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EPA ANNOUNCES PROPOSED PLAN

The U.S. Environmental Protection Agency ("ERA") is issuing this Daies to remember:
Proposed Remedial Action Plan ('Proposed Plan*) to present its ;: _..>*< ,:.:. ::'
Preferred Remedial Alternative for cleaning up contamination at the Ap̂ 'i- May 4: -ĵ *̂
Standard Chlorine of Delaware, Inc. Superfund Site ("Site" or "SCO Site") Public'comment
located approximately three miles northeast of Delaware City, Delaware, period on alternatives*
just west of Route 9 and adjacent to the Red Uon Creek. This in Proposed Plan ^T ;
Proposed Plan summarizes information obtained from a recently • L: ̂"jf̂
completed Remedial Investigation and Feasibility Study ("RI/FS"), and April 27
the technologies EPA is considering for the clean-up at the Site. The PuJalte/m
EPA has prepared this Proposed Plan to solicit public comment on its Carpetiters Union Hatt
preferred alternative and the other alternatives for remediation of the 626 Wilriifagton Road
contaminants present on the Site. EPA will select a remedy for the Site New G
only after the public comment period has ended and any comments at 7,QQ
received during the comment period have been reviewed and . *
considered. The remedy will be outlined in a Record of Decision
("ROD") for the Site. Based on new information and/or comments ^̂ m
received, the remedy selected in the ROD may be different from the
preferred alternative described in this Proposed Plan.
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The Proposed Plan is being issued as part of The SCO Site lies within the Atlantic Coastal
EPA's public participation requirements under Plain Physiographic Province, which consists of
Section 117 of the Comprehensive a southeasterly dipping wedge of
Environmental Response, Compensation, and unconsolidated sands, silts, clays and gravels.
Liability Act of 1980, as amended ("CERCLA"). The Pleistocene Age Columbia Formation,
The public's comments will be considered and which immediately underlies the SCD Site, is
presented with discussion incorporated in the comprised of orange-brown and yellow-brown
Responsiveness Summary contained in the fine to coarse sand with siit and gravel lenses.
ROD for the Site. This Proposed Plan The observed thickness of the Columbia
summarizes Information that can be found in Formation at the Site ranges from 40 to 75
greater detail in the Rt/FS reports and other feet. The Merchantville Formation is a dark
documents contained in the Administrative grey to black micaceous sandy sift or
Record file for the Site. EPA encourages the silty/clayey fine sand which underlies the
public to review these documents in order to Columbia Formation at the Site with the
gain a more comprehensive understanding of exception of the central portion of the Site
the Site and the Superfund activities that have where it is absent. The Potomac Formation,
been conducted there. The locations of the which contains laterally discontinuous sand
Administrative Record file for the Site and the stringers, underlies the Merchantville Formation
address to send comments on this Plan are and the Columbia Formation where the
given at the back of the Proposed Plan. The Merchantville is absent. The Potomac
Proposed Plan also contains a glossary of Formation observed at the Site consists of red
terms that may be unfamiliar to the general and gray variegated, stiff, plastic clay with a
public. • The terms in bold print in the text are sand unit encountered at approximately 130
more fully defined in the glossary in the back feet below ground surface in the immediate
of the Proposed Plan. vicinity of the Site.

II SfTE BACKGROUND The uppermost aquifer beneath the Site is
The Standard Chlorine of Delaware, Inc. coincident with the Columbia Formation and is
("SCO1) Superfund Site, approximately 40 acres known as the Columbia aquifer. Depth to
in size, is located three miles northeast of ground water in this aquifer as measured in
Delaware City, Delaware. The SCD plant August, 1990 ranged from 30 to 60 feet below
facility is bounded to the north and east by ground surface. This aquifer is unconfined,
property owned by Occidental Chemical and the general direction of ground water flow
Corporation (formerly Diamond Shamrock is to the north-northwest, north, and north-
Company), to the west by Air Products and northeast toward the unnamed tributary to the
Chemicals, Inc. and to the south by Governor Red Lion Creek, and Red Lion Creek. The
Lea Road and property owned by Star Columbia aquifer is not known to be used as a
Enterprise and Delmarva Power and Light. current source for drinking water at the Site or
Red Uon Creek Is located approximately 1,000 In close proximity to the Site. The uppermost
feet north of the SCD plant facility and flows water-bearing sand within the Potomac
east to the Delaware River (See Figure 1). The Formation is located approximately 130 feet
SCD facility was constructed in 1965 on below ground surface in the Site vicinity and is
farmland purchased from the Diamond Alkali referred to as the 'uppermost Potomac aquifer*
Company which had purchased the land from in the Rl reports. The ground water flow
the Tidewater Refinery Company. SCD direction in the uppermost Potomac aquifer at
operations were started In 1966 with the the Site is generally in a southeast direction.
production of chlorinated benzenes including The Potomac aquifer is used as a drinking
chlorobenzene, paradichlorobenzene, water source. The 60 to 70 feet combined
orthodichlorobenzene, and lesser amounts of thicknesses of the Merchantville Formation and
metadichlorobenzene and trichlorobenzene. clays of the Potomac Formation behave as an
Although operational production has varied aquitard separating the Columbia aquifer and
overthe years, these chemicals are still the the uppermost Potomac aquifer.
primary products produced at the SCD facility.
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A. Past Releases and Remedial Responses pathways. The released material spread to the
| unnamed tributary of Red Lion Creek, adjacent

In September 1981, a release of approximately to the SCD facility, and continued downstream
5,000 gallons of monochlorobenzene ("MCB") to the point of confluence with Red Lion Creek
occurred at the SCD Site while workers were (See Figure 4).
filling a railroad tank car. Some of the released
chemical ran off in surface ditches toward a SCD used booms, dikes and a filter fence to
tributary to the Red Lion Creek. Figure 2 contain and minimize further discharge of
shows the approximate 1981 release flow contamination through the unnamed tributary
pathway. In response to this spill, under the into the Red Lion Creek. Some of the spilled
direction of the Delaware Department of material was recovered for reprocessing. SCD
Natural Resources apd Environmental Control built a sedimentation basin to store
("DNREC"), SCD moved to prevent the contaminated sediments. Contaminated soils
discharge of MCB to the Red Lion Creek. and sediments were also excavated and
First, SCD took action to contain and recover stockpiled in waste piles adjacent to the SCD
the surface runoff. Second, SCD excavated facility (identified as soil piles in Figure 4).
and disposed of contaminated soils at an off- ^ ^ ,
site permitted commercial facility. Finally, SCD As a result of the above-described releases,
conducted an investigation to determine the the SCD Site was placed on the NPL on July 1,
extent of contamination to the subsurface. In . 1987. On January 12, 1988, SCD entered into
1982; EPA and DNRfeC conducted a a Consent Order with DNREC to conduct a
Preliminary =Assessm£nt/Site Inspection RI/FS at the Site.
("PA/SI") to determine if the Site was eligible for
inclusion on the National Priorities List CNPL*).

; B. RI/FS Findings
SCO's investigation revealed that the ground
water beneath the Site was contaminated with The RI/FS reports and associated addendum
other chlorinated benzene compounds, in for the SCD Site are contained in Volume III of
addition to MCB. The primary source for the the Administrative Record. The Administrative
other chlorinated benzenes was attributed to Record for the Site is available for public
the leaking of a process drainage catch basin review at the local Site repository and at EPA's
(CB#1), which was discovered and repaired in Offices (See Section VII of this Proposed Plan).
March 1976. SCD installed a ground water The areas/media evaluated as part of the RI/FS
recovery and treatment system in 1982. This are shown on Figure 4 and include the
system has been upgraded over time. The following:
current configuration was implemented after a
second major release from the facility which 1. Soils- surface and subsurface soils In the
occurred in 1986 and is discussed below. pathways of the 1981 and the 1986 releases;
Monitoring of the ground water recovery and
treatment system is performed and has been 2. Sediments - in the unnamed tributary and
documented in quarterly reports to DNREC the Red Lion Creek;
since 1988. !

3. Surface Water - in the sedimentation basin,
A second major release occurred at the SCD the unnamed tributary, and the Red Lion
facility on January 5, 1986 when approximately Creek;
400,000 gallons of paradichlorobenzene
("DCB") and approximately 169,000 gallons of 4. Ground Water - throughout the Site;
trichlorobenzene ("TCB") were released at the
Site due to a total above ground tank failure. 5. Soil Piles and Soil Pile Runoff Areas - clean-
The released material followed two pathways of up activities associated with the 1986
flow, one easterly, onto asphalt paved plant release resulted in the placement of soil
property and one northerly, along the railroad and sediments into" waste piles;
tracks. Figure 3 shows the approximate flow
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6. Sedimentation Basin- saturated soils and The ground water investigation performed as
sediments were excavated as part of the 1986 part of the RI identified elevated levels of
spill clean-up and were placed in a double contaminants as well as the presence of Dense
lined basin. The integrity of the liner system is Non Aqueous Phase Liquids ("DNAPLs*) in the
suspect; Columbia aquifer which flows toward Red Lion

