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ida ctj medies for erfund Sites With pc
contamination
1. 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 RI/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:

© 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 scenariocs;

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.Discuss primary tradeoffs likely to occur in the remedy
selection balancing conducted to determine he most

appropriate solution:

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

Technical aspects of the investigaticn, 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 document 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 ARARsS and other factors that shape the primary o2>ptions
for remediating such sites, Key information necessary to fully
evaluate those options, and ma;or tradeoffs likely to emerge :in
comparing them that are balanced to make the remedy selection.
Consideration of the factors cutlined in this document should
lead to consistent alternatives development and evaluation at
sites involving PCB 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 PCB
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/site
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 components 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. 1In 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 follcowing

steps:

l. Identify response objectives including the anticipated use
of the site once an alternative is implemented. The '
expected expcsure 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. Conbine 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 akove:

o Deteriination of the appropriate concentration of PCBs that
can ramain at a site (cleanup level) under various site use
scenarios. This is bascd 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 PCB 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
gsite with appropriate long term management controls and
access restrictions, and a combination of these options in
which concentrations are reduced through removal or treatrtent
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-contaminated 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 PCB contamination. This
discussion has been included as a separate background section as
because of the complexity of the regulatory framework.

Section 3 providaes 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
scenarios may 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 addfessing the
material for which some active response is determined to ke
warranted. Options range from treatment that 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 scolidification 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 Reglonal PCB disposal contacts and
thelr ‘phone numbers. :

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

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

FCB
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, comply with applicable
or relevant and appropriate requirements, be cost effective, and
utilize permanent solutions and alternative treatment
technologles or resource recovery technologies to the maximum
extent practicable. 1In 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 ARARsS have been complies with. Primary ARARsS for PCBs conme
from TSCA and RCRA.

TSCA requires that material contaminated with PCBs at
concentrations of 50 ppm or greater must be incinerated or
disposed of in a high temperature boiler. Liquids at

5
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concentrations less than 500 ppm and soils may also be treated by
an alternate methods that achieves a level of performance
equivalent to incineration. Soils may also be disposed of in a
chemical waste landfill.

RCRA applies to PCBs when liquid waste contains PCBs at
concentrations greater than S0 ppa or non-liquid waste contains
total HOCs at concentrations greater than 1000 ppm. The land
disposal restrictions require that this material be incinerated
unless a treatability variance is obtained.

Other requlations 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-
contaminated 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
form 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 Secticn
121(b})

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 requirments have been satisfied.
Because remedies must attain ARARs of other Federal laws and
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State laws, some background and summary material on the ARARsS
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 Resocurce 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 te
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-.
and discussed-in the following sections.

TSCA does not address PCBs at concentrations less than 50 pgn:
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 tc dilute wastes in order to avoid
regulation. Therefore, when the party responsible for initially
depositing the PCBs is performing the necessary response actions,
they must 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 mataerial would be treated as it exists in the
environment If the party responsible for spilling the PCBs
takes on regponsbility for clean-up, Superfund would defer to
TSCA enforcement authority for specific requirements.

7
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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 ppnm

Liquid PCBs at concentrations between SO ppm and S00 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 .30
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 fluig,
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 ligquid
contents of the container.

2.2.3 Non-Liquid PCBs at Concentrations Greater Than or Equal to
SO 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 waste 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 alternats disposal method will provide
adequate protection to health and the environment.

2.2.4 PCB 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 SO 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 S0 ppm and S00 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. '

2.2.95 Chemical Waste Landfill Requirements

The requirements of a chemical waste landfill are described in
40CRF 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 will 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)

l. Lo‘c‘a’tediﬁn 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 com7paCted soil liner thickness of three feet
- permeability equal to or less than | x 10°
- percent soil passing No. 200 Sieve, greater than 30
- liquid lirruc greater than 30
- plasticity index greater than 18§.

* On a syntheric 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 saess on or rupture of the liner.

3. A. Bottom of the landfill liner system or natural in-place soil barrier at least 50
feet from the histoncal high ground water 1able. 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 elevaton. surface water diversion
dikes should be constructed around the penmeter 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 stuctures
capable of diverting afl 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.

S. 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 Collecton System:
A. Gravity flow drainfield installed above the liner (recommended for use when
semi-solid or leachable solid wastes are placed in a lined pit excavated into a
relatively unsaturated homogeneous layer of low permeable soil) or

B. Gravity flow drainfield 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 relatvely 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 unsaturated soil immediately adjacent
to the bottomn and/or sides of the disposal facility)

7. Installadon of a six foot woven mesh fence. wall, or similar device to prevent
unauthorized persons and an:mals.
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consistent with RCRA that are warranted under various closure
scenariocs are provided in section 3.1.13.

PCBs are addressed under RCRA in 40 CFR 2568 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 80 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 dispocsal

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 egqual to 50 ppm and non-
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 ppm 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 300
ppr 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 equivalient
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 scil and debris from a CERCLA remedial

10
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action or RCRA Corrective Action. The land disposal restrictions
for CERCLA 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 -y
concentrations up to 100 ppm and above 100 ppm, treatment should
achieve 90 to 99% reduction to qualify for a treatability
variance.

1

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

.4 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 estahlished for landfills in section 3004(0) of
RCRA. The capacity extension for California List wastes when they {
are present in CERCLA solil and debris extends until November 8,

19390.

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 %s
.000079 ppb based on an excess cancer risk of 10°8. This assumes
consumption of 6.5 grams of estuarine fish and shellfish products
and 2 liters of water per day over a 70 year lifetime. The level
is the same if consumption of water is excluded indicating a
relative neqgligable imp3ct 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.
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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

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

cancer risk due to drinfgngna l&tgfsrﬁgywﬁﬁgi Bsragexigxgrb§ 70

ﬁSBfiélégtgf ESBETE&sISnd are considered relavent 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 .S ppb was proposed for PCBs in May 1989. The MCLG
is zero because PCBs are possible carcinogens. As a propcsed 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, 19838 (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 lLow Concentration, Low Volume Spills All Areas

For spills of low concnetraticn FC3s (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 micrograms (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

12




DRAFT

backfilling with clean (less than 1 ppm) soil. No confirmation
sappling 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 materiails
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 ocutdoor 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. 1Indoor high contact and outdoor high
contact surfaces must be cleaned to 10 ug/100 cm2. 1Indoor low
contact surfaces may be cleaned to 10 ug/100 cm2 or to 100 ug/1lCoO
cm2 and encapsulated. oOutdoor 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 soclid materials such as soils
to 25 ppm or to S50 ppm (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
requirements established by EPA Regional Offices is required.
Thesa 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 scurces,

13
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4. Spllls 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 documents have been produced that provide background
information and guidance on complying with the requlations and
pelicy described above. Pertinent information provided by scre
of the more important documents are described in this section.
This material is alsc "to-be~considered" in developing remedies
at Superfund sites.

2.7.1 Guidance Manual for Writers of PCB Disposal Permits for
Alternate Techneologies =-- 0TS

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 ineration. As described in section 2.2, most PCB-~contaminated
ma.erial can be treated by an alternate methodology provded that
it can achieve a level of performance equivalent to an
incinerator or a high efficiency bociler. 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 ppn
measured 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 PCBs in an organic matrix and consequently does not apply to
aqueous or air emissions produced by the treatment process.
Aqueous streams must ccntain less than 1 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
-~ QOTS

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

"2.7.3 Field Manual for Grid Sampling of PCB Spill Sites to Verify
Cleanup -- OTS

This manual provides a step-by-step quidance 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 qualicty
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 Adviscory Levels for PCB Cleanup =-- ORD

. This document provides the basis for the cleanup levels
developed in the PCB Spill Policy. It discusses the assumpticns
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 tire
of this writing and one component of these revisions is to
include a section on specific chemicals, including PCBs, for
which analysis may nct 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
be left in each media that is contaminated. Por 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 107° 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 Scils

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 crganized 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 Scil Clean Levels -- Analytical Starting Point
Access To Site PCB Cleanup Concentration (ppm)
Unrestricted . .5 - 1 ppnm
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 point for alternatives analysis
at many 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 tha development of the clean up levels
in the PCB 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:

16
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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 risk of 10-% 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 107§,

There are several assumptions worth noting in the derivaticn
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 pga.

For Superfund sites, the risk remaining after remediation
should fall within the protective risk range of 10~% to 10~7 with
the starting point for analysis at 10~% assuming no soil cover.

hen unrestricted access is assumed the direct contact analysis
indicates that concentrations remaining should fall within the
range of .05 ppm to S0 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 which
recommends a 10 ppm cleanup level with a 10 inch cover to achieve
a 1076 risk level. Superfund would start analysis at
approximately .5 to 1 ppm to achieve a 1076 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 from
residential/commercial areas or where access is limited by either
man-made or natural barriers (e.g., fences or cliffs). For
exanple, a site may be located in an industrial area or a very
remote area where ingestion and inhalation exposures are more
limited than a residential area. 1In these cases, a more
appropriate cleanup level at which to start analysis may be 5 to
25 ppm. Even assuming exposure egjuivalent to that at
unrestricted sites, these levels are still within the protective
risk range (approximately 10~9), 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 S0 ppm for sites in
industrial or other reduced access areas.

