
RECORD OF DECISION AMENDMENT
DELAWARE SAND AND GRAVEL SITE

— DECLARATION

Site Name and Location > * _
Delaware Sand and Gravel Site
New Castle, New Castle County, Delaware

Statement, of Basis and Purpose

This decision document revises the Record of Decision (ROD)
signed on April 22, 1988, for the Delaware Sand and Gravel Site
(Site), in New Castle, New Castle County, Delaware. The revised
remedy was chosen in accordance with the requirements of the
Comprehensive Environmental Response, Compensation, and Liability
Act of 1980, as amended (CERCLA), 42 U.S.C. §§ 9601 et seq., and,
to the extent practicable, the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP), 40 C.F.R. Part 300.
This decision document explains the factual and legal basis for
revising the remedy for this Site. The information supporting
this remedial action decision is contained in the Administrative .
Record file for this Site.

The Delaware Department of Natural Resources and Environmental
Control concurs with the selected remedy.

Assessment of the Site

Pursuant to duly delegated authority, I hereby determine,
pursuant to Section 106 of CERCLA, 42 U.S.C. § 9606, that actual
or threatened releases of hazardous substances, pollutants or
contaminants from this Site, if not addressed by implementing the
response action selected in this Record of Decision, may present
an imminent and substantial endangerment to public health,
welfare, or the environment.

Description of the Selected Remedy

This ROD amendment revises the remedy previously selected to
address the buried materials and contaminated soils in the Drum
Disposal, Ridge and Inert Areas of the Site. This ROD amendment
will be the final Record of Decision for the Site. The principal
threats associated with these portions of the.Site are buried
drums and contaminated soils containing hazardous substances in
the Drum Disposal Area and contaminated soils containing
hazardous substances in the Ridge Area.

The selected remedy includes the following major components:

• Constructing a slurry wall around the Drum Disposal •
" Area
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• De-watering the area contained by the slurry wall

• Excavating buried drums in the Drum Disposal Area

• Treating and/or disposing excavated drums and their
contents offsite

• Excavating contaminated-soils within the Ridge Area and
consolidating those soils in the Drum Disposal Area

» Treating contaminated soils within the Drum Disposal
Area utilizing both soil vapor extraction and
bioremediation

• Constructing a multi-layered landfill cap over the Drum
Disposal Area

• Constructing a soil cap over the Ridge Area

* Removing surface debris and constructing a multi-layer
landfill cap over the Inert Area

• Conducting maintenance and environmental monitoring to
ensure the effectiveness of the remedial action.

Declaration of statutory Determinations

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

Because this remedy will result in hazardous substances remaining
onsite above health-based .levels, a review will be conducted
within five years after commencement of remedial action to ensure
that the remedy continues to provide adequate protection of human
health and the environment. Such reviews will be conducted every
five years thereafter until EPA determines that the cleanup
levels set forth in this ROD have been achieved, or that the
hazardous substances remaining at the Site do not prevent
unlimited use and unrestricted exposure at the Site.

Stanley L. Laskowski Date
Acting Regional Administrator
Region III
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DECISION SUMMARY

1.0 IHTRODUC3TON

The Delaware Sand'& Gravel Landfill Site ("DS&G" or "Site") is a
former sand and gravel quarry comprised of 27 acres and located
approximately two miles southwest'of the City of New Castle.
Approximately 550,000 cubic yards of industrial wastes and
construction debris, including at least 7,000 drums, were
disposed of within four distinct disposal areas on the DS&G
property (see _the enlarged area of Figure 1 and associated
discussion for further information about each disposal area).
The Site is bordered to the east by tracks of the Penn Central
Railroad and on the west and north by Army Creek, which
discharges into the Delaware River approximately one mile to the
east. Public roads adjacent to the Delaware Sand & Gravel Site
are Grantham Lane to the south and Route 9 to the east* The Site
is adjacent to and southeast of another Superfund site, Army
Creek Landfill, which was a municipal and industrial waste
disposal site owned and operated by New Castle County. For more
information on the Site location, Site description, Site history,
enforcement and community relations activities conducted prior to
April 1988 refer to Sections I-III and Section V of the Record of
Decision issued on April 22, 1988.

The U.S. Environmental Protection Agency (EPA) is the lead agency
for response activities at the Site. The Delaware Department of
Natural Resources and Environmental Control (DNREC) is the
support agency for this response action.

On April 22, 1988, EPA, in consultation with DNREC, issued a
Record of Decision (ROD) for the Delaware Sand fit Gravel site. In
recognition of the area-specific conditions found during the
Remedial Investigation and Feasibility Study, the ROD provided
for area-specific remedies. Since the ROD addressed the
construction of three separate projects to deal with the
conditions found at the Site, EPA divided the planned site
activities into three operable units (OTJs). A description of the
major components of each OU is provided in Section 2.0 below.
The second operable unit addressed both the Drum Disposal and
Ridge areas (see Figure 1). The selected remedy for the second
operable unit included: (1) performing a pre-design waste
characterization study; (2) excavating wastes and contaminated
soils; and (3) treating excavated wastes and soils in an onsite
incinerator.

The pre-design investigation performed by the United States Army
Corps of Engineers (USAGE) found that the nature and extent of
contamination at the Drum Disposal Area (DDA) was significantly
more complex than anticipated in the 1988 ROD. The study found
that a considerable number of intact drums remain buried in the
DDA and that contaminants from the DDA had migrated along an •
underlying clay layer further than was previously known. Based



Water Treatment
Plant Under
Construction

_ Key: •= Ground Water Recovery Wells _•
Figure 1

Delaware Sand & Gravel Landfill Disposal Areas
The Drum Disposal Area; The Drum Disposal The Inert Disposal Area; The Inert Disposal
Area occupies approximately three quarters of Area is topographically the highest waste
an acre and is located south of the railroad disposal area on site and occupies nearly 11
tracks. This area was originally a pit where acres. Field investigations suggest that nearly
drums containing liquids and sludges, including one half million cubic yards of construction
perfume, plastics, paint, and petroleum, from rubble and scattered chemical wastes were
various industrial processes were disposed. The deposited in this disposal area. The refuse was
majority of drum contents were organics and covered with a thin layer of soil. Abandoned
inorganic solids. Ground water monitoring in cars, trucks, storage tanks, and other solid
the vicinity of the Drum Disposal Area indicates wastes currently occupy the surface of the Inert
that the buried wastes are releasing Disposal Area.
contaminants into the underlying ground water.

The Grantham South Area; The Grantham
The Ridge Area; The Ridge Area runs parallel South Area is located on two acres on the
to Army Creek occupying approximately half an southern side of Grantham Lane. An estimated
acre. The Ridge Area was used primarily for 73,400 cubic yards of construction rubble and
surface storage of drums and large storage tanks scattered chemical wastes were deposited in a
containing inorganic and organic sludges and layer nearly 35 feet thick. Pre-construction field
solids. The drums and tanks have been investigations identified elevated levels of
removed, or emptied, and steam cleaned; organic and inorganic contaminants within the
however, contaminated surface soils remain. refuse layer.
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on this more complete characterization of the DDA and its effect
on the scope o^. the project, EPA and DNREC determined that the
remedy selected in the ROD had to be revised to address these
previously unrecognized site conditions.

This ROD Amendment revises the selected remedy for the Drum
Disposal and Ridge Areas described in the April 1988 ROD for this
Site. This amendment (revision) documents EPA's decision to
remediate the Drum Disposal and Ridge areas employing a
combination of engineering controls in conjunction with
conventional and innovative treatment technologies. The selected
treatment technologies include soil vapor extraction and
bioventing.

This ROD Amendment also provides notice of upgrade to the design
of the landfill cap at the Inert Area (OU3). The decision to
design and construct a multi-layer landfill cap instead of a
native soil cover over the Inert Area, as described in the 1988
ROD, represents a significant change to a component of the remedy
selected. In addition to preventing the threat of direct contact
with wastes, the multi-layer composite barrier cap will minimize
leaching of hazardous substances to the ground water.

This ROD Amendment does not pertain to the Grantham South Area
(OUl). The multi-layer composite barrier cap and gas venting
system selected for the Grantham South Area has been constructed
and is fully functional.

1.1 Community Participation and Information Availability

The Focused Feasibility Study and Proposed Plan to Amend the
Record of Decision for the Delaware Sand and Gravel Site were
released to the public for comment on July 29, 1993. These two
documents were made available to the community in the information
repositories maintained at the EPA Docket Room in Region III and
at DNREC's New Castle office. The notice of availability for
these two documents was published in the Wilmington News Journal
on July 29, 1993, and the New Castle Weekly on August 25 and
September 1, 1993. In addition, a public meeting was held on
September 2, 1993. At this meeting representatives from EPA and
DNREC answered questions about conditions at the Site and the
remedial alternatives under consideration. The public comment
period on the Proposed Plan was held from July 29, 1993, to
September 13, 1993. A response to the comments received during
this period is included in the Responsiveness Summary, which is
part of this ROD. These activities were undertaken by EPA as
part of its public participation responsibilities under Section
117(a) of the Comprehensive Environmental Response, Compensation
and Liability Act of 1980, as amended (CERCLA), and Section
300.435{c)(2)(ii) of the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP).



The Administrative Record for the Site is maintained at the
following information repositories:

Delaware DNREC U.S. EPA Docket Room
715 Grantham Lane Region III
New Castle, DE 19720 841 Chestnut Bldg., 9th Fl.
(302) 323-4540 Philadelphia, PA 19107

(215) 597-3037

The Administrative Record includes all documents such as work
plans, data analyses, public comments, meeting transcripts, and
other relevant information upon which the selection of the
amended response action was based. In accordance with Section
300.825(a)(2) of the NCP, this'ROD Amendment has become part of
the Administrative Record.

2.0 SUMMARY OP ORIGINAL REMEDY

As mentioned above, the ROD provided for area-specific remedies.
Since the ROD addressed the construction of three separate
projects to deal with the conditions found at the Site, EPA
divided the planned site activities into three operable units.
An operable unit (OU) is a portion of a Superfund site that is
addressed separately from the rest of the site to allow for
easier project management or a more timely response. The
following is a description of the major components of the area-
specific remedies selected for each OU:

Grantham South Area (Operable Unit 1)

• Installing a security fence;
• Capping of the Grantham South Area to prevent the threat of

direct contact and potential leachate generation; and
• Installing a gas venting system.

Drum Disposal and Ridge Areas (Operable unit 2)

• . Pre-design waste characterization study;
• Excavating wastes and contaminated soil; and
• Implementing onsite thermal destruction of buried wastes and

contaminated soil from the Drum Disposal Area and
contaminated surface soil from the Ridge Area to prevent the
threat of direct contact and leachate generation.

Inert Disposal Area (Operable Unit 3)

• Removing surface debris and capping over the Inert Disposal
Area to prevent the threat of direct contact with the
contaminated wastes and soils.
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2.1 Grantham South Area - Operable unit 1

Phasing the remedies enabled EPA to design and construct a cap at
the Grantham South Area (OU1) while completing the additional
field work required in preparation for a more complex Remedial
Design for the Ridg© and Drum'Disposal Areas (OU2). Construction
of the multi-layer landfill cap at the Grantham South Area began
in September 1989 and was completed in September 1991. The
selected remedy is in place at the Grantham South Area;
therefore, this portion of the Site will not be discussed further
in this decision document.

3.0 RATIONALE FOR CHANGING REMEDY SELECTED IN 1988 ROD

3.1 Drum Disposal and Ridge Areas - Operable Unit 2

From 1991 to 1993, in accordance with the ROD, USAGE conducted an
extensive pre-design investigation in the Drum Disposal and Ridge
Areas to generate additional data necessary to effectively
perform the engineering design of the incineration project. The
model of contamination is fundamentally unchanged; however, two
significant findings were made during the pre-design
investigation that led to the determination that a more
appropriate remedial strategy may be available.

First, limited trenching through the DDA revealed that a
considerable number of intact or semi-intact drums containing
hazardous substances remain in the uppermost fifteen feet of
soil. Information in EPA's possession prior to the pre-design
field work had led the Agency to conclude that nearly all drums
were emptied and/or crushed before burial. The incineration
technology is best suited to treating a homogeneous waste stream
which enables the incinerator operator to optimize temperature
and retention times to destroy the highest percentage of
hazardous constituents. Drums and pockets of highly contaminated
soils containing dissimilar wastes are more difficult to
incinerate successfully.

Second, the study found that source constituents had moved
downward from the buried drums to an underlying clay layer and
spread laterally creating a 5-10 foot-thick layer of contaminated
soils within the saturated zone. This subsurface layer of
contaminated soils, which lies beneath 25 to 30 feelt of
uncontaminated soils, contains levels of pollutants high enough
to be considered a secondary source of contamination to the
ground water. In addition to increasing the volume of material
that would be subject to remediation under the existing ROD, the
practicability of excavating a 5-10 feet-thick layer of
contaminated soils overlain by 30 feet of clean soils is
questionable.



The data collected during the pre-design investigation, taken
together with_data presented in the 1987 Remedial Investigation,
provides a more thorough understanding of the nature and extent
of contamination. Based on this more complete characterization
of the DDA, EPA and DNREC determined that the remedy selected in
the ROD should be amended to .address previously unrecognized site
conditions.

