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Guidance on Selecting Remedies for Superfund Sites With
Contamination

l. Introduction

This document describes the Superfund approach to sites with
PCB contamination. It provides the foundation for starting point
cleanup levels in various media that may become contaminated and
identifies other considerations important to ensuring protection
of human health and the environment that these factors may not
address. In addition, potential applicable or relavent and
appropriate requirements and "to-be-considered" factors pertinent
to Superfund sites with PCB contamination and their integration
into the RJ/FS, remedy development process are summarized.

1.1 Purpose

This guidance document explains how the RI/FS process
specifically applies to the development, evaluation, and
selection of remedial actions that address PCB contamination at.
Superfund sites. The principal objectives of this guidance are
to:

o Present the statutory basis and analytical framework
statutory basis for formulating alternatives designed to
address PCB contamination, explaining in particular the
regulatory requirements and other criteria that shape choices
for remediation;

o Describe key considerations for developing remedial action
goals for each contaminated media under various scenarios;

o Outline options for achieving the remedial action goals and
the associated ARARs;

o Summarize the key information that should generally be
considered in the detailed analysis of alternatives;

o.Discus* primary tradeoffs likely to occur in the remedy
selection balancing conducted to determine he most
appropriate solution;

o Provide guidance on documenting remedies for PCB sites in
the Record of Decision.

Technical aspects of the investigation, evaluation, and
remediation are not discussed in detail here. However, pertinent
references and, in some cases, summary information are provided.
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This docuaent has been prepared as a resource for EPA remedial
project managers (RPMs) and State and other Federal Agency site
managers responsible for Superfund sites involving PCBs,
contractors responsible for conducting the field work and
alternatives evaluation at these sites, and others involved in
the oversight or implementation of response actions at these
sites.

Although each Superfund site presents unique environmental
conditions and potential human health problems, some general
principles can be established for sites involving the same
predominant chemical, in this case PCBs to streamline the RI/FS
and remedy selection process. This can be accomplished by
specifying ARARs and other factors that shape the primary cptior.s
for remediating such sites, key information necessary to fully
evaluate those options, and na:or tradeoffs likely to emerge in
comparing them that are balanced to make the remedy selection.
Consideration of the factors outlined in this document should
lead to consistent alternatives development and evaluation at
sites involving PCS contamination.

1.2 Background

Approximately 17 percent of the Superfund sites for which
Records of Decision have been signed (81 as of 8/89) address PC3
contamination. Preliminary assessment/site inspection data frcn
sites on the National Priority List indicates that a similar
percentage of these sites also involve PCBs. The remedy
selection process for PCB sites is complicated for a number of
reasons. From a regulatory point of view, there is an unusually
high number of potentially applicable or relevant and appropriate
requirements (ARARs) and pertinent "to-be-considered" guidelines
for actions involving PCB wastes. PCBs are difficult to address
technically due to their persistence and high toxicity. Finally a
large number of process options are potentially effective for
addressing PCBs and deserve consideration. The approach outlined
in this document attempts to address all three aspects of PCB
remediation.

1.3 Focus of This Document With Respect to Remedial Process

The Superfund remedial process begins with the identification
of site problems during the preliminary assessment/sit*
inspection, which is conducted before a site is listed on the
National Priorities List: This process continues through site
characterization in the RI and development, screening, and
detailed analysis of remedial alternatives in the FS and
culminates in the selection, implementation, and operation of a
remedial action. Figure 1 shows the steps comprising the
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Superfund RI/FS process. Arrows indicate key decisions
specifically addressed in this document.

The various conponents of the remedial investigation are not
specifically addressed in this document; however, initial
reference material including tables outlining properties of PCBs,
analytical methods available, and data collection
needs/considerations for technologies used to address PCBs are
provided. In addition, a general discussion on the assessment of
PCB impact to ground water and evironmental considerations which
may be pertinent in the risk assessment is provided.

The focus of this guidance is primarily on the feasibility
study: development and screening of alternatives, detailed
analysis of alternatives, and the consequent selection of remedy.
The development of alternatives involves completing the following
steps:

1. Identify response objectives including the anticipated use
of the site once an alternative is implemented. The
expected exposure scenarios are used to determine the
appropriate concentration of PCBs that can remain at the
site or the management controls that should be implemented
to restrict access.

2. Identify general response actions such as excavation and
treatment, containment, or insitu treatment. Each of these
actions involves unique ARARs and TBCs specific to PCB
contamination.

3. Identify process options for various response actions.
Treatment options for PCBs include incineration, solvent
extraction, KPEG, or other removal/destruction methods.
Immobilization techniques may also be considered. Long
term management controls appropriate for the material
remaining on site should be noted.

4. Evaluate/screen process options to determine which are
technically feasible for the site.

5. Combine feasible process options to formulate alternative
remedial actions for detailed analysis.

This document provides general guidance on two primary aspects of
the development of alternatives process that are considered and
revised throughout the completion of the steps listed above:

o Determination of the appropriate concentration of PCBs that
can r.s:aain at a site (cleanup level) under various site use
scenarios. This is based on standard exposure and fate
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assumptions for direct contact. A qualitative consideration
of potential migration to ground water and environmental
impacts is included for site-specific assessment.

o Identification of options for addressing contaminated
material and the implications, in terms of long term
management controls, associated with these options.
Remedial actions will fall into three general categories:
overall reduction of PCS concentrations at the site (through
removal or treatment) such that the site can be used without
restrictions, complete containment of the PCBs present at the
site with appropriate long terra management controls and
access restrictions, and a combination of these options in
which concentrations are reduced through removal or treatment
but the levels remaining still warrant some management
controls.

For both evaluations, pertinent ARARs and TBCs are identified.

Finally, this document will discuss some of the unique factors
associated with response actions at PCB-contaraihated sites that
might be considered under the detailed analysis of alternatives
using the evaluation criteria outlined in the proposed NCP,
indicate how these factors might be evaluated in selecting the
site remedy, and outline the findings that should be documented
for "the selected remedy.

1.4 Organization of Document

The remainder of this document is divided into four sections
and three attachments, summarized below.

Section 2 describes the potential ARARs and TBCs most commonly
encountered at sites involving PCS contamination. This
discussion has been included as a separate background section as
because of the complexity of the regulatory framework.

Section 3 provides general guidelines for determining the
appropriate concentrations to leave at the site. The primary
factors Affecting this determination are the medium that is
contaminated, the exposure scenario for the site, and the extent
and level of contamination that is to be addressed. Exposure
scenario* »ay vary for different alternatives; i.e.,
incorporation of access restrictions and long-term management
controls may allow a higher cleanup level.

Section 4 outlines the remediation options for addressing the
material for which some active response is determined to be
warranted. Options range from treatsnt f.hat destroys the PCBs
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to long-term management controls that prevent exposure to PCBs.
The regulatory implications of each option are discussed.

Section 5 summarizes the primary considerations associated
with determining the appropriate response action for a PCB
contaminated Superfund site in terms of the evaluation criteria
used in the detailed analysis. Key tradeoffs among alternatives
are noted. Finally, the findings specific to actions addressing
PCBs that should be documented in the Record of Decision are
presented.

Attachment 1 provides a summary of the Superfund sites
involving PCBs for which RODs have been signed, including type of
treatment chosen and clean-up levels specified.

Attachment 2 includes two case studies of Superfund site
actions involving PCB contamination; Peppers Steel, FL where the
remedy involved solidification and wide Beach, NY where treatment
using the KPEG process was selected.

Attachment 3 provides a list of the currently permitted PCB
disposal companies and their addresses and phone numbers. It
also includes a list of the Regional PCB disposal contacts and
their phone numbers.

Attachment 4 provides examples of long term management
controls implemented at several PCB Superfund sites where varying
concentrations of-PCBs were left on site.

2.0 Regulations and "To-Be-Considered" Guidelines Pertinent to
PCB

Contamination Sites

Actions taken at Superfund sites must meet the mandates of
CERCLA as provided for in the NCP. This requires that remedies
protect human health and the environment, coaply with applicable
or relevant and appropriate requirements, be cost effective, and
utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum
extent practicable. In addition, there is a preference for
remedies that employ treatment that permanently and significantly
reduce the mobiliby, toxicity, or volume of hazardous substances
as a principal element. Although the basic Superfund approach to
addressing PCB-contaminated sites is consistent with other
regulations, this consistency must be documented to demonstrate
that ARARs have been complies with. Primary ARARs for PCBs come
from TSCA and RCRA.
TSCA requires that material contaminated with PCBs at

concentrations of 50 ppv or greater must be incinerated or
disposed of in a high temperature boiler. Liquids at
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concentration* less than 500 ppm and soils nay also be treated by
an alternate Methods that achieves a level of performance
equivalent to incineration. Soils nay also be disposed of in a
chemical waste landfill.
RCRA applies to PCBs when liquid waste contains PCBs at

concentrations greater than SO ppm or non-liquid waste contains
total HOCs at concentrations greater than 1000 pp«. The land
disposal restrictions require that this material be incinerated
unless a treatability variance is obtained.
Other regulations that may apply or be relevant and

appropriate when the site involves surface or ground water
contamination include the CWA and SDWA.

2.1 Introduction

The primary regulation that governs actions at PCB-
contarainated Superfund sites is, of course, the National
Contingency Plan (NCP) , which defines the framework for
addressing the requirements of CERCLA. The provisions of the NCP
fora the basis for the guidance provided in this document and
will not be discussed in detail here but will be discussed in
each section as they form the basic structure for the approach.
Basically, remedies selected at Superfund sites must:

o Protect of human health and the environment (CERCLA Section

o Comply with the applicable or relevant and appropriate
requirements (ARARs) of Federal and State laws (CERCLA
Section 121 (d)(2)(A)) or justify a waiver (CERCLA Section
121 (d) (4))

o Be cost effective, taking into consideration short- and
long-term costs (CERCLA Section 121(a))

o Utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the
maximum extent practicable (CERCLA Section 121(b))

o Satisfy the preference for remedies that employ treatment
that permanently and significantly reduce the mobility,
toxicity, or volume of hazardous substances as a principal
element or an explanation of why treatment was not chosen
must be provided in the ROD (CERCLA Section 121(b))

The nine evaluation criteria discussed in Section 5 are designed
to elicit the appropriate information that will form the basis
for demonstrating that these requirements have been satisfied.
Because remedies must attain ARARs of other Federal laws and
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Stats lavs, soa« background and summary material on the ARARs
that address PCB contamination is presented in this section.

ARARs for treating or managing PCB-contaminated material
derive primarily from two regulations: the Toxic Substances
Control Act (TSCA) PCB regulations and the Resource Conservation
and Recovery Act (RCRA) land disposal restrictions. Where PCBs
affect ground or surface water, the Safe Drinking Water Act
(SDWA) and Clean Water Act (CWA) may provide potential ARARs for
establishing cleanup levels; i.e., Maximum Contaminant Levels
(MCLs), Maximum Contaminant Level Goals (MCLGs), and Water
Quality Criteria (WQC). In addition, the PCB Spill Policy, which
is not an ARAR but is codified in the Federal Register, should be
considered when determining cleanup levels at a site. Other -"to-
be-considered" (TBC) information is provided by guidances
developed by the Office of Toxic Substances to assist in
implementing the PCB regulations.

2.2 TSCA PCB Regulations

The TSCA PCB regulations of importance to Superfund actions
are found in 40 CFR Section 761.60 - 761.79, Subpart D: Storage
and Disposal. They specify treatment and disposal requirements
for PCBs based on their form and concentration. The disposal
options for PCB-contaminated material are summarized in Table 2-1
and discussed-in the following sections.

TSCA does not address PCBs at concentrations less than 50 pprr.;
however, PCBs cannot be diluted to escape TSCA requirements.
Consequently, PCBs that have been deposited in the environment
after the effective date of the regulation, February 17, 1978,
are treated, for the purposes of determining disposal
requirements, as if they were in the form and at the
concentration of the original material. This specification was
developed with the intent of eliminating the incentive
responsible parties might have to dilute wastes in order to avoid
regulation. Therefore, when the party responsible for initially
depositing the PCBs is performing the necessary response actior.s,
they oust address the PCBs not as they are found in the
environment, but as they were at the time of disposal. However,
when the response action is conducted by Superfund, this same
principle generally will not apply and the PCBs should be
addressed at the concentration and form in which they exist at
the time of the Superfund action. As long as Superfund maintains
the lead in evaluating and implementing the remedial action, the
contaminated material would be treated as it exists in the
environment If the party responsible for spilling the PCBs
takes on responsbility for clcan-up, Superfund would defer to
TSCA enforcement authority for specific requirements.
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2.2.1 Liquid PCBs at Concentrations Greater Than 500 ppm

Liquid PCBs at concentrations greater than 500 ppm must be
disposed of in an incinerator which complies with 40 CFR 761.70
or in a high efficiency boiler which complies with 40 CFR 761.60.

2.2.2 Liquid PCBs at Concentrations Between 50 ppm and 500 ppm

Liquid PCBs at concentrations between 50 ppm and 500 ppm, can
be disposed of in an incinerator or high efficiency boiler as
described above, or in a facility that provides an alternative
method of destroying PCBs that achieves a level of performance
equivalent to incineration (equivalent method) approved under 40
CFR 761.60{e).

Liquids at these concentrations with a flash point greater
than 60 degrees Centigrade (not considered ingnitable as defined
in 761.75(b)(8)(iii)) other than mineral oil dielectric fluid,
can also be disposed of in a chemical waste landfill which
complies with 40 CFR 761.75. However, the following actions must
be taken:

o Bulk liquids must be pretreated and/or stabilized (e.g.,
chemically fixed, evaporated, mixed with dry inert
absorbant) to reduce its liquid content or increase its
solid content so that a non-flowing consistency is achieved.

o Containers of liquid PCBs must be surrounded by an amount of
inert sorbant material capable of absorbing all of the liquid
contents of the container.

2.2.3 Non-Liquid PCBs at Concentrations Greater Than or Equal to
50 ppm

Soils/sludges contaminated with PCBs at concentrations greater
than or equal to 50 ppm can be disposed of in an incinerator,
treated by an equivalent method, or disposed of in a chemical
waste landfill. Sludges are non-pumpable solids often found at
the bottom of vaste lagoons or settling ponds.

Dredged materials and municipal sewage treatment sludges that
contain PCBs at concentrations greater than or equal to 50 ppm
can also be disposed of by an alternate method approved by the
Regional Administrator. It must be demonstrated that disposal in
an incinerator or chemical waste landfill is not reasonable and
appropriate, and that the alternate disposal method will provide
adequate protection to health and the environment.

2.2.4 PC3 Articles, Containers, Electrical Equipment

8
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PCB transformers and capacitors (by definition these contain
500 ppm PCB or greater) must be disposed of in an incinerator or
a chemical waste landfill. However, special procedures must be
followed for disposing transformers in chemical waste landfills
and a special showing must be made for disposing capacitors in
landfills. These are described in 40 CFR 761.60(b)

PCB-contaminated electrical equipment (this includes
transformers and capacitors which contain PCBs between 50 ppm and
500 ppm) must be drained of all free flowing liquid. The liquid
must be incinerated. The drained equipment is not covered under
TSCA regulations.

PCB articles and containers with PCB concentrations greater.
than 500 ppm must be incinerated or disposed of in a chemical
waste landfill provided all free flowing liquid is drained and
incinerated. PCB articles and containers with PCB concentrations
between 50 ppm and 500 ppm must be disposed of by draining all
free flowing liquid and appropriately disposing of the liquid.
The drained articles and containers can be disposed of as
municipal solid waste.

2.2.5 Chemical Waste Landfill Requirements

The requirements of a chemical waste landfill are described in
4-OCRF Section 761.75 and outlined in Table 2-2. As indicated
there are no capping requirements as the regulations were
designed for operating landfills. Where Superfund sites will be
closed with PCBs remaining in place or where PCB-contaminated
material is excavated, treated, and re-disposed at concentrations
that still pose a threat, capping consistent with RCRA closure is
probably warranted. Also, some of the requirements specified
under TSCA may not be appropriate for existing waste disposal
sites like those addressed by Superfund. When this is the case,
it may be appropriate to waive certain requirements, such as
liners, under the waiver provision, 761.75(c)(4). Requirements
may be waived when it can be demonstrated that operation of the
landfill vill not present an unreasonable risk of injury to
health or the environment.

2.3 RCRA Regulations Addressing PCBs

Closure requirements described under RCRA are considered
potentially applicable or relevant and appropriate at Superfund
sites and will not be addressed in this section since they do not
specifically apply to PCB contamination but apply to contaminated
sites in general. Guidelines for long term management controls



Table 2-2
TSCA CHEMICAL WASTE LANDFILL REQUIREMENTS

(40 CFR SECTION 761.75)

1. Locatedjin thick, relatively impermeable formation such as large area clay pans, or:

• On soil with high clay and silt content with the following parameters:
- in-place soil thickness of four feet or compacted soil liner thickness of three feet
- permeability equal to or less than 1 x 10"'
- percent soil passing No. 200 Sieve, greater than 30
- liquid limn greater than 30
- plasticity index greater than 15.

• On a synthetic membrane liner (minimum thickness of 30 mils.) providing
permeability equivalent to the soil described above including adequate soil
underlining and soil cover to prevent excessive stress on or rupture of the l iner

2. A. Bottom of the landfill liner system or natural in-place soil barrier at least 50
feet from the historical high ground water table. Floodplains, shorelands. and
ground water recharge areas shall be avoided and there shall be no hydraulic
connection between the site and standing or flowing surface water.

. B. If the landfill is below the 100-year floodwater elevation, surface water diversion
dikes should be constructed around the pcnmeter with a minimum height equal to
two feet above the 100-year floodwater elevation.