Creek. DNAPLs are hydrocarbon liquids
7. Catch Basin #1 (CB#D- a settling unit, fed (organic compounds) such as chlorinated
by a process sewer line, in which the heavier solvents, which are heavier (denser) than water
chlorinated benzenes from SCD manufacturing and immiscible with water (do not mix well with
operations settle and are recycled to the SCD water). The forces of gravity cause DNAPLs to
production process; and migrate downward and infiltrate the subsurface

soils and ground water table until the DNAPLs
8. Effluent Pipeline- an underground reach an impermeable layer. Although some
wastewater pipeline which runs from SCD's DNAPLs may dissolve into the ground water,
facility to the Delaware River. most pool as a separate distinct liquid on top

of the impermeable layer when present in large
Based on the findings of the draft Remedial volume. At the present time, EPA has not
Investigation ("Rl"), EPA and DNREC limited the identified any proven technology to restore
boundaries of the Red Uon Creek investigation DNAPL zones in aquifers to Maximum
to the area west of Route 9 (See Figure 1). Contaminant Levete ("MCLs*). MCLs are
Occidental Chemical Company ("Oxychem"), a enforceable standards promulgated pursuant
company whose property is located adjacent to the Safe Drinking Water Act (42 U.S.C.
to that of Standard phlorine, is under an §§ 300f-300j) ("SDWA") for public drinking water
Administrative Order on Consent with EPA, supplies.
under the Resource Conservation and
Recovery Act f RCRA"), to conduct a RCRA Sediments in the sedimentation basin are
Facility Investigation and Corrective Measure contaminated with chlorinated benzenes. The
Study ("RFl/CMS") (similar to a RI/FS), which results of the Rl indicate that the liner of the
win address the Investigation and remediation, basin may be leaking. Water in the
if warranted, of Red Lion Creek east of Route sedimentation basin is periodically pumped to
9. Information obtained from Oxychem's the SCD facility's existing waste water
investigation is being shared by both RCRA treatment plant.
and CERCLA Investigatory groups at EPA.
Depending on the results of the RFI, EPA may Soil sampling in the vicinity of Catch Basin #1
require Standard Chlorine to conduct revealed elevated levels of contaminants to a
additional remedial work concerning Red Lion depth of approximately 32 feet below the
Creek. surface. CB#1 was excavated and repaired in

1976 because of a leak. Currently, an
The Rl findings revealed that surface, inspection of the integrity of CB#1 Is
subsurface soils and sediments along the conducted annually by SCD.
pathways of the 1981 and 1986 releases were
contaminated with chlorinated benzenes as Samples were collected from the monitoring
were the soil piles and sedimentation basin wells adjacent to the effluent pipeline (See
that were built following the 1986 release. Figure 4) in November 1991. Samples taken
Surface waters in the sedimentation basin, the from monitoring well #16 revealed
unnamed tributary, and the Red Lion Creek concentrations of chlorinated benzenes above
contain chlorinated benzenes. An advisory the MCLs.
issued by DNREC and the Division of Public
Health on May 2, 1986 recommending that the The remedial alternatives evaluated in the
public not consume fish taken from Red Lion Feasibility Study are discussed in Section V of
Creek downstream of Route 13 is currently in this Proposed Plan and summarized on
effect. ' Table 3.
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two components, an interim action and a final
III. SCOPE AND ROLE OF RESPONSE ACTION action. The interim action component will

address containment of ground water and
The proposed Remedial Action described in DNAPLs. It will also attempt to minimize the
this Proposed Plan will address the threat continued release of contaminants into the
posed by the release of hazardous substances adjacent wetlands, the unnamed tributary to
at the SCD Site. EPA has characterized the Red Lion Creek, and to Red Lion Creek itself.
waste and contaminated materials on-site as
either principal threat wastes or tow level threat EPA will require that interim actions to contain
wastes. The concepts of principal threat ground water at the SCD Site be implemented,
wastes and low level threat wastes as while additional information is collected and
developed by EPA in the National Oil and evaluated during the Remedial Design to
Hazardous Substances Pollution Contingency determine the engineering feasibility and
Plan ("NCP") are applied on a site-specific reliability of ground water restoration to federal
basis when characterizing source material. . and state drinking water quality criteria. As an
Source material is defined as material that interim action, EPA will require that the
includes or contains hazardous substances, . exposure of people and the area's ecosystem
pollutants, or contaminants which acts as a to contaminated ground water be prevented,
reservoir for migration of contamination to and to the extent practicable, further
ground water, to surface water, to air, or which contaminant migration be prevented. EPA will
acts as a source for direct exposure. Source also require the removal of DNAPL pools as
materials are considered to be principal threat identified during Remedial Design.
wastes when they contain high concentrations
of toxic compounds (e.g., several orders of As part of the interim action, additional data
magnitude above levels that allow for will be collected to determine the extent of
unrestricted use and unlimited exposure) or DNAPL contamination. The review of the data
are highly mobile and cannot be reliably and of this remedy will be ongoing as EPA
contained. continues to develop final remedial alternatives

for the ground water and DNAPL
The principal threat wastes associated with the contamination. Following implementation of
SCD Site are the surface soils along the 1981 the Interim Action, EPA will make a final
and 1986 spill pathways, the soil piles, the decision on the ground water remedy which
sedimentation basin, some sediments in the will be documented in a future ROD. Future
unnamed tributary to the Red Lion Creek, soils actions will be consistent with the interim
adjacent to Catch Basin #1 (CB#1), and the action component of this ROD.
DNAPL contamination in the subsurface.

The final action component of EPA's Proposed
Section 300.430(a)(1)(iii) of the NCP, 40 CFR Plan will address the surface and subsurface
§ 300.430(a)(1)(iii), states that "EPA expects to soils along the pathways of the 1981 and 1986
use treatment to address the principal threats releases, the sediments in the unnamed
posed by a site, wherever practicable," that tributary to Red Lion Creek, the soil piles, the
"EPA expects to use engineering controls, sedimentation basin, and the soils adjacent to
such as containment, for waste that poses a CB#1. Only the subsurface soils that can be
relatively low, long-term threat or where excavated around CB#1 without damaging the
treatment is impracticable," that "EPA expects integrity of the structure will be remediated.
to use institutional controls... to supplement Integrity testing of CB#1, such as a hydrostatic
engineering controls as appropriate...," and test, will be required to insure that there are no
that institutional controls "shall not substitute future releases.
for active response measures... as the sole
remedy unless such active measures are It should be noted that the SCD facility is an
determined not to be practicable..." operating plant which continues to produce

chlorinated benzenes. The remedy identified
EPA's Proposed Plan for this Site consists of in this Proposed Plan does not cover any
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potential risk posed to the Site by the day-to- toluene
day operations of the manufacturing facility. 1,2,3-trichIorobenzene
EPA notes that the remedy described in this 1,2,4-trichIorobenzene
Proposed Plan addresses the environmental 1,3,5-trichlorobenzene
effects of the 1981 and 1986 chlorinated
benzene spills and the release from Catch Benzene is a known human carcinogen and
Basin #1 at the plant. Environmental effects of the other starred items (* ) are contaminants
day-to-day operations and potential releases which are suspected human carcinogens. 1,4-
beyond the 1981 and 1986 spills are regulated dichlorobenzene poses the greatest
by various Federal laws and regulations as well carcinogenic risk at the Site, primarily due to
as those of the State of Delaware (e.g., the high levels detected in the soil.
including but not limited to Hazardous
Substance Clean-up Act, 7 Del C. Chapter. Remedial action is generally warranted at a
91). Site when the carcinogenic risk level exceeds

1 X 10"*, meaning that one additional person
out of 10,000 exposed is at risk of developing

IV. SUMMARY OF SITE RISKS cancer. The potential for health effects
resulting from exposure to non-carcinogenic

A. Human Health Risk Assessment compounds is evaluated by comparing an
estimated daily dose presented by Site

A baseline risk assessment was prepared as ' conditions to an acceptable level. If this ratio
part of the RI/FS work to evaluate the potential exceeds 1.0, there Is a potential for impact
human health impacts that may result from based on hazard from that particular chemical.
exposure to Site contaminants if no These ratios can be added for exposure to
remediation Is conducted. The maximally multiple contaminants. The sum, known as the
exposed or most sensitive receptor was Hazard Index, is not a mathematical prediction
selected for each medium (e.g., soil, ground for the severity of toxic effects, but rather a
water) on the assumption that future use of the numerical indicator of the transition from
Site would be restricted to acceptable to unacceptable levels.
commercial/Industrial use. The receptors
evaluated included current and future worker; The risk assessment performed by SCD as
current and future visitor; and part of the RI/FS determined that exposure to
hunter/fisherman. Carcinogenic and chronic contaminants at the Site presented the
non-carcinogenic health effects were evaluated greatest risk to the future worker. The
for ground water and soil ingestion, dermal tabulated results presented in Table 1 show
contact with soil, fish ingestion, dermal that the Site would present a total carcinogenic
exposure to surface water and sediments, and risk of 4.5 X 10"3 to the future worker from soil
inhalation of airborne soil particles. ingestion, soil dermal contact, soil dust

inhalation, and ground water ingestion. In other
The contaminants contributing to the risk at the words, 4.5 additional persons (future workers)
Site are referred to as contaminants of concern out of 1,000 exposed would be at risk of
("COCs") and consist of: developing cancer. The risk for the future

worker is greater than the risk to the current
benzene* worker, because the calculations assumed that
chlorobenzene . the future worker would consume ground
1,2-dichlorobenzens water, whereas ths current worker does not
1,3-dichlorobenzene consume ground water.
1,4-dichlorobenzene*
hexachlorobenzene* , The risk assessment also determined that the
nitrobenzene Hazard Index for non-carcinogenic effects for
pentachlorobenzene the future worker is 329 (see Table 2), whereas
1,2,3,4-tetrachIorobenzene the Hazard Index for the current worker is 5.26.
1,2,4,5-tetrachIorobenzene Once again, the calculations were based on
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the conservative assumption that the future the State of Delaware Surface Water Quality
worker would consume ground water. A Standards.
Hazard Index number greater than 1 indicates
that exposure to contaminants may result in There are no chemical-specific ARARs for soils
adverse health effects. or sediments. Therefore, the results of the

human health and ecological risk assessments
in summary, unacceptable risks are posed are used to establish acceptable exposure
under both the current and future use levels for soils and sediments.
scenarios, Exposure to ground water from the
Columbia aquifer accounted for most of the Using the findings of the human health risk
future risk at the Site. Currently, ground water assessment, the clean-up criteria for on-site
from the Columbia aquifer is not used as a soils and sediments (includes soils and
drinking water supply source and there is no sediments inside the existing fence of the SCD
evidence that the contamination has entered plant and noted as the SCD facility boundary
the Potomac Formation aquifer. on Figure 2} based on risk to a future worker is

625 mg/kg for total COCs with a ceiling
concentration of 450 mg/kg for 1,4-

B. Ecological Risk Assessment dichlorobenzene. (Hereafter, the on-site clean-
up criteria will be referred to as 625/450 mg/kg

The ecological risk assessment focused on of total COCs.) These values represent a
identifying potential adverse effects of the Site carcinogenic risk of 1 X 10"5 to future workers.
contaminants of concern on the flora and SCD calculated these levels using two
fauna (i.e. plants-and animals) in the area. conservative assumptions. SCD assumed first,
Animals can be exposed to these that the worker would be exposed for 24 hours
contaminants through several routes including a day as opposed to a typical 8 hours a day
ingestion of surface water, fish, and vegetation, scenario. Secondly, SCD assumed that
and/or contact with surface water, soil, contaminants would be absorbed through the
sediments and vegetation. The great blue skin.
heron, the white-tailed deer, and the meadow
vole were selected as representative species For most chemicals, there are many
from the area for the ecological risk uncertainties associated with calculating a risk
assessment. Toxicity tests were performed related to dermal (skin) contact with
using earthworm, lettuce seeds and Hyallela contaminated soil. Consequently, EPA does
azteca (a waterbug) as surrogates for soil not usually recommend quantifying risks
fauna, soil flora, and aquatic life, respectively. related to skin exposure. By incorporating
The results of the assessment indicated a more realistic assumptions into the
potential for adverse effects to occur to the calculations, i.e., an 8-hour work day and
meadow vole, the earthworm (soil fauna), elimination of skin contact as an exposure
aquatic life of Red Lion Creek, and terrestrial route, EPA has determined that the actual
vegetation (soil flora). residual cancer risk to a future worker at the

Site following remediation (at the proposed
clean-up levels) is approximately 1 X 10"6.