The pre-design investigation confirmed the nature and extent of
contamination at the Ridge Area identified in the original ROD.
The only reason the Ridge Area is subject to this amendment is
that the original ROD included incineration of contaminated Ridge
soils along with the DDA soils. Since onsite incineration of
contaminated soils is no longer being employed the remedy
selected for the Ridge Area is also being changed by this ROD
Amendment.

IA_December 1992, a group of cooperating potentially responsible
parties (PRPs) agreed to conduct a Focused Feasibility Study
(FFS) in an effort to develop and evaluate the most appropriate
remedial strategy for the DDA and Ridge Areas; Two remedial
alternatives were analyzed in detail in the FFS. The first
alternative is the excavation and onsite incineration remedy
selected in the original ROD modified to include the greater
volume and specific character of materials now known to exist at
the DDA. The second alternative developed in the FFS includes a
combination of engineering controls and both conventional and
innovative treatment technologies. This second alternative
evaluated in the,FFS was not evaluated in the original
Feasibility Study.

On March 23, 1992, EPA determined, in accordance with Section
300.415 of the NCP, that the buried drums in the DDA pose an
imminent and substantial threat to human health, welfare, and the
environment. In June 1992, EPA entered into an Administrative
Order on Consent with 22 cooperating PRPs who agreed to design
and construct a slurry wall around the DDA as an interim action.
The slurry wall will conjoin the underlying natural clay layer
and prevent contaminants from migrating from the DDA; it will
also provide containment during drum removal. The slurry wall
design was completed in September 1993. The construction is
scheduled for completion in the Fall of 1994.

3.2 Inert Area - Operable unit 3

In the June 1992 Administrative Order, the PRPs also agreed to
perform the remedial design for the Inert Area. The 1988 ROD
required ttuit surface debris (i.e., trucks, buses, cars, etc.) be
removed and that a landfill cap be constructed over the Inert
Area. The ROD identified RCRA Subtitle D and Delaware Solid
Waste regulcttions 7 Delaware Code,. Chapter 60, as being
applicable to the Inert Area for proper closure of a solid waste



landfill. These regulations have been developed for standard
municipal wast̂ . landfills and require a native soil cover to
prevent direct contact with wastes and minimize erosion.

As noted in the Remedial Investigation, "this name [Inert Area]
is merely a carry over in terminology from past practices as
wastes in this area are probably not completely inert." The
Inert Area was used for the disposal of construction rubble and
industrial wastes during the same time period as the Grantham
South Area. The landfill operator did not segregate wastes
transported to" the site prior to disposal. Wastes hauled to the
Site were just as likely to be placed in the Inert Area as the
Grantham South Area. For example, acetone was identified in
Remedial Investigation soil samples collected while installing
ground water monitoring well DGC-09 through the Inert Area-
Acetone was detected in each sample taken at 5-feet intervals
from the surface to the underlying clay, approximately 30 feet
below the surface (refer to table 5.16 from the 1988 ROD).
Acetone is a "hazardous substance" within the meaning of Section
101(14) of CERCLA, 42 U.S.C. § 9601(14); 40 CFR Part 302, Table
302.4.

If the Inert Area contains a significant percentage of hazardous
substances a native soil cover would be ineffective in minimizing
the infiltration of rainwater through the wastes, resulting in
migration of hazardous constituents to the ground water.
Therefore, the PRP group decided to design a multi-layer landfill
cap for the Inert Area which will eliminate the direct contact
risk and also reduce the potential migration of hazardous
constituents into the ground water (See Figure 2 for
representative cap profile). The multi-layer composite barrier
cap will provide a low permeability barrier* across the landfill
which will reduce the infiltration of rainwater through the
buried wastes. The multi-layer composite barrier cap will meet
the federal and state requirements developed for landfill
closure when the landfill contains hazardous substances [40
C.F.R. § 264.310(a); Delaware Regulations Governing Hazardous
Waste § 264.310(a)]. The multi-layer composite layer cap will be
more protective than the native soil cover and eliminates the
need to perform potentially expensive and time consuming
intrusive pre-design investigations at the Inert Area. This
upgrade to the profile of the landfill cap which will be
constructed over the Inert Area represents a significant change
to a component identified in the 1988 ROD.

4.0 SUHMARY OF SITE RISK, REMEDIAIi OBJECTIVES AKD CLEANUP
STANDARDS

This section summarizes relevant portions of the baseline risk
assessment from the 1988 ROD and provides the basis for the newly
developed soil cleanup standards. The following is an excerpt-
from the Summary of Site Risks section included in the 1988 ROD.
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7

Risk posed by Groundwater Inaestion

Groundwater in the Upper Potomac Hydrologic Zone is
contaminated by leachate emanating from the Drum Disposal
Area. Groundwater contamination has migrated away from the
Drum Disposal Area; however,-the current recovery well
pumping scenario prevents DS&G contaminants from migrating
to any known water supply sources.

Consequently groundwater ingestion risks were calculated on
the potential exposure through development of domestic wells
installed within or on the site boundary.

Groundwater from DS&G monitoring wells (DGC-02d, DGC-02S,
DGC-Q4, DGC-05 and DGC-06) is unsafe for human consumption
due to carcinogenic and non-carcinogenic risks while
groundwater from Army Creek recovery wells (RW-13, RW-31,
RW-12, and RW-29) is unsafe for human consumption due only
to carcinogenic risks..,. (See Figure 3 for well locations)

Remedial action is generally warranted at a site when the
calculated carcinogenic risk level exceeds 1 x 10~4f meaning that
one additional person out of 10,000 exposed is at risk of
developing cancer. The potential for health effects resulting
from exposure to noncarcinogenic compounds is evaluated by
comparing an estimated daily dose presented by site conditions to
an acceptable level. If this ratio exceeds 1.0, there is a
potential health risk associated with exposure to that particular
chemical. These ratios can be added for exposure to multiple
contaminants. The sum of these ratios, known as a Hazard Index,
is not a mathematical prediction for the severity of toxic
effects, but rather a numerical indicator of the transition from
acceptable to unacceptable levels.

The baseline risks were characterized in the original ROD and
remain unchanged. Ground water is contaminated by leachate
emanating from, among other places, the Drum Disposal Area.
Although the Army Creek recovery well system is preventing
contaminants from both the Army Creek and Delaware Sand & Gravel
sites from migrating to any known water supply sources, future
use of ground water through development of domestic drinking
water wells installed within or on the Site boundary would
present unacceptable carcinogenic and noncarcinogenic risks to
persons ingesting the water. The Risk Assessment prepared as
part of the original Remedial Investigation assessed the
potential public health impacts that may result from exposure to
chemicals associated with the Site in the absence of a'ctive
remediation. When evaluating this potential future use scenario,
the Risk Assessment determined that consumption of water from
ground water monitoring wells installed within the Site boundary
would present a potential carcinogenic risk in excess of
1 x 10~3. This means that approximately one additional person



COg



8

out of 1,000 using the ground water as a drinking water source
would be at riek of developing cancer during a lifetime. The
assessment also determined that the Hazard Index calculated for
three of the wells was considerably greater than 1.0.

Actual or threatened releases' of hazardous substances from this
Site, if not addressed by the selected remedy as amended, may
present an imminent and substantial endangerment to public
health, welfare, or the environment.

4.1 Soil Cleanup Standards

Once the buried drums are removed, the primary remedial objective
is to protect the ground water from hazardous constituents
currently leaching from contaminated soils. Maximum Contaminant
Levels (MCLs) and non-zero Maximum Contaminant Level Goals
(MCLGs) for public drinking water supplies have been established
under the Safe Drinking Water Act and are considered relevant and
appropriate standards for ground water. However, meeting the
chemical-specific MCLs and non-zero MCLGs would still result in a
cumulative risk in excess of 10~4 due to the fact that there are
multiple contaminants associated with the Site. In accordance
with the NCP, use of risk-based target concentrations are
necessary to set a protective remediation level. Risk-based
target concentrations are concentration levels that result in a
cumulative carcinogenic risk within EPA's target risk range of
10""4 to 10~6.

As part of the" Focused Feasibility Study, hydrologic and
hydrogeologic modeling was performed to determine acceptable soil
contaminant concentrations within the Drum Disposal and Ridge
Areas. The "Summers Model11, which is a conservative soil
attenuation model that considers constituent migration in the
uneaturated zone and dilution in the saturated zone, was used to
determine the effects of contaminant dispersion in the ground
water. A critical data element of the Summers model is the
"recharge" component to ground water attributable to the leaching
of the contaminated soil within the DDA. With respect to the
DDA, this input variable was estimated using the HELP (Hydrologic
Evaluation of Landfill Performance) Model. The HELP model
estimates the infiltration through various soil layers. The HELP
model was used in this specific application to determine the
recharge/leaching component from the DDA.

The models were applied using available site specific data such
as permeability of the sands and underlying clays, and movement
of the ground water. The models assume that ground water quality
at the boundary of the Drum Disposal and Ridge Areas must meet
risk-based levels. Acceptable soil concentrations are then back-
calculated. Acceptable soil concentrations ("soil cleanup
standards") were developed to ensure that these risk-based
concentrations in the ground water would be achieved.
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The model to establish soil cleanup standards for the DDA assumed
the existence .of the slurry wall and a multi-layer composite
barrier cap, as these elements are common to each of the remedial
alternativets evaluated in the FFS. The model developed to
simulate conditions at the Ridge Area did not include any
engineering controls. Consequently, the soil cleanup standards
for the Ridge Area are more stringent than those calculated for
the DDA.

Soil cleanup standards based on ingestion of soil were
considered, but it was apparent that the direct contact threat
was not driving the remedial action because the acceptable
concentrations were relatively high. Soil cleanup standards
based on ground water ingestion would be significantly lower than
standards based on soil ingestion. The Drum Disposal Area will
be ;covered with a multi-layer composite barrier cap which will
prevent direct contact with contaminated soils. Therefore, the
pathway of concern is through ingestion of ground water.

The models project that if each contaminant within the DDA and
Ridge Area is reduced to the soil concentration listed in Tables
1 and 2, respectively, the cumulative carcinogenic risk
associated with attainment of these standards is within the 10~6
risk range. For example, Table 1 identifies soil cleanup
standards for the Drum Disposal Area. If the concentration of
each contaminant of concern within the DDA is reduced to its
respective soil cleanup standard, the cumulative carcinogenic
risk associated with exposure to the ground water would be
approximately 8.0 x 10~6, meaning that approximately one
additional person out of 125,000 exposed is at risk of developing
cancer during a lifetime. The potential for health effects
resulting from non-carcinogens would be reduced to safe levels by
reducing the Hazard Index to less than 1.0. This analysis
considers the potential future use of ground water on the Site as
a drinking water source.

4.2 Application of Soil cleanup Standards

The comprehensive remedial objective of the remedial action is to
reduce the concentration of Site related contaminants such that:
(1) the potential carcinogenic risk to people exposed to the Site
is within the 10~6 risk range; and, (2) the potential for adverse
health effects from exposure to chemicals exhibiting
noncarcinogenic effects is reduced to acceptable levels (i.e., a
Hazard Index less than 1.0).

The contaminant-specific soil cleanup standards listed in Table 1
were developed considering the concentrations and
chemical/physical properties of the compounds present and the
theoretical efficiencies of the treatment technologies proposed.
The results of field and laboratory studies indicate that all •
contaminants of concern should be reduced to acceptable levels

AR3QU387



Tkble 1 - Drum Disposal Area
Carcinogen

Compound
JBenzene
Bis(2-chloroethvD ether
Bis(2-chlorofeopropvD ether
Methvlene Chloride
1,2-Dichloroethane
Tridiloroethvlene
Tetrachloroethvlene
Styrene
PCB-1248
PCB-1254

Initial Soil
Concentration*

11,810
Below Detection Level

1,740
152,860
16,360
9,665
9,665
1,864
10,930
52,170

Soil Cleanup
Standard

831
5

576
1,000
250

1,000
1,000
1,000
10,930
52.170

Cumulative Risk
Noncarcinogen

Compound
Bis(2~chloroisopropyl) ether
Methvlene Chloride
Acetone
Total Xvlenes
Toluene
Phenols
Naphthalene
Ethvlbenzene
Trichloroethylene
Tetrachloroethvlene
2-methylphenol
4-methvlphenol
Chlorobenzene
Styrene

Initial Soil
Concentration*

1,740
152,860
21,290
797,220
195,170
1,600
560

45,660
9,665
9,665
485

1,213
9,633
1,864

Soil Cleanup
Standard

576
1,000
5,000
5,000
5,000
5,000
560

45,660
1,000
1,000
485
1213
5,000
1,000

Cumulative Risk

Post-treatment
Carcinogenic Risk

l.OOE-06
l.OOE-06
l.OOE-06
2.00E-07
4.17E-06
1.46E-07
7.39E-08
1.94E-07
1.38E-07
3.44E-07
8.26E-06

Post-treatment
Hazard Index**

.00825
.0166
.025

.000364
.00291
.0205

.000457
.0145
.0176
.0025
.00108
.0269
.0265

.000426
.1636

* Initial Soil Concentrations based on 95% Percentile Upper Confidence Limit of the mean soil concentration.
** Hazard Index is a value used to evaluate the potential for noncarcinogenic effects that occur in humans.
Note: All units are micrograms/kilogram or parts per billion.
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within six years. A majority of the hazardous constituents will
likely be degraded to concentrations below the soil cleanup
standards iderrtified in Table i. The "in field" performance
efficiencies (i.e.., removal and degradation) may not conform
uniformly to the theoretical efficiencies.