If the landfill is above the 100-year floodwater elevation, diversion structures
capable of diverting all of-the surface water runoff from 24-hour. 25-year storm.

3. Located in an area of low to moderate relief to minimize erosion and to help prevent
landslides or slumping.

4. Sampling of designated surface watercourses monthly during disposal activities and
once every six months after disposal is completed.

5. Ground water monitoring at a minimum of three points (equally spaced on a line
through the center of the landfill), sampling frequency determined on a site specific
basis (not specified in reg.) samples analyzed for PCBs, pH, specific conductance,
and chlorinated organics.

6. Leachate Collection System:
A. Gravity flow drainficld installed above the liner (recommended for use when

semi-solid or teachable solid wastes axe placed in a lined pit excavated into a
relatively unsarurated homogeneous layer of low permeable soil) or

B. Gravity flow drainfleld installed above the liner and above a secondary liner
(recommended for use when semi-liquid or leachable solid wastes are placed in
a lined pit excavated into relatively permeable soil) or

C. Network of porous ceramic cups connected by hoses/tubing to a vacuum pump
installed along the sides and under the bottom of the waste disposal facility liner
(recommended for relatively permeable unsatunued soil immediately adjacent
to the bottom and/or sides of the disposal facility)

7. Installation of a six foot woven mesh fence, wall, or similar device to prevent
unauthorized persons and annnais.
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consistent with RCRA that are warranted under various closure
scenario* are provided in section 3.1.3.

PCBs are addressed under RCRA in 40 CFR 268 which describes
the prohibitions on land disposal of various hazardous wastes.
Note that RCRA regulations only apply to waste that is considered
hazardous under RCRA; i.e., listed in 40 CFR 261.3 or
characteristic as described in 40 CFR 261.2. PCBs alone are not
a RCRA hazardous waste; however, if the PCBs are mixed with a
RCRA hazardous waste they may be subject to land disposal
restrictions as summarized below.

PCBs are one of the constituents addressed by the land
disposal restrictions under the California List Wastes. This
subsection of wastes covers liquid hazardous wastes containing
PCBs at concentrations greater than or equal to 50 ppm and nor.-
liquid hazardous wastes containing total concentrations of
Halogenated Organic Compounds (HOCs) at concentrations greater
than 1000 ppm. PCBs are included in the list of HOCs provided in
the regulation. (Appendix III part 268)

2.3.1 Liquid Hazardous Waste With PCBs at 50 ppm or Greater

As described in 40 CFR 268.42(a)(1), liquid hazardous (RCRA
listed or characteristic) wastes containing PCBs at
concentrations greater than or equal to 500 pptn must be
incinerated in a facility meeting the requirements of 40 CFR
761.70. Liquid hazardous wastes containing PCBs at
concentrations greater than or equal to 50 ppm but less than 500
ppm must be incinerated or burned in a high efficiency boiler
meeting the requirements of 40 CFR 761.60.

A method of treatment equivalent to the required treatment may
also be used under a treatability variance procedure if the
alternate treatment can achieve a level of performance equivalent
to that achieved by the specified method as described in 40 c?R
268.42 (b).

2.3.2 Hazardous Waste With HOCs at 1000 ppm or Greater

Liquid and non-liquid hazardous wastes containing HOCs in
total concentration greater than or equal to 1000 ppm must be
incinerated in accordance with the requirement of 40 CFR 264
Subpart 0.

Again, a method of treatment equivalent to the required
treatment, under a treatability variance, may also be used.

Special considerations are pertinent for HOC waste that falls
into the category of soil and debris from a CERCLA remedial

10
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action or RCRA Corrective Action. The land disposal restrictions
for CERCIA soil and debris went into affect November 8, 1988;
however, no standards for disposal were published at this time.
Consequently soil and debris contaminated with hazardous waste is
banned from land disposal unless it meets existing standards for
the pure waste or qualifies for a treatability variance.
Guidance levels were established to provide a consistent
evaluation of whether treatment applied to CERCLA soil and debris
qualifies for a treatability variance. For PCBs, residuals after
treatment should contain .1 to 10 ppm PCBs for initial
concentrations up to 100 ppa and above 100 ppm, treatment should
achieve 90 to 99% reduction to qualify for a treatability
variance.

Finally, hazardous wastes for which the treatment method is
incineration (or where the treatment standard was based on
incineration) are subject to a 2-year capacity extension from the
time that the standard went into place. Wastes that qualify for
a capacity extension can be disposed without meeting the
treatment requirements; however, they must be disposed of in a
facility that is in compliance with the minimum technology
requirements established for landfills in section 3004(o) of
RCRA. The capacity extension for California List wastes when they
are present in CERCLA soil and debris extends until November 8,
1990.

2.4 Clean Water Act

The Clean Water Act establishes requirements and discharge
limits for actions that affect surface water. Water Quality
Criteria (WQC) indicating concentrations of concern for surface
water based on human exposure through drinking the water and
ingesting fish as well as concentrations of concern to aquatic
life have been developed for many compounds. For PCBs, the WQC.
for chronic exposure through drinking water and fish ingestion xs
.000079 ppb based on an excess cancer risk of 10"6. This assumes
consumption of 6.5 grams of estuarine fish and shellfish products
and 2 litara of water per day over a 70 year lifetime. The level
is the •«•• If consumption of water is excluded indicating a
relative negligable impact due to this source.

Acute toxicity to freshwater aquatic life is estimated to only
occur at concentrations above 2 ppb. Acute toxicity to
saltwater aquatic life is estimated to only occur at
concentrations above 10 ppb. The water quality criteria for
chronic effects are .014 ppb and .03 ppb for fresh and saltwater
aquatic life respecitively.

11
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These values are used as guides in the development of water
quality standards for surface water that are enforced at the
State level. The States may account for other factors in
establishing these standards including physical, chemical,
biological, and economic factors. The State standards are ARAR
for surface water discharges and WQC may be ARAR when
contamination at a site affects surface water.

2.5 Safe Drinking Water Act

.
cancer risk due to drinking 2 lit§rs_of water per
vear life of between 10'* anfl 10 ' TK6y *agt B5puBlic water supplies and are considered relavent

Under the Safe Drinking Water Act (SDWA) , Maximum Contaminant
Levels (MCLs) and Maximum Contaminant Level Goals (MCLGs) are
established. MCLs are set at levels that reflect an excess

day. over, a 70CfiiKea b?
and appropriate

to ground water within the area of attainment that is potentially
drinkable in its uncontaminated state. MCLGs are set at levels
that would result in no known or anticipated adverse effects to
human health over a lifetime. MCLGs may be relevant and
appropriate when multiple pathways or contaminants increase risks
at a site.

An MCL of .5 ppb was proposed for PCBs in May 1989. The MCLG
is zero because PCBs are possible carcinogens. As a proposed MCL
it is to be considered in determining the appropriate cleanup
level for potentially drinkable ground water.

2.6 PCB Spill Cleanup Policy

This policy was codified in 40CFR 761.120 - 761.139 on April
2, 1987 to define the level of cleanup required for PCB spills
occurring after May 4, 1983 (the effective data). Because it is
not a regulation, it is not ARAR for Superfund; however, as a
codified policy representing substantial scientific and technical
evaluation it has been considered in developing the guidance
cleanup levels discussed in section 3. A summary of the policy
follows.

2.6.1 Low Concentration, Low Volume Spills All Areas

For spills of low concnetration FCBs (50 ppm to 500 ppm)
involving less than one pound of PCBs, cleanup in accordance with
procedural performance requirements is required. This consists
of double wash rinse and cleanup of indoor residential surfaces
to 10 nicrograms (ug) per 100 square centimeters (cm2) analyzed
by a wipe test, and excavation of all soils within the spill area
plus a 1-fcot lateral boundary of soil and other ground media and
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backfilling with clean {less than 1 ppm) soil. So confirmation
sampling is required.

2.6.2 Non-Restricted Access Areas

For spills of 500 ppm or greater PCBs and spills of low-
concentration PCBs of more than one pound PCBs by weight in non-
restricted access areas, materials such as household furnishings
and toys must be disposed of and soil and other similar materials
must be cleaned up to 10 ppm PCBs provided that the minimum depth
of excavation is 10 inches. In addition a cap of at least 10
inches of clean materials must be placed on top of the excavated
area. Indoor and outdoor surfaces must be cleaned to 10 ug/100
cm2, but low contact outdoor surfaces may be cleaned to 100
ug/100 cm2 and encapsulated. Post clean-up sampling is required.

2.6.3 Industrial Areas

For spills of 500 ppm or greater PCBs and spills of low-
concentration PCBs of more than one pound in industrial and other
restricted access areas, cleanup of soil, sand, and gravel to 25
ppm PCBs is required. Indoor high contact and outdoor high
contact surfaces must be cleaned to 10 ug/100 cm2. Indoor low
contact surfaces may be cleaned to 10 ug/100 cm2 or to 100 ug/ICO
cm2 and encapsulated. Outdoor low contact surfaces may be
cleaned to 100 ug/100 cm2. Post cleanup sampling is required.

2.6.4 Outdoor Electrical Substations

For spills of 500 ppm or greater PCBs and spills of low-
concentration PCBs of more than one poind at an outdoor
electrical substation, cleanup of solid materials such as soils
to 25 ppm or to 50 ppra (with as sign posted) is required. All
surfaces must be cleaned to 100 ug/100 cm2. Post cleanup
sampling is required.

2.6.5 Special Situations

For particular situations, decontamination to site-specific
requirea«nt» established by EPA Regional Offices is required.
These situations are:

1. Spills that result in direct contamiantion of surface
waters,

2. Spills that result in direct contamination of sewers or
sewage treatment systems.

3. Spills that result in direct contamination of any private
or public drinking water sources,
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4. Spills which migrate to and contaminate surface waters,
sewers, or drinking water supplies,

5. Spills that contaminate animal grazing land, and

6. Spills that contaminate vegetable gardens.

2.7 Guidances

Several docuaents have been produced that provide background
information and guidance on complying with the regulations and
policy described above. Pertinent information provided by sorr.e
of the more important documents are described in this section.
This material is also "to-be-considered" in developing remedies
at Superfund sites.

2.7.1 Guidance Manual for Writers of PCB Disposal Permits for
Alternate Technologies — OTS

The most significant information in this document affecting
'actions taking place at Superfund sites is the discussion
provided on evaluating the equivalency of technologies other than
ir ;neration. As described in section 2.2, most PCB-contaninated
material can be treated by an alternate methodology provded that
it can achieve a level of performance equivalent to an
incinerator or a high efficiency boiler. The guidance manual
indicates that an equivalent level of performance for an
alternate method of treatment of PCB-contaminated material is
demonstrated if it reduces the level of PCBs to less than 2 ppm
neasured in the treated residual. The residual can then be
disposed of on site without further regualtion. Otherwise, the
material must be treated as if it were contaminated at the
original level (i.e. disposed on in a chemical waste landfill or
incinerated).

This level was based on the practical limit of quanitification
for PCB» in an organic matrix and consequently does not apply to
aqueous or air emissions produced by the treatment process.
Aqueous streams must contain less than 3 ppb PCBs. Releases to
air must be less than 10 ug of PCBs per cubic meter.

2.7.2 Verification of PCB Spill Cleanup by Sampling and Analysis
— OTS

This document describes methods for sampling and analyzing
PCBs in various media. It also includes basic sampling
strategies, identification of sampling locations, and guidance on
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interpreting sampling results. This manual may be useful in
developing sampling plans at Supcrfund sites and identifying
appropriate methods for complicated sampling such as structures.

2.7.3 Field Manual for Grid Sampling of PCS Spill Sites to Verify
Cleanup — OTS

This manual provides a step-by-step guidance for using
hexagonal grid sampling primarily for determining if cleanup
levels have been attained at the site. It discusses preparation
of the sample design, collection, handling and preservation of
the smaples taken, maintenance of quality assurance and quality
contol, and documentaion of sampling procedures used. It is a
companion to the guidance discussed in section 2.5.2 that
discusses in more detail the rationale and techniques selected.
The field manual addresses field sampling only and does not
provide information on laboratory procedures. This guidance may
be useful in specifying the appropriate sampling after or during
remedial action to assess progress toward achieving cleanup
goals.

2.7.4 Development of Advisory Levels for PCB Cleanup -- ORD

This document provides the basis for the cleanup levels
developed in the PCB Spill Policy. It discusses the assumptions
made in addressing the dermal contact, inhalation, and ingesticn
pathways and may provide useful information for completing risk
assessments at Superfund sites. An update to the calculations
made in this document to account for recent policy on standard
ingestion assumptions and revised cancer potency factor for PCBs
has been provided in a memorandum dated December 6, 1989 from
Michael Callahan to Henry Longest.

2.7.5 Superfund Public Health Evaluation Manual — OERR

This document describes the process for conducting risk
assessments at Superfund sites. It is being revised at the ti-e
of this writing and one component of these revisions is to
include a section on specific chemicals, including PCBs, for
which analysis may not be straight forward.

3.0 Cleanup Level Determination

This section describes for various scenarios, considerations
pertinent to determining the appropriate level of PCBs that can
b« left in each media that is contaminated. For soils, starting
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point cleanup levels are set at .5 to 1 ppm for sites with
unrestricted access based on achieving a 10~° cancer risk level.
Higher starting point values are suggested for sites where access
is less frequent. Cleanup goals for ground water that is
potentially drinkable should be the MCL. Cleanup levels
associated with surface water should account for impacts to
aquatic life and the food chain.

3.1 Soils

The concentration of PCBs in the soil that is appropriate to
leave on site will depend primarily on the expected exposure "(
scenario for the site; i.e., direct contact with the soil or
limited contact through capping and access restrictions. This
section has correspondingly been organized according to
categories of sites differentiated by the expected direct contact
that will occur. Other factors influencing the concentration to
which soils should be excavated or treated include the impact the
residual concentration will have on ground water and potential
environmental impacts. Since these pathways are pertinent to all
site categories and can at this time only be covered in a general
way, they are discussed in seperate sections.

A summary of the guidelines discussed in this section is
presented in Table 3-1.

TABLE 3-1
Recommended Soil Clean Levels — Analytical Starting Point

Access To Site PCS Cleanup Concentration (ppml

Unrestricted .5-1 ppm
Limited 10 - 25 ppm
Restricted 500 - 1000 ppm

3.1.1 Sites Where Access Will Be Unrestricted

The scenario under which the remedial action for the site will
result in reducing contaminant concentrations to levels that are
considered protective for unrestricted access and unlimited use
will be an appropriate starting povnt for alternatives analysis
at raany sites. The concentration of PCBs that can remain on site
without management will be based on standard assumptions for
direct contact -- dermal, ingestion, and inhalation and should
consider potential impact to ground water which is discussed in
section 3.1.4. As part of the development of the clean up levels
in the PCS Spill Cleanup Policy a detailed analysis of the direct
contact pathways was performed by the EPA Office of Health
Effects Analysis and can be found in their report entitled:
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Development of Advisory Levels for PCB Cleanup. This report was
subsequently updated to account for revised cancer potency factor
and ingestion assumptions by memorandum from Michael Callahan
(December 6, 1983). This study estimates that a residual
concentration of .5 ppm PCBs in the soil reflects an excess
cancer risJc of 10~6 for soil ingestion, inhalation, and dermal
contact pathways. They also estimate that a 10 inch cover of
clean soil will reduce the risk by approximately one order of
magnitude; consequently, a concentration of 5 ppm with a 10 inch
clean soil cover will result in an excess cancer risk of 10~6.

There are several assumptions worth noting in the derivation
of the concentrations noted above. These are tabulated below in
Table 3-2 with an example risk calculation based on a residual
soil concentration of 1

For Superfund sites, the risk remaining after remediation
should fall within the protective risk range of 10*4 to 10~7 with
the starting point for analysis at 10~6 assuming no soil cover.
when unrestricted access is assumed the direct contact analysis
indicates that concentrations remaining should fall within the
range of .05 ppm to 50 ppm with a starting point of . 5 to 1 ppm.
As noted above, these levels reflect direct exposure assumptions
only and may not be appropriate where ground water or ecological
habitats are potentially threatened. These levels are consistent
vith the guidance provided by the PCB Spill Cleanup Policy vhich
recommends a 10 ppm cleanup level with a 10 inch cover to achieve
a 10~6 risk level. Superfund would start analysis at
approximately .5 to 1 ppm to achieve a 10~6 risk without a soil
cover.

3.1.2 Sites where Access Will Be Limited

Some Superfund sites may be located in areas where direct
exposure assumptions are not appropriate. Under the PCB Spill
Policy this category includes sites that are more than .1 km fron
residential/commercial areas or where access is limited by either
man-mad* or natural barriers (e.g., fences or cliffs). For
example, a site nay be located in an industrial area or a very
remote area where ingestion and inhalation exposures are more
limited than a residential area. In these cases, a more
appropriate cleanup level at which to start analysis may be 5^ to
25^ ppm. Even assuming exposure equivalent to that at
unrestricted sites, these levels are still within the protective
risk range (approximately 10*5) , and in fact will reflect a lower
risk due to the reduced frequency of exposure expected at the
site. This is consistent with the PCB Spill Cleanup Policy which
recommends a cleanup level of 25 to 50 ppm for sites in
industrial or other reduced access areas.
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Table 3-2
PCB DIRECT CONTACT ASSUMPTIONS

NGESTION:
Soil ingest ion race 1-5 years C.2 g/iay
Soil ingestion race 6 - 7 0 years 0.1 g/cay
Body weighc average over 1-5 years 1C <g
Body weighc 6 - "0 years ~0 :<g
Absorption of PC3s from ingesced soil 3C?