C. Clean-up Criteria .
The clean-up criteria for off-site soils and

CERCLA requires that on-site remedial actions sediments (includes soils and sediments
must attain Federal and more stringent State - outside the existing fence of the SCD plant and
applicable or relevant and appropriate noted as the SCD facility boundary on Figure
requirements ("ARABS') of environmental laws. 2) is based on the risk to the ecological
Both EPA and DNREC have promulgated receptors (flora and fauna). Based on toxicity
chemical specific standards for drinking water testing for the germination of lettuce seed and
and DNREC has promulgated standards for survival of the earthworm, the clean-up criteria
surfsee water. These standards include is 33 mg/kg for total COCs for off-site soils and
Maximum Contaminant Levels ("MCLs"), and sediments.
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Restoration of ground water to drinking water a supplement to Alternatives 3 and 4A, it will
quality where DNAPLs are present may not be be discussed and evaluated as a component
technically practicable. Interim measures to of Alternatives 3 and 4A.
contain the ground water and recover DNAPL
pools, as identified during Remedial Design, Common Elements
will be Initiated while further investigation is
conducted to determine the feasibility of Each of the alternatives evaluated in detail,
remediating ground water. EPA will require except for Alternative 1 - (No Action) contain
that the interim action be protective of human certain common components which are
health and the environment by preventing discussed below:
exposure to ground water. Each of the
remedial alternatives discussed in Section V Ground water - Ground water remediation
has a component for preventing exposure to includes maintenance and operation of the
ground water. existing ground water extraction wells.

Recovered water will be treated in the existing
air stripper and then discharged under SCO's

V. SUMMARY OF REMEDIAL ALTERNATIVES NPDES permit requirements. Air emissions
from the air stripping unit will go to the existing

The Feasibility Study ('FS") and the Feasibility SCD plant boilers. Since SCD is an operating
Study Addendum contain all the remedial facility, and is subject to process changes, the
alternatives considered by SCD for the clean- treatment technology for ground water is
up of the soils, sediments, and ground water at subject to change, based on effectiveness
the SCD Site. Five alternatives were analyzed -and/or NPDES requirements. Any changes to
In detail In the FS and the FS Addendum the ground water treatment process will
which are contained in the Administrative comply with applicable federal and state
Record, In addition, EPA evaluated an NPDES regulations, EPA will require controls
additional alternative which is a combination of for air emissions generated from treatment of
Alternatives 5A and 5B and is called Alternative ground water under SCO's NPDES permit.
6, These alternatives, which differ in the way Low volume product recovery wells will be
they deal with soil and ground water installed to attempt to recover DNAPLs. Four
contamination at the Site, Include: (4) product recovery wells were selected in the

FS to develop cost estimates. The actual
1) No Action number and location of recovery wells will be
2) Containment determined as part of the Remedial Design.
3) Closure and In Situ The recovered DNAPL will be stored on-site

Bioremediatlon of Wetland Sediments temporarily, and ultimately disposed of off-site,
4A) Thermal Treatment & In Situ in accordance with applicable Federal and

Bioremediation of Wetland Sediments State regulations promulgated pursuant to
4B) Thermal Treatment RCRA.
5A) Ex Situ Bioremediation
SB) In Srtu Biological Treatment of Wetland In the event that SCD should cease or curtail

Sediments to supplement Alternatives 3 production operations at the Site, EPA will
and 4A require that the existing waste water treatment

6) In Situ/Ex Situ Bioremediation plant be modified or a new one constructed to
manage contaminated ground water.

Alternatives 3 and 4A, as proposed in the Treatment of air emissions in accordance with
Feasibility Study do not address remediation of applicable federal and state regulations would
the wetland sediments. Alternative SB in the also be required.
Feasibility Study Addendum is a description of
the In situ bforemedlation treatment for the Surface Water - Surface water will be
wetland areas to supplement Alternatives 3 addressed through remediation of the soils,
and 4A, as described in the FS. Since sediments, and ground water.
Alternative SB Is not a site wide alternative, but
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Institutional Controls - Institutional controls for.. Alternative 2 - Containment
the Site will include deed restrictions intended
to limit future land and ground water use; and Estimated Capital Costs: $2.24 million
security fences to limit access. DNREC will Estimated Annual O&M Costs: $80,000
also implement a ground water management Estimated Present-Worth Costs: $3.47 million
zone for the area impacted by the releases.

Ground Water - In addition to the components
Monitoring - Site monitoring will include discussed above under common elements,
monitoring of the ground water in both the additional extraction wells would be installed
Columbia and Potomac Formations and to reduce the flow of ground water to the Red
monitoring of the surface water systems Uon Creek. Five additional extraction wells
present at the Site (the wetlands, the unnamed were used in the FS to develop cost estimates.
tributary to Red Lion Creek, and Red Lion
Creek). A monitoring plan will be prepared Soils - Soils along the western drainage gully
during the Remedial Design phase which will (to a depth of 7 feet) that exceed the clean-up
describe in detail the Site monitoring activities. criteria of 33 mg/kg of total COCs and the soils
The ground water monitoring activity will along the eastern drainage ditch (to a depth of
involve the installation of additional on-site and 3 feet) and Catch Basin #1 (to a depth of 15
off-site monitoring wells. Ecological monitoring feet) that exceed the clean-up criteria of
will be conducted over a six year timeframe, 625/450 mg/kg of total COCs would be
with the first round prior to the start of remedial excavated and consolidated in the existing
action to establish a data baseline and then sedimentation basin, followed by in situ
annually thereafter until the five year review. stabilisation/solidification. The soil pile material
The ecological monitoring activities may would be consolidated in the basin as well.
include chemical analysis of surface water, The basin would then be capped with a multi-
sediments and fish tissue, and sediment layer cap. The excavated and backfilled areas
bioassays. where elevated levels of contaminants remain

in the subsurface would be capped with either
The following is a brief description of the asphalt or a Flexible Membrane Liner ("FML").
alternatives which were evaluated for this Site. An asphalt cap would be applied in the area of
A summary of each of the alternatives is the railroad tracks and Catch Basin to reduce
included in Table 3. infiltration (See Figure 5).

Sediments - New sift fences would be installed
. Alternative 1 - No Action _:jn"̂ e_un_narn_ed tributary to Red Lion Creek to
Estimated Capital Costs: $0 prevent contaminated sediment migration to
Estimated Annual O&M Costs: $0 the Red Uon Creek (See Figure 9). Excavated
Estimated Present-Worth Costs: $0 soils and sediments would be consolidated

with the existing sediments in the
The NCP requires that EPA consider a no sedimentation basin as described above in the
action alternative for every site to establish a paragraph titled "Soils*.
baseline for comparison to alternatives that do
require action. Under this alternative, the
existing ground water treatment and recovery
system would be discontinued. The existing Alternative 3 - Closure and In Situ
contaminated soils, soil piles, and Bioremediation of Wetland Sediments
sedimentation basin would remain in place,
No further activities for upgrading or closure of Estimated Capital Costs: $5.2 million
the soil piles or sedimentation basin would Estimated Annual O&M Costs: $101,000
occur. Estimated Present-Worth Costs: $6.8 million

Ground Water - In addition to the components
discussed above under common elements, a

AR3Q8506



10

ground water containment system would be Alternative 4 A - Thermal Treatment and In Situ
installed along the shorelines of the unnamed Bioremediatton of Wetland Sediment
tributary and the Red Lion Creek to capture
ground water before it enters the Red Lion Estimated Capital Costs: $10.1 million
Creek. A deep interceptor trench was Estimated Annual O&M Costs: $106,700
described in the FS to evaluate the Estimated Present-Worth Costs: $11.7 million
containment approach as well as to develop
costs. Other physical barriers that could be This alternative includes the treatment of soils
used at the Site include sheet pilings or a and sediments using thermal desorption
slurry wall. The exact length and location (see technology. Thermal desorption is the heat-
Figure 7) of the hydraulic barrier to contain inbuced desorption, volatilization, and capture
contaminated ground water and DNAPLs of volatile and semi-volatile organic
would be based on information gathered compounds from contaminated solids. The
during remedial design ("RD") activities. contaminants are removed from the soil,

collected, and concentrated in the vapor
Soils - The same as Alternative 2 for surface treatment system. The concentrated
and subsurface soils, except the sedimentation contaminants may be able to be returned to
basin would be retrofitted with a new liner and the SCD facility processing units for recycling
leachate collection system (See Figure 6). or would be shipped to a RCRA permitted