Active operation of the soil treatment system will continue for a
minimum of eight years or until a zero slope reduction condition
(i.e., the practical limits of the technology) is reached,
whichever is later. At that point, soils within the slurry wall
will be collected and analyzed to confirm that the performance
standards outlined in Table 1 are met. If the compound-specific
performance standards are met, then the remedial objective of
reduction of carcinogenic risks to the 10~6 range and a Hazard
Index rating for noncarcinogenic risks of less than 1.0 will also
be met.

However, since the "in-field" removal efficiencies may differ
from the theoretical efficiencies, achievement of the overall
remedial objective may be possible without achievement of each
compound-specific soil cleanup standard. If the analysis of the
soils within the slurry wall following operation for the period
.specified above confirms that the remaining hazardous
constituents would pose a carcinogenic risk no greater than the
acceptable risk range and the Hazard Index rating would be less
than 1.0, the performance standards for the remedy will be deemed
to have been met.

It should be noted that while the DDA soil cleanup standards will
act as performance standards, the Ridge Area soil cleanup
standards (Table 2) will be used to determine which soils within
the Ridge Area will be excavated. Refer to,Section 7.0 for a
more complete description of the amended remedial action. The
soils excavated from the Ridge Area will be treated along with
the contaminated soils from the DDA.

5.0 DBSCRXgglQN OF TOB &LTHRKATIVES

In consideration of the current understanding of site conditions,
the onsite incineration remedy described in the 1988 ROD was
revised and reevaluated against a newly developed alternative.
The two remedial alternatives developed and evaluated in detail
in the Focused Feasibility Study as possible response actions to
address the risks posed by current and future exposure to
contamination at the DDA and Ridge Area are described below.

Common Elements: Each of the alternatives considered include the
installation of a slurry wall around the DDA [implementation of
this element has been initiated as part of an ongoing removal
action under an Administrative Order on Consent (See Section
3.1)]. The slurry wall will conjoin the underlying natural clay
layer and prevent contaminants from migrating from the DDA; it
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will also provide containment during drum removal. If
Alternative 1 Here selected, the slurry wall would be beneficial
•by controlling migration of contaminants from the DDA during the
potentially lengthy design and administrative review process and
would reduce the volume of contaminated soils to be excavated and
incinerated.. If Alternative 2 were selected, the slurry wall
would provide for a more controlled "soil treatment chamber"
resulting in more efficient implementation of soil vacuum
extraction. Each alternative includes excavation of a relatively
small volume of contaminated soils from the Ridge Area. The
excavated Ridge Area soils would be consolidated with the DDA
soils for subsequent treatment. A 12-inch thick soil cover will
be constructed over the Ridge Area; a multi-layer composite
barrier cap will be constructed over the DDA.

Restrictions on the deed to the Site to ensure that the
containment components are not compromised by future use of the
property.

Each alternative also includes long-term environmental monitoring
to evaluate the effectiveness of the remedy and a wetlands
monitoring plan to determine whether or not the adjacent wetlands
are being impacted by Site contaminants. The environmental
monitoring will include periodic ground water and air analyses.
Final determination of the specific number and location of
monitoring jpoints, the frequency and duration of sampling, and
the analytical parameters and methods to be included in the
monitoring jprogram will be made by EPA, in consultation with
DNREC1, during' the remedial design and, as appropriate, during
implementation of the selected remedy.

In addition, each alternative includes the construction of a
multi-layer landfill cap over the Inert Area. The remedial
design of the multi-layer composite barrier cap has been
completed under an Administrative Order (See Section 3.2).

Alternative 1: onsite Incineration — construction of a slurry
wall around the DDA, de-watering of area contained by slurry

1 In accordance with 40 C.F.R, S 300.515(h)(3) in Subpart F
of the NCP, the phrase "EPA, in consultation with DNREC" when
used in this* ROD means that EPA (the lead agency) shall provide
DNREC (the support agency) an opportunity to review and comment
on the remedial design and any proposed determinations on
potential applicable or relevant and appropriate.requirements
(ARARs) or criteria, advisories or guidance "to be considered"
(TBCs). In accordance with 40 C.F.R. § 300.515(g), the extent
and nature of the State of Delaware's involvement during remedial
design and remedial action shall be specified in the site-
specific cooperative agreements or a Superfund State contract,-
consistent with 40 C.F.R. Part 35, Subpart O.
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wall, excavation and onsite incineration of drums and soils
exceeding cleaaup standards (including Ridge Area soils),
construction of a multi-layer composite barrier cap over the DDA,
construction of a soil ccver over the Ridge Area, construction of
a multi-layer composite barrier cap over the inert Area.t '
t Capital Cost: $70,633,000
• Annual O&M Cost: $290,000
® Present Worth: $74,291,900
• Years to Implement: 5 .

This alternative involves removal of all drums, wastes and soils
within the DDA and Ridge Areas which contain concentrations of
contaminants above the soil cleanup standards identified in
Tables 1 and 2f respectively. Based on the current understanding
of the Site, and using the soil cleanup standards to estimate
excavation limits, approximately 62,000 cubic yards of
contaminated soil and debris would be excavated from the DDA;
approximately 500 cubic yards would be removed from the Ridge
Area and treated along with the materials taken from the DDA.
Excavation would begin within the boundaries of the DDA and move
downward to the saturated zone, where contaminated soils are
located. Excavation would then proceed laterally to the
boundaries of the slurry wall, with "clean" soils found above the
saturated zone to be stockpiled for subsequent backfill material.
After de-watering, contaminated soils within the "saturated" zone
would be subjected to thermal destruction in an onsite
incinerator.

The initial ground water removal operation is projected to
generate 680,000 gallons of contaminated water which would either
be transported offsite and disposed at a waste treatment facility
or treated onsite using an aqueous waste treatment system.
Effluent from the onsite treatment of aqueous waste would comply
with state requirements pertaining to point source discharges to
surface water including effluent limitations under the Delaware
Surface Water Quality Standards which apply to the protection of
aquatic life.

An onsite incinerator would be utilized to effect thermal
destruction of the contaminated soils and drummed materials
excavated from the Drum Disposal and Ridge Areas. The onsite
incinerator would be designed and operated in compliance with the
substantive portions of federal and state requirements regulating
incinerators (40 C.F.R. Part 264, Subpart O; Delaware Regulations
Governing Hazardous Waste [DRGHW] Part 264, Subpart O). In
addition, the onsite incinerator would be designed and operated
in compliance with the substantive portions of federal standards
to control metals emissions in Boilers and Industrial Furnaces
(40 C.F.R. Part 266 Subpart H; DRGHW Part 266, Subpart H) and
federal standards to control dioxin/furan emissions in Municipal
Waste Combustors (40 C.F.R. Part 60, Subpart Ea).

flR30«*392
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Residual ash and scrubber water from the incinerator would be
analyzed in accordance with the hazardous waste identification
requirements (40 C.F.R. §§ 261.20-.24; DRGHW SS 261.20-.24) and
disposed of in accordance with federal and state regulations.
Preliminary data obtained during the pre-design investigation
indicates that ash would not be a'RCRA characteristic waste and
therefore could be placed back into the excavation without need
for further treatment.

After all wastes and soils containing concentrations of hazardous
constituents exceeding the soil cleanup standards (See Table 1)
were treated in the onsite incinerator, the incinerator would be
dismantled and removed from the Site.

A multi-layer composite barrier cap which would conjoin the top
of^the slurry wall would then be.constructed over the DDA. The
landfill cap would be necessary to prevent the migration of
hazardous constituents which remain in soils at concentrations
less than the soil cleanup standards. The DDA soil cleanup
standards were developed assuming the existence of engineering
controls (See Section 4.1).

Alternative 2: Soil Vapor Extraction/Bioremediation —
Construction of a slurry vail around the DDA, de-watering of area
contained by slurry wall, excavation and offsite
treatment/disposal of buried drums and waste, excavation of
contaminated soils within the Ridge Area and consolidation of
those soils in the DDA, treatment of residually contaminated
soils within the containment area (DDA) utilizing both soil vapor
extraction and bioremediation, construction of a multi-layer
composite harrier cap over the DDA, construction of a soil cover
over the Ridge Area, construction of a multi-layer composite
barrier cap over the Inert Area.

• Capital Cost: $29,241,300
• Annual O&M Cost: $380,500
• Present Worth: $33,540,100
• Years to Implement: 6

This alternative consists of a combination of various elements,
each selected to deal with a particular source of contamination
or contaminant migration pathway. Unlike .the original
Feasibility Study which evaluated the feasibility of meeting
remedial objectives by employing each technology independently
(i.e., soil vapor extraction, incineration, bioremediation,
etc.), this alternative was developed by orchestrating several
treatment technologies and engineering controls.

After the slurry wall is constructed, the interior would be de-
watered to create a positive gradient into the enclosed area. The
initial ground water removal operation is projected to generate
680,000 gallons of contaminated water which would either be

flR3Ql*393
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transported off site and disposed at a waste treatment facility
or treated onsite using an aqueous waste treatment system.
Effluent from the treatment of aqueous waste would comply with
state and federal requirements pertaining to point source
discharges to surface water including effluent limitations under
the Delaware Surface Water Quality Standards which have been
established to protect the designated uses of the surface water
body.

The upper 15 feet of the DDA would be excavated as a means of
providing primary source reduction by removal of buried drums and
highly contaminated soils directly associated with those drums.
Intact drums containing liquids would be pumped out or vacuumed
dry and compatible liquids bulked in tanks. The recovered
materials (i.e., drums, contents, and soil in direct contact with
the waste) would be sampled and bulked according to
compatibility. Onsite handling of any wastes found to exhibit a
characteristic of a hazardous waste would comply with the
substantive portions of federal and state regulations that
pertain to generators of hazardous waste (40 C.F.R. S§ 262.10,
262.20(a)-(d), 262.21, 262.23, 262.50-.55, 262.57; DRGHW §§
262.10-.33, 262.40, 262.42, 262.50) and transporters of hazardous
waste (DRGHW §§ 263.30-.31). A decision matrix to be developed
during the remedial design would be utilized to select the
appropriate offsite treatment and/or disposal option for each
category of waste. In addition, a decision matrix would be
developed to establish criteria to identify the "highly
contaminated" soils which would be removed for offsite treatment
and/or disposal along with the drummed waste. The remaining
soils excavated along with the buried drums would be segregated
from the drummed waste and temporarily stockpiled onsite.

Contaminated soils which exceed the cleanup standards (See Table
2) in the Ridge Area would be excavated.. Three "hot spots"
(areas with soils contaminated above the cleanup levels) within
the Ridge Area were identified during the pre-design
investigation. Approximately 500 cubic yards of contaminated
soil would be excavated. Excavated soil would be consolidated
with the DDA soils prior to treatment. Confirmatory sampling
would be conducted to verify that all soils exceeding the Ridge
Area soil cleanup standards have been excavated. After the
confirmatory sampling verifies that the contaminated soils have
been removed, the excavated areas would be backfilled with clean
soil. A 12-inch thick soil cover would then be constructed over
the Ridge Area.

A Soil Vapor Extraction/Bioventing System (SVE/BVS) would be
constructed within the excavation area created by drum removal in
the DDA and would bemused to treat shallow soil (soils to a depth
of 15-18 feet). . The dimensions of the in situ SVE/BVS would be
approximately 340 feet by 140 feet, as shown in Figure 4. The-
SVE/BVS would be designed to provide physical removal of volatile
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constituents and to create an environment within the soil matrix
which would simulate growth of natural microorganisms already
present in the impacted soils. Excavated soils (including soils
removed from the Ridge Area) would be homogenized and augmented
with moisture and nutrients before being placed in the SVE/BVS.
Air distribution piping would/ be installed within the excavated
soil matrix and necessary emission controls constructed to
complete the system.

Emission controls would be provided if necessary to comply with
State and federal regulations pertaining to air emissions. The
major regulations include the Delaware Regulations Governing the
Control of Air Pollution (Regulation 19, Section 2.1 and
Regulation 24) and federal air emission standards pertaining to
process vents (40 C.F.R. §§ 264.1031-.1034). The EPA guidance
document Control of A±r Emissions from Superfund Air Strippers at
Superfund Groundwater Sites (OSWER Directive 9355.0-28, June 15,
1989), would also be considered in determining the need for air
emission controls.

An air dispersion model and risk assessment would be performed
during the remedial design to calculate the potential risk that
would be presented to human health by the emission of volatile
organic compounds. Emissions would be controlled so as not to
pose a carcinogenic risk greater than 1 x 10"6.

Air flow through the in situ SVE/BVS would be induced by
withdrawing air from the air-outlet piping. Final spacing of the
air distribution,piping is dependent upon the optimal oxygen
transfer requirements for the in situ SVE/BVS and the resulting
permeability of the DDA soil matrix after installation of the
SVE/BVS. The system would be designed to provide an air flow
rate that will result in soil vapor extraction and maintain
aerobic conditions in the soil.