Volac ilizac ion of PCBs from soil surface using avera
concentration over firsc 20 inches assumed cased cr.
partitioning of PCBs becween soil and air.

Lifetime. (70 year) inhalation race 20 m^.'ciay
Lung absorption of inhaled PCBs 5C%

[document] •> i . " ' •" x<V.»-j—v
A? ^ -̂ .<~ ..-M-.-̂ -I 5--'_ d

EXA.XPLE CALCULATION:
.-.t 1 pern initial soil concentration
Average soil concentration over 10 inches and over 6 years

= 0.545 ppm
Average soil concentration over 10 inches and over ~~ year

= 0.19 ppm
Corresponding concentration in air • 0.006 |j.g/m̂
Risk due to soil ingestion =

[(0.545 mg/kg)(C.2 g/day)(6 yr)(l/10 kg) *
(0.19 mg/kg) (0.1 g/day)(64 yr) (1/70 kg)] •
[(kg/1000 g) (1/70 yr)(7.7 kg-day/mg) (0 . 3)] = 2.1 x :i~'-

Risk due to inhalation =
(O.CC6 ^g/m3) {mg/1000 |ig)(20 m3/day) •
U/70 leg) (7.7 kg-day/mg) (0.5) =- 6.66 x 1C"6

Risk due to dermal contact, 5% effect
Total risk - 9.3 x 10'6
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3.1.3 Sites Where Access Will Be Restricted

At some Superfund sites; e.g., sites where low concentration
wastes are spread over a large area, the most practicable remedy
may be to contain the contaminated material, preventing further
migration, and restrict access to the site. Principle threats at
the site should be reduced prior to containment. For PCBs this
generally means that material with the highest concentrations of '
PCBs; i.e., greater than 500 to 1000 ppm depending on overall
site concentrations, should be treated to reduce concentrations
in the material that is to be managed over the long terra.

The management controls that should be implemented at these
sites will depend on the material that is to be contained and
hydrogeological and meteorological factors associated with the
site. Controls may include caps, liners, leachate collection
systems, ground water monitoring, surface water controls, and
site security. A general guide to appropriate controls under
various site scenarios is provided in Table 3-3.

3.1.4 Assessing the Impact to Ground Water

There are many factors such as soil permeability, organic
carbon content, and presence of organic colloids, which can
influence PCB movement from soil into ground water and the
situation is complicated by the low solubility of PCBs and the
prevalence of their occurrence as solutes in oils. At this point
the migration of PCBs to ground water can only be described
qualitatively. Table 3-4 lists factors affecting migration for
several PCBs.

PCBs are very immobile under conditions where the PCB
concentration in the aqueous phase is controlled by the aqueous
solubility of PCBs and transport is governed by partitioning
between the water and soil. However, low solubility compounds
like PCBs may migrate through facilited transport on colloidal
particle* or dissolved in more mobile substances such as oils in
large enough volumes. Measurements of dissolved organic carbon
(DOC) in leachate may help assess this movement. Concentrations
of PCBs in water samples exceeding PCB water solubility indicate
that PCBs are being solubilized by something other than water.
PCBs in oils will be mobile if the oil itself is present in
volumes large enough to move a significant distance from the
source. If immiscible fluid flow is significant, PCB transport
predictions must be based on immiscible fluid flow models.
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General Selection Criteria

Long-Term Management Controls
For Superfund Sites with PCB Management Actions *

WOthlW.Mt

Long-term \ PCB
Management \Concentration

Controls \ (ppnt)

CAP DESIGN

1. -Top Slope 2%
- 12- Vegetated Soil

2. - Top Slope 2%
- 12" Vegetated Soil
- 24" Cover Soil

(K=8.5x 107cm/sec)

3. - Top Slope 2%
- 12" Sand

(K=1 x lO'2cnVsec)
- FML20MIL

(K=1 x 10'14 cm/sec)
- 24- Clay

(K=1 x I0'7cm/sec)
- 12' Cover Soil

(K=3.7x 10'4cm/sec)

LEACHATE COLLECTION

IEAK DETECTION

5

X

20

X

50

X

•

500

X

X

1000

X

X

>1000

X

X

X

I I , ! i J mi I ' lu l l" ,M< HI . i l Juil()i:i|n'ii|



Table 3-4
CHEMICAL AND PHYSICAL PROPERTIES OF PCBs

Molecular
PCB Weight Row

PCB-1016
(Arochlor 1016) 257.9 24,000

PCB-1221 200.7 12,000

PCB-1232 232.2 35.000

PCB- 1242 266.5 380.000

PCB- 1248 2995 1.300.000

PCB- 1254 328.4 1.070,000

PCB-1260 377.5 14.000.000

PCB-1262

PCB- 1 268

PCB- 1270

PCB-2565

PCB-4465

PCB-5442

PCB-5460

2.2',5.51-Tetra-
chJorobiphenyl

2,2',3.4,5-Penca-
chlorobiphcnyl

Specific
Gravity

1.182

1.266

1.380

1.445

1.538

1.620

1 646

1.810

1.947

1.727

1.712

1.434

1.740

Solubility
in Water
(mg/l)

0.42

15.0

1.45

0.24

5.4 x 10'2

l . 2x 10'2

2.7 x 10'3

4.6 x 10'2

2.2 x 10*2

Vapor
Pressure Henrv's Law
(mm Hg) Constant
at 25°C (atm-rtr gmol)

4x 10"*

6.7 x 10 "*

4.06 x 10"3

4.06 x 10 -* 5.73x' l(T

4.94x10"* 3.51 x 10"3

7 . 7 1 x l O ' 5 8.37 x 10'3

4.05 x 10'5 7 .13x 10"r

^Hutringcr et aJ., 1974, Monsanto Chemical Co.. undated.
MacKay and Leinonen, 1975.

cHwa*g, 1982, and U.S. EPA, I980c.

Bioaccurnulation factor: 31,200 LAg.

Soil-water partition coefficient (U.S. EPA, 1980a): 22 - 1938 LAg.
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Generally, PCB soil cleanup levels based on direct contact
assumptions will provide sufficient protection of ground water.
However/ if ground water is very shallow, oily compounds are or
were present, or the unsaturated zone has a very low organic
carbon content an estimation of the residual concentration that
will not exceed levels found to be protective for ground water
should be made.

3.2 Ground Water

If PCBs have contaminated potentially drinkable ground water,
ground water response actions should be considered. As discussed
above PCBs generally have low mobility but can be transported
with oils in which they may be dissolved. A
problem that arises is that once the immiscible fluid has been
immobilized through capillary retention in the soil pore space
(termed the residual saturation) then PCB transport is governed
by the rate the PCBs dissolve from the oil into the water moving
past the residually saturated oil. This is a very slow process
with the residual saturation serving as a long term source of
contamination. Emulsification of the residual oil, and PCB
transport in micelles may also occur.

PCBs have also been found to migrate within aquifers sorbed to
colloidal particles. This movement can be assessed through
analyzing both filtered and unfiltered ground water samples for
PCBs.

In both scenarios described above, PCBs can be found in ground
water at levels that exceed health based concentrations. The
proposed MCL for PCBs is .5 ppb reflecting a 10"* excess cancer
risk. These situations are also very difficult to address
actively. In the first case, residual oil lodged in pore spaces
continues to be a source of PCBs and are very difficult to rerove
through traditional pump and treat methods. In the case of P?3s
present on particulates, the rate of removal through ground water
extraction may be very limited and substantial amounts of clean
water will be affected as it is pulled into the contaminated
zone. Because of the technical impracticability of reducing
concentrations to health based levels, remedies designed to
prevent further migration of contaminants may be the only option.

3.3 Sediment

The cleanup level established for PCB-contaminated sediment
may be based on direct contact threats using exposure assumptions
specific to the site if the surface water is used for swimming.
More often, the impact of PCR on aquatic life and consumers of
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aquatic lif« will drive th« cleanup level. Interim criteria for
sediment based on achieving and maintaining WQC in the surface
water have been developed for several chemicals. The approach
used to estimate these values is called the Equilibrium
Partioning Approach (EP) which is based on two interrelated
assumptions. First, that the interstitial water concentration of
the contaminant is controlled by partitioning between the
sediment and the water at contaminant concentrations well below
saturation in both phases. Thus, the partitioning can be
calculated from the quantity of the osrbent on the sediment and
the appropriate sorption coefficient. For nonpolar organic
contaminants, the primary sorbent is the organic carbon on the
sediment; therefore, the partition coefficient is called the
organic carbon normalized partition coefficient, Koc. Second,
the toxicity and the accumulation of the contaminant by benthic
organisms is correlated to the interstitial, or pore water
concentration and not directly to the total concentration of the
contaminant on the sediment.

When the EP approach is used to estimate sediment quality
criteria, chronic water quality criteria (WQC) are used to
establish the "no-effect" concentration in the interstitial
water. The interstitial water concentration (Cw) is then used
with the partition coefficients (Koc) and the following equation:

csed a Koc * cw

to calculate the concentration of the contaminant on the sediment
(Csed) that at equlibrium will result in this interstitial water
concentration. This concentration on the sediment will be the
numerical criteria value (SQC).

The interim sediment quality criteria for PCBs is shown in
Table 3-3 along with the 95% confidence interval based on the
variability of the partition coefficients used. This interval
represents the range of concentrations within which there is 95%
certainty that the sediment criteria would fall. The lower value
of the confidence interval represents the concentration which
with 97.5% certainty will result in protection from chronic
effects or of uses depending on the WQC value used in the SQC
derivation. The upper value of the confidence interval
represent* the concentration which with 97%% certainty will
result in hazardous long-term impacts on the benthic fauna.
Concentrations within the confidence intervals can b« cnsidered
either "safe" or hazardous with respect to that compound with
certainties between 2.5 and 97%.

To determine if the sediment concentration of a nonpolar
contaminant exceeds the sediment criteria values, the
concentration of the contaminant and the organic carbon content
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of the sediment must both be Known. Because the sediment
criteria values are presented as normalized to organic carbon
content (i.e., presented on a per organic carbon weight basis),
the normalized sediment concentrations of the contaminants must
be calculated. These normalized concentrations can then be
directly compared wirh the interim values shown in Table 3-3.

TABLE 3-5
PCB Sediment Quality Criteria

Sediment Quality Criteria (ug/gC)
woe - Freshwater Mean 95% Confid. Int.

.014 ug/L 19.5 3.87 - 99.9

woe - Saltwater

.030 ug/L 41.8 8.29 - 214

3.4 Ecological Considerations

The occurrence of PCBs at Superfund sites often poses
significant threat to wildlife. Mobility of PCBs into ground
water, into air, and through biological vectors can result in
adverse ecological impacts beyond the immediate boundaries cf the
site. It is important to consider interactive ecological
processes relative to PCB contamination as part of the remedial
investigation. This evaluation can provide insights into other
avenues of human exposure in addition to ensuring protection of
wildlife.

Assessments of PCB sites by the Department of the Interior
have concluded that PCB concentrations of 1 - 2 ppm will be
protective of wildlife such as migratory birds and that providing
a soil cover over more highly contaminated areas can also
mitigate threats to acceptable levels. However, the uncertainty
regarding environmental impacts described below may warrant more
in depth analysis at sites where this pathway may be of
particular aignificance; e.g., sensitive species, high
agricultural use.

It is important to note that, from a toxicological and
ecological perspective, not all PCB congeners will have the
same effects. Discrimination of congeners appears operative at
many physical, chemical, and biological levels: primary source
materials differ from environmental samples; toxicity values
differ among congeners; persistence in the environment varies;
r-r.d bioaccumulation potential varies among congeners and across
trophic levels. Consequently, an established environmental
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concentration based on total PCS concentration (i.e.,
irrespective of the specific congeners) may show little
relationship to biological phenomena (e.g., food chain
contamination, toxicity, etc.).

Metabolism of PCBs can occur in a diverse group of organisms
including bacteria, plants, and animals. (Fungi almost certainly
possess similar capabilities.) For the most part the lesser
chlorinated congeners are more readily subject to metabolism,
whereas the penta-, hexa-, and heptachlorinated forms are quite
recalcitrant. Metabolism should not be equated with degradation,
because certain conversions are better thought of as
modificantions of the parent compound; and in some cases the
modified forms may become more toxic, more water-soluble, more
bioavailable. To date the best evidence for degradation is
demonstrated for certain bacteria which are capable of
dechlorinating the lesser cholorinated congeners.

Toxicity symptoms are most clearly observed in animals.
Usually the symptoms are sublethal. Chronic exposures lead to
disrupted hormone balances, reproductive failure, teratomas, or
carcinomas. Plants do not appear to exhibit detectable toxicity
responses to PCBs.

Biological contamination may occur through a variety of
routes. Aquatic organisms may incorporate PCBs from water,
sediment, or food items. Subterranean animals, similarly
accumulate PCBs via dermal contact and ingestion. Exposure
scenarios in above-ground terrestrial populations additionally
ma> occur via volatilization. The least understood features of
food web contamination are those related to the uptake, fate and
transport of PCB congeners in plants.

4.0 Options For Excavated Material

Treatment and disposal options for PCB contaminated material
are governed by the type of material that is contaminated and the
concentration of PCBs in the material that is to be disposed.
There ar» several options available for contaminated non-liquid
material, including some sludges, so more emphasis is given then
in this section. PCB liquids will generally be incinerated.
Aqueous PCB streams will be treated by traditional treatment
systems such as carbon adsorption. (Sludges are defined as those
using the paint filter test (Method 9095 in EPA Publication SW-
846) and are treated the same as soils for the purposes of
evaluating disposal options.

There are three primary options for non-liquid PCBs at
concentrations of 50 ppm or <jr%?etter (there is no seperate
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consideration given to PCBs at concentrations greater than soo
ppa):

1. Incineration
2. Treatment equivalent to incineration
3. Disposal in a chemical waste landfill.

There is more flexibility in the requirements for disposal of PCS
contaminated dredged material.

A list of permitted PCB disposal facilities including
incinerators, equivalent treatment processes, and chemical waste
landfills in provided in Attachment 3.

4.1 Incineration

Incineration, covered in 40CFR761.70, should achieve the
equivalent of 6 9's destruction removal efficiency. This is
indicated by the requirement that mass air emissions from the
incinerator shall not be greater than .001 g PCB/kg of PCB
contaminated material.

4.2 Alternative Treatment

In addition to incineration, there are several other
technologies that result in the destruction or removal of PCBs in
contaminated soil. These methods can be used with no long tern
management of treatment residuals if they can be shown to achieve
a level of performance equivalent to incineration, as required in
40CFR761.60(e). As described in guidance, this determination can
be made by demonstrating that the treatment residuals contain
less than or equal to 2 ppm PCBs using a total waste analysis.
When a remedial action alternative for a Superfund site involves
use of a technology that can achieve substantial reductions but
residual concentrations exceed 2 ppra, the alternative should
include long term management controls as outlined in Table 3-3.
This will not be considered equivalent treatment but will be
treated as closure of an existing hazardous waste unit consistent
with the RCRA and TSCA framework.

A brief discussion of some of the pertinent considerations for
several alternative treatment technologies that address PCBs
follows. The evaluations described below provide the substantive
considerations pertinent to treatment of PCBs on Superfund sites.
When material is transported off-site for treatment, the
treatment facility must be permitted under TSCA. Table 4-1
summarises important considerations and consequences associated
with the use of the various technologies that should be accounted
for in developing and evaluating alternative remedial actions.

jcal._D_echlorination (KPEG1
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Table 4-1
PCB TREATMENT METHODS AND APPLICATION CONSEQUENCES

Methods

Incineration

Biological Treatment

Solidification

Vitrification

KPEG (Potassium Polyethylene Glycolate)

Solvent Washing/Extraction

Critical Fluid Extraction

Granular Activaod Carbon

Considerations/Consequences

Cost
Residual disposal (ash. scrubber wa te r )
Public resistance

Efficiency
By-products
Treatment urne
Not proven effective for all
PCB congeners

Volatilization
Leachabiliry
Physical strength
Life of composite's integrity

Cost
Volatilization
Leachabiliry
Soil denaruranon

Cost (varies with reagent recycleabilit> )*
Efficiency (varies with Arochlor typo
Aqueous wastes must be dewatered eirher
as a prc-step or in a reactor

Volatilization of solvent
Solvent recovery

Inability of solvent to extract all PCB s
Several extraction steps
Solvent residual remains in extracted soil
Extracts require destruction via other
methods

• Removal efficiency in soil has not been
established

• Spent carbon requires treatment/disposal

* Cost for KPE.G treatment is still being determined, however, preliminary results of the
Guam Pilot facility indicate cost will be approximately 25% of incineration (incineration c
are approximately 51,700 per ton).
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that will r«quir« subsequent treatment, generally incineration.
Often th« solvent can be recovered by taking advantage of certain
properties of the solvent being used. Aliphatic amines (e.g.,
triethylamine (TEA]), used in the Basic Extractive Sludge
Treatment (B.E.S.T.), exhibit inverse miscibility. Below 15
degrees C, TEA can simultaneously solvate oils and water. Above
this temperature, water becomes immiscible and separates from the
oil and solvent. Consequently, a process can be designed to
remove water and organics at low temperatures, separate the water
from the organic phase at higher temperatures, and recover most
of the solvent through distillation. The high concentration PCB
stream is then incinerated.