17



Table 3-2
PCB DIRECT CONTACT ASSUMPTIONS

INGESTION:
Soil ingestion rate 1 - S years .2 g/3ay
Soil ingestion rate 6 - 70 years 9.1 g/cay
Body weight average over 1 - 5 years T kg
Body weight 6 - 70 years °3 k3
Absorption ¢f PC3s from ingested soil Khok |

a a
- -

Volatilization of PCBs from soil surface using avera:
concentration over £irst 20 inches assumed cased ¢

partitioning of PC3s between soil and air.

o

INHALATICN:
Lifetime (70 year) irhalazion race 20 :3Yday
—ung absorgtion c¢f inhaled PCBs SRVR |
SERMALD Coidany ®ahd (05 et vy
(document] . . - M ’1~3
B S ' 0
ZXAMPLE CALCULATICN:
2z 1 pem initial scil cconcentration
Average soil concentraticn over 10 inches and cver £ ear:
= 0.545 gpm
Average soill concentraticn over 1) inches and over "I i=2zr:

= 0.19 rcem
Corresponding concentrazicn in air = J.0C% pg/m3
Risk due to soil ingest:.on =
((0.545 mg/kg) (C.2 g/day) (6 yr) (/10 kxg) =~
{0.19 mg/kg) (0.1 g/day) (64 yr)(1/70 kg)] -
((kg/1000 @) (1/70 yr) (7.7 kg-day/mg) (0.3)] = 2.7 x _.Z
Risk due to inhalation =
(0.GC6 ug/m3)(mg/lOOO Hg) (203 m3/day) -
(1/70 kg) (7.7 kg-day/mg) (0.5) = 6.66 x 16~6
Risk due to dermal contact, 5% effect
Total risk = 9.3 x 1078

h



DRAFT

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 term.

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 monitering, 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
particles 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 bty something other than water.
PCBs in oils will be mobile if the oil itself is present in
volumes large encugh 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 Selectlion Criteria
Long-Term Management Controls
For Superfund Sites with PCB Management Actions *

’
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Long-term PCB
Management \Concentration

Controls _(ppm)

20

1000

>1000

CAP DESIGN

1. - Top Slope 2%
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2. - Top Slope 2%
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3. - Top Slope 2%
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Table 3-4

CHEMICAL AND PHYSICAL PROPERTIES OF PCBs

T Vapor
. Solubility Pressure Henry's Law
Molecular Specific  in Water (mm Hg) Cor:'sJant
PCB Weight Kow Gravity (mg/)- at 25°C (atm-nt ‘gmol)
PCB-1016
cArochlor 1016) 2579 24,000 042 ax10
PCB-1221 200.7 12,000 1.182 15.0 67x10"
PCB-1232 232.2 35.000 1.266 1.45 1.06x 1073
. . )
PCB-1242 266.5 380.000 1.380 0.24 4106x 107 $73x 10"
- 0
PCB-1248 299 § 1,300.000 1.445 54x10° 194x 107 3.51x10°
N
PCB-1254 328.4 1.070.000  |.538 12x102 7.71x10°%  837x107
PCB-1260 3775 14000000 1620  27x10° 405x105  7.13x 107
PCB-1262 | 646 '
PCB-1268 1.810
PCB-1270 1.947
PCB-2565 1.727
PCB-1465 1.712
PCB-5442 1434
PCB-5460 1.740
2.2'.5.5 - Tetra-
chlorobiphenyl 4.6x 102
22.3.45-Penua-
chlorobiphenyl 2.2x 102

2 Hutzinger et al., 1974, Monsanto Chemical Co., undated.

b.\"lalc:Kay and Leinonen, 19785.
©Hwang, 1982, and U.S. EPA, 1980c.

Bioaccumulation factor: 31,200 L/kg.

Soil-water partition coefficient (U.S. EPA, 1980a): 22 - 1938 L/kg.
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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.

J.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 migfate 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. 1In the first case, residual oil lodged in pore spaces
continues to be a source of PCBs and are very difficult to rerove
through traditicnal pump and treat methods. In the case of PT2s
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 opticn.

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 aguatic life and consumers of
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aquatic life will drive the 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 gquantity 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, Kyo. Second,
the toxlczty and the accumulation of the contaminant by benthxc
organisms is correlated to the interstitial, or pore water
concentration and not directly ta 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 (Cy) is then used
with the partition coefficients (Kye) and the following equation:

Csed = Koc * Cy

to calculate the concentration of the contaminant on the sediment
(Cgeq) 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 cocefficients 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
represents the concentration which with 973% certainty will
result in hazardous long-term impacts on the benthic fauna.
Concentrations within the confidence intervals can be cnsidered
either "safe'" or hazardous with respect to that compound with
certainties between 2.5 and 97%.

To determine if the saeadiment 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 presentdd 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 with the interim values shown in Table 3-3,

TABLE 3-S5
PCB Sediment Quality Criteria

Sediment Quality Criteria (ug/gC)

WQC - Freshwatery fea Sy Confjid. Int.
.014 ug/L 19.5 3.87 - 99.9
WQC =~ Saltwater
.030 ug/L 41.8 8.29 - 214

3.4 Ecological Considerations

The occurrence cof PCBs at Superfund sites often poses
significant threat to wildlife. Mobility of PCBs into ground
water, into air, and through bioclogical vectors can result in
adverse ecological impacts beyond the immediate boundaries cf the
site. It is important to consider interactive ecolocgical
processes relative to PCB contamination as part of the remedial
investidation. 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 significance; 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:’
#rnd biocaccumulation potential varies among congeners and across
trophic levels. Consequently, an established environmental
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concentration based on total PCB 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 degradatizn,
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
bicavailable. To date the best evidence for degradation is
demeonstrated for certain bacteria which are capable of
dechlorinating the lesser cholorinated congeners.

Teoxicity symptoms are most clearly cobserved 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. Agquatic 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
may occur via volatilization. The least understood features cf
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 are several options available for contaminated non-liquid
material, including some sludges, so more emphasis is given thea
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
uaing 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 ppa or yreater (there is no seperate
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consideration given to PCBs at concentrations greater than 599
ppm) :

1. Incineration

2. Treatzent 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 ternm
management of treatnent 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 ppm, 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
summariies important considerations and consequences associated
with the use of the various technologies that should be accounted
for in developing and evaluating alternative remedial actions.

chemjical Dechloripnation (KPEG)
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Table 4-1
PCB TREATMENT METHODS AND APPLICATION CONSEQUENCES

Mechods

[ncinerauon

Biological Treaunent

Solidificanon

Vitficagon

KPEG (Potassium Polyethylene Glycolate)

Solvent Washing/Extacton

Criacal Fluid Extraction -

Granular Activated Carbon

~onsiderations/Consequen

Cost
Residual disposal (ash. scrubber water)
Public resistance :

Efficiency

By-products

Treaanent time

Not proven effecdve for all
PCB congeners

Volatlizanon

Leachability

Physical saength

Life of composite’s integnry

Cost
Volaalization
Leachability

Soil denaturation

Cost (varies with reagent recycleability 3=
Efficiency (vanes with Arochlor nvpe)
Aqueaus wastes must be dewatered ¢ither
as a pre-step or in a reactor

Volatlizaton of solvent
Solvent recovery

I[nability of solvent to extract all PCBs
Several exmracton steps

Solvent residual remains in e« tracted soil
Extracts require destructon via other
methods

Removal efficiency in sotl has not been
established
Spent carbon requires teatment/disposal

* Cost for KPEG treatment is still being determined, however, preliminary results of the
Guam Pilot facility indicate cost will be approximately 23% of incineration (incineration costs

are approximately $1,700 per ton).
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that will require subsequent treatment, generally incineration.
Often the solvent can be recovered by taking advantage of certain
properties of the solvent being used. Aliphatic amines (e.q.,
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, seperate 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
"eritical 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 ke
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 consolidacze
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.

idifica Stabjlization

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 nuclecphilic substitution process. Studies have shown
that the products of the reaction are non-toxic, non-mutagenic,
and non-bicaccumulative; 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 ppmn.
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. 1In 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.

Biolegical Treatnent

Some work has been done on the use of microbes to degrade PC3s
either through 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 ccngeners 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
aeration 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 1is
a concern.

In-situ application does not trigger TSCA requirements and the
primary consideration should be attainment of cleanup levels
established for the site based on the evaluation of factors
described in section 3. Bioclogical processes involving the
excavation of contaminated material for treatment in a bioreactor
that can be shown to achieve residual concentrations of less than
or equal to 2 ppw PCBs can be considered egquivalent 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 Washing/Extraction

Solvent washing/extraction involves removing PCBs from the
contamited soil and concentrating them in a residual side stream
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can be accompished by use of pozzolons such as cement or lime.
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
meclecules 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 mobilizy
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 term
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). 1If, 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-
contaminated dredged material will generally be consistent with
TSCA.