Contaminated soils located below the drum excavation area (deeper
than 15 feet) and in the saturated zone within the boundaries of
the slurry wall would be remediated using an ±n situ Vertical
Soil Vapor Extraction and Bioremediation System (VSVE/BRS). The
VSVE/BRS would consist of a series of vertical air extraction and
injection walls screened within the contaminated zone and
connected to a vacuum extraction and treatment system located
above-ground. Provisions would be made to allow treatment of the
extracted off-gas, as required. The requirements and modeling
procedure described above for the SVE/BVS would also be used to
determine if air emission controls were required, for the
VSVE/BRS. The emissions would be evaluated on a cumulative
basis.

Active operational management of the SVE/BVS and VSVE/BRS
treatment systems would continue until soil cleanup standards are
achieved. Given theoretical performance efficiencies, most site

flR30l*396
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contaminants should be reduced to less than the level of their
respective cleanup standards within two years and all standards
should be met after six years; however, each system would be
operated for a minimum of eight years or until a zero slope
reduction condition (i.e., the practical limits of the
technology) is reached, whichever-is later. After eight years of
operation or a zero slope reduction condition is reached, soils
within the slurry wall would be collected and analyzed to confirm
that the remedial objectives have been met. The number and
location of soil samples necessary to verify that the remedial
objectives have been met will be determined during the remedial
design.

Following completion of the excavation activities and the
construction of SVE/BVS and VSVE/BRS systems, a multi-layer
composite barrier cap designed to incorporate an appropriate
number of sampling ports would be constructed over the DDA and
would conjoin the top of the slurry wall. The sampling ports
would allow the underlying soils to be sampled to confirm that
remedial objectives have been met. The location and number .of
sampling ports necessary to adequately confirm that the soil
cleanup stemdards have been met would be determined by EPA, in
consultation with DNREC, during the remedial design.

6.0 EVALUATION OF ALTERNATIVES

The two remedial action alternatives described above were
compared against the nine evaluation criteria set forth in the
NCP, 40 C.F.R. § 300.430(e)(9). These nine evaluation criteria
can be categorized into three groups: threshold criteria,
primary balancing criteria, and modifying criteria. The criteria
associated with each category are as follows:

THRESHOLD CRITERIA

• Overall protection of human health and the environment
• Compliance with applicable or relevant and appropriate

requirements (ARARs)

r PRIMARY BALANCING CRITERIA

Long-term effectiveness
Reduction of toxicity, mobility, or volume through
treatment
Short-term effectiveness
Implementability
Cost

MODIFYING CRITERIA

•. Community acceptance
• State acceptance
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These evaluation criteria relate directly to the requirements of
Section 121 of-~CERCLA, 42 U.S.C. § 9621, which are used to
determine the overall feasibility and acceptability of the
remedy. Threshold criteria must be satisfied in order for a
remedy to be eligible for selection. Primary balancing criteria
are used to weigh major trade-offs between remedies. Support
agency and community acceptance are modifying criteria which are
taken into account after public comment is received on the
Proposed Plan.

The following summary profiles the performance of Alternative 2
(SVE/Bioremediation) in terms of the nine criteria, noting how it
compares to Alternative 1 (Onsite Incineration).

Both of the alternatives would provide adequate protection of
human health and the environment by eliminating, reducing, and
controlling hazardous constituents through treatment and
engineering controls. Treatability studies suggest that
Alternative 2, the preferred alternative, would reduce the
concentration of most site contaminants to less than the levels .
of their respective cleanup standards within two years.
Operating the soil vapor extraction/bioremediation systems for an
additional several years would result in all cleanup standards
being met, with most contaminants being reduced to much lower
levels. The slurry wall and multi-layer composite barrier cap
will control migration of any residual contaminants which are not
removed or destroyed. The limited excavation and Jiandling of
contaminated soils involved with the 122 situ treatment reduces
the short-term risk posed to site workers during construction
activities as compared to the full-scale excavation required to
implement Alternative 1 (Onsite Incineration). Alternative 1
(Onsit© Incineration) would meet the cleanup standards through
thermal destruction of contaminants in soils where contamination
exceeds the cleanup standards. Both Alternatives 1 and 2 would
be protective of human health and the environment by eliminating
buried drums and treating contaminated soils.

Compliance with ARARs

This criterion addresses whether a remedy will meet all of the
applicable or relevant and appropriate requirements (ARARs) of
federal and state environmental laws. This section identifies
the major ARARs that the alternatives must meet and discusses how
they will be met (See Table 3).

The primary objective of the action to be taken at the Site is to
protect the ground water from contaminants which are currently
leaching from buried drums and contaminated soils. Maximum
Contaminant Levels (MCLs) and non-zero Maximum Contaminant Level
Goals (MCLGs) for public drinking water supplies have been
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established under the Safe Drinking Water Act and are considered
relevant and appropriate standards for ground water. However,
meeting the chemical-specific MCLs and non-zero MCLGs would still
result in a cumulative risk in excess of 10~4 due to the fact
that there are multiple contaminants associated with the Site.
In accordance with the NCP, use of risk-based target
concentrations are necessary to set a protective remediation
level. Numeric modeling indicates that if the soil cleanup
standards listed in Tables 1 and 2 are met, the result will lead
to contaminant concentrations in the ground water that are equal
to or less than the chemical-specific MCLs and non-zero MCLGs.
Health Effects Assessments and U.S. EPA Health Advisories were
considered in establishing ground water cleanup standards for the
Site. Alternative 1 and 2 would reduce the concentrations of
hazardous constituents in the soil to less than the soil cleanup
standards.

Soil vapor extraction in Alternative 2 would result in off-gas
containing volatile organic compounds (VOCs); onsite incineration
would result in air emissions at the stack. Air emission
controls may be necessary to meet state and federal requirements.
These requirements pertaining to air emissions include the
Delaware Regulations Governing the Control of Air Pollution
(Regulation 19, Section 2.1 and Regulation 24).

Alternative 2 would also comply with the substantive portions of
requirements regulating air emissions from process vents (40
C.F.R. §§ 264*1031-.1034). The EPA guidance document entitled
Control of Air Emissions from Superfund Air Strippers at
Superfund Groundwater Sites would be considered in assessing the
need for controlling air emissions for the soil vapor extraction
remedy. _

Alternative 1 would comply with the substantive portions of
federal and state requirements regulating incinerators (40 C.F.R.
Part 264, Subpart O; DRGHW Part 264, Subpart O). In addition,
federal standards to control metals emissions in Boilers and
Industrial Furnaces (40 C.F.R Part 266, Subpart H; DRGHW Part
266, Subpart H) and federal standards to control dioxin/furan
emissions in Municipal Waste Combustors (40 C.F.R. Part 60,
Subpart Ea) are relevant and appropriate to onsite incineration
of wastes. Alternative 1 would be designed and operated in such
a manner as to comply with the above-mentioned requirements.

Both alternatives include onsite or offsite treatment of water
extracted from the interior of the slurry wall. Effluent from
the treatment of aqueous waste would comply with state
requirements pertaining to point source discharges to surface
water, including effluent limitations under the State Surface
Water Quality Standards.
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The implementation of either alternative would result in the
generation of ̂ sidual wastes. Alternative 1 would generate
incinerator ash and scrubber water.2 If it is determined that
off-gas from the soil vapor extraction/bioventing component of
Alternative 2 requires emission controls, it is likely that
carbon filters would be utilized (the specific type of emission
controls would be determined during the remedial design). Any
residual wastes would be evaluated in accordance with the federal
and state hazardous waste identification requirements (40 C.F.R.
§§ 261.20-.24; DRGHW §§ 261.20-.24). Onsite handling of any
residual wastes found to exhibit a characteristic of a hazardous
waste would comply with the substantive portions of federal and
state regulations that pertain to generators of hazardous waste
(40 C.F.R. §§ 262.10, .20, .21, .23, .42, .50-.55, .57; DRGHW §§
262.10-.33, .40, .42, .50) and transporters of hazardous waste
(DRGHW §S 263.30-31).

The implementation of either alternative would include a
considerable amount of excavation and handling of excavated
materials onsite. The excavated materials would have to be -
temporarily "stockpiled" until their ultimate disposition is
completed (i.e., incinerated, returned to bioventing system for
treatment or transported offsite for treatment, etc.). Any
onsite storage of hazardous wastes would comply with the
substantive portions of federal and state requirements regulating
containers (40 C.F.R. § 264.175; DRGHW SS 264.171-.178), tanks
(40 C.F.R. §§ 264.191-.196, .198, .199; DRGHW SS 264.191-.199),
and waste piles [40 C.F.R. SS 264.251-.256, .259; DRGHW SS
264.250-.258(a)], depending on the type of waste present and the
manner in which it is stockpiled.

In summary, both alternatives would meet thfcir respective
applicable or relevant and appropriate requirements of federal
and state environmental laws (ARARs) .

Long-term Effectiveness and Permanence

Both alternatives use treatment technologies that are permanent
and irreversible. The amended remedy is versatile in that it can
be operated in the soil vapor extraction mode or at a slower
bioremediation mode. During the soil vapor extraction mode,
contaminants are stripped from the soils and, if necessary,
captured as off-gas in an emission control unit. When air is
pulled through the soils at a slower rate, the increased oxygen
levels stimulate microorganisms which are already present in the

2 Preliminary data obtained during the pre-design
investigation indicates that the ash would not be a RCRA
characteristic waste; therefore, the cost estimate for
Alternative 1 assumed that off-site disposal at a permitted RCRA
landfill is unnecessary*

fiR30H06
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contaminated soils. The microorganisms degrade the contaminants.
Both the SVE or bioremediation will result in the permanent
removal or destruction of hazardous constituents. Onsite
incineration thermally destroys the contaminants in a permanent
fashion.

/ - •
Both alternatives employ a slurry wall/multi-layer cap
containment system to isolate the residual source constituents
which will not be treated (i.e., metals) from the environment.
Each alternative includes long-term environmental monitoring to
ensure the effectiveness of the remedy.

Reduction of Toxicity, Mobility, and Volume

Both alternatives reduce the volume of contaminated media through
the removal of sources of contamination within the upper level of
the DDA. Toxicity is reduced by Alternative 2 through in situ
biodegradation of contaminants and/or removal and offsite
treatment in the soil vapor extraction mode. Alternative 1 would
provide even greater reduction of toxicity through thermal
destruction of organic compounds. Both alternatives
significantly reduce the mobility of any residual source
constituents through construction of the slurry wall and multi-
layer landfill cap. Alternative 1 and 2 each would significantly
reduce the toxicity, mobility and volume of contaminated media
through treatment. Although incineration has the potential to
increase the mobility of a small quantity of metals with low
boiling points, Alternative 1 grades slightly higher than
Alternative 2 with respect to this evaluation criterion because
incineration would result in the near complete destruction of
organic contaminants.

Short-term Effectiveness

Alternative 2 involves relatively limited excavation and handling
of contaminated soils. The in. situ treatment reduces the short-
term risk posed to site workers during construction activities
compared to the full scale excavation entailed by Alternative 1.
Both alternatives entail potential air emissions; however,
emissions will be effectively monitored during excavation,
construction and operation and will be controlled to prevent
unacceptable levels of exposure* Alternative 1 may pose an
additional short-term risk to workers and neighboring populations
due to the non-homogeneous waste stream, or the potential
malfunction of the onsite incinerator. These potential risks
would be reduced through implementation of an air monitoring
program, emission controls, and continuous monitoring of the
thermal treatment system combined with automatic incinerator
shut-off features. Alternative 2 is superior to Alternative 1
with respect to short-term effectiveness.

flR30HQ7
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Implementability

Alternative 2 would utilize technology that is readily available
and standard equipment that is available locally. Contamination
in relatively inaccessible areas is treated in situ, simplifying
the logistics. The remedial design would take less than one year
to complete and no administrative delays are anticipated. The
majority of the cleanup standards should be met within two years
of the start of operations. Alternative 1 would employ a readily
available and well understood technology. The presence of both
PCBs and certain metals in the waste stream means that the
incinerator feed stock must be pre-characterized so that the
temperature and retention time can be managed to minimize
problematic, emissions. Efforts to acquire all necessary permits
and regulatory approvals to site a new incinerator, even on a
temporary basis, routinely result in substantial delays.
Considering both technical and administrative feasibility,
Alternative 2 is superior to Alternative 1 with respect to
implementability.

cost

The present worth of Alternative 2 (SVE/Bioremediation) is
estimated at $33,540,100. Alternative 2 is less costly than
Alternative -1 (Onsite Incineration), the present value of which
is $74,291,900, yet Alternative 2 provides the same degree of
risk reduction.

State Acceptance

The Delaware Department of Natural Resources and Environmental
Control has concurred with the amended remedy for the Drum
Disposal and Ridge Areas.