A similar process, called critical fluid extraction, involves
taking advantage of increased solvent properties of certain gases
(e.g., propane) when they are heated and compressed to their
"critical point." Once the PCBs have been extracted the pressure
can be reduced allowing the solvent to vaporize. The solvent can
be recovered and the remaining PCBs sent to an incinerator,

Treatability tests run to date have indicated that there is
probably a limit to the percentage reduction (on the order of
99.5%) achievable with these processes. Although repeat
applications can increase the reductions obtained, it may not be
cost effective for sites where there are large volumes of
material at very high concentrations.

Vitrification

Vitrification involves the use of high power electrical
current (approximately 4 MW) transmitted into the soil by large
electrodes which transform the treated material into a pyrolyzed
mass. Organic contaminants are destroyed and inorganic
contaminants are bound up in the glass-like mass that is created.
Since this process is often performed in-situ without disturbing
the contaminated material, the requirements of TSCA would not.be
applicable. However, it is often advantageous to consolidate
contaminated material into one area for purposes of applying the
process in which cases TSCA requirements would apply for PCBs at
concentrations greater than 50 ppm. Because the process would
result in pyrolosis of the PCBs it can be considered equivalent
to incineration and no long term management would be warranted.

Solidification/Stabilization

The terms solidification and stabilization are sometimes used
interchangeably, however, subtle differences should be
recognized. Solidification implies hardening or encapsulation to
prevent leaching, whereas stabilization implies a chemical
reaction or bonding to prevent leaching. Solidification of PCBs
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Chemical reagents prepared from polyethylene glycols and
potassium hydroxide have been demonstrated to dechlorinate PCBs
through a nucleophilic substitution process. Studies have shown
that the products of the reaction are non-toxic, non-mutagenic,
and non-bioaccumulative; however, some process may result in an
increased mobility of any residual PCBs. Treatability studies in
Guam and at the Wide Beach Superfund Site in New York have shown
that PCB concentrations can be reduced to less than 2 ppm.
However, variable waste streams will result in varying
efficiencies and systems must be monitored carefully to ensure
that sufficient reaction time is allowed.

This technology can achieve performance levels that are
considered equivalent to incineration; however, treatability
studies will generally be required to demonstrate that the
concentration reductions can be achieved on a consistent basis
for the material that is to be treated. In some cases, cost
effective use of the KPEG process will result in substantial
reductions of PCB concentrations, but the residual levels may
still be above 2 ppm.

Biological Treatment

Some work has been done on the use of microbes to degrade PCBs
either througn enhancing conditions for existing microbes or
mixing the contaminated material with engineered microbes. The
use of this process requires detailed treatability studies to
ensure that the specific PCB congeners present will be degraded
and that the byproducts of the degradation process will not be
toxic. For in-situ application, it is possible that extensive
Deration and nutrient addition to the subsurface will increase
the mobility of PCBs through transport on particulates which
should be considered when potential ground water contamination is
a concern.

In-situ application does not trigger TSCA requirements and the
primary consideration should be attainment of cleanup levels
established for th« site based on the evaluation of factors
described in section 3. Biological processes involving the
excavation of contaminated material for treatment in a bioreactor
that caji b* shown to achieve residual concentrations of less than
or equal to 2 ppa PCBs can be considered equivalent treatment.
Treatment residuals can be re-deposited on site without long term
management controls as long as treatment byproducts have been
found to be safe.

Solvent Wash ing/Extfaction

Solvent washing/extraction involves removing PCBs from the
contamited soil and concentrating them in a residual side stream
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can b« accompished by us« of pozzolons such as cement or line.
Encapsulation, rather than bonding, occurs to prevent leaching of
the PCBs. There is some evidence in the literature that the
excess hydroxides are substituted on the biphenyl ring resuting
in a dechlorination reaction. The dechlorinated product would
probably be less toxic than the parent molecule. The extent of
the dechlorination process is not known. Stabilization may be
accomplished using a modified clay or other binder to bond to the
PCB preventing leaching of the PCBs even under extreme
environmental conditions. This product will probably be stable
over time because of the binding, but no changes in the parent
molecules are expected.

When the stabilized/solidified material is analyzed by
standard methods used to quantify PCB levels in soils and the.
results indicate PCB concentrations are below 2 ppm, the mobility
of the PCBs has been effectively destroyed to the extent
necessary to demonstrate equivalency to incineration. Standard
analytical methods for PCBs are given in Table 4-2. [Need to add
description of how solidified material would be analyzed] Since
PCBs will probably be detected at levels more representative of
what is in the solidified/stabilized material, long tern
management controls as outlined in Table 3-3 should be
incorporated into the alternative.

4.3 Dredged Material

A special allowance is made under TSCA for dredged material
and municipal sewage treatment sludges in section
761.60(a)(5) (iii). If, based on technical, environmental, and
economic considerations, it can be shown that disposal in an
incinerator or chemical waste landfill is not reasonable or
appropriate'and that an alternative disposal method will provide
adequate protection to health and the environment, this alternate
disposal method will meet the substantive requirements of TSCA.
Since these showings are integral components of any remedy
selected at a Superfund site, Superfund actions involving PCB-
contaminat«d dredged material will generally be consistent with
TSCA.

4.4 RCRA Haeardous Waste

As noted in section 2.3.2, special consideration must be given
to PCB-contaminated soil that also contains material considered
hazardous under RCRA. Soil containing constituents that make it
hazardous under RCRA that is excavated for the purpose of
treatment or disposal must be treated consistent with the land
disposal restrictions prior to placement. This means that the
treatment method must be applied or specified concentration
levels attained for the waste contained in the soil or a
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Table 4-2
ANALYTICAL METHODS FOR PCBs

Matrix

Oil

Water/SoiV
Sediment

Method

BeUar and Lichtenberg

ASTM 04059

Method 680

Method 8080

GC GC/MS

yes
yes

yes

yes

DC tec don Limit

less than 2 ppm

less than 2 ppm

0.1 -0.5 ppb

Quantification Limit

greater than 2 ppm

greater than 2 ppm

Water greater than 3 ppb
Soil/Sediment greater
than 2 ppm

Water EPA Method 505
(Mi CTOCX traction)

Pcrchlorination

Method 680

Method 608

yes

yes

yes

0.1 - 0.5 ppb greater than 3 ppb

0.1-0.5 ppb

0.1 - 0.5 ppb greater than 3 ppb

Air MOSH Method 5503
Florosil sorbent,
hexane exo-acnon,
GC'ECD

yes
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treatability variance invoked. For soil and debris from CERCLA
sites, treatment level guidelines for constituents found in RCRA
hazardous waste have been developed and should be used as a guide
in determining the reductions in contaminant levels that should
be attained by alternative treatment methods. PCBs are not
considered hazardous under RCRA since they are addressed under
the TSCA regulations; however, land disposal restrictions do
address PCBs under the California List Waste provisions. If the
concentration of halogenated organic compounds exceeds 1000 ppm,
the land disposal restrictions associated with California List
Waste become applicable. A list of compounds regulated under the
category of halogenated organic compounds is provided in 40 CFR
part 268 Appendix III. PCBs are included on this list. Soil
with HOCs exceeding 1000 ppm must be incinerated or treated under
a treatability variance. Under a treatability variance,
treatment should achieve residual HOC concentrations consistent
with the levels specified for a treatability variance for
Superfund soil and debris (June 1, 1988 memo from Henry Longest
and Sylvia Lowrance). For PCBs concentrations must be reduced to
.1-10 ppm for concentrations up to 100 ppm, and percent
reductions of 90 - 99.9* must be achieved for higher
concentrations. If solidification is used the levels specified
apply to leachate obtained from application of the Toxicity
Characteristic Leaching Procedure (TCLP). The implications of
the land disposal restrictions vary somewhat depending on whether
the waste present'is a listed waste or a characteristic waste.

If the soil contains a listed hazardous waste, once treatment
consistent with the land disposal restrictions; i.e., specified
treatment or concentration reductions consistent with the levels
provided in the treatability variance guidelines for soil and
debris is employed, the residual after treatment must be disposed
in a landfi.ll that meets the requirements of a RCRA Subtitle C
Landfill. If the concentration of PCBs remaining still exceeds 2
ppm, the landfill should also be consistent with a chemical waste
landfill described under TSCA. As discussed in Section 3.1.3, if
the site is closed consistent with closure for a Subtitle C
landfill this will also be consistent with the long term
management controls associated with a chemical waste landfill.

If the, soil contains material that makes it hazardous because
of a characteristic; e.g., leachate concentrations exceed levels
specified in 40CFR 261.24, the soil should be treated to remove
the characteristic. Once the characteristic has been removed,
the waste is no longer hazardous and Subtitle C landfill
requirements would not be applicable. However, long term
management controls consistent with the guidelines given in
Section 3.1.3 should be employed. Also, the treatment
requirements for a California List waste may still be applicable
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if HOC concentrations exceed 1000 ppm and should be addressed as
described above.

4.5 Example Options Analysis — Contaminated Soil

Table 4-3 outlines the ARARs that may have to be addressed for
wastes with different constituents including those that will
make the waste hazardous because either a listed waste is present
or the material exhibits a hazardous characteristic,
[add flow chart of options from ARAR conference call summary]

.5.0 Analysis of Alternatives and Selection of Remedy

It will generally be appropriate to develop a range of
alternatives for sites with PCB contamination, including
alternatives that involve treatment of the primary threats using
methods described in section 4 or more innovative methods and
alternatives that involve long term management of wastes
consistent with the framework provided in section 3. As
described in the Guidance on Conducting Remedial
Investigations/Feasibility Studies Under CERCLA, alternatives are
screened on the basis of effectiveness, implementability, and
cost. 'Those alternatives that are retained are analyzed in
detail against nine evaluation criteria.

5.1 Evaluation Criteria

Alternatives retained for detailed analysis are evaluated on
the basis of the following criteria:

o Overall protection of human health and the environment
o Compliance with ARARs
o Long-term effectiveness and permanence
o Reduction of toxicity, mobility, or volume through treatment
o Short-term effectiveness
o Implementability
o Cost
o Stat« acceptance
o Community acceptance

The sections that follow will discuss in turn the first seven of
these criteria and the special considerations that may be
appropriate when PCB contamination is to be addressed. State and
community acceptance are important criteria but are generally
handled no differently for PCB sites than they are for other
contaminated sites. PCBs do, however, tend to draw more
attention than other typical contaminants.

5.1.1 Overall Protection of Human Health and the Environment
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Table 4-3
EXAMPLE PCB COMPLIANCE SCENARIOS FOR CONTAMINATED SOIL

Waste Type and
Concentration

Restriction(s)
in Effect

Compliance Options to
Meet Restrictions •

PCBs > 50 ppm TSCA Dispose of in chemical waste landfill;
Incinerate; QI
Use equivalent treatment to 2 ppm

PCBs > 50 ppm.
RCRA listed waste, and
HOCs< l.OOOppm
[in this case PCBs
not covered by RCRA)

TSCA

RCRA LDRs

Must also be consistent with chemical wasie
landfill if final PCB concentration exceeds 2
ppm

Treat to LDR treatment standard for listed
waste; or
Obtain an equivalent treatment method
pennon; QI
Obtain a treatability variance (soil and
dcbns concentration levels as TBC); and
Dispose of according to Subtitle C restrictions

PCBs > 50 ppm.
RCRA listed waste.
and HOCs > 1,000 mgAg

TSCA

RCRA LDRs

Dispose of in chemical waste landfill if final
PCB concentration exceeds 2 ppm

Treat to LDR PCB (i.e., incinerate) and
listed wasie treatment standard: 01

Obtain an equivalent treatment method
petition; 01
Treat to treatability variance levels for
Supcrfund soil and debris; and
Dispose of according to Subtitle C restrictions

PCBs > 50 ppm.
RCRA EP characteristic
metal waste, and
HOCs< l.OOOmg/kg

TSCA

RCRA LDRs

TSCA

RCRA LDRs

Dispose of in chemical waste landfill if final
PCB concentration exceeds 2 ppm

Solidify to remove characteristic

PCBs > 50 ppm,
RCRA EP characteristic
metal waste, and
HOCs> 1,000 ppm

Dispose of in chemical waste landfill if PCB
concentration exceeds 2 ppm

Incinerate to LDR treatment standard for
HOCs. solidify ash; oj
Treat by equivalent method, solidify; or
Treat to treatability variance levels for PCBs
in soil and debris, solidify residuals; or
Solidify to remove characteristic - waste no
\onger RCRA hazardous

If both TSCA and RCRA landfill requirements apply, comply with the most stringent.
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Overall protection of human health and the environment is
achieved by eliminating, reducing, or controlling site risks
posed through each pathway. As covered in section 3, this
includes direct contact risks, potential migration to ground
water, and potential risks to ecosystems. Often alternatives
will involve a combination of methods (e.g., treatment and
containment) to achieve protection. In general, remedies for PC3
sites will involve reducing high concentrations of PCBs through
treatment and long-terra managment of materials remaining. The
method of protection used to control exposure through each
pathway should be described under this criterion.

5.1.2 Compliance With ARARs .

As outlined in section 2, the primary ARARs that will be
encountered at PCB sites derive from the RCRA and the TSCA, and
for actions involving PCB contaminated ground water- and/or
surface water, the SDWA and the CWA.

Since RCRA closure requirements are generally relevant and
appropriate at Superfund sites even when a hazardous waste is net
involved, a discussion of the measures taken at the site for the
alternative being considered that are consistent with the RCRA
requirements is warranted.

TSCA is applicable for any alternatives involving movement of
material with 50 ppra or greater PCBs and compliance with the
substantive requirements must be addressed. For alternatives
that do not achieve the standards specified for treatment of ?C3s
under TSCA, consistency with long terra management controls
associated with a chemical waste landfill must be demonstrated.
Consistency may be achieved by complying with the specified
landfill requirements or meeting the substantive findings to
support a waiver as provided in the TSCA regulations.

Although the the PCB Spill Policy is not ARAR, it is an
important TBC. A discussion of the relation between the cleanup
levels selected and the cleanup levels in the Spill Policy for
alternatives involving no or minimal long term management
controls is usually warranted.

Because PCBs adhere strongly to soil, it may be impracticable
to reduce concentrations in the ground water to the proposed MCL
level of .5 ppb for sites where PCBs have migrated to the
saturated zone. PCBs adsorbed to particulates can be removed in
extraction wells; however, they will be drawn through the aquifer
very slowly. A waiver from State standards or the MCL once it
becomes final nay be warranted for sites where ground water
restoration time frames are estimated to be very long or where
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cleanup cannot be achieved throughout the entire area of
attainment. Interim remedies to assess the practicability of
extraction or other techniques may be worthwhile to determine the
feasibility of achieving drinking water levels or at a minimum,
reducing risks to the extent practicable.

5.1.3 Long Term Effectiveness and Permanence

Long tern effectiveness and permanence addresses how well a
remedy maintains protection of human health and the environment
after remedial action objectives have been met. Alternatives
that involve the removal or destruction of PCBs to the extent
that no access restrictions are necessary to for protection of
human health and the environment provide the greatest long tern
effectiveness and permanence. The uncertainty associated with
achieving cleanup levels for the treatment methods considered nay
distinguish alternatives with respect to this criteria.
Alternatives that limit the mobility of PCBs through treatment
such as solidification/stabilization afford less long term
effectiveness and permanence than alternatives that permanently
destroy the PCBs. Although solidification in combination with
managment controls can be very reliable. Generally, alternatives
relying solely on long term management controls such as caps,
liners, and leachate collection systems to provide protection
have the lowest long term effectiveness and permanence. Many
alternatives will involve combinations of treatment and
containment and will consequently fall at Various points on the
scale depending on the volume and concentration of residuals
remaining on site.

5.1.4 Reduction of Tox.icity, Mobility, or Volume

The anticipated performance of treatment technologies used in
the alternatives is evaluated under this criterion. Alternatives
that do not involve treatment achieve no reduction of toxicity,
mobility, or volume and should not be addressed under this
criterion. Alternatives that use treatment methods that have a
high certainty of achieving substantial reductions of PCBs have
the greatest reduction of toxicity. Alternatives that treat the
majority of the contaminated material through these processes
achieve th« greatest reduction in volume. Alternatives that
utilize methods to encapsulate or chemically stabilize PCBs
achieve reduction of mobility; however, most of these processes
also increase the volume of contaminated material and this must
be considered.

5.1.5 Short Term Effectiveness

The effectiveness of alternatives in protecting human health
and the environment during construction and implementation is
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assessed under short-tern effectiveness. This criteria
encompasses* concerns about short-tern impacts as well as the
length of tine required to implement the alternatives. Factors
such as cross-media impacts, the need to transport contaminated
material through populated areas, and potential disruption of
ecosystems may be pertinent. Because PCBs do volatilize,
remedies involving excavation will create short tern risks
through the inhalation pathway. For actions involving large
volumes of highly contaminated material this risk may be
substantial.

5.1.6 Implementability

The technical and administrative feasibility of alternatives
as well as the availability of needed goods and services are
evaluated to assess the'alternative1s implementability. Many of
the treatment methods for PCBs require construction of the
treatment system on-site since commercial systems for such
techniques as KPEG and solvent washing are not readily available.
Other methods, such as bioremediation, require extensive study i
before their effectiveness can be fully assessed. This reduces 1
the implementability of the alternative. Offsite treatment and li
disposal facilities must be permitted under TSCA and usually I
under RCRA as well if other contaminants are present. This may
affect the implementability of alternatives that require PCS '
material be taken offsite. Finally, the implementability of
alternatives involving long term management and limitations on
site access to provide protection may be limited by the site
location; e.g., flood plain, residential area.

5.1.7 cost

Capital and operation and maintenance costs are evaluated for
each alternative. These costs include design and construction
costs, remedial action operating costs, other capital and short-
term costs, costs associated with maintenance, and costs of
performance evaluations, including monitoring. All costs are
calculated on a present worth basis.