treatment or disposal facility.
Sediments - Contaminated sediments along
the unnamed tributary to the Red Uon Creek Ground Water - same as Alternative 3
and the Red Lion Creek itself, that exceed the
off-site (Includes sediments outside the existing Soils - Soils along the western drainage gully
fence of the SCD plant and noted as the SCD (to a depth of 7 feet) that exceed the clean-up
Facility Boundary on Figure 2) clean-up criteria criteria of 33 mg/kg of total COCs and the soils
of 33 mg/kg of total COCs which are along the eastern drainage ditch (to a depth of
accessible from the shorelines using 3 feet) and Catch Basin #1 (to a depth of 15
conventional equipment would be excavated, feet) that exceed the on-site clean-up criteria of
stabilized, and consolidated Into the retrofitted 625/450 mg/kg of total COCs would be
sedimentation basin. The excavated excavated. These soils along with the soils in
sediments and the existing sediments in the the soil piles and the sedimentation basin,
sedimentation basin would be stabilized in a would undergo thermal desorption. Treated
mechanical mixing plant prior to being placed soils would be used as backfill where the
back In the retrofitted basin. Those sediments treatment is successful in remediating the soils
that exceed the clean-up criteria of 33 mg/kg to the clean-up levels. Those soils not
of total COCs and are difficult to access in the remediated to clean-up criteria would be
wetland area of the unnamed tributary to the stabilized/solidified, if necessary, and
Red Lion Creek and the Red Uon Creek would consolidated into the sedimentation basin.
undergo In situ bfotogfcal treatment In situ The sedimentation basin would be retrofitted
bioremedlatlon technology entails treating the as delineated in Alternative 3. In excavated
contaminated soils in place, eliminating the areas, where high concentration subsurface
need for soil excavation. The technology soils remain, a Flexible Membrane Liner or
usually Involves enhancing natural asphalt would be used to cap the backfilled
biodegradatton processes by adding nutrients, excavations. An asphalt cap would be
oxygen, and In some cases, microorganisms. applied in the area of the railroad track and
See Figure 9 for the approximate delineation of Catch Basin #1 to reduce infiltration (See
the area to be remediated in and along the Figure 8).
wetlands,

Sediments - Contaminated sediments along
the unnamed tributary to Red Lion Creek and
the Red Lion Creek that exceed the off-site
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(includes sediments outside the existing fence Regardless, all of the contaminants are volatile
of the SCD plant and noted as the SCD facility and amenable to biodegradation, which
boundary of Figure 2) clean-up criteria of 33 suggests that bioremediation could be
mg/kg of total COCs which are accessible from effectively used at this Site_.
the shorelines using conventional equipment
would be excavated, thermally treated, and Ground Water - Same as Alternative 3
used as backfill. Those sediments not
remediated to 33 mg/kg would be Soils/Sediments - Excavation of soils and
stabilized/solidified, if necessary, and sediments as delineated in Alternative 4B, only
consolidated into the retrofitted sedimentation the treatment technology employed will be ex
basin as described above. Those sediments sftu biological treatment rather than thermal
which exceed the clean-up criteria of 33 mg/kg treatment (See Figures 8 and 9).
of total COCs and are difficult to access in the
wetland area of the unnamed tributary and the
Red Lion Creek would undergo in situ EPA is recommending an alternative that is a
biological treatment as described under modification of the alternatives proposed in the
Alternative 3. See Figure 9 for the approximate FS which will be described below as
delineation of the wetland areas to be Alternative 6 and evaluated as a separate
remediated. _ . .alternative in the comparison of alternatives.

Alternative 4 B - Thermal Treatment Alternative 6 - Ex Situ/In Situ Btoremediation

Estimated Capital Costs: $15.5 million Estimated Capital Costs: $4.9 to 10.8 million
Estimated Annual O&M Costs: $100,000 Estimated Annual O&M Costs: $90,000
Estimated Present-Worth Costs: $17.06 million Estimated Present Worth Costs: $6.6 to 12.2

million
Same as alternative 4A, except all soils and
sediments, including those areas which are This alternative includes the treatment of soils
difficult to access, that exceed the clean-up and sediments using bioremediation
criteria of 33 mg/kg of total COCs along the technology and is a modification/combination
unnamed tributary to Red Uon Creek and the of Alternatives 5A and 5B as described in the
Red Lion Creek would be excavated and FS Addendum. The modification would include
thermally treated (See Figures 8 and 9). a combination of both in situ and ex situ

bioremediation. The actual biological
treatment process will be refined after

Alternative 5A - Ex Sftu Biological Treatment additional studies including treatability studies
and pilot scale tests are conducted.

Estimated Capital Costs: $9 to 11.3 million
Estimated Annual O&M Costs: $100,000 " Ground Water - Same as Alternative 3
Estimated Present-Worth Costs: $10.6-12.9
million Soils/Sediments - Soils along the western

drainage gully (to a depth of 7 feet) that
This alternative, as discussed in the FS exceed the clean-up criteria of 33 mg/kg of
Addendum, involves the ex sftu -biological total COCs and the soils along the eastern
treatment of contaminated soils and sediments. drainage ditch (to a depth of 3 feet) and Catch
This treatment may take place under aerobic Basin #1 (to a depth of 15 feet) that exceed
(the presence of oxygen) or anaerobic the clean-up criteria of 625/450 mg/kg of total
(absence of oxygen) conditionSi The results of COCs would either be excavated and
the treatabtlity study conducted as part of the biologically treated or biologically treated in
RI/FS to determine the viability of placa After treatment, the soils adjacent to
bioremediation technology for soils and Catch Basin #1 would be capped (as
sediments at the SCD Site were not definitive. described in Alternative 4A). The soils along
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the railroad track area would be biologically VI. EVALUATION OF
treated in-place or capped (as described in ALTERNATIVES/SELECTION OF EPA'S
Alternative 4A). Soils and sediments outside PREFERRED ALTERNATIVE
the existing fence that exceed the off-site
cieanrup criteria of 33 mg/kg for total COCs Ground Water - EPA recommends an interim
(Includes soils and sediments outside the action to contain ground water and remove
existing fence of the SCD plant and noted as sources of DNAPL contamination (these
the SCD facility boundary on Figure 2) would sources of DNAPL contamination will be
also be remediated with biological treatment identified during Remedial Design) as
This alternative would remediate and cap the delineated in Alternative 3. This interim action
same soils and sediments as delineated under is protective of human health and the
Alternatives 4A and 4B, only the treatment environment in the short term and is intended
technology employed would be bioremediation. to provide adequate protection until a final
The sediments in the sedimentation basin ROD which addresses remediation of ground
would be removed from the basin for ex situ water is implemented.
bioremediation. In turn, the sedimentation
basin would be dismantled and closed. Soils/Sediments - EPA's recommendation for a
Closure would include testing of the soils final action to remediate the contaminated soils
underlying the existing liner to insure that the and sediments at the SCD Site is Alternative
soils are not contaminated. Any contaminated 6 - Ex Situ/In Situ Biological Treatment with a
soils underlying the basin that exceed the off- contingency final action of Alternative 4B -
site clean-up criteria of 33 mg/kg for total Thermal Treatment, if Alternative 6 is unable to
COCs would be remediated with biological remediate contaminated soils and sediments to
treatment. ' . the clean-up criteria. Additional studies of both

ex situ bioremediation (Alternative 5A in the
Under this alternative, the soils (as discussed Feasibility Study Addendum) and In situ
above) inside the existing fence would be bioremediation (Alternative 5B in the Feasibility
treated until the soils are remediated to the on- Study Addendum) will be conducted during RD
site clean-up criteria of 625/450 mg/kg for total to determine if ex situ and/or in situ biological
COCs. All soils and sediments outside the treatment will be able to treat the
existing fence, which exceed the off-site clean- soils/sediments to the clean-up criteria If
up crrteria of 33 mg/kg for total COCs would additional studies demonstrate that ex situ
be treated until the soils and sediments are and/or in situ biological treatment is unable to
remediated to the clean-up criteria of 33 mg/kg remediate soils to the clean-up criteria as
for total COCs. After the excavated soils are delineated in Section IV C, then Alternative 4B
remediated to the clean-up criteria, they could will be implemented.
be used to backfill the excavated areas. Those
soils which are excavated and treated, but not Each of the alternatives in the FS proposed
used for backfill will be remediated to 33 using the existing sedimentation basin for
mg/kg for total COCs, These treated soils consolidating contaminated and or treated
which are not used for backfill would be placed soils and sediments. EPA is recommending
In the area formerly occupied by the that the preferred alternative include
sedimentation basin. Closure of the area dismantling of the existing sedimentation basin,
formerly occupied by the sedimentation basin and using the area that is currently occupied
would entail grading, seeding and stabilizing by the basin to place treated soils (i.e., soils
with a variety of plants and shrubs. Species containing less than 33 mg/kg total COCs).
will be selected for their value in development ' Closure of this area will consist of placement of
of diversity, density, and abundance of habitat top soil, seeding and planting a variety of
values. plants and grasses. The flora species will be

selected for survh/ability and suitability under
the varying conditions of the Site and will
include mixed herbs, grasses and shrubs.
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In selecting EPA's preferred alternative EPA contaminants causing the site risks.
evaluated each proposed remedy against the
nine criteria specified in the National • Short-term effectiveness:
Contingency Plan. Each alternative must first
satisfy the threshold criteria as described The time until protection is achieved and
below. Next the primary balancing criteria are the short-term risk or impact to the community,
used to weigh the tradeoffs or advantages and on-site workers and the environment that may
disadvantages of the various alternatives. be posed during the construction and
Finally, after public comment has been implementation of the alternative.
obtained, the modifying criteria are considered.
Below is a summary of the nine criteria that • Implementabilitv:
were used to evaluate the remedial alternatives
for the SCD Site. The technical and administrative feasibility

of a remedy, including the availability of
materials and services needed to implement

Threshold Criteria that remedy.

• Overall protection of human health and • Cost: _
the environment: _ _ _ _ _

Includeŝ estimated capital̂  operation and
Whether the remedy provides adequate maintenance, and net present worth costs.

protection of human health and the
environment and how risks posed through
each pathway are eliminated, reduced or Modifying Criteria
controlled through treatment, engineering
controls, or institutional controls. • State Acceptance:

• Compliance with ARARs: . _ ̂ Whether tne St̂ e concurs with, opposes,
or has no comment on the Preferred Remedial

Whether or not a remedy will meet all Alternative.
applicable or relevant and appropriate
requirements (ARARs) of Federal and State • Community Acceptance:
environmental statutes and/or whether there
are grounds for invoking a waiver. Whether or Whether the public agrees with the
not the remedy complies with advisories, Preferred Remedial Alternative (this will be
criteria and/or guidance that may be relevant. assessed in the ROD following a review of the

public comments received on the Proposed
Plan).