Community Acceptance

The Proposed Plan to Amend the Record of Decision was released to
solicit public comment regarding the proposed remedial
alternatives on July 29, 1993. At that time a 45-day comment
period was opened. A public meeting on the Proposed Plan was
held September 2, 1993, in New Castle, Delaware. Comments raised
at the public meeting and received during the comment period are
summarized in the Responsiveness Summary which is included in
this ROD Amendment* In general, the public did not object to
Alternative 2 (SVE/Bioremediation).

7.0 AH1ND1D REMEDY: DBSCRIPTION AND PERFORMANCE STRKPftRDS

Following review and consideration of the information in the
Administrative Record file, the requirements of CERCLA and the
NCP, and public comment, EPA has selected Alternative 2 (Soil •
Vapor Extraction/Bioremediation) as the amended remedy for this
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Site. Based on current information, this alternative appears to
provide the best balance of trade-offs with respect to the nine
criteria set forth in the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP), 40 C.F.R. s 300.430(e)(9)(iii)
which EPA uses to evaluate remedial alternatives. '/ *
The amended remedy consists of the following major components:
Drum Disposal Area

• Construction of a circumferential slurry wall outside
the Drum Disposal Area

• De-watering the interior of the slurry wall; on- or
offsite treatment and disposal of extracted water

• Excavation of wastes buried within the Drum Disposal
Area -----

• Treatment and/or disposal of drummed materials and
highly contaminated soils

• Treatment of soils within the containment area using
soil vapor extraction and bioremediation (bioventing)

• Construction of a multi-layer landfill cap

• Perimeter fencing

• Deed Restriction
Ridge Area . — . •-

• Removal of existing surficial debris

• Excavation of surface soils exceeding soil cleanup
standards

• Treatment of the excavated soil with the material
within the Drum Disposal Area

• Backfilling with clean soil, regrading and construction
of a soil cover.

Inert Area

• Removal of existing surficial debris

• Construction of a multi-layer landfill cap

. • Perimeter fencing

fl R 3..Q l* k 0 9
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* Deed Restriction

Environmental Honitorincr

• Monitoring ground water, air and adjacent wetlands
/ *

The cost summary for the selected remedy is shown in Table 4.
Each component of the remedy and performance standards are
described below.

7.1 DRUM DISPOSAL AREA

A. Construction of a circumferential slurry wall outside the
Drum Disposal Area

A slurry wall will be constructed outside the DDA, enclosing the
horizontal limit of contaminants within the Columbia Aquifer.
The estimated location of the slurry wall is shown in Figure 5.
The primary purpose of the slurry wall is to isolate those soils
containing the majority of hazardous constituents in the
unsaturated and saturated portion of the Columbia Formation from
the surrounding subsurface environment. It is estimated that a
slurry wall 1,700 feet long by 50 feet deep will be required.
Tha slurry wall will be constructed of a soil-bentonite mix and
will have an in-pla6e permeability of less than 1 x 10~7 cm/sec.
Implementation of this element of the selected remedy has already
been initiated under an AOC signed in June 1992 (see Section 3.1
above).

The slurry wall will tie-in to the Potomac clay. As the clay
thins to the northwest (outside the DDA proper), a partitioned
slurry wall will be built, to create two separate cells (see
Figure 5). The larger cell will contain all of the DDA proper
and will be keyed-in to the thicker, impermeable Potomac clays.
The smaller cell will contain contaminated soils near the zero
clay area and will further isolate this northwestern area, which
is underlain with thinner clays than the DDA proper. The
installation of the slurry wall will also result in more
efficient implementation of vacuum extraction for soils presently
within the saturated zone.

Performance Standards for the slurry vail:

Implementation of this element of the alternative has been
initiated under an Administrative Order on Consent (AOC),
dated June 12, 1992. The slurry wall must be constructed in
conformance with the Statement of Work attached to the AOC
and the Slurry Wall Design document completed in September
1993 and approved by EPA, in consultation with DNREC.
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A post-construction maintenance .plan shall be developed to
maintain the integrity and effectiveness of the slurry wall,
including making repairs to the wall, as necessary.

B. De-wa1;ering interior of the slurry vail; onaite or offsite
treatment and disposal of extracted water

This element consists of two basic phases: first, an initial step
whereby ground water within the slurry wall is removed following
slurry wall construction and second, if necessary, a maintenance
task of removing ground water generated as a result of
infiltration within the slurry wall to maintain a positive
gradient into the enclosed area. The initial ground water
removal operation is projected to generate 680,000 gallons of
contaminated water. Owing to the limited volumes, all ground
water removed will be either transported offsite and disposed at
an aqueous waste treatment facility or treated on site using an
aqueous waste treatment system.

Performance Standards for the de-watering of the interior of. the
slurry wall and treatment/disposal of extracted water are as
follows:

The saturated portions of the Columbia Formation within the
slurry wall must be de-watered to maximize the effectiveness
of the air delivery system that will be developed during the
design of the soil vapor extraction/bioremediation treatment
system.

Whether the extracted water is treated onsite or offsite,
effluent from the treatment of aqueous waste must comply
with state and federal requirements pertaining to point
source discharges to surface water including effluent
limitations under the Delaware Surface Water Quality
Standards.

Piezometers shall be installed, monitored and maintained
within the interior of the slurry wall to gauge the
effectiveness of the effectiveness of the wall as a low
permeability barrier.

c. Excavation of wastes buried within the Drum Disposal Area

Waste characterization performed to date indicates that the upper
15-18 feet of the DDA represents a significant source of the
hazardous constituents found at the site; this material is highly
heterogeneous, consisting of drummed waste and soils. The upper
15-18 feet of the DDA will be excavated as a means of providing
significant primary source reduction by removal of buried drums •
and treatment of.the contaminant mass that could potentially be
released into the surrounding subsoils.

R30UUI5
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The highly heterogeneous nature of the materials to be excavated
and th© variety, of constituents that have been found in different
matrices within the DDA indicate that a flexible approach in
selecting appropriate treatment technologies for discreet types
of waste is required. A treatment/disposal decision matrix will
be utilized to select the appropriate treatment and/or disposal
option for each category of waste excavated from the DDA. The
treatment/disposal decision matrix criteria will be developed
during the remedial design.

The upper portion of the DDA will be excavated in a manner that
minimizes the release of materials from the buried drums.
Segregating as much of the surrounding soils as practical, the
drums and drum fragments (along with their contents), debris, and
other non-degradable materials will be screened and separated
from any soils. These drums will be transported temporarily to a
staging area constructed onsite. Soils which are screened and/or
segregated from the drummed materials will be stockpiled within
the area surrounding the excavation. Based on the number of
drums estimated to be present in the DDA, and assuming the amount
of "recovered material" per drum will be equivalent to a full
drum, approximately 2,700 yd3 of material would be staged*
"Recovered material" includes drum, contents, and soil in direct
contact with the waste.

As a further measure to ensure that contaminants will not be
transported from the DDA, all liquids encountered during
excavation of the DDA will be collected. It is estimated that
approximately 5 percent of the drums contain liquid waste which
corresponds to a conservative estimate of 27,500 gallons. Intact
drums, if encountered during excavation, will be pumped or
vacuumed dry and compatible liquids will be bulked in tanks.
Spilled liquids will also be pumped or vacuumed and collected in
a similar fashion. A series of temporary tanks will be utilized
for this purpose. It is anticipated that, based on the decision
matrix screening process, the recovered liquids will either be
incinerated offsite, treated in an offsite aqueous waste
treatment system or treated in an onsite waste treatment system.
The means of treatment will be determined based on whether the
waste is primarily aqueous or non-aqueous and what appropriate
treatment/disposal regulations are applicable.

Performance Standards for the excavation of wastes buried within
the DD&s

All drummed materials and scrap metal shall be excavated.
Protocol shall be established during the remedial design to
confirm that excavation of buried materials is complete.

Any onsite storage of hazardous wastes must comply with the
substantive portions of federal and state requirements

~ regulating containers (40 C.F.R. § 264.175; DRGHW §§
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264.171-.178), tanks (40 C.F.R. §§ 264.191-.196, .198, .199;
DRGHW §§ i64.191-.199), and waste piles [40 C.F.R. §§
264.251-.256, .259; DRGHW §§ 264.250-.258(a)], depending on
the weistes present and the manner in which the material is
stockpiled.

/ *
D* Treatment and/or disposal of drummed materials and highly

contaminated soils

The highly heterogeneous nature of the materials to be excavated
and the variety of constituents that have been found in different
matrices within the DDA indicate that a flexible approach in
selecting appropriate treatment technologies for discreet types
of waste is required. A treatment/disposal decision matrix will
be utilized: to select the appropriate treatment and/or disposal
option for each category of waste excavated from the DDA. In
addition, a. decision matrix will be developed to establish
criteria to identify the "highly contaminated" soils which would
be removed for offsite treatment and/or disposal along with the
drummed waste. The remaining soils excavated along with the
buried drums shall be segregated from the drummed waste and
temporarily stockpiled onsite. The treatment/disposal decision
matrices criteria shall be developed during the remedial design
and will be approved by EPA, in consultation with DNREC.

Performance Standards for treatment and/or disposal of drummed
materials and highly contaminated soils:

The treatment/disposal decision matrix will be developed to
ensure that all federal and state treatment and disposal
requirements are met.

All drummed material and highly contaminated soil be
evaluated in accordance with federal and state hazardous
waste identification requirements (40 C.F.R. §§ 261.20-.24;
DRGHW §§ 261.20-.24). Onsite handling of any wastes found
to exhibit a characteristic of a hazardous waste must comply
with the substantive portions of federal and state
regulations that pertain to generators of hazardous waste

- (40 C.F.R. §§ 262.10, .20, .21, .23, .42, .50-.55, .57;
DRGHW §§ 262.10-.33, .40, .42, .50) and transporters of
hazardous waste (DRGHW §§ 263.30-31).

Any onsite storage of hazardous wastes must comply with the
substantive portions of federal and state requirements
regulating containers (40 C.F.R. § 264.175; DRGHW §§
264.171-.178)., tanks (40 C.F.R. §§ 264.191-.196, .198, .199;
DRGHW §§ 264.191-.199), and waste piles [40 C.F.R. §§
264.251-.256, .259; DRGHW §§ 264.250-.258(a)], depending on
the wastes present and the manner in which the material is
stockpiled*
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E. Treatment of soils within the containment area using soil
vapor extinction and bioremediation (bioventing)

A Soil Vapor Extraction/Bioventing System (SVE/BVS) will be
constructed within the excavation area created by drum removal in
the DDA and will be used to tireat'shallow soil (soils to a depth
of approximately 15 feet). The SVE/BVS will be designed to
provide physical removal of volatile constituents and create an
environment within the soil matrix which will stimulate growth of
natural microorganisms already present in the impacted soils.
Excavated soils will be homogenized and may be augmented with
moisture and nutrients before being placed in the SVE/BVS. Air
distribution piping will be installed within the excavated soil
matrix and necessary emission controls will be constructed to
complete the system.

Air flow through the in situ SVE/BVS will be induced by
withdrawing air from the air-outlet piping. Final spacing of the
air distribution piping is dependent upon the optimal oxygen
transfer requirements for the in situ SVE/BVS and the resulting
permeability of the DDA soil after installation of the SVE/BVS.
The system will be designed to provide an air flow rate that will
result in efficient soil vapor extraction and maintain aerobic
conditions throughout the excavation area.

Contaminated soils located below the drum excavation (deeper than
15-18 feet) and in the saturated zone within the boundaries of
the slurry wall will be remediated using an in situ Vertical Soil
Vapor Extraction and Bioremediation System (VSVE/BRS) . The
VSVE/BRS will consist of a series of vertical air extraction and
injection wells which will be screened within the contamination
zone and connected to a vacuum extraction and treatment system
located above-ground. Provisions will be made to allow treatment
of the extracted off-gas, as required.

Active operational management of the SVE/BVS and VSVE/BRS
treatment systems will continue until the remedial objective for
the soils (See Section 4.2) has been achieved. Given the
theoretical performance efficiencies, most site contaminants
should be reduced to less than the level of their respective
cleanup standards (See Table 1) within two years; however, each
system will faa operated for a minimum of eight years or until a
zero slop© reduction condition (i.e., the practical limits of the
technology) is reached, whichever is later. After eight years of
operation or a zero slope reduction condition is reached, soils
within the slurry wall would be collected and analyzed to confirm
that the remedial objective for the soils has been met. The
number and location of soil samples necessary to verify that the
remedial objective has been met will be determined during the
remedial design.
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Performance Standards for the treatment of soils within the
containment; area using soil vapor extraction and bioremediation
(bioventing):

Remove or degrade the organic contaminants within the DDA
such that: (1) the potential'carcinogenic risk to people
exposed to the Site is within the 10~6 risk range; and, (2)
the potential for adverse health effects from exposure to
chemicals exhibiting noncarcinogenic effects is reduced to
acceptable levels (i.e., a Hazard Index less than 1.0).

Air emission controls may be necessary to meet state and
federal requirements. These requirements include state
regulations pertaining to air emissions [Delaware
Regulations Governing the Control of Air Pollution (Section
6003)]. The emissions shall also comply with the
substantive portions of requirements regulating air
emissions from process vents (40 C.F.R. §§ 264.1031-.1034).
The EPA guidance document entitled Control of Air Emissions
from Superfund Air Strippers at Superfund Groundwater Sites
must be considered in assessing the need for controlling air
emissions from the soil vapor extraction remedy. An air
dispersion model and risk assessment shall be performed
during the remedial design to calculate the potential risk
that would be presented to human health by the emission of
volatile organic compounds. Emissions shall be controlled
so as not to pose a carcinogenic risk greater than 1 x 10~6.