4.4 RCRA Hacardous 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

Martrix Method GC GC/MS Detecton Limit  Quandficadon Limit
Qil Bellar and Lichtenberg  yes less than 2 ppm  greater than 2 ppm
ASTM 04059 yes less than 2 ppm  greater than 2 ppm
Water/Soil/ Method 680 yes
Sediment
Method 8080 yes 0.1-0.5ppb Water greater than 3 ppb
Soi/Sediment greater
than 2 ppm
Water EPA Method 505 yes 0.1-0.5ppb greater than 3 ppb
(Microexmaction)
Perchlorination 0.1-0.5ppb
Method 680 yes
Method 608 yes 0.1-0.5ppb greater than 3 ppb
Alr NTOSH Method 5503 yes

Florosil sorbent,
hexane exracton,
GC/ECD
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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 regqulations; 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 treatabili<y 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 leéevels 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 landfill 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 scil 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 rot 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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it HOC concentrations exceed 1000 ppm and should be addressed as
described above.

4.5 Example Options Analysis -- Contaminated Soil

Table 4-3 ocutlines 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:

Overall protection of human health and the environment
Compliance with ARARSs

Long~-term effectiveness and permanence

Reduction of toxicity, mobility, or volume through treatrent
Short-term effectiveness

Implementability

Cost

State acceptance

Community acceptance

000000000

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 Restriction(s) Compliance Options 1o
Concentradon in Effect Meet Restictions *
PCBs > 50 ppm TSCA Dispose of in chemical waste landfill;
Incinerate; or
Use equivalent reatment to 2 ppm
PCBs > 50 ppm, TSCA Must also be consistent with chemical waste
RCRA listed waste, and {fandfill if final PCB concentration exceeds 2
HOCs < 1,000ppm ppm
{in this case PCBs RCRA LDRs
not covered by RCRA] Treat to LDR treatment standard for lListed
waste: of
Obtain an equivalent reatment method
petinon; Qf ’
Obrtain a earability variance (soil and
debns concentranon levels as TBC): and
Dispose of according to Subtitle C resmictions
PCBs > 50 ppm, TSCA )
RCRA listed waste, Dispose of in chemical waste landfill if final
and HOCs > 1,000 mg/kg PCB concenrtration exceeds 2 ppm
RCRA LDRs
Treat to LDR PCB (i.e., incinerate) and
‘listed waste treatment standard: gr
Obtain an equivalent Teatment method
petiton; Qf
Treat 10 weatability variance levels for
Superfund soil and debris; and
Dispose of according to Subtitle C restrictions
PCBs > 50 ppm, TSCA
RCRA EP characteristic Dispose of in chemical waste landfill if final
metal waste, and PCB concentration exceeds 2 ppm
HOCs < 1,000 mg/kg RCRA LDRs
Solidify to remove characteristic
PCBs > 50 ppm, TSCA
RCRA EP characteristc Dispose of in chemical waste landfill if PCB
metal waste, and concenwation exceeds 2 ppm
HOCs > 1,000 ppm RCRA LDRs

[ncinerate to LDR treatment standard for
HOCs, solidify ash; ot

Treat by equivalent method, solidify; or
Treat to treatability variance levels for PCBs
in soil and debnis, solidify residuals; or
Solidify to remove characteristic -- waste no
longer RCRA hazardous

* If both TSCA and RCRA landfill requirements apply, comply with the most saingent.



DRAFT

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 pcs3
sites will involve reducing high concentrations of PCBs through
treatment and long-term managment of materials remaining. The
method of protection used to control exposure through each
pathway should be described under this criterion.

5.1.2_Comp1iance 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 ncct
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 ppm or greater PCBs and compliance with the
substantive requirements must be addressed. For alternatives
that do not achieve the standards specified for treatment of PC:Zs
under TSCA, consistency with long term management controls
associated with a chemical waste landfill must be demonstrated.
Consistency may be achieved by conmplying 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 sslected 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 may 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 term 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 term
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 depenidiing on the volume and concentration of residuals
remaining on site.

5.1.4 Reduction of Toxicity, 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 the 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 volurme 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-term effectiveness. This criteria
encompassess concerns about short~term impacts as well as the
length of time 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 term 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 alternative's 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
before their effectiveness can be fully assessed. This reduces
the implementability of the alternative. Offsite treatment and
disposal facilities must be permitted under TSCA and usually
under RCRA as well if other contaminants are present. This may
affect the implementability of alternatives that require PCB
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 avaluations, 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 nire
evaluation criteria. First, 1t 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:

1
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o Alternatives that offer a high degree of long term
effectiveness and permanence and reduction of toxicity,
mobility, or volume, such as incineration, generally involve
high costs. Short term 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. 1In addition, the treatment levels
achievable and the long term effectiveness and permanence ray
be iess certain.

o Alternatives that inveolve stabilization to reduce the
mcbility 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 term and may provide minimal advantages in long
term 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 invoiving treatment, but are generally less
costly, easy to implement, and have minimal short term
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 following 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.
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(oell), coneidering long-term effectiverwss
1,900 cy and the significent redxtion of
(sedd) mbility equivetent to ether

trestment slterretives (l.e.,
incinerotion). Aveilsble or lese
cost, with tess probless regerding
fuplementation,




Fagr ¥~ Y
/18RO

* SITE WAME, STATE INOD SIGN DATE) (LEAD)
CoramEulS OF THE SELECTED TREATNENY

TREATRENT COSTS

SUOWRY REPORY OF PYB2-7YAS RECORDS OF DECISION (WODe)
SELECTING TREATIENT TO RENFDIATE PCO CONTANINATED MEDIA

NO/RA STATUS AND
COMPLETION DATES

PRE - IREATMENT
CONCENTRATION

ENCAVAY LOM

LEVELS

RATIONALE WY INCINERATION
WAS NOT SELECTED

trested weter to surfece water of t0 o
crrandary trestment plent; diversion end

1ining of surface weter; grouxd water’
institutional controls; OAN.

< ** REGIOW 02

¢ Sridgeport Rental § OfL, WS [12/31/84)

taravation and omite incineration of

nily waste, sediment orvd sludge using e

yiatech mobile incineretor.

* Burnt [y Bog, N4 109/29/088) (S )
‘aravation of contemineted smteriatls ond

ntisite disposal; contgirment of

tontrminated soll in westerly wetlonds;

construction of @ serurity ferce ond
frecess road; trestabitiity studies.

Present Vorth

Present Vorth

RD: (SCAP): 88/2
RA: (SCAP): 9274

RD: (SCAP): 90/2
RA: (SCAP): 9172

Provided

S pom
(soils)

incinerstion setected.

Contamiretion fourwd (n the
dowrntresm eres, vhile elgnificent
wwugh to pose o threat in the
ostream, s ot sufficiontiy lew
corcentration that treatamet (s net
wrrented. At this \ow
concentretion, EPA feels thet
contsirment in o RCRA or TSCA
permitted fociiity would be
protective, and trestment
technicelly difficult snd
uwarranted. Trestability studies
will determine the moet appropriste
remedy for the westerly wetionds.



Fage No. S
"/ R/ RO

SUMGARY REPORT OF FYB2-7YAB RECORDS OF OECISION (RODs)
SELECTING TREATMENT 10 REMEDIATE PCD CONTAMINATED MEDIA

* SITE WAME, STATE (ROD SIGH DATE) [LEAD] TREATMENT COSTS RO/RA STATUS AND  AROCILORS  PRE-TREATNENT  ENCAVATION ESTIMTED RATIONALE UNY INCINERATION
COMONENTS OF THE SELECTED TREATMENT CONPLETION DATES CONCENTRAT 10N LEVELS VoL WS WOt sLeCiED

* Chemical Control, W) [09/23/87) (f ) . then

In situ tination (G111 lerge digmeter $7,280,000  RD: (SCAP): 9172 1262 -6 ppm ot 19,000 Incineretion Is sere enpersive

snil borings, Inject chemical finsting Cepital Cost RA: (SCAP): 93/1 1254 Provided cubic yords the selected sltermetive end duve

anterist ond mix with soil), 1260 tittte to further redice risk ot

treatablility studies will be conducted the site.

dning remedial design. "Fingtion is

concidered 8 permpnent sotution sand is

(enct enpengive ®

* Clothier Dispossl, WY  ([12/20/88) [$ ) .

faver contamineted soll with one foot of  $500,000 RD: (SCAP): B9/3 1242 2.7 pom 1 ppm 2,500 EPA drtermined thet the risk levels

clean s01l; instelletion of rip rep to Present Worth RA: (SCAP): 90/4 cubic yards essocisted with the residusl

pevent o1l erosion; Lung-terw ground conteminat ion wees minisel erd

water, aurlece water, air snd sediment within the renge coneidered

sonitoring; inatitutionsl controls ecceptable for SF remedies. The

v tuding lend use end deed restrictions. selocted remady provides additionsl
pretection by reducing the threet
of contact end ingestion threugh
capping.

¢ Nooker/myde Perk, (11/726/851 (f€)

Eatraction and oretitaphase seperstion of  $17_000,000 RD: (SCAP): 86/4 1248 3000 ppm ot ot Incineration selected.

nn aqurous phese tiguide (BAPL) from Total Cost RA: (SCAP): 9271 Provided Provided

o mrvl wnter followed by destruction

wing incineret jon.