5.2 Selection of Remedy

The remedy selected for the site should provide the best
balance of tradeoffs among alternatives with respect to the nine
evaluation criteria. First, it should be confirmed that all
alternatives provide adequate protection of human health and the
environment and either attain or exceed all of their ARARs or
provide grounds for invoking a waiver of an ARAR. Some of the key
tradeoffs for sites with PCB contamination include:
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o Alternatives that offer a high degree of long tern
effectiveness and permanence and reduction of toxicity,
mobility, or volume, such as incineration, generally involve
high costs. Short terra effectiveness may be low since risks
may increase during implementation due to the need to excavate
and possibly transport contaminated material, resulting in
cross-media impacts.

o Alternatives that utilize innovative methods, often less
costly than incineration, to reduce toxicity, mobility, or
volume are often more difficult to implement due to the need
for treatability studies and to construct treatment
facilities onsite. In addition, the treatment levels
achievable and the long tern effectiveness and permanence rr.ay
be less certain.

o Alternatives that involve stabilization to reduce the
mobility of PCBs and limit cross-media impacts that may
result from incineration (particularly important when other
contaminants such as volatile metals are present) at a lower
cost than other treatment methods, have higher uncertainty
over the long tern and may provide minimal advantages in long
tern effectiveness over alternatives that contain the waste in
place.

o Alternatives that simply contain PCBs do not .utilize
treatment to reduce toxicity, mobility, or volume of the
waste, have lower long term effectiveness and permanence than
alternatives involving treatment, but are generally less
costly, easy to implement, and have minimal short terra
impacts.

The relative trade-offs based on these considerations will vary
depending on site specific considerations discussed in earlier
sections; i.e., concentration and volume of PCBs, site location,
and presence of other contaminants.

5.3 Documentation

Typically, a ROD for a PCB-contaminated sites should include
the folloving unique components in addition to the standard site
characterization and FS summary information described in the
Guidance on Preparing Superfund Decision Documents:

o Remediation goals defined in the FS. For the selected
remedy, the ROD should describe:

- Cleanup levels above which PCB-contaminated material
will be excavated. A comparison of the levels selected
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to PCB Spill Policy levels and explanation of why they
differ may be warranted.

- Treatment levels to which the selected remedy will
reduce PCB concentrations prior to re-depositing
residuals onsite or in a landfill. The consistency of
these levels with the TSCA requirements.

o A description of technical aspects of the remedy, such as
the following:

- Treatment process, including the disposition of all
effluent streams and residuals.

- Time frame for completing the remedy and controls that-
will be implemented during this time to ensure
protection of human health and the environment.

- Long term management actions or site .controls that will
be implemented to contain or limit access to PCBs
remaining on site. The consistency with RCRA closure
and TSCA chemical waste landfill measures, and necessary
TSCA waivers, should be indicated.

I
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Mblllty equivalent t« atner

treanaent alternatlvea (I.e.,

Incineration). Available ar laaa

cast, with teaa problem regarding

lapleavntctlon.



HJMMT HMMl 0* MM MM MCOMtS 0» MCISIOH (WD«)

SfUCMM m€»««l 10 •fWDIAIf PCI COHMIMKO WDM

IIAII |MD SICH OAflJ (HAD)

W INf StlfCfED

COSIf W/IM SIATUS M>

CtMPtCMOB DAUS

•MCMQtS m-TIEAINCHT

COMCCMIMIIOH

IWAMTKM

lEVflt

CSTIPMTn

VO.UHI

MTIOMll «MT IKIWMTIM

WKf HOT KlfCTtt

t« turfccc w*t«r «r to •

•rroratary treatMnt plant; divert I on and

I minf ef turfac* M«t«r; fround iMt*r

control*; OtM.

M CION 0?

I Oil. »J H7/J1/8*) (r |

and orall* incineration of tK.O^O.OOO

oily w*««r, trdiiwnt and (ludor uilnf a *resrnt Worth

irtinrrator.

«0: (SCAP):

•»: (SCAP): »?/*

Hot

Provided

Not

Provided

40.000 incln»ntl«n aelected.

• •urni fly (of. HJ (09/29/BBI tS )

'•ravalion of contaminated «»t«rta(t and

n»«»M* dispoaal; contairMent of

inr>iiM«r<atrd toll in westerly wetlandt;

enn-.truction of a •ecurlty ftnc* and

rr«r«* rowl; treatabltlty atudltf.

M. 100,000 BO: (SCAP): 90/2

Present Worth M: (SCAP): 91/2

Hot

Provided

B.4 ?3? ppa 5 PP»

(aolU)

42.000 cy
(aoll)

ContMln*tlon fowl In tt>«
rMBi *r««. «*Slla alartlflcant
to poM • throat In tha

•trvaa. )• «t awfflclomly law
c«nc«ntratlon that tr«ata*m la n*i
ia»rr«nt«4. M tht» tOM
concentration. EPA fewli that
contalnamf In • tCIA or TSCA
pwlttetf facility Mould be
protectlv», and treatment
technically difficult and
tnorranted. 1r*«tablllty *tud(r«
Mill detenalnt the "oat •{*><-oprI•(•

for th* weiterly wetland*.



aqr Nn.

SUNMMIT HCMMI Of UK MM MCOIOS W DECISION <MDt)

SfltCtlM IIEATPMI 10 RENFDIAK PCI CONIAMIWIEO MEDIA

Sllf H«M. SIAIE IM» SIC* pAIEI HIM]

or I* KiECif*

1REAIHEN1 COStS aV/M SIAfUS AMD

COMPUflO* OAIES

AMCMORS ME - TIEATftTMT

CONCENIftATION

ElCAVAflOI

lEVflt

ESTIMATE*

VOUME

KATIOMLE MHT IKIWtMH

IMS M9t KlCCtl*

• Oi**ir«l Control. «J |09/?]/in If I

In «itu Uicilon (drill

•nil borlnfi. Inject

••trrial end Mlii M|fh •ell).

iirciibllily itudle* will b* conducted

AH Inf rmwdial drtlfn. Brl»«tlon Is

• p»ra«otnt tolutlon and It

t7.280.000 to: (SCAP): 91/2

Capital Co«t RA: (SCAP): 93/1

1242

12M

12«0

m> 6 H.

•rwloM IM Ml«ct«4 •llvnwtlw* anrf

HttU t* fwrthtr r«dUc« rlat *t

th* ill*.

flothirr Oitposal. •» 112/28/861 IS |

vrr roniMinatrd »oM with one »oo» of 1)00,000

'wt <oi I; imtallallon of rip rap to r>r*tfnt Worth
•0: ($CA»): 99/1

•A: (SCAP): 90/4
2.7

v*irr. vurfac* water, air and ttdlnmt

•nnnoring; imt itut lonal control I

inrludtnq land u*« and dv«d restrict lont.

2.500 EM drtrntlned th«t th* rlak levrlt

ciiilc yards M*«clat*tf with th« r**tdual

contamination MB* ajlnlaal and

within th« ran** conaldarod

ace aptable for $F roaadlo*. Th«

Mlocted riaaJ> provldra additional

protection by reducing the ttiroot

•f contact and Infeatlon throufh

capplnp.

• Mook'r/Nyd* fork. « I11/20/8M [lf\

l»itaction and or»ltoj»*a** aoporation of

nw» aî ipotM pSaae ll</ild« (MAPI) fro*

I watrr followed by destruction

incineration.

•17.000.000

total Cost

•0: (SCAP): M/4

*A: (SCAP): 92/1
1248 JOOO Hot

Provided Provided
Incineration Mlected.

* (in Bur landfill. «J (09/W/MI |

I "'Milan of frovnd water and acfueoin t16.6lS.000 TO: (SCAP): 90/2 Hot SO pr» («ax •ot 400.000 cy It would be difficult for • *lnalt



r».i- NO.

, SUMMIT KPOfT Of MM MM •ECOTOS Of OCCISKM (WOi)
SCUC1IK TUCATNMT IO MNEDIAtf Kl CCHIMIMIIO MEDIA

• {HE NAME. SfAlf rtOD SIGH OAffl llfAOl THATftTIH COSIS IvYtA STATUS AAV

Of THf SClfCffD TIEATMNT COmiTUM OATCS

AKOCNIO*S ItC-TlfATNENT

COJNXMTIATI01

EICAVATIO* (STIMATI* MflOMll MIT IKIVMMOM
WHIM «M HOT tniCTf*

r*<*<r leorhete and omlte treetMnt using f>re*«nt IA: (SCAT): frowl* fcclllty t«

lan tr««tMnt with antlt*
cchcrf* to «urf«c« Mt»r;

:rlt*ctlon and oMtltt lnclrw*tl«n •»

«lu>ry iMll and tip with periodic
OM.

Sand t Crevel. •» 109/M/Ml j»(|

f•r«»*(ion of 10.000 cublr yard* of SI

<nniMinatnf toll end tedlajmt end omit* »1

rnmnl idol ion and dlftpOMt with cap;

rollrrtlon of leachate Mint either a

P*«<ivr drain ayvteB) or an active

».n«etlon uelt •yetea) and <*rwaterlnf of

coniMinatttt (eachate and frouvl Mater

•wv».i, with omlte dUcharoe ef effluent

10 surface water or offalte dlfcharfe;

il Ion of ivfradlent froind naler

If neceatarr; deed
en! tor ln«.

W: (MAP): «V1
•A; m*P): 95/2

•ot ?-*67 10

Present Worth

CHaottll.Oil t
end ofUlte lnclntr«tton

lotel Cost
•0: ISCl*): M/4
M: (SCAf>l: OQ/4

V500

1?oO

.000 ey ItMlf !•
«•!«•• of t«.

lln-fcjc M«tM. It I
thct It Mu(d !•*• 5

t« c« l̂*t« lncln*r»tlen

10.000 treatment (IrclneretIon
MM net eipvcted t* offer
• l«nlflc«nt InrrtMn In
protect I wn*«* t» pUHIc K««lth
th« environment or inort-tera
effectlvvnee,* or (eng-ter*
offoctlwnni for the Increeved
eoot.

U9 Total cite contMlnatlon not
Inclnerotcd du» to coot.



SUMMIT ttfan or m? MM moms or otcisiox (MO«>
SEUCMM TWATWM1 TO ItNfOIAtC f>« OMTMUIlMf*

<|(f MHT. SIAII tWD flfli »ATC| UCMI TRIAINCMT COffS

inNPOWMrs or INC smcrn riCAiNCHt

M/IA ITATUC um

UNntTMM MIIS

MOCMOM ni-TKATNNT

COKfMTtATIM

CXCAVAIIOft

UVIlt

CflTINATR

VOUM

•ATICMAII MTT IKIVIATIO*

yu MI meat*

Uid* •»«»> OrvclofMnt. «V IW/W/W) IS I

pilot •turfy on K»I6 (p»tMitk«i »»,

•lycol) trratMnt to

Virralnc »Mrctlv«n««« In nrotraUilof

K» ret ronl*Bln«t«d ioll (pilot cott

Ih* proc*** It •(•liar to

tr«*tnmt wilt*, ftl*

oniM>in«t<>d iol(* with pot**«lv>i bvsrd

r*f"<<. rtrnt to 100 oV(rf«t Celcluf for

followed try n«t*r w*«Kn and

-i. Soil moltturv It (h« «»Jor

I (0 m itlu PCt toll Ch«tilc*l

^•tiivnt (writ ••inttln ?-J» gnlttur*

nimi). Pilot tludy to drt*r*lnt

• ian para^trrt. operation tc*V«ratur*

I >r«mtton «>•». «1reatMnt rnwlti

»liiiMtt dutruction of contawlnantt,

of trtnaport wnd It "or*

than

MO •»: (KJV): W/I

Worth RA: (SCAT): 91/1

O.OS pp» t« PP» II.MO tnctnw»ti*n rat ratfttra* M •

vl«b(* •Itcrmtlv*
pr9\\m\nuy KfMnl

ort oil. NT (07/09/M) (f

••irwtftf Mil «nd MtflMnt* with

41l4f.tt«n tr*«tMM |n • MblU

i* uill. ContMlnBttd Mil «m

««M wltl be bltncM In «Uln» tv*.

fiiln« MMitlvM to pvrwwntlr

• Hi* lit* «••**•. 1h« «t kbit I ted

•I will b» tr*'«d to verify it*

"Ht>*fci|ltr anil then dl»po*«l

M.̂ 00.000

Capital Co«l

10: <fCM>: 91/1

M: (SCAT): 93/2

0.001-710

1260

Soil

0.0001

Cround

U«t«r

M.M

cubic
n.ooo
••Urn

lHClrwr«tlon MM mt
>»c»ta* further tr*«twrrt ml IM
rMldUBl Mh followlnt rMrtol
dMtructlon mvf bt imtttnl t« fu*«
th* hlfh cenctniratlvn »f attolt
fOMid erwll* into tfc* rnldMl Mil
In • non-r)>i«rdou» fon».



r»qr Ho.

no/irt/flf
MKMT or rvs?-rvM ifctims or DECISION (toot)

SCIECUM TBEATKMT TO •ENFDIATf PCI COHTMIHAIEO MEDIA

f|tf MPX. STATI 1*00 SIGN Mill HEAD]

t(WPO»f NTS Of T* (ELECTED TMATNEHI

TIEAINENI COSTS 00/M STATUS ADD

OONPUTIOM DATES

AJMKM.OIS Ptf TREATMENT

CONCENTRATION

EICAVATI

UVIlt

OH ISTINATED MTIOMlf Wit INCIMEIAIIW

WM HOT JUECTED

on^llc. ln*t«IUtlen of
•Mtn drcwdmn Mtll* and •Mllew
dnMtvrln* WflU I* cell«ct ttw tlnkln*
rontMlrwnt pluct «nd oil durlnf
»«r«v*llon. Cntract«d froml w«t«r Mill
b» tr««<«d cnatt* wid dltctivrfcd In
•rrordance with NT Stale VDES

. T*« propo««d ffound w«t«r
•y«t«* Mould cootltt of «n oil

•kimrr and oll/M*t*r icparator that
HmiM concmtrat* tit* fCt-lwttn otl«
flnalinf on fh# froind iMIrr. Water froa
ihr «*parator Mould h« dl«ch«r»rd Into a
•nrlulvr water trratMmt uilt and oMilt*
lrr*lnmt of PCI-contaalnatcd tank otli
•nrl widitlonal oil* collected at the «ite
• ill tip prrforavd, Cleanlnf and
dmolition of ttw avpty ttoraoc tank*

•l«o Mill be required. TreatabMllr
tliBlir* M)|| be conducted to determine
<Ke effectlv«nt*a of the •olltflfIcatlon
prnrr« and the Optlaal trfatacnt t^leo
few vruwJ water.

*• IfCION OS

• Delaware Sand I travel. DC 104/77/08) Iff)
firavatlon of PCt-conta>tnated toil to a t18.7SO.000
level where leachate released to the total COM
ermnl Mater no lonfir pote* an

wwrepfatile lonf-l«ra> carclnofenlc

m
M:

(SCAP): 90/2

(SCA»>: 9' (

Hot

Provided

0.097 49 ppa not
Provided

29. m
cubic yard*

Incineration (elected.



f «qr

suwwr RCPORT or rraz-MM tr. corns or otusion «M»t>
SEUCIIHC IRfAINENT 10 IIHIOIAIE PCI COHIAfllMtt* MEDIA

MANC. (IMC WOO SIGH 0*111 (IfM>|

rna»<Mfins or INC sciccrcp TMATNEHT
IRfAINEHt COSIt R»/IA st ATUS AMD

COntflOV PAICS

AROCNIORS rtf-IRCAIIVMt IKCAVATKM ISIINMtO MTKMM.C <M

COJKfRfMIIOl IfVllS WHUMi «Mt NOT MllCTtt

oitpmal Area). «r tg • dkpili of

lfly * fMl (•)<%• Ar««).

on*It* •t«r«f» fellOMfd by

lncln«r«tlon «f ••c*v«t«d

•oil end tM«t«. lh« typ« of lnclntr«t«r

• ill b» drl*r*lntd vl« ff*ln»«rlnf

»v«lu«»too end treitiblllty (tudlrt

•fttrinf th* rmrdUl <*wl»r>. •••ldu*l ash

»ill bf MKlyifd end dlipottd omit*.

of

DUpotal. M I06/?VW)

vvl off *lt*

liquid and «ludf» t«*

or t«r*». piplnf.
•>nr<>«*in« rquipvnt, and buMdlnf

•i*ri*l« dp«l|n«t«d for talv^* or r*u*r

i • l»wrl not to cicvcd 100 uf/100

imit cmtlaptcrt Kit on the (urfac*

by o nip* to l̂ In*. Off tit*

of faulldlnt rubble, concrete,

«r*«lt, *od othw MtvrUlt that cannot

» «rcont«inat*d to )*•• than JO pp«

•€•« and trratavm (tfMttrln* or

Incineration) of fan*iita«J

rfrrontMinatlon fluid/. M appropr l.te

*«»nrlin( on typ* and drarcc of

rontMiin*tion.

IS I

U.050,000

Caplt»l Cost

W: ($0*|: 09/S

•A: (SCAT): 91/1

1260 1.V6400 ppm •et 200,000

fallen*

Incineration

• f*«u«la«<vllU Olipotal. M (06/M/BVi

' •!•».! I •» and on* lie thrmal trtatMent

is)

(W.7M.670 tO: (SCAT): 90/S Hot 1889 pen Hot *8.*00 Incineration •«l*ct«d.



f*qr No. 10

SUMMIT WPOII 0V FTW fT«8 MCOWS Of DfCISIOM (WDt)

SIlECtlW TtCATMIIIT IO MNfOUlf PCI COHIMIMIEO MDI«

<IH NM«t SIAft (MD SIGH 0*111 |lfM» TREAINEHT COSIS

irWPtMENIS Of INC KlfClfO TtCAIWHI

nl tfl.400 ct*lc yard* af tentaalnated S5J.619.000

«oil». *luda*« and •edloenu tilth Capital CM!