Primary Balancing Criteria
COMPARATIVE ANALYSIS OF ALTERNATIVES

• Long-Term effectiveness and
permanence: Thejollowing summary profiles the

performance of the preferred alternative in
The ability of the remedy to afford long terms of the nine criteria, noting how it

term, effective and permanent protection to compares to the other alternatives under
human health and the environment along with consideration.
the degree of certainty that the alternative will
prove successful. Overall Protection of Human Health and the

Environment
• Reduction of toxicitv. mobility or volume:

Alternative 1 (No Action) would neither
The extent to which the alternative will eliminate nor reduce to acceptable levels the

reduce the toxicity, mobility, or volume of the threats to human health or the environment
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presented by contamination at the Site. It is Compliance with ARARS
therefore unacceptable and will hot be
discussed In the remainder of this analysis. Ground water

In accordance with EPA's Ground Water
Protection Guidelines, the Columbia aquifer is

Ground Water _ classified as a Class HBjiquifer (i.e., potential
The ground water alternatives are the same for for use as a drinking water source). Both the
Alternatives 3 through 6. Based on historical Federal and State Safe.Drinking Water laws set
data of the existing pump and treat system, it minimum standards for drinking water called
Is uncertain whether the ground water system Maximum Contaminant Levels (MCLs), which
proposed in Alternative 2 would be effective in are applicable under CERCLA Since EPA is
preventing contaminated ground water from recommending an interim action to contain
entering Red Lion Creek. The ground water ground water and DNAPL, all of the
containment and extraction system included as alternatives will require that additional work be
a component of Alternatives 3 through 6 is conducted to determine not only the extent of
considered more protective of human health DNAPL contamination, but also the likelihood
and the environment. of remediating the ground water to MCLs and

applicable state standards within a reasonable
goils/Sedlments/Sufface Water timeframe as determined by EPA in
Alternative 2 includes the installation of new silt consultation with DNREC.
fences along the unnamed tributary to Red
Uon Creek to prevent migration of All of the alternatives will have air emissions
contaminants into the Red Lion Creek. Under from the ground water treatment systems
Alternative 2, however, some of the which will be treated either in the existing plant
contaminated sediments will be left in place boilers, or other appropriate equipment
which allow for continued exposure to (approved by EPA in consultation with DNREC)
ecological systems. Alternative 3 would treat to comply with Federal and State ARARs.
some of the contaminated sediments and
contain the remaining contaminated soils and AH of the alternatives will discharge treated
sediments by placing them In a lined and ground water to the Delaware River and will
capped disposal un'rt, thereby reducing comply with the substantive requirements of
exposure. Although Alternatives 4A, 5A and 6 the NPDES program and Federal and State
will treat all surface soils and sediments water laws.
exceeding clean-up criteria, in sftu
bioremediation Is an innovative technology and
its success for treating chlorinated benzenes Soils/Sediments/Surface Water
has not been demonstrated in the field to date. The soils and sediments are contaminated due
Alternative 4B is considered more protective to a release of commercial chemical products
because there is sufficient technical information which are listed as hazardous wastes in 40
to demonstrate that thermal treatment will be CFR Section 261.33. Once these soils are
successful In treating the soils and sediments excavated, they must be managed in
to the clean-up criteria. Alternatives 4B, 5A accordance with Federal and State RCRA
and possibly 6 will, however, result in the regulations. AH of the alternatives in the FS
temporary loss of some habitat during proposed placing excavated, treated and/or
remediation. Under Alternatives 3, 4A, 4B, 5A untreated, soils in the existing sedimentation
and 6, surface water will be addressed through basin. RCRA regulations would require that all
remediation of the soils, sediments, and the excavated contaminated soil be treated to
ground water because contaminated ground satisfy Land Disposal Regulations (40 CFR
water How to the Red Lion Creek will be Section 268) and that the sedimentation basin
eliminated. Surface water run-off will no longer be designed and constructed in accordance
come in contact with highly contaminated soils with RCRA hazardous waste treatment, storage
and sediments because the contaminated soils and disposal facility regulations.
will be remediated to the clean-up criteria
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The Hazardous and Solid Waste Amendments - threat to human health and the environment.
of 1984 (HSWA) prohibited the land disposal of Therefore, once the Superfund contaminated
untreated hazardous wastes. HSWA required soils and sediments at the Site have been
that EPA set '...levels or methods of treatment, treated to reduce the concentration of COCs to
if any, which substantially diminish the toxicity below the clean-up criteria or performance
of the waste or substantially reduce the standards, they need not be managed in
likelihood of migration of hazardous accordance with all Subtitle C requirements
constituents from the wastes..." On June 1, provided the treated soils are
1990, EPA promulgated land disposal managed/disposed at the SCD Superfund Site
regulations for various hazardous wastes, as that Site is described in Section II of this
including chlorobenzene (U037), 1,2- Proposed Plan. The site specific clean-up
dichlorobenzene (U070), 1,3-dichlorobenzene criteria, however, will only apply to the waste or
(U071), and 1,4-dichlorobenzene (U072). contamination described in this Proposed Plan;
These regulations delineated certain treatment they are not intended to be used as clean-up
standards and concentration based standards. criteria or standards for any other
The concentration based standards of 5.7 contamination or wastes under any other
mg/kg for chlorobenzene and 6,2 mg/kg for circumstances.
1,2-, 1,3-, and 1,4-dichIorobenzene "reflect the
performance of well-designed and well Alternatives 2 and 3 would not be able to
operated incineration systems." comply with these requirements because

neither alternative will reduce the concentration
An interpretation of the Federal RCRA of contaminants in the soils or sediments to
regulations, referred to as the "Contained In . satisfy the Land Disposal Regulations or health
Rule1, states that contaminated media (e.g., based numbers. Alternative 2 and Alternative
soil) which contains hazardous waste must be 3, as they address the remediation of soils and
managed as if it were hazardous waste, sediments, will be eliminated from further
subject to all treatment, storage and disposal consideration as viable alternatives since
requirements under RCRA Subtitle C, until it no neither alternative will satisfy the RCRA ARARs.
longer contains hazardous waste. Under the
"Contained In Rule", contaminated soil is Additional treatability studies/pilot tests are
considered to no longer contain listed required to determine if Alternatives 5A and 6
hazardous waste when hazardous constituents would satisfy the above requirements.
of the listed waste are at or below health- Previous studies have demonstrated that
based levels. The clean-up criteria for the SCD Alternatives 4A and 48 can remove 99.9% of
Site, as discussed in Section IV of this the contaminants and it in turn will be able to
Proposed Plan, were developed after a comply with the above ARAR.
thorough review of both the site specific
human health risk assessment and the site There are several other ARARs associated with
specific ecological risk assessment which were remediation of the soils and sediments that
prepared during the RI/FS. As such, the clean- need to be complied with, for example, the
up criteria or performance standards are Delaware Wetlands Act of 1973 and the
health-based levels which, when met, will Archeological and Historical Preservation Act of
minimize the threat to human health and the 1974. All of the alternatives can be designed
environment and implemented to comply w'rth these

requirements.
Although the land disposal treatment
standards are more stringent than the There are no ARARs that establish specific
Superfund clean-up criteria which were clean-up criteria for soils and sediments.
selected for the SCD Site using the Superfund Therefore, the results of the human health and
Risk Assessment Guidance Document and the ecological risk assessment performed as part
sfte_specific human health and ecological of the RI/FS were used to establish acceptable
assessments, EPA believes that the clean-up exposure levels for soils and sediments.
criteria are protective and will minimize the Alternatives 4B and 5A will have the greatest
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negative Impact on the surrounding wetlands, soils/sediments to 33 mg/kg), the contingency
sine© they Involve the physical removal of all Alternative 4B, will provide for long-term
contaminated soils and sediments above the effectiveness and permanence.
established clean-up criteria This impact is
off-set by having the most assurance of
satisfying Delaware Surface Water Quality Reduction of Toxicity, Mobility, or Volume
Standards for Red Uon Creek. Each of the through Treatment
alternatives involves some Impact on the
wetland areas. Alternatives 3, 4A and 6 may Ground Water
be the least disruptive to the habitats in the Each of the alternatives would reduce the
wetlands, however, each alternative includes volume and toxicity of the contamination
provisions for wetlands restoration. through the use of recovery wells at DNAPL

pools identified during the remedial design.
The interceptor trench in Alternatives 3 through
6 provides a more effective hydraulic barrier

tong-Term Effectiveness and Permanence than the extraction wells in Alternative 2, and in
turn would be more effective in reducing the