* KinGur Lendfill, M) (09/30/88] (ap)

fatraeei [ . .

action of ground weter snd aqueown 316,615,000 RD: (SCAP): 90/2. Not SO ppm (max) wot 400,000 cy 1t would be difficult for o single
| NERPP e % £ -




Fagr Mo, [
/18,89

® SIIE NANE, STATE (ROD SIGN DATE] (LEAD)
COMPONENTS OF THE SELECTED TREATWENT

TREATIENT COSIS

. SLISWARY REPORT OF FY82-1YAS RECORDS OF DECISION (NUDS)
SELECTING TREATMENT TO REMEDIATE PCS CONTARINATED MEDIA

fO/RA STATUS AND
CONPLETION DATES

RATICRALE UNY (IRCIEERATION
WRS W07 WLECTD

rhase teachote and orwite trestmmnt wing Present Vorth
r=rhon sdvorpt ion and sercbic/eraerabic

degredet ion treetment with omeite

rocicdual discherge to surface weter;

iritection and of feite incineration of

~ity phase leschete; Instaliation of o

sturry well and cep with perlodic

monvitorbrvg; OBN,

* tudlow Sand & Grevel, NY 1(09/30/88} (re)
fsravation of 10,000 cudir yards of $3,727,000-
tontaminated soil ond sediment and omite 314,568,900

foncol idation end disposat with cep; Present Vorth
foltection of leschate Using elither o
passive drein system of an sctive
estiaction well system and dewstering of
fontrminated \eachate snd ground weter
meite with ormite discherge of ef fluent
to surface vater or offsite digcharge;
*plementation of upgredient ground water
ontrois, Il necessery; deed
sstrictions; sultimedie monitoring.

Swope Oit & Me’\. R 109/727/85) 5 )
wevation and offalte incineration of 23,134,683
hot <pota”™, Totel Cost

RA: (3CAP): 93/

RO:
RA:

(SCAP): 91/1
(SCap): 9372

R0: (SCAP): BO/4
RA: (SCAP): 90/4

AROCMLORS  PRE- TREATNENT EXCAVAT [OR [($300, )]
CONCENTRATION LEVELS VOLUNE
Provided Provided » SOppm
4,203,000 cy
<« 30ppm
ot 2-482 ppm 10 ppm 10,000
Provided cblc yerdn
242 $-500 ppm S prm “us
1248 cwbic yarde
1254
1260
B ————
A

incinerater facility te dedices
itoel! to hanfling eaxh o lorgd
volume of horordmm weste. vy
on incinerater dediceted iteel
diepssing Xin-Buc wsetes, 1t (4
ecotimeted thet it wauld take 3%
yeers te camplete incinerstion,

Thermat treestment (incinerstion
wss not expected te effer
sinificant Incresses in
protectivensss te public heslth
the ernwirorment or short-term
effectivensss or leng-term
effectivenees for the increesed
cost.

Totet site contemiration not
Incinereted due to cost.




Ceangnv

* CI1E NANE, STAYE (ROD SIGH DATE) (LEAD)

(owONNIS OF TRE SELECTED TREATMEN?

cseway REPORT OF FYB2-1YBS RECORDS OF DECISION (RODs)
SELECTING TREATMERT 10 RENEDIATE PCE CONTANINATED PEDIA

TREATMENT COSTS  RO/RA STATUS AR .MGKGS
CONPLETION DATES

Vide Seach Developmunt, WY  [09/30/8%)

vt pilot study on KPEC (petasatum
wiyethylene glycol) trestaent to
wiormine effectivenese in neutratizing
.he P9 conteminated goll (pllot cost
300,000).  The process is aimiler to
wmsteunter treatment unitg, Ria
ontamingted solls vith poteseium-besed
engrt, heat 10 100 degrees Celcius for
wo hmirs folliowed by water washes and
apmiation. Soil moisture is (he mmjor
werhiment to 10 31ty PCE soil chemicel
estment (mnt smintein 2-3X moisture
ntent). Pilot study to determine
cign paremeters, operation temperstures
tretention time. “lreataent results
uitimate destruction of contaminants,

ids hatorde of traneport end is more
t eftective then disposel .*

rork 0WL, WY (02/09/88) (Ff )
wation erdt dewstering of PO
amirgted soll ond sodjmarts with
diticstion trestasmt & mblle
te wnit. Contemineted esoitl and
wnts witl be blended In sixing terks
fraing sdditives to permanentty
ttize the westes, The stabitized
ol will b tested to verily its
rachabit ity and then disposed

s
19,295,000 0 (3CAP): 8942
Present Vorth RA: (SCAP): 9¥/%

16,500,000  #0: (SCAP): 9I/\
Copital Cost MA; (SCAP): 93/2

154

1248
1754
1260

PRE - IREATRENT EXCAVATION
CONCENTRAT ION LEVELS
0.05-1026 ppm 19 ppm
0.001-240 ppm 10 ppm
soft
0.0001 ppm
Cround
Water
e
. A

ESTINATERD RATIONALE VY (NCIRERAT (OB
vOLUE WAS W BRLECTED
3,%0 tnciraretion et reteined os @

cdic yerds vigble sttermstive threugh
pretintnery scresning.

30,000 ncineration was ret selected
cvbic yords becmmse further treatwent of the

23,000 residmt osh following therbel
gellars destruction mey be reeded te fuse
the high concentrotion of setals
found orgite into the residual osh
in » non-hazerdous form.
A



.Tage No. )
no/1A/A9

* SITE NAME, STATE IRCD SI1GN DATE) (LEAD)
CMPONENTS OF THE SELECTED TREATHNENT

WV. REPORT OF FYB2-FYB3 RECORDS OF DECISION (ROD9)
SELECT.ING TREATMENT 1O REMEDIATE PCB CONTAMINATED MEDIA

ESTIMATED
VLS

RATIONALE WY IRCINERATION
WAS WOT BLECTED

onsite. Installetion of desp groud
wate: drowdown welle end shellow
dewetering welle to collect the sinking
conteminent pluse snd ofl during
excovetion. Entrected groumd water witl
be treeted orwite and discherged in
sccordence with NY Stete WOES

The proposed ground weter
treatment syatem would comist of an oil
akimmer and of | /veter separstor that
wld concentrate the PCH-leden oils
fioating on the ground weter.
the seperstor wauld be discharged Into &
mduler weter trestment unit and offsite
trenstment of PCO-contamineted tank oils
orwt ndditionel oils collected ot the site
will be performed. Cleening ard
demolition of the swpty storsge tenks
steo witl be required. trestebility
studies will be conducted to determine
the effectiveness of the soligification
process ond the optimel treetment systew
fow qruund veter,

" e i Fementy .

Veter from

** mecion 03

* Delovere Sond & Grevel, DE
fucovet ton of PCO-cantemineted soil 10 o
love! where leschote relessed 10 the
o water no longer poses on
wwccoptable long-term cercinogenic risk

104/22/08)

INEATMENT COSTS  RO/RA STATUS AND  AROCILORS  PRE-TREATMENT  ENCAVATION
CONPLEY {ON DATES CONCENTRATION LEVELS
(re)
818,250,000 WD: (SCAP): 90/2 ot 0.097-49 ppm Wot
Total Cost RA: (SCAP): 9 & Provided Provided

9,722
cublc yerds

incinerstion selected.




fage NO. v
nu/1IA/A9

“ SITE WARE, STATE [ROD SI10M DATE] (LEAD)
CONPONENTS OF THE SELECTED TREATMENT

TREATIENT COSIS

SLMGARY REPORT OF FYB2-FYB8 RECORDS OF DELISION (RODe)
SELECTING TREATHENT 10 REMEDIATE PCO) CONTANIBATED MEDIA

EXCAVATION
LEvELS

PRE- TREATIENY
CONCERTRAY ION

MD/RA STATUS A AROCH OR'S

CONPLETION DATES

ESTIMATED
VOLUNE

RATIONALE WY (BCINERATION
WAS NOT SELECTOD

(Prum Disposal Ares), or to @ duepth of
spproximately 3 feet (Ridge Ares).
lesporery onsite stersge followed by
ansite sobile Incineration of enceveted
soil end waste. The type of incingrater
will be determined via engineering
evalustion end trestability studlies
Aring the remedisl design, Residusl esh
will be anatyzed and digposed onsite.

foumgleactsvilie Dispossl, PA
temnval, transportetion, end offsite
™ inesation of Liquid end studpe tank
scie. Decontaminetion of tenks, piping,
1ncessing equipment, and building
sterials designeted for selvege or reuse
7 8 level not to enceed 100 ug/100
Mmre centimeters PCls on the surfece
stermined by o wipe sempling. Offsite
repneal of bullding rubble, concrete,
swphalt, ond other meterfels thet cenngy
» decontaminated to less then 30 ppw
*(8s and treatment ( tering or .
incineretion) of ted
decontaminat ion (luldd, es appropriste
' depending on type and degree of

contaminet ion,

¢ Nouglessville Olsposel, Pa
"acavation end omite thermal trestment

106/24/088)

106730/089)

s .