Modification and onalt* dtapoaal of Mh

tni<tu»\t; Installation of sell cower* in

ln«rr ronta»lneted toure* Are**; dud

• l i k r ChralcBl. UV IW/?V/88I (f I

firnv»tton and rt«nw»l of twik* ml druw tlJ.110.000

with offiit* Inclrwrctlon and dlipo*»l; Preifnl Worth

Tf«ii» ntcbll tiatlon vtd/er efftt le

rtitpr>««l of •ibv*to«; tt^jorcry omit*

«tocii«r o» ladiun •*!•!•; drainage and

nrxiir Irrslarnl of lagoon •ludar utln)

inn nrhcnac or chwlcal OKydallon and

••«(r«M(*r uilng franulattd actfvatvd

rccbnn with olfllt* retldual diccharfe lo

«ur<Mr Mater.

•>/•« STATUS M0

CONPIETIM DATES

AftOCHlOM atf-TtEATNERT

CCHCtlTMIIOM

KOtVMTIM fSTIMTR

WHUM

MTIOMM.I tMT IKIKMTION

WM HOT tfllCTI*

M: (SCAT): fl/4 Provided Provided

•0: (SCAP):

•A: (SCAP): 90/1

•ot Not

Provided Provided

•ot
Provided

•ot
Provided

Incineration (fleeted.

• N.u. Menufacturlraj. PA IOI/31/B9) I

iimvction af $n cubic yard* of

fflntwunated Meat* and aalt tallowed by

•ff««te inclneratlan it • KRA pernltted

farility; Incinerator aah Mill be

off*ltw at a IOIA landfill.

S?,061,000 M: (SCAP): 09/4 Hot

Capital Cost IA: (SCAP): 90/1 Provided

1 54

Provided

•75
CMWf

Inclnaratlon Mlactad.

• Ordinance Work* Plipnal. UV |0)/)1/8B) |ff|

*«H» Mobile Incineration and M./I8.000

r«ni*irMmt of excavated coil* and Present Worth •A:

(SCAP): 91/2

(SCAP): 9J/4

1016

1?60

Hot

Provided

Inclnaratlon ••letted.



r«9' NO. 11

SUMMIT WfOII 0V MSI-fTM IfCOftDS Of OCCISIO* <MB«)

mCCTINC TMATNEMT TO •ENIDIMf f>C» CONIMIMIID NfOIA

till STAII (MO SIM 0*111 fUAO)

or IK SCICCTCO TKAHCKT
IMAIMIT COttS W/M STATUS MB

COWnfllOM DAtIS

AMXM.WS Pit Ttf ATKBT

OMCCMTMTIOM

IRCAVATKM

ll«lS

MTUMTR MTIOMll MT IKIWKATIt

MRS HOf MltClft

in the areat of concern. A
iiel burn Mill be neceitary to deterwln*

and tcnAbert and/or
•ay be required to control

paniculate and recldual dtmlcal
rmtltuer.it. A«h aenereted fro* th*
injtnrratlon protect Mill be stored In
•*t»r ilfht bint and tMted for CP
lo.irity. Ih* a*h that U not (P toalc
««y be dltpoied In the onalt* Inactive
(•nrffill. end a«h that teat* positive for
IP ti»tclty nlll be dltpoced at an
«M*ite ICM facility. A ewlti-layer
en« rep will be placed on th* Inactive

"Crwite treatevnt utlnf
fi*al oiidatlon It Mel {-tut ted for thlt
» the eateriaU are fairly
«*r«Ku<... capacity of 100 cubic

•wold complete the project In 5
In / lht.

I IM/M/WI

Iat*r and ona

M

• »irco Carbidt, ICT

•irocllon of fround at*r and onalt*

•r«*i«(nt utlng air atrlpplng. carbon

•ttnrpilon. and oil/Mater tfprratlon with

i«rh«rte of treated waf offt l te to

>«<*re Moter; Ivpoeltlon of df«d

xtrirltom; excavation and drpotltlon

•I <nntM>ir*t*d surface toilt In (ornrr

M, 090, 000 to;

fretent Worth M:
(Sc*»): 89/J

C$CA»): 91/4
lot

Provided

PP» •ot

Provided

9.000
cubic

•ta>llc health rltkt fro* Mil
••poawr* Mould be reduced to xlthln
tartet risk rente tKrouah uee of
•C*A C*|>.



OQ/in/no
SUMMIT mot? or »TM MBS mom or Memo* (too*)

SflfCTINC TKATMCIIT 10 RfNIDIAtf PC* CONTAMIMTfO MIDI*

fill SMII |W» SIGH Mill IUA0I

Or IMC StlfCttO TKAfNUt

TtEATNMI COSIS 10/M STATUS MO

CDMCTION OATCS

AMCMOJIS PtC-ftfATMHT

COMXHTMTIOH

IXCAVATI04 IITIMTC

¥OIUM

MtlOMll Wf

MUt KIT MLICTI*

Nirn pit •!••• and C*p; CMMtrvctlon of

nrfimlc v«por r«c«v*ry tyvtMi;

rrmtrutllen »f flood pt«ln protect I on

rfikr; inttalUtlon of •

*y«tM end

TH |0!/X>/«°) |> I

r •!•¥•( ion «nd tn»r««l«n •< 600 cubic

vmita of (ontMlnatcd •urtvc* toll *nd

rfrlw >«; orviil* tr*at«tn| of 400 cubic

»*irfe of toilt mint

«ol idi'ioi i on/f I net I on with dlipool

nn<itt; conminotcd dcbrit «i(( disposed

of olftite; OM.

tMO.OOO

Worth

10: (SCAT): 90/1

•A: (SCAT): 90/2

Not
Provided

ttot
Provided

•ol
Provided

rl«k

b« In th# 10-4 to 10-7. POe rw<
•ddrnted ultti r««pwt t* the
•elected

• Celtrr/ClMOII. K 106/01/8)1 |f J

r«f«votlon end enelte them*! treetaent

•»' «i| to rewe •rexnlc*.

t«lidtfic»tlen/tteklUi>tlon of tkereall

lMlnf tr««t*bUltv

•7.700.000

Pretent Worth M

(SCAP): 09/?

(SCAP): 91/4
11,100
cvble

Inclntrctlon •elected.

fitrftctlon «f trotf* M|er end treetowtt

••Int elr itrlpplnf, corbon •dtorptlon.

•nrt ell/ueter •ep*r«tlon with dltcherfe

of treated weter to torfece Meter;

ion of deed rntrlct lont;

M.090.000 to: (SCAP): 89/3

Pretml Worth M: (SCAP): 91/4
»ot * pp. <,ed.) .ot i.OOO er IHMIC M.,lh r,.k. fr«. MM
rr°¥<*<' ^rovldrt (..II. ..d.) ô .̂ . „,„ b. rwtetd ,. .Ith.n

teroet rUk r*ny* throueh the u«e

of • tciA cep.



r«<K MO. u

tcrmr or *TO? MM tirom or decision (toot)
stKcrtw T«tAT«MT ro tcwoMif PC§ cmtMUMiio «oi*

jitr MM
fomwfl

«. STATf IMO SICM Mill UIA9]

irs or TNC SCUCTFO TIMIMEHT

1 Itf AINEHf COSTS M/KA STATUS AW
COJeHITIO* OAKS

AMKMOM Htf-IMAtMfHT CKAVATIOJI
OMCtMTMTION If mi

ISIIMTt*

VOIUW

tATIOBM.1 M

WAS M

HT IKINKfAitnji

t tflCCTC*

pit •'*•

and placsswnt of the

surface soils In fonarr burn

cap; construction of an

rnrMfruction «f • Hood protection dlk«;

lmt>ll*tlon of • I ••£*!• t« *ntr*ctlon

*v«tm •»<! (jpqrwtr ••Utlnf Imlflll clcy

rup; OtM.

Cnatneerlnt;. Al |0°/n/MI If I

firsvetlon of soils contovlnatad above K triO.OOO

IT" «•• and either on- or offfltt Capital Ctnt

inrinvrellon or onslte

«r«bii i/»tIon/solidification of these

toil*, infrared incineration ll the

ptrlerred option, however, operatlne,

n*'««ter< (i.e.. cost and ability of

inrineretion to «•*! requirements of a

tsr« penait) are not fully known for this

lerhnoloay anrf ssjst bt specified durlna,

Ihis •etKod alloMt for complete

of *t*a In Mil. result(09 in

•••••us ri«k reduction. The Infrared

inrlnerator operataa Lttlwjut the Intake

eir and fuel roqulr«slant« Mwclated with

rotary kiln. Consequently, air handlfnf

stacks and scrubber* can be reduced and

sir Mil<«lon* fro* fuel burn In* can be

»lf*inat*d. Should actual eiperience

uMK th(« *vpr of unit prove

t«nftl l«fartory, the contawinated (Oil*

•0: Mo HO dejte;

rnwel act Ion Mill

be conducted to

<>pl*Ment ROD;

solidification MM

choien •• the

selected action.

M: <SCA»): 87/4

1MO 4.800 Incineration preferred In WO.
cubic y«r<fti hawwrer. *p«lonal Coordinator

•tated that solidification MM

selected by the removal



Tuft* Mn.

IIV/I8/B9

U

StMMIV KPWI W »»82 ffM MCOWS Of KCISION <MP«>

SCUC1IM flfAIPMI 10 HfflTDIAIf PCI COHIWIIMKO

11 II Ml

f (WPOBJ

ItC. SUIt (MD SIM DATE] (IEADI TtEAtPHT COS1S

•is or m sfitcm ttiAtWMi
•0/tA StAIUS AMD
COMPlino* OAftS

AMCM.OMS Pftf-TMATMMT

COM*»1IA1ION

(RCAVATIOR (SflHATtO

VOLUPX

MTIOHAlf «

MAI •)IT tcucrn

Hill be •trt>Ultttf/*»tldlflttf or»U*.

StMl t Mlvy. n

foli<mic«tlcn of PCi cantMlncttd toil*

with • r«vm( typ* •!•!««•• and on*It*

plumvnt of re*ldu>l(. Proven process

in brnch-sccte tests le reduce

di^^o'iuUon mt d* I lust on rates and

Ihrrelore reduce exposure. PTl**ry

ronrrrn Is lonf-tera) Intefflty of antrli.

* «>««Ur PCt and netal Miatlon

ifmtMmt was performed successfully In

'Mrirt*. ihe fill fixed Kith a similar

hlrnd pe«s«d the englnetrlnf perfomme

•nrf Imhing criteria.

in i
«.212.000 to: (SCAT): 87/t Net

Present Worth M: (SCAP): 8?/3 Provided

1.0 2700 .000 Inclnorfttlan MM not

ttfclc l

••cap** Into the aquifer).

InwattabMtty of Incinerator

coap'.eiittr- of M«to Balrli, t

•nlenalve rtaady. cootly. and

require* additional MMte hard

• Cflvldere Hunlclpol larafflll ffl. ll

Sntl< in the druo dlapaaal area Mill be

r»Mf>l*d and thoa* cantalnlnf frtater

• Hun M) pea PCta MillI altKer be eicavated

mrf incinerated •"••• 140 Cfl 761.TO)

« left In ptoco <W Cft 761.75) and

with a soil cover. Soils

ated with leaa than )0 pp« PCI*

will be consolidated with the landfill

Material prior to capping.

106/M/BB) IS I

M. 617.000

Present Worth

tO: (SCAP): 90/1

M: (SCAP): 92/3

1242 9 i 1000 ppM Wpp* MM Incineration Mlected far sells

12*4 »l •»!<•< containing greater than M ppa

1260 PC*,.



I'wq* On.

MM*. If All IROD SIGN DAIfl IIEAO)

or INC saicrco IMAINHI

or MI*-MM RF.COROS or NCISKM <MD«>
IRfAHWH fO RfMOIAIF PCI CtMfAMINAffP WOIA

tRfATNENI COSTS ND/M SIAIUS AW
COMPlCtlON OAICS

AROCM.ORS FRC-TRfATNMI

COHCfRIRATION

IKCAVAIIOX

IfVEtS

CtTINATIP

VdUMt

MTIOMlt WIT IKIKMTIOI
MM mn KlICTt*

landfill. OT (01/J1/WJ H»l

control and ••niter Inf of
(MM.

• li*tdt irook. ON 109/M/M) If I
r>r«*allon of c«ntMliwt«d MdlMnt wMh

<ter*9*. dnwlerlnf. l*«t burn*
«o»it* th*n«al tr««ta«nt fallowed by

di«po«al of aak In • tC*A/!5CA
tl«»i d»l*n>|nrd to b*

-«. h.i.rdom. (Comldrrln« offsltc RCM
•ml ISt» tncin»r*to<-*, antltt rotary
*iln, aitvancfd *l«ctrlc reactor and
••Kile «*il* (nclnrratort.)

M.2«r.)00 ID: (SCAT*): «0/4
Pr«>*nt Worth IA: (SCAf):

?.S-J6 ppa Mot
rrovltfto)

C«w«rli«
•rovU risk of (notation.

tl?. 760,000
Capital Coft

tO: IUAP): 91/1
RA: (SCAT): M/t

ITS*

•ot
frovidrd

16.000 Intlrwrotlon ttlocttd.

cubic yarda

• fort Uayn* Raductlon. IN 108/26/001
•ravotton of trio Matarn portion of the

-t t» for rmval of 4.600 bur lad Intact
Iriav and lnclntr«tlan of tho
• ontffttt onolta or offtltO.

iwaraoUdatlon of tiiiiitod aol
•mile foil owed by MrM claouro
rmni«tln) of a COBpoxtod. contlnuou*
•nil rover over tho imtorn portion of

ir i
tio.OM.ooo
•reient Uorth

DO: (SCAT): 91/1
RA: (SCAT): 91/4

Not
frovldad

.0. H-H.2 t.MO Inelnarotlon Mltctod far
j|lona content*; Inelnarotlon not

for contaminated toll due to hlan
CMtl.



nqr Ho. 16

KM** or MM fTM •teams of MCISIOH (•ODD
KlfCTIM TMATMIMT ID IfNtOIAH r« COnAftlMfCO MDIA

SI If tum. SfAff PK» tl« 0*111 IUAOI
crwroatm of iff StlfCtfD I

IKATMENT COtfS W/M IfAfW AW AfOCWOM
COKHTMIIW

IICAVAflOl
UWH

ItTIMTIV MIIOMit WT I

IM nr •lien*

• I .S.I I* Electrical UtllltlM. II IOVJO/MI If I
Kravatlon and Mobile enelte Incineration »M,*t5.180

fr«««ot Worth

10

••<(• «nd ttr«*n
with cencvntratlan* Bbcvi i «nd

with tul»«9Mnt Mh wwlytl* t*
find dl«pM«l l«c«tlon.

f luchlnp and •tch«nlc«l
of irwpr line*, end ctll*cll«n *nd
|rr»tiwnt (to b* d*tall«4 Airlnf **lfn.
hul will (ncludi (*••• Mf»r«tlon.
• Hlr»»ion. mnt air (trlpplnf) of fromf
Hutrr contalnlnf Kit »t concentration*
•nnvr I pf<>. Concent rations In «iicr<» of
isn uf/toO tqu»f« ccntlwtvrt wvrv
KtnmfiM^. through Mlpt CMfiltf, on •(!
<ltuclur««. tK» to th* ••(nlturit of the

nd olf«H* tflcpntt
selected to r«MdUtt th« thrictt.

W: (SCAT): 8V/2

U: «CA*)t

o.ia irooo spaa n.jot

lOpoa

Oil. ON IOB/09/MI If I
firnvatlon and »ff»lte Incineration of

tMlneted «*ata «*ter and oH». Totat Cost

•0: (SCA»): M/2

•A: (SCAT): t?/4

Hot
Provided

50 500 •ot
frovldnf

2M,«0 Incineration ••Itctcd.

• laihln/roplar Oil. 0» (OV/SO/BH If )
tuavatlon and Incineration of ollf, M.1^7.500
eluritr* and hlfhly cantaalnated toll* end Prpsmt Worth
offnitv ditpotat of a«h reclduat*.