F. construction of a multi-layer landfill cap

Following the completion of excavation activities and the
construction of SVE/BVS and VSVE/BRS systems, a multi-layer
composite barrier cap will be constructed across the entire area
of the DDA and the area within the slurry wall. The primary
purpose of the cap is to prevent infiltration into the DDA,
thereby minimizing leachate generation, preventing direct contact
with source constituents, minimizing erosion, and controlling air
emissions, as necessary under applicable federal and state
regulations.

The boundaries of the multi-layer composite barrier cap will
extend out and "tie-in" to the top of the slurry wall. The exact
dimensions of the cap will be precisely determined in the
remedial design. Site-specific topographical information will be
utilized to develop the areal extent of the cap. Grading of the
surface surrounding the capped area will be designed to promote
run-off, minimize infiltration and control erosion.
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Performance Standards for the multi-layer composite barrier cap
are described .below:

The multi-layer composite barrier cap shall be designed to
meet the criteria of 40 C.F.R. 264.303(a) and 40 C.F.R.
264*310(a); DRGHW 264.30-3 (a) • and DRGHW 264.310(a).

The cap shall be a multi-layer composite barrier system
which minimizes the long-term migration of liquids into the
capped area* The cap materials may be naturally occurring
soils and synthetic materials which will not leach hazardous
constituents. The components of the cap shall be: a
vegetated topsoil layer; a select fill soil layer; a
drainage layer which minimizes the hydraulic gradient above
the impermeable layer (permeability equal to 12" of sand at
1 x 10~2 cm/sec or a geonet with transmissivity equal to or
greater than 3 x 10"5 m2/sec); a low permeability barrier
which, when constructed, shall have a sufficiently low
permeability such that it prevents infiltration; and a
bedding layer. (See Figure 2) The low permeability barrier
is comprised of two major components. The synthetic (upper)
layer is designed to prevent infiltration of liquids into
the waste mass. The underlying low permeability (1 x 10~7
cm/sec) layer provides added assurance that liquids entering
the waste mass will be minimized should a breach of the
synthetic layer occur. While exact cap configuration may be
determined through a value engineering analysis (which may
not eliminate any layers), any modifications to the design
cannot increase the expected infiltration rate since it
would adversely affect the assumption under which soil
cleanup standards for the DDA were calculated. Therefore,
any modifications to the current configuration must provide
the same reduction of infiltration (at a minimum) as this
configuration,

The materials and construction of the multi-layer composite
barrier cap will accommodate settling and subsidence so that
the cap's integrity is maintained.

Prior to the installation of the impermeable system, the
area to be capped shall be proof rolled. Identified soft
areas shall be brought up to suitable compaction, to be
specified in the remedial design.

The top of the impermeable system shall be graded to prevent
ponding of liquids and shall be sloped to promote drainage.
The drainage system will be designed to convey rainfall down
th© installed slope at a rate slow enough to prevent erosion
and subsequent loss of cap materials.

The landfill cap shall be vegetated in such a way as to •
provide a high quality wildlife habitat to the maximum

flR30Ui*20
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extent practicable (without endangering the liner). The
types of grass seed and/or wfldflower mix shall be
identified in the remedial design.

A post-construction maintenance plan shall be developed to
ensure maintainenance of the integrity and effectiveness of
the final cover, including making repairs to the cap as
necessary to correct the effects of settling, subsidence,
erosion, or other events*

6. Perimeter fencing

A perimeter fence has been erected around the DDA. If the
existing fence must be removed during construction activities, a
replacement fence must be erected upon their completion. A
chain-link fence shall be constructed around the perimeter of the
landfill cap in order to prevent unauthorized access to the DDA.
Plans for maintenance of the fence shall be included in a post-
construction maintenance plan.

Performance standards for Perimeter Fencing

The chain-link fence shall have a minimum height of six feet
and shall be equipped with locking gates.

The fence shall be maintained in a manner sufficient to
prevent unauthorized access to the landfill until such time
as EPA determines that access restrictions are no longer
required.

H. Deed Restriction

Restrictions shall be placed by the Site property owner on the
deed to the Site in order to prevent installation of drinking
water wells on the property and any future uses of the property
that could compromise the effectiveness of the selected remedy.
The deed restrictions shall remain in effect until EPA determines
that they are no longer required to protect human health and
welfare and the environment.

7.2 Ridge &rea

A. Removal of existing surficial debris

Existing surficial waste from the entire Ridge Area will be
removed. Small size materials, such as empty drums, debris and
garbage containers, will be collected, staged, tested and
transported to an appropriate solid waste landfill for disposal.
Large size materials, such as large storage tanks, will be
decontaminated and transported to a metal scrap yard for
recycling. After removal of all the surficial waste the Ridge-
Area will be cleared and grubbed.

AR3QH2
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B.

Soil borings were completed in a 20-feet grid pattern across the
Ridge Area during the pre-design investigation. Analyses of the
soil samples collected identified three distinct areas that
contain concentrations of contaminants greater than the soil
cleanup standards identified in Table 2. The three "hot spots"
identified in Figure 6 will be excavated. Confirmatory sampling
must be conducted to verify that all soils exceeding the Ridge
Area soil cleanup standards have been excavated., The excavated
soil will be consolidated with the DDA soils. The contaminated
soils will be treated in the SVE/BVS with the DDA soils. It is
estimated that 500 cubic yards of contaminated soil will be
generated from these excavations, which will be completed to an
approximate depth of 5 feet. —

Performance standards for the excavation of surface soils
exceeding soil cleanup standards:

Soils which contain concentrations of hazardous constituents
greater than the respective soil cleanup standards listed in
Table 2 will be excavated. The excavated soils may be
temporarily stockpiled onsite until which time they are
consolidated within the SVE/BVS for treatment.

Any onsite storage of hazardous wastes would comply with the
substantive portions of federal and state requirements
regulating containers (40 C.F.R. S 264.175; DRGHW §§
264.171-.178) , and waste piles [40 C.F.R. §§ 264.251-.256,
.259; DRGHW SS 264 . 250-.258 (a) ] , depending on the type of
waste present and the manner in which it is stockpiled.

C. Treatment of the excavated Ridge Area soils within the Soil
Vapor Extraction/Bioventing system

Once the contaminated Ridge Area soils have been consolidated
with the DDA soils, those soils will be considered to be DDA
soils. Therefore, refer to description and performance standards
included in paragraph 7.1.E, above.

D. Backfill with clean soil, regrade and construct a soil
cover.

After appropriate confirmatory sampling to verify that all soils
exceeding the Ridge Area soil cleanup standards have been
excavated, excavations will be backfilled with clean soil. After
the excavated areas ar© backfilled, a 12-inch thick soil cover
will be placed and the surface of the entire Ridge Area will be
regraded and seeded to promote proper drainage.
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Performance Standards for the soil cover:

A minimum" of six inches of fill material and six inches of
topsoil will be placed as the soil cap. After capping, the
surface will be seeded to facilitate establishment of
vegetation, minimize erpsion, and provide some increase in
available habitat for wildlife. The types of grass seed
and/or wildflower mix shall be identified in the remedial
design. Plans for long-term maintenance of the vegetated
soil cover shall be included in a post-construction
maintenance plan.

7.3 Inert Area

A. Removal of existing surficial debris

A large number of abandoned automobiles, trucks, and other
vehicles currently exist on the surface of the Inert Area. In
addition, significant quantities of salvage yard material are
intermingled throughout the area. These materials must be •
removed from the Inert Area prior to construction so that the
material does not hinder construction or support operations in
either the Inert Area or Drum Disposal Area.

B. Construction of a multi-layer landfill cap

The remedial design of this element of the selected remedy has
already been completed under an AOC signed in June 1992. The
following cap system configuration (from top to bottom) has been
designed for the portions of the cap with slopes less than 8H:1V:

6 inches of topsoil,
18 inches of select fill,
non-woven geotextile,
geonet
40 mil geomembrane, and
geosynthetic clay liner.

The following cap system configuration (from top to bottom) has
been designed for the portions of the cap with slopes greater
than 8H:1V but not exceeding 4H:1V:

6 inches of topsoil,
18 inches of select fill,
non-woven geotextile,
geonet,
non-woven geotextile,
textured geomembrane, and
geosynthetic clay liner.
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Performance Standards which were used to design the multi-layer
composite barrier cap are described below:

The multi-layer cap shall be designed to meet the criteria
of 40 C.F,R. 264.303(a) and 40 C.F.R. 264.310(a); DRGHW
264.303(a) and DRGHW 264.31Q(a). General design guidelines
are listed below:

• The cap shall be a multi-layer soil synthetic membrane
system which minimizes the long term migration of
liquids into the capped area. The cap materials may be
naturally occurring soils and synthetic materials which
will not leach hazardous constituents. The maximum
components of the cap shall be: a vegetated topsoil
layer; a select fill layer; a geotextile layer; a
geonet layer (permeability equal to 12" of sand at 1 x
10"2 cm/sec); a synthetic liner system and a low
permeability (1 x 10~7) layer;

• The materials and construction of the multi-layer cap
will accommodate settling and subsidence so that the
cap's integrity is maintained;

• Prior to the installation of the impermeable system,
the area to be capped shall be proof rolled.
Identified soft areas shall be brought up to suitable
compaction, to be specified in the remedial design.

• The top of the impermeable system shall be graded and
vegetated to prevent ponding of liquids and shall be
sloped to promote drainage. The drainage system will
be designed to: (1) convey rainfall down the installed
slope at a rate slow enough to prevent erosion and
subsequent loss of cap materials, and (2) properly
manage storm water run-off; and

* Gas venting system.

The remedial design was approved by EPA, in consultation with
DNREC, in July 1993.

A post-construction maintenance plan shall be developed to
maintain the integrity and effectiveness of the final cover,
including making repairs to the cap as necessary to correct
the effects of settling, subsidence, erosion, or other
events.
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C. Perimeter fencing

A chain-link fence shall be constructed around the perimeter of
the landfill cap in order to prevent unauthorized access to the
Inert Area. Plans for long-term maintenance of the fence shall
be included a post-construction maintenance plan.

Performance standards for Perimeter Fencing

The chain-link fence shall have a minimum height of six feet
and shall be equipped with locking gates.

The fence shall be maintained in a manner sufficient to
prevent unauthorized access to the landfill until such time
as EPA, in consultation with DNREC, determines that access
restrictions are no longer required.

D. Deed Restriction

Restrictions shall be placed on the deed to the Site to ensure
that the containment components are not compromised by future use
of the property.

7.4 Environmental Monitoring

Long-term environmental monitoring to evaluate the effectiveness
of the remedy shall be performed. The environmental monitoring
will include periodic ground water and air analyses. In
addition, a wetlands monitoring plan to determine whether or not
the adjacent wetlands are being impacted by Site contaminants
shall be developed and implemented. Final determination of the
specific number and location of monitoring points, the frequency
and duration of sampling, and the analytical parameters and
methods to be included in the monitoring program will be made by
EPA, in consultation with DNREC, during the remedial design and,
as appropriate, during implementation of the selected remedy.

It should b© noted that some changes to the selected alternative
may be made during the remedial design and construction
processes. Such changes, in general, reflect modifications
resulting from the engineering design process and will not reduce
the effectiveness of the selected remedy. Any changes to the
amended remedy will be done in accordance with Sections
300.435(c)(2) and 300.825 of the NCP.

8.0 STATUTORY DETERMINATIONS

EPA's primary responsibility at Superfund sites is to undertake
remedial actions that are protective of human health and the
environment. In addition, Section 121 of CERCLA, 42 U.S.C.
§ 9621, establishes several other statutory requirements and •
preferences. These requirements specify that when complete, the
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selected remedial action for each site must comply with
applicable or relevant and appropriate environmental standards
established under federal and state environmental laws (ARARs)
unless a statutory waiver is invoked. The selected remedy also
must be cost effective and utilize ̂ treatment technologies or
resource recovery technologies to-the maximum extent practicable.
Finally, the statute includes a preference for remedies that
permanently and significantly reduce the volume, toxicity or
mobility of hazardous substances. The .following sections discuss
how the selected remedy for this portion of the Site meets these
statutory requirements.

8«1 Protection of Human Health and the Environment

The selected remedy protects human health and the environment by
removing, destroying or controlling contaminants in buried drums
and contaminated soils, thereby reducing contaminant loading to
the ground water. Controlling the source of contamination will
reduce the potential for exposure to contaminated ground water
and soils. The ground water plume management strategy selected
in the original ROD continues to effectively prevent the
migration of water-borne contaminants to drinking water wells.

Employing the soil vapor extraction and bioremediation
technologies to remove and biodegrade contaminants in soils in
conjunction with the specified engineering controls will.
significantly reduce further migration of contamination from the
Site. Consequently, these measures will reduce the potential for
exposure to contaminated ground water. In addition, the landfill
caps at the Drum Disposal and Inert Areas will prevent the threat
of direct contact. Environmental monitoring will provide data
for evaluating the effectiveness of the remedial action.