Ground Water mobility of contaminated ground water and
The ground water treatment and containment DNAPLs.
systems proposed in Alternatives 3, 4A, 4B, 5A
and 6 provide a more effective barrier in Soils/Sediments/Surface Water
containing the ground water plume than the Alternatives 4A, 48, 5A and 6 provide for
option proposed In Alternative 2. All of the maximum reduction of toxicity and mobility by
alternatives will result in hazardous substances permanently treating the soils and in turn
remaining on-site above health-based levels. conforming with the statutory preference for
Sines the ground water component of the treatment as a principle element In remediation
remedy is an interim action, review of this goals, if additional studies demonstrate that
portion of the remedy will be ongoing as EPA bioremediation (Alternatives 4A, 5A and 6) is
continues to develop final remedial alternatives ineffective, (i.e., cannot reduce the level of
for the ground water and DNAPLS. contaminants in off-site soils/sediments to 33

mg/kg), Alternative 4B, would be most effective
Soils/Sedlrnents/Surface Water in reducing the toxicity, mobility, and volume of
There is some uncertainty associated with contamination through treatment
remediating the sediments to clean-up criteria
with in situ bioremediation in Alternatives 4A
and 6. Previous studies have demonstrated
that the thermal treatment in Alternatives 4A Short-Term Effectiveness
and 4B Is capable of a 99.9% removal
efficiency. If bioremediation is successful, Ground Water
Alternatives 5A and 6 provide for treatment of Alternative 2 requires the installation of
all surface soils and sediments above the additional extraction wells which is much less
clean-up criteria and therefore offer long-term intrusive than the construction of the
effectiveness and permanence equivalent to interceptor trench which is the ground water
Alternative 4B. There are uncertainties remedial measure proposed in Alternatives 3
associated with bioremediation (Alternatives through 6. The trench would require more
4A, 5A and 6) in satisfying performance manpower and could possibly expose workers
standards or clean-up criteria, which will and the environment to airborne emissions and
require treatabifrty studies and/or pilot scale contaminated ground water during its
tests pdor to implementation. In the event that construction. Alternative 2 would have a
treatability studies demonstrate that the minimum impact on the wetlands and could be
technology employed pursuant to Alternatives implemented more quickly than the interceptor
4A, SA and 6 Is ineffective, 0.e., cannot reduce trench. The topography of the area where the
the level of contaminants in off-site trench would be constructed is steep in some
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areas, resulting in space constraints and operation and maintenance ('O&M"). The cost
associated safety hazards. estimates are based on a variety of

information, including estimates from suppliers,
Soils/Sediments/Surface Water _ construction unit costs, vendor information,
Alternatives 4A, 4B, and 5A require excavation 'and conventional cost estimating guides.
of sediments which can result in additional Alternatives 4A, 4B, 5A and 6 are in line with
exposure of workers and the environment to the statutory preference for treatment to
airborne emissions. Both 4B and 5A will have a reduce inherent hazards posed by principle
short-term negative impact on wetlands, which threats. The present worth cost of Alternative
will be mitigated as part of the remedial action. 4A is $11.7 million, 4B is estimated at $17.1
If additional treatability studies demonstrate million, Alternative 5A is estimated to cost from
that in situ bioremediation can satisfy the $10.6 million.to $12.9 million, and Alternative 6
performance standards and clean-up criteria is estimated to cost from $6.6 million to $12.2
for sediments in the unnamed tributary, million. EPA's recommendation to dismantle
Alternatives 4A and 6 would be equivalent in the existing sedimentation basin will result in a
short-term impacts. There Is some uncertainty reduction to the present worth costs of
of the timeframes required for bioremediation, approximately $800.000 for Alternatives 4A, 4B,
both in situ and ex situ (Alternatives 4A, 5A, and 5A.
and 6), to treat the soils and sediments to the
clean-up criteria. __-_.__- _ State Acceptance

Based upon information available at this time,
Implementabilrty DNREC supports the preferred alternative

(Alternative 6) with a contingency for
Ground Water : _ _ . . . _ ______ .Alternative 4B if additional studies conducted
Alternative 2 is easier to implement than during RD demonstrate that biological
Alternatives 3 through 6, because of the treatment will not be able to achieve the clean-
simpler design. Ground water remediation for up criteria. However, DNREC will consider
Alternatives 3 through 6 employs conventional public comment on the proposed remedy and
construction techniques but the limited space will make a final decision only after a review of
available, as well as the specific hydraulic public comments is completed. DNREC's
barrier type selected, may affect the relative decision regarding concurrence with the final
ease of implementability. remedy will be documented In the Record of

Decision for the Site. DNREC does not
Soils/Sediments/Surface Water advocate the uncontrolled stockpiling of soil
Alternative 4B (Thermal Treatment) is a proven with contamination levels greater than 33 ppm
technology, but is more difficult to implement COCs at the SCD plant facility.
than Alternative 4A, due to difficulties in
accessing some of the sediments, as well as Community Acceptance
pre-treating the sediments to reduce the Community acceptance of the preferred
moisture content Alternative 5A (Ex Situ alternative will be evaluated after the public
Biological Treatment) is a developing comment period ends and will be discussed in
technology and would require additional the Responsiveness Summary in the ROD.
treatability studies and/or pilot scale tests prior
to implementing on a site-wide basis. Summary of the Preferred Alternative
Monitoring the effectiveness of in situ EPA's preferred alternative for the SCD Site is
bioremediation (Alternatives 4A and 6) may . Alternative 6 - Biological Treatment with a
present additional uncertainties. contingency alternative of Alternative 4B -

Thermal Treatment. The preferred alternative
Cost . requires additional investigation (treatability

study and/or pilot scale tests) during the
All media ....... _ . remedial design phase of the Site remediation
The <eosts of the alternatives shown above in to demonstrate that the technology will satisfy
Section V are based on capital costs and performance standards and the clean-up
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criteria. Both Alternative 6 and the If, based on the results of the additional
contingency alternative of Alternative 4B treatability studies, bioremediation Is performed
provide for substantial risk reduction through in the field, it must effectively reduce the
the treatment of the principal threat of concentration of contaminants to satisfy the
contaminated soils and sediments with an clean-up criteria. If biological remediation is
interim action to contain ground water at the . unable to achieve these levels, Alternative 4B
Site. will be implemented.

Alternative 6 will biologically treat surface soils If, based on the results of further testing during
and sediments above the clean-up criteria (See the remedial design phase, it is determined
Section IV C). The contingency alternative of that in situ and/or ex situ bioremediation is not
Alternative 4B will thermally treat surface soils feasible for this Site, the contingency option is
and sediments above the clean-up criteria. Alternative 4B - Thermal Treatment. Low
Under either alternative, the contaminated Temperature Thermal Desorption (LTTD) heats
soils in the vicinity of the railroad tracks will be contaminated soils/sediments at low
capped. 40 C.F.R. Section 3QQ.430(a)(1)(iii) of temperatures ranging from 200 to 1000*F,
the NCP states that: driving off water and volatile contaminants. Off

gases (air emissions) will be burned in an
"EPA expects to use innovative technology afterburner, sent to the existing boilers, or
when such technology offers the potential for captured by carbon adsorption beds.
comparable or superior treatment performance
or Implementabiifty... or lower costs for similar With the exception of the surface soils along
levels of performance..." the railroad tracks, the surface soils and

sediments as described under Alternative 6,
The FS Addendum Identified Alternative 5B - In including the waste piles and sedimentation
Situ bioremediation as a supplement to basin will undergo treatment to remediate the
Alternatives 3 and 4A. EPA is recommending soils and sediments to clean-up criteria. Soils
that the additional studies which will be and sediments excavated from off-site
conducted as part of the Remedial Design, (includes soils and sediments outside the
evaluate the potential of both ex situ ' existing fence of the SCD facility and noted as
(Alternative 5A In the FS Addendum) and in the SCD facility boundary on Figure 2) cannot
situ (Alternative 5B In the FS Addendum) be used for on-site (includes excavated areas
bioremediation. Either ex situ or in situ inside the existing fence of the SCD facility and
bioremediation, or a combination of both noted as the SCD facility boundary on Figure
(Alternative 6), fulfills the NCP expectations to 2) backfill until they have undergone treatment
utilize innovative technology when appropriate. to attempt to meet the clean-up criteria of 33

mg/kg of total COCs. Since shutting down the
The actual biological treatment process will be railroad tracks would result in shutting down
refined during the initial studies. One type of plant operations, the remedy for the soils in
ex situ bioremediation under consideration is this area will consist of either an asphalt cap or
slurry phase bioremediation, where in situ biological treatment. Soils in the vicinity
contaminated soils and sediments are placed of the catch basin will be biologically treated in
in a reactor (tank) and combined with water to place or excavated to a depth of fifteen feet
form a slurry. Other types of ex situ Excavation beyond this depth would result in
bioremediation that may be considered and damage to the structural integrity of the catch
evaluated include solid-phase bioremediation basin. After the soils adjacent to the catch
(landfarming) and composting. In sftu basin have been excavated and treated, the
bioremediation entails the addition of nutrients, area will be backfilled and capped with an
oxygen (if the process is aerobic), and asphalt cap.
microorganisms to the contaminated sediments
to enhance the natural biodegradation The clean-up criteria for on-site soils and
process. _ _ sediments (includes soils and sediments inside

the existing fence of the SCD facility and noted

QR3085I5



19

as the SCD facility boundary on Figure 2) is The ground water containment component of
625 mg/kg of total COCs with a ceiling of 450 the preferred alternative is an interim remedy
mg/kg for 1,4-dichlorobenzene. All excavated and consists of a physical barrier such as a
contaminated soils and sediments must be trench or slurry wall. The physical barrier will
remediated to the on-site clean-up criteria' be installed along the shorelines of the
before they can be used as backfill for the_on- unnamed tributary and the Red Uon Creek to
site excavated areas. capture ground water and DNAPLs before they

enter the Red Uon Creek. In addition, low
The clean-up criteria for off-site soils and volume recovery wells will be installed to
sediments (includes soils and sediments attempt to recover DNAPLs. The recovered
outside the existing fence of the SCD facility DNAPLs will be stored on-site temporarily and
and noted as the SCD facility boundary on ultimately disposed of off-site in accordance
Figure 2) is 33 mg/kg of total COCs. All with applicable hazardous waste regulations.
excavated contaminated soils and sediments Recovered ground water will be treated in the
must be remediated to the off-site clean-up existing air stripper and then discharged to the
criteria before they can be used as backfill for Delaware River under SCO's NPDES permit
the off-site excavated areas. requirements. Off gases will be burned in the

existing facility boilers in accordance with all
Any excavated contaminated soils which are applicable federal and state requirements.
not used as backfill material must be
remediated to 33 mg/kg of total COCs. These Repairs and upgrades (if necessary) of the
soils and sediments can then be placed in the existing ground water pump and treat system
area formerly occupied by the sedimentation will be required. Historically, a few of the well
basin as described below. pumps have not functioned at optimum

