as TCE and PCE from a variety of sources has
resulted in broad experience with enhanced volatilization to
cleanup soils. The effectiveness of the soil removal and its
impact on groundwater quality will be determined from water
quality monitoring done in the water table.

»
’

Effluent from the groundwater treatment system must meet state
and federal standards for discharge.

Confirmation sampling can monitor the effectiveness of the soil
removal. In addition, groundwater monitoring of the existing
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wells and new propoéed well network can be used to assess the
degree of reduction in groundwater contaminant levels.

Cost

Total initial project costs for the soil removal portion of the
Contingency Remedy are estimated at $495,000 and a one year soil
O&M cost of $5000. The total present worth in 1992 dollars is

$3,768,500 for a 30 year service life and a five percent discount
rate.

State Acceptance

The State has concurred with the Selected and Contingency
Remedies and the State concurrence letter is attached as Appendix
B. State concerns regarding sediment remediation in the ditch
and construction of new deep wells to the lower aquifer already
have been incorporated into this Record of Decision.

Community Acceptance

During the comment period and the extension to the comment
period, there was no opposition t6 the remedy selected by EPA in
the Proposed Plan. The Record of Decision includes this
"“"Contingency Remedy based on comments received. All comments

received and EPA’s responses are gontained in the Responsiveness
Summary, attached as Appendix A.." .
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STATE OF SOUTH CAROLINA CONCURRENCE LETTER
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September 27, 1993

Mr. Patrick Tobin
Acting Regional Administrator
US EPA, Region IV
345 Courtland Street, N.E.
. Atlanta, Georgia 30365

Rﬁ: ' Final Record of Decis:.on (ROD)

Kalama Specialty Chemicals NKPL Site
- Beaufort County &

»

Dear Mr. Tobin:

The Department has reviewed, commented on, and concurs with

the Record of Decision (ROD) for the alternatives selected for
remedial action at the Kalama Specialty Chemicals NPL 8ite. The
alternatives for remedial activities selected by EPA include
excavation and treatment of contaminated g0ils using volatilization

and solidification or as a contingency, the removal of contaminated
s0ils from the site. EPA's selected remedial activities also

include extraction and treatment of contaminated groundwater until
MCLs are reached.

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 pernmits
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
net. Nothing in the concurrence shall preclude SCDHEC from
exercising any adninxstrative, legal and eguitable remedies
available to require additional response actions in the event that:
(1) (a) previously unknown or undetected conditions arise at the
gite, or (b) SCDHEC receives additional information not previously
available concerning the premises upon which SCDHEC relied in
concurring with the selected remedjal 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 Kalama
Specialty Chemicals NPL 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. Tevis Shaw, P.E.

Deputy Commissionexr
Environmental Quality Control

cc: Hartsill Truesdale L

Lewis Bedenbaugh

Reith Lindler

Rebecca Dotterer

Harry Mathis

Charles Gorman

Billy Britton
Jim White
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