$4,0%0,000
Capitsl Cost

ROD: (SCAP): 89/3 1260
RA: (SCAP): 9171

1.5-6400 ppm ot
Provided

151
$39,280,670- ®D:

(SCAP): 90/3 Mot $52- 1889 pom ot

R

48,400

Incineretion selected.

Incineretion selected.




Caqr NO. 10
[(YALYL

¢ I NANE, STATE (ROD SIGH DATE) (LEAD)
(OPONENTS OF THE SELECTED TREATMENT

SLVSARY REPORT OF FYB2-7YBS RECORDS OF DECISION (RODS)
SELECTING TREATNENT TO REMEDIAVE PCO CONTAMINATED MEDIA

PRE - TREATMENT
CONCENTRATION

RD/RA STATUS AND AROCHLORS

COMPLETION DATES

TREATHENT COSTS
LEVELS

EXCAVATION

ESTIMATED

VOLUME WVAS WOT SELECTED

af (8,400 cubdic yords of contamineted
cwnils, sludges ond sediments with
watidification end oneite disposel of esh
revidunle; tnstetlotion of soll covers in
leccer contamineted source oress; deed
rectrictions,

¢ tike Chemical, W  [Q9/2V/88) (F )
facavation snd removel of tarks end drums
with of (site incireration end disposel;
aneite stebilization and/or offsite
dicpnsal of asbestos; tesporsry onsite
ttnrnge of sodium metely; drainege ond
oncite treatment of legoon sludge using
ton enchonge or chemical oxydetion snd
unctewater using gremuleted sctiveted
rarbon with offsite residuetl discharge 10
surface weter,

¢ nu, Nerwfecturing, PA
Excavetion of B73 cuble yerde of
conteminsted weete oolitl followed by
. otteite incineration Bt & RCHA permitted
focitity; incineroter ash will be
dispneed offsite ot & RCRA lendfill,

¢ Ordinence Vorks Disposel, W
ite mobile incinerstion and
contairment of enceveted soils end

953,619,000 AA: (SCAP): 91/4 Provided Provided

Capitat Cost

RD: (SCAP): 8972 ot not not
RA: (SCAP): 90/1 Provided Provided Provided

$13, 130,000
Present Worth

[03/31/89) (r )

$2,061,000
Copital Cost

RO: (SCAP): 89/4 - ot
RA: (SCAP): 90/1 Provided

1-54 ppm Not
Provided

103/31/88) (FE)

%6, 718,000 RO: (SCaP): 9172 1016
Present Worth RA: (SCAP): 93/4 1260

229 ppm S pom

ebic yords

not Incirerstion selected.
Provided

[ 1p ] Incineretion selected.
able yerds

ot Incineration selected.
Provided

RATIORALE WY INCINERATION




Fager ¥o. "

n/80 .
o SINMARY REPORT OF FY82-FYAB RECORDS OF DECISION (RODe)
SELECTING TREATMENT TO REMEDIATE PCB CONTANISATED MEDIA
TIONALE WUNY IBCINERATION
* SHIE NAME, STATE (NOD SICN DATE) [LEAD) TREATMENT COSIS RD/RA STAIUS AMD  AROCNLORS  PRE-TREATNENT  ENCAVAYION ESTIMATED RAT) o e
COMPONENTS OF INE SELECTED TREATNENT COMPLETION DATES CONCENTRAT IOW LEVELS vOoLUNE

sediments in the arees of concern. A
1718l burn will be necesssry to deternine
" performence and scrubbers end/or
beghounes may be required to control
particulote and residusl chemical
comstitumnts. Ash generoted from the

inf ineration process witl be stored In
uater - 1ight bins end teated for EP
tosicity. The ash that is not EP toalc
=ay he disposed in the omsite inective
tanettitt, end esh thet tests positive for
P tonicity will be disposed ot an .
afisite RCRA focility. A sulti-loyer
AC8A cop will be ploced on the Inective
landfsll. “Omite treatment using
thermal onidetion is well-suited for this
site  The seterials ore feirly
homngeneoun ... copecity of 100 cubic
vardv/dey would complete the project in S
tn 7 months,

** REGION O4

* Alrco Carbide, XV | [06/24/780) (09) .
‘wtraction of groww deter and ensite 36,000,000 RD: (SCAP): 89/3 Wot & ppm (seds) Not 3,000 Pbiic heslith risks frem soil
‘restment uning sir stripping, cerbon Present VWorth RA: (SCAP): 9174 Provided Provided cubic yerds enposure would be reduced to within

wikorption, and ol\/uster seperation with torget risk renge through e of
1srharge of treeted weter offslte to RCRA cap.

wince water: imposition of deed
sstrictiom; encavation and deposition
! tontamirated surface soils in former




|.‘,uqv- Mo, 12
09/ 10/R9

© SIE WAME, STATE (ROD SICH DATE) (LEAD)
COmPONENTS OF THE SELECTED TREATMENT

IREATIMENT COSTS

" ABGWRY WEPORT OF FYB2-FVB8 RECORDS OF DECISION (RODe)
SELECTING TREATMENT 10 REMEDIATE PCO CONTANINATED WEDIA

EXCAVATION
Levees

PRE - IREATRENT
CONCENTRAT 10N

RO/MA STATUS AND AROCML OR'S

COMPLETION DATES

ESTIMTED
v U

RATIORALE WUNY J8CINERATION
WAS W07 sELECIED

hwrn pit sree and cop; comptruxtion of
nrganic vepor recovery syetem;
comiruction of fiood plain protection
dibe; imtallotion of o (eechate
estraction systewm snd upgrede existing
clay cop.

¢ Amicole ump, T8 [03/30/89) (7 }
faravation end seperetion of 600 cubic
vyards of contemineted surfece soltl ond
detw 1e; omite trestment of 400 cubic
vards of soils using
solrdificatron/fixetion with disposet
mneite; contamineted debris will disposed
of offsite; OLN.

¢ Gelger/CRRM OIL, SC  (06/0V/877 (F )
Facavetion end ersite thermml trestment
of «0il 10 remmve orgenics.
Solidificatfonvetabitization of thermally
treated soil follening treetability
atudies, '

¢ Goodrich, 8.7, Chemical Graup, XY
Eatraction of greasd water ond trestment
‘ming oir stripping, cerben adsorption,
ovf oll/vater separation with discherge
of treated water 10 surfece weter;
ispnsition of deed restrictions;

(06724708}

$640,000
Pregent Vorth

$7, roo, 000

Present Vorth

(ue)
36,090, 000

Present Worth

fm: (SCAP): 90/ Not
RA: (SCAP): 9072 Provided

17 ppm %ot
Provided

RO: (SCAP): 89/2
RA: (SCAP): 91/4

1234 4 ppm 1 ppm

RO: (SCAP): 89/3 Mot
RA: (SCAP): 9114 Provided

4 ppm (seds) ot
Provided

Provided

11,300
cbic yorda

3,000 ¢y
(sell, sech)

txpooure risk level determined td
be In the 10-4 to 10-7. PCOe ret
odiressed with respect te the
selected remedy.

incinerstion selected.

Public heelth riske frem seil
oupooure will be reduced to within
terget risk range through the we
of a RCRA cop.



Page Mo, 1
(L ZALYE

¢ SITE WAME, SIATE (ROD SIGH BATE) (LEAD)
COWPONIRTS OF TNE SELECTED TREATMENS

TREATIENT COSTS

SUNSRY REPORT OF FYA2-(YAA RECORDS OF DECISION (RODS)
SELECTING TREATMENT TO REMEDIAIE PCB CONTANINATED MEDIA

PRE - IREATIENT
CONCENTRAT ION

RO/RA STATUS ARD AROCNLORS
COPLETION DATES

ENCAWATION
LEVELS

ESTIMATED
VoL

RATIONALE VWY IRCINERATION
WAS NOT SLECTED

sxcovation snd plecement of the
contenineted surfece solls In former burn
pit etes and cep; comatruction of en
nrgenic vepor recovery system;
comitruction of 8 flood protection dike;
“irmtalistion of & leschate entrection
aystem ord upgrade enisting lendfill cley
rap: ObN,

¢ nmoubray Engineering, AL [09/25/88) (f )
fucavetion of solls conteminated sbove 25
M PCBs and cither on- or offyite
incineretion or onsite
estabitizetion/solidificetion of these
soils.  infrered incineration ip the
Meferred option, however, operating
rarameters (§.e,, cost end ebility of
inrinerstion to mret requirements of »
15CA perwmit) sre not fully known for this
technology and must be epectitied during
drsign. This method aitlows for complete
destruction of PCOs In soll, resyiting in
snnimem rish reduction. The infrered
incinerator operstes itheut the inteke
olr srd fuel requir s sasociated with
rotary kiln, Consequntly, alir hendiing
stacks ond scrubbers cen be reduced ond
oir emianiony from fuel burning cen be

el imirated. Shoutd ectus! experience
uith thia *ype of unil prove
wwatiafactory, the contasinsted soils

8750, 000
Cepitatl Cost

RD: So RO dete; 1260
removel sction witl

be conducted to

fuplement ROD;
solidification wes

chosen as the

selected action.

RA: (SCAP): B7/4

N0 - 1500 ppm

25 ppm

4,000
cubic yerds

incineration preferred in 00D,
however, Regional Coordinetor
stated that solidificetion wes
selected by the removal progrem.