•0: (SCAT): 99/1

•A: (SCAT): 92/1

0.054- U4 «••«» n.ioo
cubic yvrdi

1760
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SMI mil PJOO „«. D.IH UEA.,

or IK smew T«M«.»
COS.S

MPOtt V r»82-f»M MCOWS or DECISION (toot)
SflECMHC m«n«lt TO MNIDIAIE PC* COHIANIHATEO HfOIA

WOT.HIO.S

cominw MIES co«cf«iMiio» «m»

IS I0»l. « 106/29/891
th,r~l dMtrvctlw of c«MMln.t.d
«oilt. ath •nddMirU with omit*
dl*po**l of Mh If d*M«t«d or offtltt
di«p<n*< •! • ICtA h«i«rdou« MMte
(•ndfilt; drrwlltlim «id thenwl
•V^lruct too or dtcont«ilr<«t Ion of

•lrwctur««< If lh»»«
camot t» dtcer)t«ilnot«<t

. r-orin tn • concrrl* vault onaltr «nd
. ..I' '01 <«^mr«ry ttor*v«; driin.
rnmiion *nd frcihuoter ponrfl with
niirhcrg* to (urfor* water and tivatwnt
e< nrcrt^ary; corwiruct a •ultl-loy*r cap
ov»r toili «ic««<llnf perform* lr»»lt;
oV««»»r tile br natural from! water flow
to surface Motor; conduct froml and
«uf fare nater aonltorlng; land oi»

tll.000.000
C*>lt«l Cixt

DO: JSW): f«/2
M: (SCAT): 92/4 Provided Provided frovld^ «*le

loal County Inclnarttor. OH (06/10/891 If I
ficavatlon and MnMBdMlon of ath
-»nr» and eontaarinBfad Milt ulth
di«po«al In rtoctfc or aouth landfill and
rapplnf of north and aouth landfill;
vannr t» tract I on, vapor pttoto carbon
irvatiient or equivalent, catalytic
nitdation, or other appropriate treatment
nl riKauvt; pu<f> and treat frotfid water

ft. 700.000-
»J. 500, 000
Present Worth

TO: (SCAT): 92/1

HA: (SCAP): 92/2

lot
Provided

Hot

Provided

lackoromt Il.flM TrMta«nt d*p*nd* on omlytlt of

l«v«U cubic y»rd» rMlduol Mh pllt.



f./
k 1

kill MMUtf

Silo
- IMS H'«>

I «» 1 .1 I »m4 Cm

i inn»n

t U, *»!•>.
•..IIII t>*(>
III •»/•*»

I. <t*r«l,.l
I ll/ .fc»i».. •!
(»// l/»' l

* 0«l ••••
JO

(Mill

III!.;

tMUMI kiMll lart tlllTIIH

•Mil*

•*•!

»••!* Ill I *pf«o4

M 41(1 (**4*
•ol**oi toclovMII*
foclltlf

u ll.m.*w.l*f :

%0 •• !«•<

Wlox **!>*<•

t'*»*l. I III.

«»l«*4r4

•Mil*

O |K .U»

• Ston> >*w*t

<l«o«l

0 » u I I Iwul gf*vrl If

r lor*

•*n4. i III;

. . WI4r »r»<l

• I*«H . J^V

It/ lli/*>l

. »j«k nil

y»«i« oil *pi«*4 IU

Ck»U«l

O t«C»«i«l«

• •••»»!110
• Olf-«ll*

lo«l»*'*< !*••
o 1*1(*ci *o4

1(001

.1-11 •

• i l l p/4 I*F.

10 !••!
•aIf*c«
Ccolagf:

I>«I4*HI l« l

o ••!<•<•
l«f*t*J
rU>«



l.kl. 1, 1.

>!••
•Mli—

• MUI

u • • -tl
I* I f f l k«l>M

• Ml !•• •

rl«r. lu. t.

fl»r. I !••«
«*i*i*ii«* i«p*i
i l««i ••«!.
• P*llMllc HOTI

•!••! ft • 10 *«!•• i(**h

r. H
O/I//H I

b'l.K.i. t^*4«lll
t«l.!4r.». IL

tr.1 I l l /He |

. IB

• IlC«**«

• •(•felllt*

• Ofl-«U*

a I.I-I4O
(Milt

• lllfMI

• Oil •»!•

l«c«»*l«
OB «ll«
IM |MI«I

u o.)4.|<i.; • !•

Ill
«l>4

•'•

C<>Ug|l till;

r**i; I !•••<•••

• i.iuMn>lw*t «• :

Cvolugy: •^«4;
g«*»l. k«4l«cl

10 l> l**l

k'lu» Mil*-

Mil*

•1KA (Mil <* Hym
wrll.

p>l«Hi><-4 I-

7 !«•! i \ t j »mt
4 !•(!>•• ••II.

pl.̂ .r.1



l«ll. «. I
iCuol!>.•*

11*11*4
. !•

(•II1*1 •«•«<•

/.I •*•• U >U
kl«l*
I !•••

fC»

• •.•*!» •

• l-«l. /
»»<»«. ««»l»ti.

Mil* *.f

•Uf

• •
4 la«l

>. w*
•/•/I ••» mi.

< •!«• «•*

II*. !•

>• !••! WlM

«• •• ItlHI



IB

SUMMIT KMRT or HK-nw tfcorns or KCISIOI (MO*)
TMATNCNI to HNFOUfC PCt COHTMIMTCD WfOIA

SPf SfAff PN0 SIGN MT(| tUA»|

or »m studio

with dltckorf* to POfW with
II nrc**«ory; •! ferrate Miter tvf>p(y.

com w/flA STATUS «m
OAKS

MKX.M.OM
CTMCCMTMTIOM

MOIMTIOM MTIPWTW MTIOHMC «Tf IKIMMTIOI

uvcis voiuv mt mn Hiccrtt

• Nldto I, IH |Oo/M/9»l

r»ravatlon and ei»<te treetamt of 17.400 M.7M.OOO- M>: <JCA»): 91/1

yord* of c«nto»lnottd ooll •ml tV.OM.OOO IA: ($CA»>:

ond 1.700 eU»tc yordi of Capital Cmt

rnntafilnsted ••dloonti by • eoa*>lnation

44 17.400

•olidiftc»tlon/«t«bllli*tl«n
omil* 4l*p«t«t; InttttllMten wnJ
nfirr»tlon of • trounrf valer pi«plnf
«y«»M> to Intercept c«nt l̂n*t«d frounrf
wilrr let I Bind by rtlnJMllon Into •

l; lnit*ll«ti«n of KC«A cap; OIM.

llttl* t« further r*duc« rltk c

the »lt«.

• Nldco II. IN (M/M/091 (tf)

fir aval Ion and omlte trMtMnt of 15.000 ttO.m.400-

rubif yord* of cent*»lr»t»d toll and SM.755.400

wa^te. ond 900 eOble yorda of t«dia»ntt Cap) 1*1 Co^t

by *olid<1leotlofV*tebllll«tlon followed

by «nt«te rftapwol of .«W oolldlf lfd

•>aml Mt f«ll«M*d by dltch.rte to •

writ; Irxttllvllon of tCRA

•0: (SCA*>;

•A: (SCAP): 9]/4

Hot

Provided
Mfl/kf •ot

ProvldMf
39,900
cubic

lncln»r«tlon U
tta *«l*cttd •lt*rn*tl«* «nd dert
(IttU to further reduce rltk «t



•UWMKT MtORf Of UK MM tCCOTOS O» MCISIUB <tOO»)

SfLKTINC TMATWII1 TO tENEOIMC PCI COHTAKIBAUO KWIA

SMI

com
•ANt. STATE |M» SIOI MTt| HCA0) TMATMERT COSTS

MfftfS 0» TK SttCCTfO TWATPMT

•0/tA STATOS A«0

CTJpriCfirM PAtf*

AMCHtOtS PK-1RIATMIN1

CtMCtHTRATIOM

IMCAVATIOM

IIVCH

(tTINMRt

VO.IJPC

•ATIOMU MT IHCIKMTIC

MKfl HOT KltCTCt

Avfnur IO»/»/WI If

• Ik* •!
r<m«irurtin« • Ml t -b*nt«n( t* »lurnr «•((
v««mrfln« Into th* clay l«y«r W f««t
br(«M tli* •urf*c«. th» contclnxnt
h*rr<rr will •nclrcl* and prvvtnt
•««r»ti«n of centMilf«nl« In twtt*.
«oili. *nrf freunrf Mittr. f«tr«c««* 011
•nrf froml w»trr vlthln tk*
•rr« nil! bv procv*«*
• two pi»f> «y«t<v In »*ct« of

»• tree t Ion Mrllt. Tr««t«fnt of
H«lvr to t.K-06 c*rclnoftnlc risk

lrv»l and rfiich«rf* Into • t round wttvr
r«-h»r»» ftrtt««i. C«»tt«iln*t«<f oil «l 1 1

hf Motrd in an on»M« tank locotH
within • ••ceratary contalnamt ttrueturt
mrftint K«A and TSCA tar* ttoraa*
rrquirMvnt*. Cliamai t«v»ll •pwlfltd
in Ike ISCA fCf Spill Cl«am«) »*ltty My
nut b* «rt bccawM *d contMilnattd alt

to Mil* «UI rwt b*

•rlt.

• Hintlt AVWWB »u*. I* |M/U/ao) (f

'•r»<*li«n *| M.OOO cUble yartfi of oil

mntwinattd wMt« and fill, dtbrit. and

vMiornit fro* an- and off*lt* turf*c*

w»fw tiadl«« feltawrd by «nvlt* thvriwl

<t»«rurtlon In a BoblU Inc'nrrator;

IT.fM.OOO

Capital Cott

t»: (SCAT): 90/3

IA: (SCA»>: W/1

not
Provided

290.000-
700.000

Incineration not Mtwtarf bae*

1260 c^lortnatvd dlbamo-dlaalna aa
•9 Ktt and It wy to difficult
ftnd a coaMarclal Inclnarator

ttllMr* t« accvpt dl«>ln

contaminated MM!*, and a anbll-

Inclnvrator wor not b» coat
•ffvctlv*.

t??.?09.000
Prumt Worth

<SCAP):

($CAP): 95/4

•ot Not .

Provided Provided

Hot

Provided

M.OOO Incineration <«l«ct«d.

cubic yard*



SUMMIT tfMMf W »Y67 MM HCOVDS Of DCCISIOM (MDf)

SCICCTIMC mMHfMt TO mWDIMt fCi CONTMU*.MfO WOU

. STAU (MB SIOH OATfl (KM)I tlfAINTMT OUTS M/IA STATUS A*» AMKNIOIS Plf-TMATMFNT tXCAVATIOR

OF TM SCICCTEO TICATNMT COHniTIOM OATtS COBCtBIMTIW LEVCIS

flft CSTHWTCO IATIOMII WNT

MS KIT KlCCTEV

»«lr«ct(en.

rr<n|««ll«n

imidr tlurry Mil t* proavtc Mil

of fr<M*d twt«r outtldk •lurry M|| to

r«V«nt«t* f«r Inflltrctlon; c«pptn«;

nt*.

(poti" c«nt«lnlnf fCI

ronl«*in*(«d Mil and t*dl«*mt tilth

oM,.«* 4l«pM«|. r«t«l MOUlt «f

• ̂  r«tim<«d to be 771.?00 pwnfi.

»t},«90,000

Ceil

•0:

M:

: BVJ Not

frovid*4

50 155000

yard* «pp(lcc<>(« (•«•. lnclnrr»tlon not

• vl«bt« •tt«m*tlv«

pr«lt»ln»ry «cr««nlnf.

f<nf«ructl«n

Mil tnd

(OS/S1/B9I If |

CtlU »19.000.000

•recent Worth

tO: ISC*»>:

M: (S0»)t 91/4

• »00 f*» PCI wrf Milt » 10,000 A» Kit

lor omit* Hwrvl «r di«ric«l

••traction, or MI vftoetlM •tt«rn»t<«*

t'Mtamt. tk« tr«tti| MtftMftt» »nd Mil

"Ml tw plotvd In «M c«M»<rwnt ctllt.

•Atrfc nMI te lliwtf wrf copfMd; ntr»ct«d

Kt «(|| te dl«MMtf of off«lt»; dr«do»

•M«»r will te trMtod by tond flltrotlon

ond cortwn odMrptlon with dlMhorfe to

on offtlt* tonitwy »«w»r or omit*.

Mot 5? riOOOO pp* MM Mot lOMdy roducn »lfrotlon of

Provided »r*vltfM *r«vloM contMlrantt to toko MIcfclMn.

Iitroctod rttt ro*Dw«d offtltv f«

dt«truction.



.<r NO.

MMUIT ffPOtT or r»a? MM tfcom or occmw (MOO
smcTiM TMATKNT 10 tfMDiAic PCI cwiAHiMito NCOIA

«llf MMT, STATC mo SIOI tAlll IICADI TMATNHT COSTS W/tA STATUS AW AMCMOKS PRf-TKATIKNT (ICAVATION

ci*»oMBTs or m HKCTC* TKAT«»T coMPttTioM OATCS COHCCHTMTIOM ICVCLS

(STIMTtV IAHOMU IMT IKIKMTK

WX.UMI Mt «OT filtCTt*

H*tl««l U*jl4»l«p«Ml< W IIW/M/MI If 1

fir«««t<«n «nrf •rwlt* •ekll* lneln«r«tl«n 9K.000.000

t>f Kt c«nt«i<Mt*d •*!!• «nrf ••dlovnti

•nd burltrf drMM «n4 t*r*« Including

ikvir c««t«nl« with tfl*p«««l *f

iwintrctfd rM|dU*( (f» «n on*it* KM

'•ndflll. fr*-borf» t*«tf Milt b*

d t» dM»nitr*t« tfc* type of

drttrwetlw* to be

•ot

M: (SCAT): «V3

Not

Provided

M.OOO

cubic

M.OOO

IN |0*/SO/8t| (V 1

rpr««lMt<rlr MO foot »f ••nltory

iprtlne Mill bo ky*-Mllcollf J*t»fd «nd

M-UU* pu^wd to roadw* ttto rooultlnf

*t*r and •odlovnt toMomd fro* th«

iprllno «•!!•; flltrotlon of Motrr t«

M«V* PC* c«nt««1notod MdlMnt*;

mMorln* of ttM wtor ond roflltcrlnf.

if nrtMMry wltk dl*C*torfo to • fOIW;

•fproklMtoly t korrtlt of Mdlwnt ord

n fa^relt of ftl tonJiotod Mott* will b»

•nolyifd. ».M|*MK» »«v»U will br

«rr*<*d by off«lt« tnelmrotlon tnt

lr.»l» « 50 !*• *Ci Mill b* dl«pot«d

«ff«it» ot o CM »wrov*d tit*.

I?*.500

Prevent Worth

*0: (SCAP): 91/?

tA: ISCAP): VJ/1

•ot

Provided

10 •ot Inclnorotlon for Pd cencontrrtlc
Provided obov* 90 pp>, off«lt« I ond dlopn

for PC* concontrotlono twlo« Ml



KMiT or rrt? rrfM HOMOS or KCISICH <«»•)
ftUCtMfC f«AH«l fO HMIOIMf PCI CtMTWtlMTEO

• tut mtt IK* 110 Mm HIMI
Of tW mrCin W ATNMT

TKATHEMT com M» MOCfflOWS
CO»tlTI(M Mtfl CONCfVltktlOl

IKCAtMTICH

vravi WiUMi

MTIOMlf mi IKIMMTIOI
UM MIT KlCCTft

•• HCIM Oft

• »rw«»> iMto*. IX IWm/M) 1* 1
in «t«u Morttflrwh

*tf •»!!• wlnf 1nd<f
wllk Mr««l«n «l tK» It

1* w*«nt» tk* tfrvrwfetlon prw*t«.
roi lh« tr««Mif«t procrt* v<n

br •i«bllli«tf to prn*nt •|fr*ll«n of
rc«'< io th

n
rrM«nl Worth M: J$O»):

uv.ooo
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: Wide Beach, NY

The Wide Beach Development site is located in a small lakeside
communitofe Brant, New York, approximately 48 tan south of Buffalo, The Development
covers 22 hectares, 16 of which are developed for residential use. The site is bordered on
the west by Lake Erie, on the south by wetlands and on the east and north by residential
and agricultural property. Between 1968-1978, 155 cubic meters (approximately 744
barrels) of waste oil, some containing polychlorinated biphenyls (PCBs) was applied to
the local roadways for dust control by the Wide Beach Homeowners Association. In 1980
the installation of a sewer line resulted in excavation of highly contaminated soils and
surplus soil was then used to fill in several yards and a nearby grove of trees.

The Erie County Department of Environmental Planning investigated a complaint in 1981
of odors coming from a nearby woods. They discovered 19 drums in the woods and two
contained PCB-contaminated waste oil. Alerted to a potential problem subsequent
investigatory sampling revealed the presence of PCBs in dust, soil, vacuum cleaner dust,
and water samples from private wells.

In 1985 the EPA performed an action to protect the public from the immediate concern until
implementation of a long term measure. The action involved the paving .of roadways and
drainage ditches, decontamination of homes by rug shampooing, vacuuming, and
replacement of air conditioner and furnace filters and protection of individual private wells
by installation of paniculate filters.

WASTE DESCRIPTION : The primary contaminant at the Wide Beach site is PCBs,
found over the majority of the site in all environmental media. The roost significant
contaminations were found in the sewer trench wells, soils adjacent to the roadways and
wetlands sediments. Maximum PCB concentrations from the following areas were:

• drainage ditch samples - 1,026 ppm;
• yards and open lot samples - 600 ppm;
• unpaved driveway samples • 390 ppm;
• roadway samples • 226 ppm;
• sediment samples from marsh area • 126 ppm

The concentration of PCBs in one catch basin sample was 5300 ppm. Investigations
revealed that one of eight monitoring wells, and all six sewer trench wells were
contaminated with PCBs. Drinking water sampling studies discovered PCB contamination
in 21 of 60 r»«vlfnri<i wells, however the level of contamination was low ranging from
0.06ug/lto4J6uf/L

. rjffl p* • The primary path way of concern is through the ingestion
of PCB c^pjSiBited soils. Additional potential concerns involve the environmental
impact of (Scfcaoinarjoo on the surrounding marshlands.