capacity. At a minimum, measures to insure
The FS proposed placing all soils and that the existing recovery wells pump at design
sediments that could not be successfully capacity will be required. In addition, routine
treated to the clean-up criteria in a retrofitted physical testing of Catch Basin #1 will be
sedimentation basin. Placement of required to minimize the possibility of future
contaminated soils in a sedimentation basin releases.
would be in violation of RCRA Land Disposal
regulations. EPA will require that all soils and Institutional controls including site monitoring,
sediments be treated to the clean-up criteria site access restrictions, and deed restrictions
prior-to. backfilling or placement on-site/off-srte will be implemented. In addition, DNREC will
whether bioremediation (Alternative 6) or the implement a ground water management zone
' contingency remedy of thermal treatment for the area
(Alternative 4B) is implemented. Based on
previous Low Temperature Thermal Desorption The remedy includes a provision for the
Treatability studies, EPA anticipates that all development of a plan to provide an alternate
soils and sediments can be successfully means of treating the ground water and
treated to 33 mg/kg of total COCs. In turn DNAPLs in the event that SCD should cease or
there is no need for retrofitting or using the curtail operations at this location. Any other
sedimentation basin. EPA is recommending environmental concerns at the time of possible
that the sedimentation basin be dismantled closure of the facility will be addressed by
after the sediments are removed, and any various Federal laws and regulations as well as
underlying contaminated surface soil be those of the State of Delaware.
excavated for treatment. The area formerly
occupied by the sedimentation basin can then Additional investigative work will be required to
be used to place all treated soils and define the extent of the DNAPL contamination. .
sediments which will not be used as backfill A detailed evaluation of the restoration
material. After all the soils and sediments are potential of the aquifer will also be conducted.
treated, the area can be graded and seeded in The FS did not address remediation of ground
a manner to promote ecological diversity. water in the vicinity of MW #16, which is
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adjacent to the effluent pipeline. Since the erosion and sedimentation control
Investigation of this area was limited to one requirements. Temporary stabilization will
round of sampling, additional investigation of include planting of an acceptable annual
this area will be conducted during the remedial species in the upland/bank areas. The
design. Upon completion of this additional plantings will be maintained until the area is
work, EPA will make a final decision on the stabilized; and
remedy which will be documented in a final
ROD for ground water remediation. 3) Natural succession is acceptable as long as

there is a Phragmftes control plan in place.
Pre-remedlatlon and post-remediation
monitoring of the Site, according to a Both Alternative 6 and the contingency
monitoring plan developed during remedial alternative of Alternative 4B may have a
design, is required to ensure that the remedy transfer of contaminants from the solid/liquid
Is protective of resources at the Site. Site phase to the air phase. EPA will require
monitoring activities will Include monitoring of controls for these air emissions.
the ground water In both the Columbia and
Potomac Formations and monitoring of the . Alternative 6 with a contingency of Alternative
surface water systems present at the Site (the 48, is the preferred alternative for the treatment
wetlands, unnamed tributary to Red Uon of soils, sediments and ground water at the
Creek, and the Red Lion Creek). The ground Site, since it meets the threshold criteria, and
water monitoring activity will involve the provides the best balance of effectiveness,
Installation of additional on-site and off-site permanence, implementabirrty, and reduction
monitoring wells. Ecological monitoring will be of toxicity, mobility and volume of contaminants
conducted annually with the first round prior to through treatment. The NCP states that EPA
the start of remedial action to establish a data will place priority on treating materials that
baseline and then annually thereafter until the pose the principle threat at a given site.
five-year review. The ecological monitoring Alternative 6 is selected as the preferred
activities may include chemical analysis of alternative because it has the potential to
surface water, sediments and fish tissue, and achieve the same end result as Alternative 4B
sediment bioassays. Decisions .regarding the at a substantially lower cost. EPA and DNREC
possible need for additional remediation foresee the use of a combination of ex situ
activities will only be made after the monitoring bioremediation and in sttu-bioremediation at
activities have been conducted long enough to this Site. For example, ex situ bioremediation
establish trends and those trends have been could be used for all surface soils and some
thoroughly evaluated by EPA, DNREC, and any sediments. If successful, in situ bioremediation
necessary support agencies. Decisions would be used for the some of the sediments
regarding the need for any possible additional for which access is difficult along the unnamed
remediation activities at the Site will be made tributary and the Red Lion Creek.
by EPA and DNREC.

In the event, that additional investigation
Excavation In the wetland areas will meet the demonstrates that bioremediation will not be
following criteria: able to satisfy the performance standards, EPA

recommends that Alternative 4B be
1) The excavated areas in the low tying areas implemented. Previous studies have
can remain at the excavated elevation and demonstrated that this technology (low
grade (as opposed to backfilling) if an .temperature thermal desorption) is capable of
acceptable marsh substrate exists. Temporary a 99.9% Destruction and Removal Efficiency
stabilization will Include planting of water (ORE) for the contaminants found in the soils
tolerant annual species in the exposed wetland and sediments at the Site. In addition,
area; recovery and reuse of the product phase also

reduces the volume of residuals which could
2) The upland areas and banks will be require further treatment.
stabilized in accordance with substantive State
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Based on the information available at this time, available for review at the following Information
EPA believes that the preferred alternative, . Repositories:
.(Alternative 6) with the contingency alternative : _^ - '
(Alternative 4B) will be protective of human
health and the environment, will be cost
effective, and will utilize permanent solutions Delaware Department of Natural Resources
and alternative treatment technologies or and Environmental Control (DNREC)
resource recovery technologies to the 715 Grantham Lane
maximum extent practicable. New Castle, DE 19720

Attn: Anne Killer
EPA may, in consultation with DNREC and (302) 323-4540
other Federal and State natural resource
trustees, later modify the preferred alternative
or select another remedial action presented in
this Proposed Plan and RI/FS if new U.S. EPA
information or public comments warrant such Region III
action. The public, therefore, is encouraged to 841 Chestnut Building, 9th Floor
review and comment on all alternatives Philadelphia, PA 19107
identified in this Proposed Plan. The RI/FS Attn: Anna Butch (3HW01)
should be consulted for more information on (215) 597-3037
these alternatives.

VII. COMMUNITY ROLE IN SELECTION Public Comment Period
PROCESS

EPA encourages comments from the public on
This Proposed Plan is being distributed to all alternatives and on the information that
solicit public comment regarding the proposed supports the alternatives. Although EPA is •
remedial alternatives for cleaning up the SCD proposing^ preferred alternative, no final
Site. EPA relies on public input to assess the decision has been made. For this reason, EPA
needs and concerns of the local community. is providing a public comment period on the
To assure that the community's concerns are proposed plan. The public comment period
being addressed, a public comment period begins on April 4,1994 and concludes on May
lasting thirty (30) days will follow this public 4, 1994. This comment period will allow the
notice and a public meeting will be held in the public to comment on the alternatives
community. It is important to note that summarized in this Proposed Plan, and on the
although EPA has proposed a Preferred preferred alternative in particular. EPA will
Alternative, the final remedy selection for the select a remedy based on the information in
SCD Site has not been made. All comments the Administrative Record and on public
received will be considered and addressed by comments. Public comments can influence
EPA before a final remedy selection is made. EPA's choice. As a result, the final remedial

action for the Site, as presented in the ROD,
Detailed information on the material discussed may be different from the preferred alternative
herein may be found in the Administrative presented here. EPA will hold a public
Record for the Site, which contains the . meeting on April 27, 1994 at 7:00 p.m. at
Remedial Investigation and Feasibility Study Carpenters Union Hall, 626 Wilmington Road,
Reports, and other information used by EPA in New Castle, Delaware, to present a summary
the decision-making process. EPA encourages description of the alternatives. Interested
the public to review the Administrative Record citizens will have an opportunity to ask
in order to gain a more comprehensive questions and provide comments at that time.
understanding of the Site and Superfund Also, written comments may be submitted to
activities that have been conducted there. one of the following people:
Copies of the Administrative Record are
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Katherine Lose (3HW42)
Remedial Project Manager
U.S. Environmental Protection Agency
Region 111
841 Chestnut Building
Philadelphia, PA 19107
(215) 597-0910

Felicia Dailey, (3EA21)
Community Relations Coordinator
U.S. Environmental Protection Agency
Region III
841 Chestnut Building
Philadelphia, PA 19107
(215) 597-7710

Anne Miller
State Project Officer
DNREC
715 Grantham Lane
Newcastle, DE 19720
(302) 323-4540

Following the conclusion of the thirty (30) day
public comment period on this proposed plan,
a Responsrveness Summary will be prepared.
The Responsrveness Summary will summarize
and respond to significant comments on EPA's
Preferred Remedial Alternative. EPA will then
prepare a formal decision document, the
Record of Decision ("ROD*), that summarizes
the decision process and the remedy selected
for the Site. This ROD will include the
Responsh/eness Summary. Copies of the ROD
will be made available for public review in the
Information repositories. Once the formal
decision document is approved, EPA will begin
negotiations with the parties responsible for
contamination at the Site for the
Implementation of remedial design and
remedial action £RD/RA") for the Site.
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GLOSSARY Caps prevent surface exposure of
contaminated soils and sediments and reduce
or eliminate infiltration of rain water or other

Administrative Record -EPA's official _.PI®P'PMtion_into the soils or sediments. This
compilation of documents, data, reports, and minimizes the movement of contaminants from
other information that is considered important the site through ground water or surface water.
to the status of, and decisions made, relative
to a Superfund site. The record is placed in Carcinogen - A cancer-causing agent.
the information repositories to allow public
access to the material. Catch Basin - For this Site, the term refers to a

settling unit fed by process sewer lines, in
Air Stripping - A treatment system that removes which the heavier chlorinated compounds '
or "strips" volatile organic compounds from settle and are then recycled to the facility's
contaminated ground water by forcing an process.
airstream through the water and causing the
compounds to evaporate. CERCLA - see Superfund

Aquifer - An underground geologic formation, CFR - The Code of Federal Regulations. For
or group of formations, containing useable example, the citation 40 CFR Part 260 means
amounts of ground water that can supply wells Title 40 of the Code of Federal Regulations,
and springs. Part 260.

Aqurtard - a confining bed that retards but .Class II 8 Aquifer - An aquifer that has the
does not prevent the flow of ground water to or potential for use as a public drinking water
from an adjacent aquifer. source.