Fage No. %
1/ IR/ 89

GQEeWRY REPORT OF FYB2-FYBS RECORDS OF DECISION (RODs)
SELECTING TREATNENT VO REMEDIATE PCO CONTANINAYED MEDIA

* SITE NANE, STATE (ROD SICH DATE] (LEAD} TREATWENT COSIS  #O/RA STATUS AND  AROCALORS  PRE-TREATWENT  EXCAVATION ESTIMATED Il"‘:l!:!'::::‘"ﬁ
(wONt RIS OF I1NE SELECIED TREAVTMEN! COWALETION DATES CONCENIRAYT ION LEVELS voLUE $

witl be stebilized/solidified oreite.

LI r’e Steel & Atlogy, R 103/712/08) (F€}

Sol .-::c.um of PCB contemineted soils 35,212,000  FD: (SCAP): 87/1 ot 1.0-2700 pom 1 pom 48,000 Incicerstion wee met selected ¢

with ¢ cement type sinture end oneite Present Worth RA: (SCAP): B9/3 Provided cbic yords 1o seriom enwvireremntel

piacement of residusles. Proven process dicadventages (2-16X of loed

in bench-scele tests (o reduce escapes Into the equifer),

distoiution and dittusion rates end tnavellsbitity of incineretors)

therefore reduce enposure, Primery compienity of weste metrin, tig

concern bs long-term integrity of smtrix. intermive remedy, costly, snd

A <imiler PCE and metal fination - requires sdditionel weste herdt

treatment was performed successfully in

Finrvde., The titl fined with g similar

blend pessed the engineering performance

sl leaching criterie,

ee neGloN 05

* Gelvidere mmicipel Lendfill @1, 1L (06/30/88) (S )

$nile in the drum dispesel eres will be $3,617,000 R0: (SCAP): 9071 1242 9-51000 ppm 30 ppm Bet incineretion setected for seitls

revmpled and these centeining grester Present Worth RA: (SCAP): 92/3 1254 Provided conteining grester then 30 ppm

than 50 pom PCBe uwlill gither be encoveted 1260 PCos.

i ircinerated of foRe (40 CFr 761.70)
w left in plece (40 CFR T6V.7S) and
“orped with o soll cover, Soils
ontaminated with tesa then 30 ppm PCEs
will be comolideted with the lendfill
antevial prior to capping.



'age Mo, 15
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SUSURY REPORT OF FY82- Y88 RECORDS OF DECISION (RODe)

SELECTING TREATIMENT 1O REMDIATE PCB CONTARINATED NEOIA

RATIONALE WY (BCINERATION

 SI1E WAME, STATE [MGD SICN DATE) (LEAD) TREATNENI COSTS WO/RA STATUS AND  AROCMORS  PRE-TREATRENT  ENCAVATION ESTIMTIED s ot seLECTES
CoMPONENTS OF TNE SELECIED TREATMENT CONPLETION DATES CONCENTRAT {ON LEVELS VOLUNE
* gowers Londfitl, ON (037317891 (ee}
Capping; menegesment of surfece debris; $4,267,500  WO: (SCAP): 9074 1242 2.3-36 ppm ot o Crerire :::\:”::::cm\v
etnaion control end monitoring of groud Presen: Vorth RA: (SCAP): 92/1 12¢8 Provided Provided redceos r °
water; ORNM. 1234
* Tields Brook, OW [09/30/88) (F ) .
Facovation of contemineted sedimmnt with 812,260,000 w0: (3CAP): 91/3 wot w518 ppm 30 pom 14,000 fncineretion selected.
temporary storage, dewptering, test burns  Cepitsl Cost RA: (SCAP): /% Provided cuiic yerds
wdd omite thermel treatment followed by
waite disposal of ash in & RCARA/TSCA - .
tandfitl, unless determined to bw
~nn hererdous. (Considering of fsite RCRA
wel 1SCA (ncinerators, smeite rotary
t1ln, edverced eleciric resctor snd
wneite mobile incinerators.)
fort Usyne Reduction, 1N (08/24/088) (F }
swravetion of the western pertion of the 310,020,000 0: (SCAP): P1/3 wot 0.34-14.2 ppm 10 ppm 0,000 Incirmration selected for drum
Present Yorth  RA: (SCAP): 9144 Provided otlow contente; incinerstion not setectec

iite for removel of 4,600 burled intact
frums and incineretion of the drum
cantents onsite or effsite. '
Secormel bdetion of overed so)lis/wastes
encite followed by id closure
comisting of 8 compacted, continuous
s0il cover over the western portion of
ths alte.

for contamineted soll dus to high
coute,
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’ 0
Mo/ 1R/8 SR REPORT OF FYB2 F7B8 RECORDS OF DECISION (#0Ds)

SELECTING TREATMENT 10 REMEDIATE PCO CONTARIBATED WOIA

© SITE WAME, STIATE (ROD SIGN DATE) [LEAD]) TREATMENT COSIS  BD/RA STATUS A AROCRLORS  PRE - TREATNENT !lﬂ'l':ﬂ
CPONENTS OF TNE SELECTED TREATNEWT COMPLETION BATES CONCERTRATION LEVEL

ESTIRATED RATIORALE VY (SCIIRRAY
VOLUNE WAS NOT SELECTED

* (eSelle Electrical Utilities, IL  [03/30/08) (f ) )

Encovetion arnd mobile ersite Incineration 834,493,100 W (SCAP): 8972 1240 0.38- 17000 ppm S ppm

of PCB contaminsted seile ond streem Present Worth  RA: (SCAP): 93/2 1234 (our tece)
sediments with corncentrations sbove 5 end . 10 ppm

10 pyw with subsequent ash anelysis te (subselle)
determine finet dieposal laocation. Nigh

pressure flushing and mechenical clesning

of sewer lines, ond collection and

treatment (to be detalied during design,

but will include phese seperation,

tittration, end elr etripping) of ground .

water containing PCly gt concentretions

shove ¥ ppb., Concentretions in encess of

150 ug/100 squere centiswtery were

identified, through wipe saspley, on all

structures. Due to the megnitude of the

prrblem, dewolitvion end offsite disposel

wes setecied to remediate the threats.

* Leskin/Popler OIl, O  (08/09/84) [ )
Eacavetion ond effeite Ingineration of 31,043,000 RO: (SCAP): B4/2 Mot 50-300 ppm ot
PR contemirwted wpety Mmter ond oils. Tots! Cost RA: (SCAP)Y: 9274 Provided Provided

* Uashin/Papler OIL, OR  (09/30/873 (F )

Eacavetion and Incireration of olly, 84,377,500 RD: (SCAP): 89/3 1221 0.056- 144 ppm 1-6 ppm
slhixiges and highly contamineted soils end Present Worth RA: (SCAP): 9272 1282

offsite dispoust of ssh residuels. ' 1254

1260

23,500 incineration setected.
cbic yorde

50,000 Incineretion selected.
»ilow

71,100 (ncinsration selected.
cbic yords
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LY
o SNWARY REPORT OF FYB2-FYB8 RECORDS OF DECISION (RODs)

SELECTING TREATIENT TO RENEDIAIE PCB COMTANINATED MEDTA

¢ Siie '“.. STATE [ROD SIGW DATE) [LEAD) TREAINENT COSTS  RO/RA STATUS AW . AROCWLORS  PRE- TREATNENT EXCAVATION
COMPONENTS OF TNE SELECTED TREATMENT COMPLETION BATES CONCENTRAY ION LEVELS

ESTIMATED RATIONALE WY IBCINERATION
e WAS 0T feLECTE

¢ Leskin/Popler OIl, OR  (06/29/89) (S )

Thermal destruction of conteminated 811,000,000 "D: (SCAP): 9172 wot wot Net
anile, ash erd debris with oneite Cepitel Cost  RA: (SCAP): 92/6  Provided  Provided Provided
dispose! of esh If deligted or offslte

disposel at @ RCRA hejerdoum wette

landtili; dewolition and thermet

destruction or decontamiretion of dioain

contamineted structures, If these

2tnuctures cannot be decontamineted then

.eevcin inoe concrete veult onsite and .

fap Tor temporery storege; drein

‘eiention end freshweter ponds with

nicscherge to surfece water ond tiestment

o« necessary; construct o multi-leyer cop

over soils eaceeding performmnce tevels;

druster site by meturel ground weter flow

to awrfoce water; conduct ground and

artace woter aonitoring; land use

sestrictions; OMN.

* Mimmi Couty Inel or, ON 1067307891 (F )

facavation end .Mlm of osh $1,700,000- RO: (SCAP): 92/1 ot Not Seckground
wastes end contamive sellp with $3,500,000 RA: (SCAP): 9272 Provided Provided Levels
dispoasl (n north or south terdfill end Present Vorth

capping of north and south lendfity;

vapor entraction, vapor phese carbon

treatment or equivelent, cetelytic

onidation, or other appropriste trestment

of exhaust; pusp ond trest ground water

3,000 incinerstion selected.
cublic yerds

b X Treatment depends on eralysis of
cbic yords residusl esh pile.
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* SIVE WAE, STATE (POD SICH DATE) (LEAD)
COMPONENTS OF THE SELECTED TREATNENT

TREATNENT COSTS

SUMPARY REPORT OF FYS2-7YBA RECORDS OF DECISION (RODs)
SELECTING TREATMENT TO REMFOIATE PCY CONTARINATED WEDIA

CENCAVATIOR
teveLs

PRE - IREATIENY
CONCENTRATION

RO/RA STATUS ARD
COMPLETION DATES

AROCMLORS

ESTImATED
oL

RATIONALE VIV JICINERATION
WAS WOT SELECTED

with discherge te POV vith pretrestment
{0 necessery; alterrate water supply.