Once the Drum Disposal and Ridge Area soil cleanup standards have
been achieved and the landfill caps are in place, the
carcinogenic risk associated with exposure to ground water shall
be within EPA's target risk range of 1 x 10~4 to 1 x 10~6 and
there will be no significant potential for adverse
noncarcinogenic health effects as a result of exposure to ground
water (i.e, the hazard index shall be less than or equal to one).

Deed restrictions will prohibit onsite activities that could
compromise the effectiveness of the remedy or result in
unacceptable levels of exposure to Site contaminants.

Air emissions from the bioventing system will be reduced to
acceptable risk-based levels and ARARs through the installation
of emission controls, if they are determined to be necessary by
EPA, in consultation with DNREC. Through treatment, engineering
controls, monitoring and institutional controls this remedy will
be protective of human health and the environment during and upon
completion of the remedial action.
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8.2 compliance vith Applicable or Relevant and Appropriate
Requirements

/ *
The selected remedy shall attain all action-, location- and
chemical-specific applicable or relevant and appropriate
requirements for the Site. The major ARARs are listed in Table
3. Also included in the table are criteria, advisories or
guidance "to be considered" (TBCs) for implementation of this
remedy.

8*3 Cost-Bffectiveneag

The amended remedy, Alternative 2 (SVE/Bioremediation), is cost-
effective in that it mitigates the risks posed, achieves the
remedial objectives, meets all other requirements of CERCLA, and
affords overall effectiveness proportionate to the cost. The
estimated present worth cost for the amended remedy is
$33,540,100. The amended selected remedial alternative is less '
costly than Alternative 1 (Onsite Incineration), the present
worth of which is $74,291,900, yet it provides the same degree of
risk reduction.

8.4 Utilisation of Permanent Solutions and Alternative Treatment
Technologies to the Maximum Extent Practicable

EPA and DNREC have determined that the amended remedy represents
the maximum extent to which permanent solutions and treatment
technologies can be utilized in a cost-effective manner for the
Delaware Sand & Gravel Site. The amended remedy represents the
best balance of the nine criteria and the statutory preference
for treatment as a principal element.

The bioventing technology, a combination of soil vapor extraction
and bioremediation, is a relatively new and promising remediation
technique. Although the amended remedy does not offer the degree
of permanence that onsite incineration would offer, the treatment
and engineering controls do offer a very high degree of long-term
effectiveness and permanence. The cap and slurry wall will be
inspected and maintained to ensure long-term effectiveness and a
deed restriction will be implemented to ensure permanence. The
amended remedy (Alternative 2) meets the statutory requirement to
utilize permanent solutions and treatment technologies to the
maximum extent possible.

8*5 Preference for Treatment as a Principal Element.

The selected remedy uses treatment as a principal element to
address the threats posed by buried wastes and contaminated
soils. Residually contaminated soils will pose a relatively low
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long-term threat and shall be managed with a combination of
engineering and institutional controls* The amended remedy is
consistent witSi the program expectations to treat principal
threats and use engineering controls for wastes that can be
reliably controlled in place. EPA and DNREC have therefore
determined that buried drum removal and offsite treatment and/or
disposal and in situ treatment of contaminated soils coupled with
containment (i.e., slurry wall and landfill caps) is an
appropriate remedial action.

9.0 DOCUMENTATION OF SIGNIFICANT CHANGES

The following changes have been made since the Proposed Plan was
issued on July 29, 1993:

Restrictions shall be placed on the deed to the Site in order
-* to prevent any future uses of the property that could
; compromise the effectiveness of the selected remedy. The

deed restrictions shall remain in effect until EPA, in
consultation with DNREC, determines that they are no longer
required to protect human health and welfare and the
environment.

Cost estimates for both alternatives have been revised to
include construction and maintenance of the multi-layer cap
for the Inert Area. The multi-layer cap is a common element
to each of the alternatives evaluated, therefore each cost
estimate was increased by the same amount.
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RESPONSIVENESS SUMMARY
DELAWARE SAND & GRAVEL SITE
NEW CASTLE COUNTY, DELAWARE

This responsiveness summary is divided into the following
sections:

Overview; _ This section discusses EPA's preferred alternative
for cleaning up the buried materials and
residually contaminated soils at the Drum
Disposal, Ridge and Inert Areas.

Background: This section provides a brief history of community
interest and concerns raised during remedial
planning at the Delaware Sand & Gravel Site.

Part__i; This section provides a summary of commentors'
major issues and concerns and expressly
acknowledges and responds to those raised by the
local community during the public meeting. "Local
community1* may include local homeowners,
businesses, the municipality, and not
infrequently, potentially responsible parties
(PRPs).

Part II: This section provides response to written comments
received from the local community during the
public comment period.

OVERVIEW

In July 1993, EPA announced the opening of the public comment
period and published its revised preferred alternative for
cleaning up buried drums and residually contaminated soils at the
Delaware Sand & Gravel Site, located two miles southwest of the
City of New Castle in New Castle County, Delaware. EPA screened
two possible alternatives to remediate the Drum Disposal and
Ridge Areas, giving consideration to nine key evaluation
criteria:

* Threshold criteria, including

Overall protection of human health and the
environment

— Compliance with federal, state, and local
•environmental and laws
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• Balancing criteria, including

Long-term effectiveness

—__ Short-term effectiveness

Reduction of mobility, toxicity, or volume

Ability to implement

Cost, and

• Modifying criteria, including

— State acceptance, and

Community acceptance.

EPA carefully considered state and community acceptance of the
remedy prior to reaching the final decision regarding the remedy.

The Agency's selected remedy, Alternative 2, includes the
following measures to address contamination of the Drum Disposal,
Ridge and Inert Areas at the site:

• Construction of a slurry wall around the Drum Disposal
Area, de-watering of the area contained by the slurry
wall, excavation and offsite treatment/disposal of
buried drums and waste, excavation of contaminated
soils within the Ridge Area and consolidation of those
soils in the Drum Disposal Area, treatment of
residually contaminated soils within the containment
area (the Drum Disposal Area) utilizing both soil vapor
extraction (SVE) and bioremediation, construction of a
multi-layer cap over the Drum Disposal Area, and
construction of a soil cap over the Ridge Area, and
construction of a multi-layer cap over the Inert Area.
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BACKGROUND _ .

Community interest and concern about the site have been steady
and relatively high throughout EPA involvement. EPA's community
relations efforts for the proposed amended remedy included:

• Updating the Community Relations Plan in March 1992,/ *
• Issuing a Fact Sheet to the community in August 1992,

* Opening a public comment period from July 29, 1993 to
September 13, 1993, and

• Hosting a public meeting on the Proposed Plan to Amend
the Record of Decision on September 2, 1993.

To obtain public input on the Proposed Plan to Amend the Record
of Decision (Proposed Plan), EPA held a public comment period
from July 29, 1993 to September 13, 1993. EPA announced the
public comment period in a newspaper display ad placed in the
July 29, 1993 edition of the Wilminaton News Journal. Following
the announcement, EPA mailed copies of the Proposed Plan to
members of the local community represented on EPA's site mailing
list, initially developed with the Community Relations Plan and
periodically updated.

In addition, EPA held a public meeting on the Proposed Plan on
September 2, 1993. EPA notified the public of this meeting in
newspaper display advertisements placed in the July 29, 1993
edition of the Wilminqton News Journal and in the August 25, 1993
and September 1, 1993 editions of the New Castle Weekly. Those
in attendance at the meetings included local area residents,
state, county, and local government officials, news media
representatives, representatives from EPA, and representatives
from companies interested in the site activities and clean-up
decisions. EPA also preceded this Proposed Plan public meeting
with a briefing for state and local government officials*

Finally, EPA established a site information repository at the
offices of the Delaware Department of Natural Resources and
Environmental Control, located at 715 Grantham Lane, New Castle,
Delaware. The repository contains the Community Relations Plan,
the original Record of Decision (ROD) dated April 22, 1988, the
Focused Feasibility Study, the Proposed Plan to amend the ROD,
and other relevant documents. In addition, EPA's Administrative
Record File for the site, which includes the key documents the
Agency uses in selecting the site remedy, is housed at the
repository. The Administrative Record is also available at the
U.S. Environmental Protection Agency's Region III office, 841
Chestnut Building, 9th Floor, Philadelphia, Pennsylvania, 19107.



PART I: SUMMARY OF COMMENTORS' MAJOR ISSUES AND CONCERNS

This section provides a summary of commentors' major issues and
concerns and "expressly acknowledges^and responds to those raised
by the local community. The major issues and concerns regarding
the proposed amendment to the Record of Decision for the Delaware
Sand & Gravel Site received ,at the public meeting on September 2,
1993 and during the public comment period can be grouped into
three categories:

A. Implementation of the Preferred Alternative
B. Effectiveness of the Preferred Alternative
C. Impact on Site Conditions

The questions, comments, and responses are summarized below.

A. Implementation of the Preferred Alternative

• A citizen asked for more details about the slurry vail and for
information on vho vould be responsible for quality control of
the wall throughout the remedial action*

EPA Response: A Quality Assurance Project Plan (QAPjP) has been
prepared in accordance with the USEPA Technical Guidance Document
entitled Construction Quality Assurance for Hazardous Waste Land
Disposal Facilities (EPA/530-SW-86-031, October 1986) as part of
the Slurry Wall Construction Work Plan. The QAPjP presents the
principles and practices of quality assurance that will be
implemented during slurry wall construction and related work at
the Site. The QAPjP includes five primary elements:
responsibility and authority; Construction Quality Assurance
(CQA) personnel qualifications; monitoring activities; sampling
strategies; and documentation.

A CQA consultant, hired by the PRPs, will be responsible for
observing and documenting activities related to the CQA of the
slurry wall and related work as outlined in the QAPjP. The CQA
Consultant must be independent from the General Contractor, or
any subcontractor including any manufacturer, fabricator, or
installer under contract to the General Contractor. The CQA
consultant will be represented by a Supervising CQA Engineer and
supporting onsite CQA monitoring personnel as appropriate. The
specific responsibilities (i.e., performing independent sampling
and testing, etc.) and authorities of the CQA Consultant are
included in. the QAPjP. The CQA Consultant is also responsible
for issuing certifications for major construction activities.
The certifications will be signed and sealed by a Professional
Engineer registered in the State of Delaware.

In addition, EPA and DNREC will perform or make arrangements for
a contractor to perform a responsible level of oversight of all
activities conducted onsite. EPA and DNREC will review plans, and



specifications prior to implementation and will conduct field
inspections to confirm that all activities are being performed in
compliance with the approved specifications. EPA and DNREC will
perform independent sampling and testing to assess the quality
control sampling.and testing protocol.

After the construction of the slurry wall is completed, a long-
term operation, maintenance 'and monitoring plan will be
implemented to ensure the effectiveness of the remedy.
Piezometers will be constructed to monitor water levels within
the slurry wall. If necessary, the interior of the slurry wall
will be de-watered to maintain a positive gradient into the Drum
Disposal Area. It expected that long-term monitoring and
maintenance will be performed by the PRPs with EPA and DNREC
overs ight.

• A citizen asked if there are inorganic contaminants at the
Site, and if there are, how they vill be addressed?

EPA Response: Although the majority of the contamination at the
Delaware Sand and Gravel Site is organic contamination, there are
inorganic contaminants present in the buried drums and soils.
Hazardous inorganic material contained in buried drums will be
excavated and disposed of offsite. Inorganic contaminants in the
soils will not be removed or degraded by the soil vapor
extraction (SVE)/bioremediation treatment technologies to be
implemented. The circumferential slurry wall and multi-layer cap
will contain the inorganic contaminants in place. Long-term
maintenance of- the slurry wall and the landfill cap and
monitoring of ground water will be conducted to ensure the
effectiveness of the remedy.

* A county official asked if only naturally-occurring bacteria
vill be used vith the bioremediation technology or will
additional bacteria need to be introduced for the remedy to be
effective.

EPA Response: A treatability study was performed at the Drum
Disposal Area in an effort to determine the viability of
bioventing at the Site (Soil Vapor Extraction/Bioventing System,
Geraghty & Miller, May 1992). The study concluded that
relatively high counts of indigenous bacteria that degrade site-
specific compounds of concern were present. The limited
laboratory tests completed indicate that increasing the available
oxygen and nitrogen should enhance biological activity. At this
time EPA and DNREC believe that the soil cleanup standards will
b© achieved without the addition of microorganisms; however, the
potential benefits of various additives including "bio-
augmentation" may be evaluated during the remedial design.



* A citizen and the County asked what will happen to the
air/gases coming from the bioventing system. Will it be
captured or released into the atmosphere?

•. .i '

EPA Response: Air flow through the in situ soil vapor
extraction/bioventing system (SVE/BVS) will be induced by
withdrawing air from the air-out-let piping. The air distribution
system will provide enough flexibility to allow off-gas to be
routed directly to an air emission control unit. During the
remedial design calculations will be performed to predict the
concentration of organic contaminants in the off-gas. In
addition, an'air dispersion model and risk assessment will be
performed. If EPA and DNREC determine that either (1) the
concentration of organic contaminants in the off-gas may exceed
applicable or relevant and appropriate state or federal air
emission regulations, or (2) the risk presented to human health
from air emissions may exceed 1 x 10"6, emission controls will be
mandated.