ARARs - Applicable, Relevant and Appropriate Desorption - The physical process of
Requirements: separating a volatile compound from a liquid or

solid mixture into a gas.
Applicable requirements are those clean-up
standards, standards of control, and other DNAPL - Dense Non-aqueous Phase Liquids
substantive environmental protection are organic compounds (or mixtures of
requirements, criteria, or limitations compounds) that are immiscible (resistant to
promulgated under Federal or State law that mixing) with water, and being more dense than
specifically address a hazardous substance, water, sink downward.
pollutant, contaminant, remedial action,
location, or other circumstance at a CERCLA ORE - Destruction and Removal Efficiency is
site. \ defined as the ratio of the concentration of

waste removed over the total waste input,
Relevant and Appropriate requirements are multiplied by 100%. The equation is as
those same standards mentioned above that follows: (W.p-Ŵ ) X 100%
while not "applicable" at the CERCLA site, W,n
address problems or situations sufficiently
similar to those encountered at the site that Ex Situ BtoremediattJon - Treating soils in an
their use is well suited to the particular site. above-grade treatment system using

. conventional soil management practices to
Biological Treatment - Generally refers tothe _ enhance microbial degradation of
breakdown of organic compounds contaminants.
(contaminants) by micro-organisms.

Five-Year Review - An evaluation of a
Superfund site conducted five years after the

Capping - Construction of a protective cover start of remedial action to insure that the
over areas containing wastes or contamination. remedy remains protective of human health.

SR308520



24

Ground Water - Water found beneath the
earth's surface that fills pores between soil, MCLs - (Maximum Contaminant Levels)
sand, and gravel particles to the point of Enforceable standards for public drinking water
saturation. Ground water often flows more supplies promulgated under the Safe Drinking
slowly than surface water. When it occurs in Water Act, 42 U.S.C. §§ 300f-300j. MCLs are
sufficient quantity, ground water can be used referred to as drinking water standards.
as a water supply.

mq/kq - (milligram per kilogram) Five mg/kg is
Hazard Index - The sum of more than one a fractional representation of five milligrams to
hazard quotient for multiple substances and/or one kilogram, and equivalent to ppm (See
multiple exposure pathways. definition below) .

Hazard Quotient - The ratio of a single Monitoring Wefls - Special wells drilled at
substance exposure level over a specified time specific locations on or off a hazardous waste
period to a reference dose for that substance site where ground water can be sampled at
derived from a similar exposure period. selected depths and studied to determine such

parameters as the direction in which ground
Information Repostory - A location where water flows and the types arid amounts of
documents and data related to a Superfund contaminants present.
project are placed by EPA to allow the public
access to the material. National Oil and Hazardous Substances

Po.lut.on Contingency Plan (NCP) - The
In sftu Bforernedtation - The process of Federal regulation at 40 CFR Part 300 that
enhancing the microbial degradation of guides the determination and manner in which
contaminants in subsurface soil and water sites will be cleaned up under the Superfund
without excavation of the contaminated soil. program.
Nutrients and microorganisms may be added
to stimulate biodegradatlon. National Priorities List (NPU - EPA's list of the

nation's top priority hazardous waste sites that
Interim action - a remedial action to respond to are eligible to receive federal money for
an immediate site threat Interim actions are response action under Superfund.
limited in scope and require additional work to
provide definitive protection of human health NPDES Permit - (National Pollution Discharge
and the environment for the long term. Elimination System Permit) A permit issued

pursuant to the Clean Water Act, 33 U.S.C. §§
Low Levej Threat Waste - Those source 1251-1387. These permits set limits on
materials that can generally be contained in a amounts of certain contaminants allowed in
reliable manner, and that would present only a discharges to navigable waters.
low level risk in the event of release. They
Include source materials that exhibit low Organic Compounds - Chemicals containing
toxicity, low mobility in the environment, or are carbon. Many hundreds of thousands are
near health-based levels. known. At the SCD Site, the contaminants

present are organics (i.e., chlorinated benzene
Low Temperature Thecmal Desorption - compounds). Some organic compounds can
Contaminated soils/sediments are heated at cause cancer.
low temperatures to volatilize water and
organic contaminants. A carrier gas or Phraqmftes - Is a reed-like grass, sometimes
vacuum system transports volatilized water and called 'dutch reed". It is a tall, upright stem
organics to a gas treatment system. The that has a showy plume seed head. It is an
contaminants are not destroyed, rather they aggressive and invasive plant of wetlands with
are physically separated from the soils and little or no habitat value other than offering
concentrated in a vapor treatment system . cover.
before being disposed of properly.
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Plume - The three dimensional area of conducted to develop and evaluate alternatives
contamination in a particular media, such as for the clean-up of a site.
ground water. A plume can expand due to
ground water movement Responsiveness Summary - A summary of oral

and/or written public comments received by
ppb - (Parts per billion) Five parts per billion is EPA during a comment period on key EPA
a fractional representation of 5 parts in 1 billion documents, and EPA's responses to those
parts. For solids, ppb is a fraction based on comments. The responsiveness summary is a
weight, for example 5 pounds of a contaminant key part of the ROD, highlighting community
in a billion pounds (500,000 tons) of soil. For concerns for EPA decision-makers.
liquids ppb is based on volume, for example 5
tablespoons of a contaminant in a billion Risk Assessment (HA) - The RA is an essential
tablespoons (3,906,250 gallons) of water. component of the Remedial Investigation ("Rl")

Report. This portion of the Rl evaluates the
ppm - (Parts per million) Five ppm is a carcinogenic and non-carcinogenic risks
fractional representation of 5 parts in 1 million. presented by the contaminants at a site. Risk

is calculated both for current uses and
Present Worth Costs - The amount _of money potential future uses of the property by a
necessary to secure the promise of future . defined population, (i.e., on and off-site
payments, or series of payments, at an residents, trespassers, etc.)
assumed interest rate.

Scientific Notation - In dealing with particularly
Principal Threat Waste - Source material large or small numbers, scientists and
considered to be highly toxic or highly mobile engineers have developed a "short hand"
that cannot generally be contained in a reliable means of expressing numerical values. For
manner, or would present a risk to human example, 1,000,000 can be written as 1 x 108
health or the environment should exposure and 1/1,000,000 can be written as 1 x 10"®.
occur.

Superfund (Comprehensive Environmental
RCRA (Resource Conseivation jand Recovefy Response Compensation and Liability Act) •
Act. - A statute at 42 U.S.C, §§ 6901 et seq. A federal law passed in 1980 and modified in
under which EPA regulates the management of 1986 by the Superfund Amendments and
hazardous waste. Reauthorization Act codified at 42 U.S.C.

§§ 9601 et. seq. The Act created a Trust Fund,
Record of Decision (ROD) - A legal decision known as the Superfund, which is available to
document that describes the remedial actions EPA to investigate and clean-up abandoned or
selected for a Superfund site, why certain uncontrolled hazardous waste sites.
remedial action(s) were chosen as opposed to
others, how much they will cost, and how the Volatile Organic Compounds (VOCs) -
public's comments about the Proposed Plan Chemical compounds containing carbon that
were incorporated into the final decisional readily volatilize or evaporate when exposed to
document. the air. These compounds can be used as

solvents by industry.
Recovery Welt - A well used to extract __ . ___ _ _ _ _ _ _
contaminated ground water or product from an
aquifer for subsequent treatment

Remedial Investigation and Feasibility Study
(RI/FS. - A report composed of two scientific
studies, the Rl and the FS. The Rl is the study
to determine the nature and extent of
contaminants present at a site and the
problems caused by their release. The FS is
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TABLE 1
SUMMARY OF CARCINOGENIC RISKS1

EXPOSURE SCEKAnOS

Sort tnstrfoo

Sol Damal Contact

Son OuK tngMtlon

Ground WtMr InQMtion

FfthlngawJon

Surfaca Water 0«m«l Contact

Stdtmtnt Otrmal ConCfect

TOTAtnaK*

porerw. necaroflB
Cun-aotWoricar

zi3€-os
1.CO&04

l.TTg-OT

NA*

NA

NA

NA

1.22E-O4

Currant Vtsftw

4.27E-W

2.006-O9

1.77E-OS

NA

NA

NA

NA

2.436-OJ

Futuri Work*

2.13E-Q8

1.00E-04

1.77E-07

<.33£-03

NA

NA

NA

4,3Ce-03

Future Vlattor

4.27E-OG

2.00&05

1.77E-06

4.336-0*

' NA

NA

NA

<BEE-04

Hunt»r/Flih«fm«n

Z54€-06

1.62£-05

inE-oa
NA

0.00£i-00

9.6 IE-OS

2. 196-03

9.03&OS

Rl«k valuM rt(XH«nt oxi IncrMMd ilk«<Hx.od of ctov̂ op<ng canc«r u a rmub of «po«yr» to contaminant* vie cacti >c«nario.
A risK valu* sf c* i X f^ er 1 X ICT̂ 5 nvMna mat in addKfonal 11n 1 million paopta cxpoMd to »rt» contaminants may dawtop
otncar at a rt«uK dt 9>« «xpcMura. Th« gPA U*M a cittarla cf 1 X E"^ or 1 X 10*4 h dattftnlning m« rv««d tor ramxilatlon K a lit*.
' RJtk ba»*d on m« uppar 65% ̂ nfldanoa Hmlt «xpo«ur* cooctfrtntlorw

TABLE 2
SUMMARY OF NON-CARCINOGENIC HAZARD INDICES'

Expoaureacewaca

Soilln̂ Mbod

So* Dtfmn Conaa

SoU D«t k>ga*io(i

Ground Wator lng.Mlkm

Fish Ingarton

Surfac* Wat*r Ot<md Contact

Sadtnwnt O»«nii Oontae*

TOTM-fleK*

POTBflML reCSTQflB

CunanCWortw

O.S37

4.44

O.COO

NA*

NA

NA

NA .

S-2B

Curwit Visitor

0.187

o.aat

0.0000

NA

NA

NA

NA

1.0»

FuturaWonvr

0.337

4.44

0.008

324

NA

NA

NA

32»

Futura Visitor

0.1S7

o.saa
0.0008

3i4

NA

NA

NA

33.4

Huntr/F̂ hafrntn

0.105

0.76t

0.0007

NA

0.00005

0.230

0.21

1.32

A ritkmjmt«fg(̂ e»cth«n 1 kxCe«l»a,that txpoaU.» of rtcapton to eontmiinanti may retuft hi adw»t haattti affacli.
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