* Mideo 1, 1IN (06730707 (wp)

Excavetion end engite trestment of 12,400 88, 294,000-
cubic verds of comenineted soll and $9,09%¢,000

waste ond 1,200 cubic yords of Copitel Cost
contemirated sedimonts by & combinetion

of vapor extraction snd

solidificotion/etabilizetion followed by

omite disposal: instelistion and

nperetion of @ ground weter pmp ing

System V0 intercept contamineted yrouwd

water followed by reinjection into ¢ deep

well; imstotiation of RCRA cop; OLM.

® Widco 11, 'N  (08/30/893 (RP)
farevation ard ersite treetwent of 13,000
tubic yorde of camtamireted poitl ond
waste, ond 300 cwbic yerde of sedimentsy
by sotidificetionvetebliization folloved
by onsite disposet of the solidified
waste; inatelietien i epecation of »
reming system te Imércept contemingted
v oud water followed by discherge to o
deep injection well: instelistion of aceA
cap; RN,

$10, 733,400
$11,755,400
Cepitet Cost

nO: (SCAP): 91/1 1242
RA: (SCAP): 93/1 12354
1248

44 mg/kg (wax) ot
Provided

RO: (SCAP): 91/% ot
RA: (SCAP): 93/4 Provided

<30 mg/ke ot
Provided

12,400
cubic yerds

33,300
cuble yorda

incineretion fo mere enperwive
the selucted stterrative ond cc
tittle to further redice risk ¢
the slite.

Incinerstion (s more enpermive t!
the selected sltermative and does
tittle to further reduce risk ot
the site.




fagr No. 1v
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* SITE NANE, STATE (ROD SICH DATE) (LEAD)
COWORENTS OF TRE SELECTED TREATMENT

TREATHERT COLTS

WISARY REPORT OF PY82-7YBH RECORDS OF DECISIUN (RODS)
SELECTING TREATMENT TO REMEUIATE PCD CONTARINATED MEDIA

20/0A SIATUS AND
COMPLETION DATES

AROCI OR'S

PRE- TREATIENY
COMCENTRAY ION

ENCAVATION

LEVELS

(3340 114
vOLUNE

RATIONALE WY (UCINERATIC
WAS NOT SeLRCTED

¢ Rinth Avere Dump, 10 109/20/08) (f )
Cantairment of the oll (oypr by
camtructing o sofl-bentonite slurry well
estending into the cley {eyer 30 feet
below the surface, The contelrment
harrier will encircle snd prevent
migretion of contaminents in weste,
soily, snd ground weter. Entrected ot
and grourd weter vithin the contairment
srea will be processed seperetely through
¢ (w0 pwp system in each of severst
tontrel entroction wells, Vrestment of
ool water to 1.0€-06 corcinogenic risk
tevel and discherge into s groud vater
recherge system. Contaminated ofl will
bhe stored in o omite tank loceted
within s secondery conteirnment estrueture
mreting RCRA and TSCA terk storage
coquirements., Cleasrwp levels specified
in the 1SCA PCS Spitl Clesrmp Policy may
mt be met because PCB contamineted oil
shotbed to sells witl not be addressed
wrwier this operable Th.

® Hitth Avernm Gump, 1R [06/30/89) (7 )

Frenvation of 38,000 cublc yards of oit
rontaminated watte and fitl, debris, and
swtimonts from on- and offsite surlece
water hodies foliewed by omite thermal
drstrurtion in o moblle Incinerator;

$1,960,000
Cepitel Cost

$22,209,000
Present Worth

RO: (SCAP):
RA: (SCAP):

M: (SCAP): 91/)
RA: (SCAP): 93/4

90/3

271

1248
1234
1260

Rot
Provided

9.7-1500 ppm

Not .
Provided

iot
Provided

ot

Provided

230,000
700,000
ouilore

34,000

cubic yerdn

tecineretion not selected bece
the el leyer fo contamireted ¢
chlorireted dibenzo-dioatre se
o9 PCEe wrd (t moy be difficult
find o commprciel incirmrator
wititirg to sccopt dionin
contenineted weste, ard » sobil:
ncireretor ey not be cost
effective,

Incinerstion selected.



Topge Mn. 20

L ALY .
-SUMWARY REVORT OF £YB2-FYAS RECORDS OF DECISION (RODe)

SELECTING TREATRENT 10 NEMFOIATE PCOD CONTANINATED WEDIA

* SITE MANE, STATE (ROD SIGN GATE) (LEAD] TREATAENT COSIS  RO/RA STATUS AWD AROCWMLORS  PRE-TREATRENT EXCAVAY IOR ESTIRATED RATIONALE W'lt‘;::ﬂﬂ
COMPONENTS OF TWE SELECTED TREATIENT COMPLETION DATES CONCENTRAT 0% LEVELS voLure \ns o7 =

esutrection, trestment (ynepecified) ond

reinjection of contamineted ground water

imide sturry wll te promete soll

flushing; discharge of a ssell quentity

of ground weter outside slurcy well to

compersate for inflltretion; capping;

o,

¢ Outboerd Nerine/debwgon, 1L (0S/15/843 (f )

Dredye, deweter and finete the four $13,690,000 RO: (SCAP): 03/3 ot $0- 135000 ppm 50 pem 222,400 furd bolencing wed te mive

contaminated "hot apots” centaining PCR Capitel Cost  RA: (SCAP): 91/¢ Provided cubic yerds sppticeble lows. Incineretion nat

contaminated soll end sediments with retained os @ visble alterretive

oltgite disposal. Totel smoumt of PCPs through pretiminery screening.

i< estiomted to be 771,200 pousdis,

¢ Outboerd Rerine/Johraon, W1 {03/31/89) (f )

Camtruction of three contairment celts $19,000,000  #D: (SCAP): 90/2 wor $2-710000 ppm net ot Remedy reduces migretion of

to hold contanineted voll ond sediment; Present vorth  RA: (SCAP): 9174 Provided Provided Previded centaminants te Lake Nichigan,

excavetion of sedimmnts catamineted with
* 500 pym PCU aref soils » 10,000 pym PCBy
for omite therasl or chemicol
entraction, or an of{sctive stternative
treatoent, the ¢ i sadioants ond voll
witl be ploced In camtoirsment cetls,
Which witt be (ined e copped; entracted
PL8 will be dispeeed of offsite; dredye
water will be trested by serd filtrotion
ond corbon adserption with discherge to
o offsite senitary sever or omite.

Eatrected PCOs removed offeite for
destruction,



rage No. ral

)
e SLGWRY REPORT OF FTA2- 1788 RECONDS OF DECISION (RCDs)

. SELECTING TREATIENS $O RUMEDIATE PCS CONTANINATED MEDIA

TIONALE WY JNCIEERATIC

© SITE MAME, STATE (NCD SIGN GATE) [LEAD) TREATMENT COSTS  RO/RA STATUS AND  AROCWORS  PRE-TREATMENT  EXCAVATION ;:;:‘m wn s WOT SELECIED

COPONERTS OF TRE SELECTED TREATIEST COPLETION DATES COWCENTRAY IOW LeveLs
. it Wetieret Liquid 0} ol, ON  (06/30/08) (F 1
m::om e ....u.'.',....ﬂ...'.,..... $25,000,000  W: (SCAP): 9072 Wot wot wot 32,000 tncinoretien selected.
of PCO conteninsted solls end sedimmnts Present Worth  BA: (SCAP): 93/) Provided Provided Provided cwblc yords
end bur ted druss end terks including 8,000
their cantente with dispesel of seltons
ircinersted residust In en onsite RCRA
tondf ILL, Pre-burn teats will be

euired to demstrote the type of

hermel destruction to be employed at the

ite, ' .

Vedreb, I8 (06/30/07) (F )
revonimately 600 feet of sanitery sewer 824,500 R0: (SCAP): 9172 wot 1-370 ppe(seds) 10 ppm ot ircineration for PCB concentretic

ipetine will be Mydrauticeliy jetted ond Present Vorth RA: (SCAP): 93/3 Provided
sruam maped to remove the resulting
ater and sediment looserwed from the
ipeline wolle; flltretion of vater te
roove PCE comtenineted sediments;
onitoring of the wster and refittering,
1f retessory with discherge to o POIV;
agproninstety 2 borrejs of sediment ord
2 berrels of 21 eted weste vitt be
wralyred, > .30 pygm tevels will be
treated by offelite ircireration ad
levels « 50 ppm PCB will be disposed
offeite st @ EPA spproved site.