Valves to control air flow, sampling ports, and a humidi-fication
system will be incorporated into the remedial design to provide
control of the environmental conditions within the SVE/BVS. The
sample ports constructed within the piping system will allow
samples to be collected or probes to be inserted for monitoring
the compositions of off-gases. Air sampling will be routinely
performed., If either (1) the concentration of organic
contaminants in the off-gas exceed applicable or relevant and
appropriate state or federal air emission regulations, or (2) the
risk presented to human health exceed 1 x 10~6, emission controls
will be mandated.

• A citizen asked if there was a fire/explosion risk associated
with any gases that will be vented*

EPA Response: The safety of site workers and the local community
is a primary concern during the planning phase of the cleanup.
The remedial action will be constructed and operated in a manner
that minimizes all hazards, including the potential for fire or
explosion. Air monitoring will be conducted onsite, including
monitoring for combustible gases. If onsite monitoring detects
combustible gases within 20% of the lower explosive level during
excavation, construction or operation activities, appropriate
measures will be taken to prevent or control the emissions.



B. Effectiveness of the Preferred Alternative

* A citizen asked how Alternative 2 would be effective if only
15 feet of soils will be excavated.

EPA Response! The uppermost 15 feet of the Drum Disposal Area
will be excavated to remove the buried drums. The contaminated
soils will be treated using in situ soil vapor extraction and
bioremediation after the drum removal operation has been
completed.

The ability to remove and degrade organic compounds in soils
without having to actually excavate those contaminated soils is
the most significant advantage that Alternative 2 offers over
Alternative 1- The selected remedy for the Drum Disposal Area
will be designed to treat approximately 60,000 cubic yards of
contaminated soils at depths of up to 40 feet; soils at these
depths can be readily accessed for treatment using conventional
drilling techniques, well construction and gas transfer
technology.

• A citizen asked for example* of sites where the technology
proposed for Alternative 2 had been used successfully.

EPA Response: Bioventing is a relatively new remediation
technique which applies two well-understood cleanup technologies;
soil vapor extraction and bioremediation. Soil vapor extraction
has been employed to cleanup fuel spills and solvent-contaminated
soils at hundreds of locations, most commonly at gas stations
with leaking underground storage tanks. Bioremediation has also
been used frequently; however, unless the contaminated soils are
very shallow, excavation is commonly required to provide
sufficient oxygen to the microorganisms.

Bioventing has now been successfully applied at several
locations. In April 1992, case studies were presented via
satellite seminar on deep soil cleanups at the Hill Air Force
Base, Utah and the Tyndall Air Force Base, Florida. Bioventing
was demonstrated to be effective in removing and degrading
volatile, semi-volatile and non-volatile organic compounds in
soils containing JP-4 jet fuel (Blaushild and Simon, 1993). In
contrast to gasoline, JP-4 jet fuel is a "heavy" fuel with a
large fraction of high boiling point, high molecular weight
compounds (Dupont et al., 1991). Although a majority of the
organic compounds found in the Drum Disposal Area are volatile,
low molecular weight compounds, high molecular weight compounds
are also present.

• A citizen and the County asked why soils to be excavated
during drum removal would not be treated first and then
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returned to the disposal area, rather than being returned and
then treated via the bioventing system.

EPA Responses While the soils are temporarily stockpiled, the
bioventing system will be constructed within the area of
excavation. There are several factors that support the decision
to replace the soils for treatment, including:/ *

1) If the soils were not replaced into the same area, an above-
ground treatment vessel would have to be constructed onsite.
The structure would have to accommodate approximately 20,000
cubic yards of soils. In addition, the vertical soil vapor
extraction/bioremediation system would still have to be
constructed to treat the 40,000 cubic yards of contaminated
soils; located 15-40 feet below the surface.

2) In many cases, ex situ treatment is favored because (a)
"handling" the contaminated soils provide the opportunity to
blend in additives (i.e., vermiculite to increase gas
transfer, nutrients, etc.) to increase biodegradation
efficiency and (b) an above-ground treatment vessel with a
solid base, walls and cap allows better control of the
environment within the "treatment chamber."

Since the soils will be excavated during the drum removal
operation, the opportunity to amend the soils with additives
remains a possibility. Considering the site-specific
circumstances, the underlying natural clay layer,
circumferential slurry wall and multi-layer cap will offer
nearly the same level of environmental control as an above-
ground vessel.

Replacing the soils back into the constructed "treatment chamber"
will allow the process to gain the advantages of ex situ soil
treatment while minimizing the impacts of the onsite remediation.

• A citizen asked who would be responsible for monitoring the
effectiveness of the remedy/ SPA or the potentially
responsible parties (PRPs).

EPA Response: EPA will offer the potentially responsible parties
the opportunity to enter into a legally binding agreement whereby
the PRPs will commit to perform all activities associated with
the cleanup, including post-construction monitoring. Assuming
that a settlement is reached, the PRPs will hire a qualified
environmental consultant/contractor to perform the long-term
monitoring with EPA and DNREC oversight.

A review of the remedial action, including site inspection
reports; air and' ground water data vill be conducted by EPA no
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less often than every five years as required under Section 121(c)
Of CERCIiA, 42 U.S.C. S 9621(c).

• A citizen asked what would happen if Alternative 2 proved to
be inadequate for cleaning up the site.

EPA Response: The effectiveness of the soil treatment process
will be monitored on a continuous basis. In the event that the
remedy fails to meet the remedial objectives, EPA will evaluate
the available options based on the specific circumstances
presented at that time.

C. Impact on Site Conditions

• A citizen asked how much ground water will be extracted from
the interior of the slurry wall (e.g. water either removed
from the Drum Disposal Area or coming into the area
naturally)•

EPA Response: The initial ground water removal operation is
projected to generate 680,000 gallons of contaminated water. In
addition, it is estimated that approximately 11,000 gallons of
water will be removed annually during routine operation and
maintenance activities.

• A citizen asked if the ground water recovery well network and
the associated water treatment facility constructed to capture
and treat the contaminated ground water emanating from the two
landfills [Army Creek and Delaware Sand and Gravel Landfills]
would continue to address the water-borne contaminants from
both the Army Creek and the Delaware Sand & Gravel Sites.

EPA Response: The existing ground water recovery well network
has successfully created a ground water divide between the two
landfills and the Artesian Water Company's public supply wells
approximately one-half mile to the south. The water treatment
plant has been designed to treat the ground water recovered from
the existing network of wells. The long-term operation of the
ground water recovery and treatment system facility will continue
to address contamination emanating from both landfills.
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PART II: WRITTEN COMMENTS

• The Delaware sand and Gravel PRPs Technical/Steering Committee
commented that the Record of Decision should include a
statement that.the final chemical-specific performance
standards will be based upon an acceptable level of cumulative
risk actually present at /the time of proposed treatment
cessation.

EPA Response: Active operation of the soil treatment system will
continue for a minimum of eight years and until a zero slope
reduction condition (i.e., the practical limits of the
technology) is reached. At that point, soils within the slurry
wall will be collected and analyzed to confirm that the remedial
objective has been met. In the event that the "confirmation"
sampling reveals that DDA soil cleanup standards identified in
Table 1 are not uniformly met, EPA agrees that a risk assessment
must be performed to assess cumulative.risks presented by the
conditions as they exist at that time.

It should be noted that a model has been utilized to simulate
potential impacts of hazardous constituents leaching from
contaminated soils into the ground water. After eight years of
operating the treatment system, resultant improvement to ground
water quality should become evident through ground water
monitoring. The effectiveness of the implemented remedy will be
assessed using a combination of modeling and real-time analyses
of ground water quality.

• The Delaware Sand and Gravel PRPs Technical/Steering Committee
commented that the assumptions used in the assessment of risk
for the Drum Disposal Area were conservative and utilise
"worst-case" conditions. As such, the soil cleanup standards
calculated for the DDA materials represent conditions that are
overprotective, since it is unlikely that each of the worst-
case assumptions actually reflect site conditions.

The Proposed Plan calls for an assessment of residual risk
- levels posed by the remaining materials be made once the
treatment system has been operated to its maximum level of
treatment, or for at least eight years* It is recommended
that this evaluation of cumulative risk at the DDA be made
using realistic assumptions, based on actual site conditions.
Such an evaluation should be based on probabilistic
techniques, such as Monte Carlo Simulations, which are now
more acceptable for the calculation of risk values. The Monte
Carlo simulation utilises all site chemical data and a range
of human exposure values to determine site-specific health
risks. Using a method of this type, an evaluation of the risk
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posed by the remaining constituents can be more accurately
made.

EPA Responses EPA acknowledges that the soil cleanup standards
for the Drum Disposal and Ridge Areas were developed using
conservative assumptions; however, EPA also believes that it was
appropriate to do so* The Focused Feasibility Study did not
include a new Risk Assessment. In the event that confirmation
sampling to be performed after the practical limits of the
treatment technology have been met finds that the soil cleanup
standards identified in Table 1 are not uniformly met, EPA agrees
that a risk assessment must be performed to assess cumulative
risks presented by the conditions as they exist at that time.
Methods and procedures for assessing risk to human health and the
environment continue to improve. The risk assessment would be
completed using the methods and procedures acceptable to EPA at
the time the assessment is performed.

* New Castle County questioned the amended remedy because no
provision for the treatment of ground water to remove organics
from the "DS&G plume" has been included in the proposed
alternative.

EPA Response: The amended remedy will address source control at
the Drum Disposal, Ridge and Inert Areas. This ROD Amendment
does not modify, or in any other way address, the ground water
plume management strategy selected in the 1988 ROD. In
accordance with the 1988 ROD, Recovery Wells 12, 13, 28, 29 and
31 will continue to be operated and the recovered ground water
will b© treated before discharge to Army Creek. In accordance
with a Consent Decree, 18 settling parties at the Army Creek
Landfill site agreed to a settlement whereby the Army Creek
recovery well-field would be maintained and a water treatment
facility capable of treating the recovered ground water to
appropriate surface water quality standards would be constructed
and operated.

• New castle County questioned the amended remedy because no
additional ground water sampling or analysis has been
performed in the vicinity of the Site.

EPA Response: The amended remedy addresses source control
at the Drum Disposal, Ridge and Inert Areas. The sampling and
analyses plan focused on delineating the source of the hazardous
constituents found in the ground water and included extensive
sampling and analyses of contaminated soils and buried wastes.
Based on ground water analyses and modeling performed during the
original Remedial Investigation, it is clear that the ground
water in the vicinity of the Site is highly degraded and the
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situation will not change until the source of the ground water
contamination is controlled.

• New Castle County questioned the amended remedy because "no
additional modeling has been performed" to determine the
impact of the contaminated soils in the saturated zone on the
ground water.

EPA Response: EPA disagrees with the statement that "no
additional modeling has been performed." The contaminated soils
within the saturated zone beneath the Drum Disposal Area will be
dewatered after the slurry wall is constructed. Hydrologic and
hydrogeologic modeling was performed to establish the level of
soil contamination which will not adversely impact the ground
water (See Focused Feasibility Study, July 1993, Appendix D for
model output). The soil treatment technologies and engineering
controls to be employed will remove, degrade or contain the
hazardous constituents that are now within the saturated zone so
that they will not continue to leach into the ground water.

• New Castle County asked how it can be stated that the
contaminated soils in the drum disposal area are a source of
contamination to the ground water if new water quality data
has not been collected to substantiate the fact.

EPA Response: Collection of new water quality data was not
necessary to determine whether the contaminated soils are a
source of contamination to the ground water* The Summers Model,
which is a soil attenuation model that considers constituent
migration in the unsaturated zone and dilution in the saturated
zone was used to determine the effects of contaminant dispersion
in the ground water. The model was applied using available site-
specific data and acceptable ground water concentrations at the
boundary of the DDA to back-calculate acceptable soil
concentrations within the DDA. If soils contain concentrations
of hazardous constituents greater than the "acceptable soil
concentration," the soils are considered to be a "source of
contamination."

• in the event that it is determined that ground water extracted
from the interior of the slurry wall will be treated in an
onsite aqueous treatment facility, New Castle county requests
notification.

EPA Response: New Castle County will be notified of such
determination.
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September 30, 1993

Mr. Stanley L. Laskowski
Acting Regional Administrator
U.S.Environmental Protection Agency, Region III
341 Chestnut Building
Philadelphia, Pennsylvania 19107

RE: Concurrence with the Record of Decision
Delaware Sand and Gravel
WilDingten, New Castle County, Delaware

Dear Mr.

Through the coordinated efforts of EPA and DNREC, tha Department feels that
an appropriate amended remedy co che Record of Decision, signed on April 22,
1983, has been selected for the Delaware Sand and Gravel Site. This remedy is
consistent with the various Federal and State regulations and identified ARARs.

By signature of this letttr. DNREC formally expresses its support for the
selected remedy.

Christophel A. G.lTulou
Secretary

JHR;racb
JHR93072,DSC

pc: Mary KcKenzie
N. V. Ranan
Jaraie H. Rutherford

, John Gysltng