TFfQjNQLOGY ?P F{ '*'*Tj: The recommended remedial alternative
involve* theexcavadon of contaminated soils > 10 ppm PCBs, onsite chemical treatment
to destroy tCBi aad soil residual replacement The recommended treatment will involve
removinf£9BO cubic meters of soil from the roadway, 8.500 cubic meters from the
drainage Jfcbea, 1,500 cubic meters from unpaved driveways and 13,000 cubic meters
from back tod front yards. The chemical treatment for the 28,600 cubic yards of
contaminated sofl consists of a two step procedure. First, PCS molecules are extracted
from the soils using solvents. The solvents are then treated with Potassium
PolyethyleneGlycol (KPEG). to remove chlorine atoms from the PCB molecule. This
slurry is then pumped to a rotary kiln where the mixture is maintained at a soil moisture
content of 2-3 percent for four to eight hours at a temperature of 140 degrees Celsius while
the dechlorinaoon reaction takes place. This stage is followed by several water washes,
and solids separation. The soils will be replaced on sue after the PCB contaminated matrix
is treated to 2 ppm.

EQUIVALENT TREATMENT: TSCA PCB regulations were identified as being the most
applicable and relevant guidelines for the cleanup and disposal of PCBs in soils at the Wide
Beach Development site. Regulations in the TSCA Spill Cleanup Policy (Pan 761.120-
135), effective May 4,1987, provide guidance on types of spills covered and the specific .
cleanup requirements for different concentration spills. PCB spills at Wide Beach,
however, occurred before the effective date of this policy. According to the spill
regulations, prior spills are subject to decontamination requirements established at the
discretion of EPA regional offices. Therefore, the cleanup and disposal of PCBs at this site
is not subject to the specific constraints of PCB policy as codified in Pan 761.125. but to
determinations made by the Regional Administrator. The selected remedy is, nevertheless,
consistent with the intent of thii policy.

Disposal regulations for PCBs in soils are found in TSCA regulation 761.60 (a) (4) which
requires that soils containing PCBs at concentrations greater than 50 ppm be destroyed by
incineration or disposed in a chemical waste landfill. Incineration was rejected as an
option during the remedial investigation and was not documented in the Record of
Decision. Offsite landfilling of the PCB soils was rejected due to concerns of excessive
cost, dust release during excavation and possible exposure risks during transport Due to
the concerns expressed above, other disposal techniques were investigated for utilization at
this site. TSCA 761.60 (e) provides for the approval of alternative methods to PCB
incineration which achieve an equivalent level of performance and do not present an
unreasonable risk of injury to health or the environment.

Guidance on the level of performance required of alternative methods of incineration can be
found in than Office of Toxic Substances document entitled "Draft Guidelines For Permit
Application! and Demonstration Test Plans For PCB Disposal By Non-Thermal Alternative
Method*" pjfeHihnl oa August 21,1986. Specifically, on pages 2-6 the interpretation
reads that IKfroceaaes which destroy PCBs in contaminated liquids, the agency has
generally i^Paad the applicant to show that the concentration of any individual PCB
congener oravfroduct (decontaminated) liquid is not more than 2 ppm." Pilot treatability
studies were performed for the selected remedy to assess the effectiveness of potassium
polyethylene frycoJ in dechlorinating the PCBs, and to determine important design
parameters for the reaction vessel such as physical dimensions, operation temperatures and
detention time. The results from a pilot study revealed a reduction from 260 ppm in soil to
under 2 ppm in the treated residual thus meeting the level of performance requiremenu
under TSCA.



S1TPMAMB: Pepper11 Steel and Alloys, Florida.

TTON: The site occupies 30-acres ia Medley, Florida, approximately 10
miles nuWuu of Miami overlying the Biscayne Aquifer. This aquifer is used as a sole
source dridSof water supply for a large populadon. This location has been the site of a
variety of businesses including the manufacture of batteries and fiberglass boats, repair of
trucks and heavy equipment and an automobile scrap operation. Batteries, underground
storage tanks, transformers, discarded oil tanks and other miscellaneous debris have
accumulated as a result of disposal from past and present operations at the site.
Contaminants have been identified within the soil, sediments and ground water.

WASTE DESCRIPTION: The contaminants of concern are polychlorinated biphenyls
(PCBs), organic compounds and metals such as I tad, arsenic, cadmium, chromium,
copper, manganese, mercury, zinc and antimony. The quantities and concentrations of the
primary contaminants are:

• PCBs - 48,000 cubic yards of soil at 1.4 ppm to 760 ppm,
12.000 gallons of free oils with concentrations up to 2,700 ppttu

•Lead • 21,500 cubic yards of soil u 1,100 ppm to 98,000 ppm;

• Arsenic • 9,000 cubic yards of soil at concentrations greater than 5 ppm.

PATHWAYS OF CONCERN: Of significant concern is ground water transport of PCBs
and lead to private wells and lead intake due to ingesoon from direct contact with local
soils. Air paniculate matter containing PCBs provides a possible inhalation exposure
pathway to onsite workers and offsite to neighboring residents.

TREATMENT TECHNOLOCfY fiFLFCl UJ' The recommended remedial alternative
involves the excavation of PCB contaminated soils > 1 ppm and solidifying with a cement-
fly ash mixture followed by onsite placement. The solidified mass will be replaced onsite
approximately 4-5 feet above ground water level. Soils contaminated with > 1000 ppm
lead or > 5 ppm arsenic will be excavated and chemically fixed (stabilized), thus reducing
dissolution and diffusion rates. Free oils contaminated with PCBs will be treated offsite at
a Toxics Substances Control Act (TSCA) approved incinerator. The offritc disposal of the
free oils is cost-effective, implementabk and satisfies the disposal requirements of TSCA
Pan 761.60 (a).

ECHJTW EOT TRfiATMBfT TSCA PCB regulations were identified as being the
applicable and relevant guidelines for the cleanup and disposal of PCBs in soils at Pepper's
Steel Reqtaripas in the TSCA Spill Cleanup Policy (Pan 761.120-135), effective May 4.
1987,jraB|BklaDce on types of spills covered and the specific cleanup requirements
for dineaJhpacentradon spJh. PCB spills at Pepper's Steel, however, cook place during
a period MMw 1960 and the early 1980*1. before the effective date of this policy.
Accordinf to (he poficy, prior spills are subject to decontamination requirements established
at the discretion of EPA regional offices. Therefore, the cleanup and disposal of PCBs at
this site are not subject to the specific constraints of PCB spill cleanup as codified in Pan
761.125, but rather to determinations made by the Regional Administrator. Though this
remedial action is not subject to the spill policy, since PCB oontaminatrd sofl with
concentrations > 1 ppm will be solidified, the action is consistent with the TSCA PCB
Spill Cleanup Policy (761.125) which recommends a 10 ppm cleanup level for a site with
nonrestricted access.



Disposal regulations for PCBi in soils are found in TSCA regulation 761.60 (a) (4) which
require* (hit toil* containing PCBs at concentrations greater than X ppm be destroyed by
incuKratiomgr disposed in a chemical waste landfill. Incineration was

__ to the high metal content in the contaminated soils. The volatilization of
the metals tMold result in significant air discharges even with the implementation of air
control oadtsnisms on the incinerator. Depending on the air control method used,
scrubber wtuen or bag house filters contaminated with metals, and nxaalt in the incinerated
ash would require appropriate disposal Additionally, the remedial project manager stated
that the complexity of the waste matrix, the cost arid the additional requirements of handling
made the selection of incineration unacceptable. Offsite disposal in a chemical waste
landfill was also eliminated as an option due to high cost, inhalation risks and concerns of
offsite transportation of the material.

Due to the concerns expressed above, other disposal techniques wert investigated for
utilization at this site. TSCA 761.60 (e) provides for the approval of alternative methods to
PCB incineration which achieve a level of performance equivalent to incineration and do
not present an unreasonable risk of injury to health or the environment. In a similar
manner, under TSCA 761.75 (c) (4) an owner of a chemical waste landfill may seek a
waiver from one or more of the landfill requirements if they can prove their operation does
not present an unreasonable risk of injury to health or the environment

The selected remedial action is consistent with both TSCA incineration and chemical waste
landfill policies on risk of injury to health or the environment. The primary concern with
the fixation method is the long term integrity of the fixed mass related to near surface
ground water or infiltrating rainwater which may contribute to migration of the
contaminants. To assess this risk EPA performed treatability studies on the solidified mix
to define performance standards. Extensive leach testing was performed to verify the
integrity of the solidified matrix and these tests included Toxic Characteristic Leaching
Procedure (TCLP), Extraction Procedure (EP) Toxiciry, diffusion potential (ANS 16-1)
and negligible mass transfer (MCC-1). Fate and modeling were used to establish ground
water action levels to monitor for failure of the technology. Parameters for the treatability
studies were set using the Water Quality Criteria Standard (0.079 ng/1 PCBs in water) for
PCBs at the property line several hundred feet from the solidified mass. Using ground
water modeling, a level of 7 ppb PCB in leachate from the solidified mass was established
as the maximum allowable concentration which would yield an acceptable risk at the
receptor. Results from the treatability studies all indicated concentrations of PCBs in
leachate of less than 1 ppb. As an additional protective measure the solidified mass will be
covered with a 12-inch layer of crushed limestone to further eliminate the threat of water
infiltration.

Treatability studies also prowled evidence that this method achieved a level of performance
equrvakaajp'iodnerab'oo. Guidance on the level of performance required of alternative
methods (Matoeraooa can be found in an Office of Toxic Substances document entitled
"Draft Gafllpes For Permit Applications and Demonstration Test Plans For PCB
Disposal •Hoo-Thermal Alternative Methods" published on August 21.1986.
Specifically, on pages 2-6 the interpretation reads thai Tor processes which destroy PCBs
in contaannaied liquids, the agencyhas generally required the applicant to show that the
concentration of any individual PCB congener in the product (decontaminated) liquid is no
more than 2 ppm."



tench scak treaobiliry studies were also performed to address the concern of possible
formation of Wade end products through this type of chemical treatment. The Ames test
wu used tafl bench scale study and revealed no mutagcnic effects with the soil,
indicating4vthe residuals are non-toxic. The results of both KPEG bench scale and pilot
treatabilitY lUdiea showed that PCB concentrations of 2 ppm or lower can be achieved
successfully without the formation of hazardous end products, which eliminates the
primary concerns with this treatment.

The selected treatment destroys PCBs in contaminated soils thus eliminating the potential
risks identified in the risk assessment (i.e., direct contact threats). KPEG also provides
protection through permanent and significant reduction of toxiciry, mobility and volume of
the waste, and complies with all relevant and appropriate requirements set forth in TSCA.
Since this method has achieved a level of performance equivalent to incineration and has
been shown through pilot studies to be protective of human health and the environment, it
is an acceptable alternative to incineration.
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* - Per»itt«* to

COMPANY

INCINERATOP.

ENSCO

ENSCO

General Electric

Pyrochem/Aptus

Rollins

SCA Chemical
Services

PCS DISPOSAL COMPANIES
COMMERCIALLY PERMITTED

operate in all ten EPA Regions

ADDRESS

P.O. BOX 1957
El Dorado, AR 71730

P.O. Box 8513
Little Rocfc, AR 72215-8513

100 Woodlawn Ave.
Pittsfield, KA 01201

P.O. BOX 907
Coffeyville, KS

P.O. BOX 609
Deer Park, TV 77536

PHONE t

501-223-4160

501-223-4100 *

413-494-3729

316-251-6380

713-479-6001

11700 South Stony Island Ave. 312-646-5700
Chicago, IL 60617

Ecova Corporation

GA Technologies,
Incorporated

J.M. Huber
Corporation

12790 Merit Drive
Suite 220, Lock Box 145
Dallas, Texas 75251

P.O. Box 85608
San Diego, CA 92138

P.O. Box 2831
Borger, TX 79007

214-404-7540 *

619-455-2517 •

806-:?4-6331

CHEMICAL
•

Aaerlcan Mob1J*-Oil
PvirificatiosrCo.

Chemical Waste
Management

Exceltech, Inc.

General Electric

233 Broadway, 17th Floor
New York, NY 10279

1550 Balaer Road
Model City, NY 14107

4163S Christy Street
Fremont, CA 94538

One River Road
Schenectady, NY 12345

212-267-7073 *

716-754-8231

415-659-0404

518-385-3134



National Oil
Processing/Aptu*

Niagara MohAWflt Power
Corporation

PPM, Inc.

Sun Environmental,
Inc.

T t R Electric Supply
Company, Inc.

Transformer
Consultants

Trinity Chemical Co.
Inc.

P.O. Box 1062
Coffeyville, KS 67337

300 Erie Boulevard West
Syracuse, NY 13202

187S Forge Street
Tucker, GA 30084

1700 Gateway Blvd. S.E.
Canton, OH 44707

BOX 180
Colman, SO 57017

P.O. BOX 4724
Akron, OH 44310

6405 Metcalf, Cloverleaf 3
Suite 313
Shavmee Mission, KS 66202

800-345-6573

315-474-1511

404-934-0902 •

216-452-0837 •

800-843-7994

800-321-9580 •

913-831-22*0

PHYSICAL SEPARATIOM

ENSCO

National Electric/
Aptus

Quadrex HPS, Inc.

Unison Transformer
Services, Inc.

1015 Louisiana Street
Little Rock, AR 72202

P.O. Box 935
Coffeyville, *S 67337

1940 N.W. 67th Place
Gainesville, FL 32606

P.O. Box 1076
Henderson, KY 42420

501-223-4100 *

800-345-6573

904-373-6066 •

800-544-0030

BIOLOGICAL

Detox Industrie*,
Inc.

12919 Dairy Ashford
Sugar Land, TX 77478

713-240-0892



UUfDFTLLS

Casmalia Resources

CECOS International

CECOS International

Chemical Waste
Management

Chemical Waste
Management

Chem-Security Systems
Incorporated

Envirosafe Services
Inc. of Idaho

SCA Chemical Services

U.S. Ecology, Inc.

U.S. Pollution
Control, Inc.

559 San Ysidro Road
P.O. Box 5275
Santa Barbara, CA 93150

56th St. & Niagara Falls
Boulevard

Niagara Falls, NY 14302

5092 Aber Road
Wiliiamsburg, OH 45176

Alabama Inc. Box 55
Emelle, AL 35459

BOX 471
Kettleman City, CA 93239

Star Route
Arlington, OR 98712

P.O. Box 417
Boise, ID 83701

Box 200
Model City, NY 14107

Box 578
Beatty, NV 89003

GraybacX Mountain
Knolls, UT 84074

805-937-8449

716-282-2676

513-720-6114

205-652-9721

209-386-9711

503-454-2777

208-384-1500

716-754-8231

702-553-2203

405-528-8371



ocr 2
17A KiaiOHXL DIlPOiAL

Region I
(Connecticut, Main*, Massachusetts,

Rhode Island, Vermont)

Tony Palermo
Air Management Division
environmental Protection Agency, Region I
John F. Kennedy Federal Building
Boston, Massachusetts 02203
(617) 565-3279, FTS S35-3279

Region II
(New Jersey, New York, Puerto Rico, Virgin Islands)

John Brogard Den Kraft
Air and Waste Management Division FTS 340-6669
Environmental Protection Agency, Region II t>t,«
26 Federal Plaza
Hew York, New York 10278
(212) 264-8682, FTS 264-8682

Region III
(Delaware, District of Columbia, Maryland,
Pennsylvania, Virginia, west Virginia)

Edward Cohen (3HW40)
Hazardous Waste Management Division
Environmental Protection Agency, Region III
841 Chestnut Street
Philadelphia, Pennsylvania 19107
(215) 597-7668, FTS 597-7668

Reion
(Alabama, Florida, Georgia, Kentucky, Mississippi,

Berth Carolina, South Carolina, Tennessee)

Robert Strjtipar, PCB Coordinator
Connie JoiMat
Pesticides and Toxic Substances Branch
Environmental Protection Agency, Region IV
345 Court land Street, N.E.
Atlanta, Georgia 30365
(404) 347-3864, FTS 257-3864



Ragion V
(Illinois, Indiana, Michigan, Minnesota, Ohio, Wisconsin)

Sheldon Simon
Pesticides and Toxic Substances Branch (5S-PTSB-7)
Environmental Protection Agency, Region V
230 South Dearborn Street
Chicago, Illinois 60604
(312) 353-1428, FTS 886-6087

Region VI
(Arkansas, Louisiana, New Mexico, Oklahoma, Texas)

Jia Sales Donna'Mullins"
Hazardous Waste Management Division FTS 255-7244
Environmental Protection Agency, Region VI
Allied Bank Tower
1445 Ross Avenue
Dallas, Texas 75202-2733
(214) 655-6719, FTS 255-6719

Region VII
(Iowa, Kansas, Missouri, Nebraska)

Leo Alderman, PCB Coordinator
Gary Bertram
Toxic and Pesticides Branch
Environmental Protection Agency, Region VII
726 Minnesota Avenue
Kansas City, Kansas 66101
(913) 236-2835, FTS 757-2135

Region VIII
(Colorado, Montana, Worth Dakota, South Dakota, Utah, Wyoming)

>di £
SubcgBfs*

?riniifcw In

Kay Modi
Toxic Sub«tJB§s« Branch
Environa*ntemTProt«ction Agency, Region VIII
One Denver Kac*
999 18th Street, Suits 1300
Denver, Colorado 80202-2413
(303) 293-1442, FTS 564-1442



IX
(Arizona, California, Hawaii, Nevada, American Samoa, Guam)

Greg Czajfcovsfci (T-5-2)
Pesticides and Toxics Branch
Environmental Protection Agency, Region IX
215 Fremont Str««t
San Francisco, California 94105
(415) 974-7295, FTS 454-7295

Region X
(Alaska, Idaho, Oragon, Washington)

Cathy Massiaino (KW-114) Bill K«dgab«th
Hazardous Wast* Management Branch FTS 399-7369
Environmental Protection Agency, Region X
1200 Sixth Avenue
Seattle, Washington 98101
(206) 442-4153, FTS 399-4153