Provided sbove 30 ppm, offeite (ond diepoe
for PCB concentretions balow 50

..
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© . oleewARY REPORT OF PYE2-FYAA RECORDS OF DECISION (WUDe)

SELECTING TREATNENT 7O REMEDIATE PCO CONTANINATED MEDIA

ESTIMATIES RATIONME WY INCINERATION

* S1IE NANE, STATE (ROD SICH DATE) fLEAD) TREATIERT COSTS MB/RA STATUS AMD -.(I'lﬂ! PRE-TREATNENT !lﬂ"';ﬂ e - %07 SELECTED
CoOPONERTS OF ITNE SELECTED TREATNEMT COMPLETION DATES CONCERTRAS 1OW LEVEL
¢ REGion O
¢ freeeh Linlted, TR 103720/08) 17 ) fon 1s mere empureive v
tn-situ ledegradation of studges end 47,000,008  ®9: (SCAP): WO/V  Wet "0-616 pom 73 ::':"' ::':::': ot ive g doe
RA: (SCAP): 93/2 Provided yords

;:\:-:mt:.nﬂ:'n'-lo:'G::’r" Present Vorth  RA: (SCAP) L1ttle to further roduce risk a°

eria w seretion agoon

the site.

weate to evhance the degredetion precess.
fesidues fram the trestment process will
be stabitized to provent migretion of
F(8's 10 the wper aquifer and disposed
merte 3
* Werdege/Criner, OX 111214/88)  (FE) \ )
Entraction of surface end ground water 348,000, 000 f0: currentiy 1260 »SO ppm ot 173,000 Determing incineretion selection
with seperation of WAPL tellowed by Present Uorth  negotisting with Provided awic yerds during remdist desion.

offaite incineration of organic \iquids
with ofteite diapossl of esh resicumeis or
ensite incinerstion with ermite disposel
of solid ash residumis and either recycte
o trest (wwpecifiod) arvd oflalte
discharge of reaidml tiquide. Omite

ohisiechemicetl ¢ (wepecified) of
inorgenic liquide with effeite dischorge
te surfoce woter o , or offeite

tresteent ot commerciel trestment
facitity or offsite ¢lteposel vie deep
mtt injection, Oreite trestment of
olla and debris by ene or more of the
olloving: chemicetl neutretization,
alidificotion, dewstering, chemical

PRP, (SCAP): BYO/Y;
RA: (SCAP):
assuming WP
judgement 9274
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n/80 :
it SUMWAY REPORT OF FYB2-FYB8 RECORDS OF DECISION (RODS)

SELECTING TREATNENT TO REMEDIATE PCD CONTAMIRATED WEDIA

* CIIF NANE, STATE (ROD SICN PATE] (LEAD) TREATNENT COSTS  RD/RA STATUS AND  AROCWLORS  PRE-TREATMENT  EXCAVATION ESTIMIED NATIONALE WY JNC)ERRATION
‘ vou e VRS WO BELECTED

COMPONENTS OF THE SELECTED IREATMENT COMPLETION DATES CONCENTRAT [OW LeveLs

onidation/reduction, elr steipping.

Antory-kiln incineretion bench-scole test

te be condixted for moisture centent end

renctions of soll/fluid combirstions end

i1 surcesnful, corduct pllot study end

emieniorm testing,

* mOICO, TN (03715/8%) ¥ }

weavation and offsite incinerstion of 133,300 ”: (SCAP): B6/4 WMot %0- 100 ppm wot 16,000 (nctnecation selected.

(8 liquid orgenics ot o permitted V1SCA Cepital Cost /A (SCAPY: 9¢/% Provided : Provided cubic yerde

Incility, -

* Sheriden Dlsposel Services, X  [12/29/88) (RP)

facovetion end anelte biotrestment of oll 328, 346,000 M (SCAP): 91/ . Not 223 ppm (men) 23 ppm 44,000 Sloremsdistion sipntficently

oluriges, debris, floeting olt end Copitel Cost  RA: (SCAP): Rot Provided ‘ cubic yerda rocxvs wcbility, toaicity end

inion, ond solle containing »25 ppm of Aveileble
PCOs; residunle, reduced to <50 ppm PCOs,
will be otobilized enesite, returned to
the pord end copped; 11 the residuets ere
*30 ppw PCls, the pondd Wit be o NCRA
compliont tandfitt; fretellietion of o
flenible apur jotty ri bork erosion
“antrol system; minetion and
fiepossl of oll ereite tanks and
woressing aquipment with omite
restment (umpeciflied) or offsite
dlapoasl deperding on contents;: trestment
M et and weste weter streems to
somnve salide, mrtel oxd orgenice with
dracharge to aurfoce water; institutional

voluse end essentially el iniratee
the source of contaminetion te the
grournd weter. Incineration s
aschenicetly complen, using Mghly
speciol | zed equipment end operetors
ond would heve required sporoved
offeite dlispossl of ewh.
Blorewedistion is also the less
expens ive reamdy.
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* SITE MANE, STATE (RhOD SICHN DATE) (LEAD) TREATNENT COSTS

COWONENTS OF TIE SELECTED TREATMENT

SLPOWMRY ATPORY OF FYB2-FYSS RECORDS OF DECISION (RODe)
SELECTING TREATNENT 1O RENEDIATE PCO CONTARINATED WEDIA

contrels.

(03/25/88) (F )
22,200,000
Present Vorth

* sol Lyrwvindmtrisl Trensformers, TX
Facovetion end treotment of contemineted
nnil with en olketl! sats| polyethylene
olycolote (APEG) respent In @ betch
reactor to dechlorinate P(8s to »
concentration of 25 pm.  This trestment
charges the chemicet composition of PCos
by chemicelly reocting with the chiorine
atems until they sre completely
dechiorirmted. The precess yields
polyglycol byproducts that ere non-tonic.

Pretreatment, {f necessery, and
discharge of (iquid bypreducts of
treatment into » publicly ewned trestment
worky facility. feasibility testing will
be corducted during the design phase.

* sol Lyvevindmtrist trensformers, X
Entraction of 12 mitlien geltons of
9roud weter ol ermite treotaent using
sir gstripping orvd ulated activeted
rarhon (ewloolionn) ulth elither
reinjection or offeite discharge of
trented woter te sonitery sewer; gfr
misqions, residm! weter snd grourd
water monitering: OMN,

109/23/08) 1S }
$2,200,000

Present Vorth RA: (SCAP): 94/2

RO/RA STATUS AND ARGCLORS  PRE - TREATRENT ENCAVAYION

COMPLETION DATES CONCENTRAT [ON LEVELS

"0: (SCAP): 9O/4 ot W -350 ppm 25 ppm

"A :(SCAP): 9372 Provided

"0: (SCAP): 90/3 wot w0 -350 ppw ot
Provided Provided

ESTIMATYED RATIORALE WY JUCINERAT
vOLUNE WS BOT SELECTED
1
2,400 fncineretion not eelected b
cuble yards 1t g not cost-effective my
suditlonel protection would
provided by this treatment,
2,0 Incinerstion not addressed e

oddle yords olternstive,
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* S11E NAE, STATE (RO SIGN DATE] (LEAD)

COwONENTS OF TNE SELECTED TREATHENTY

- SUMMARY WEPORT OF FYB2-7YDA RECORDS OF DECISION (RODS)
SELECTING TREATMENT TO REMEDIATE PCB CONYARINATED MEDIA

ENCAVAT {08
LEVELS

PRE - TREATRENRT
CONCENTRAY IOW

AD/RA STATUS AND AROCI ORS
COMPLETION DATES

TREATMERT COSTS

CSTIMILY
YO\

RATIONALE URY INCISERATION
WAS WOT SELECIED

*¢ REGION O

¢ tindett, MO (12/20/88) (F )
Instellotion of ground weter extrection
wellg for hydraulic contrel, and
trestment wsing oir etripping with

reaiduel snelysis prior to discherge to o

sevage trestment plant: removel of
contanineted sofls for of faite dispossl
or treatment,

¢ RECION 09

* lorenty Borrel & Drum, CA
Extraction of PCB conteminated ground
water ond orwite trestment using o
packoged ozone-UV system te trest PCO's
to a level below the detection Limit of
0.08% ppb. the trested ef flumt will be

releaned oreite te @ sterm sewer. Prior

teo WW-or0ne trestusnt, the groundueter

witl be puwped to a0 tizstion tark
that will previde ty 30 mirartes of
storoge and will afy short-term

veristiom in flow retes of conteminent
torventrotions. The ezone-UV trestment

method Utitizes oeone’s strong enidizing

capacity with W Light’e edditienel

etqy to provide comaidersble smounts of

troe radicels and encited state species

(09/728/88)

n0: (SCAP): 8972 ot
RA: (3CAP): *1/3 Provided

5400 ppm (wex) Wot
Provided

81,683,000
Ceplitel Cont

(re)
83,238,000 RO: (SCAP)Y: 9O/1 nn
Present vorth RA: (SCAP): 91/4 1262
1234
1260

w-6.4 ppm 0.063 ppb

Provided

Bot
Previded

v

incimerotion muy be oselected,
deperding on cormentretien levels.

Incinerstion wae not discunsed e »
trestment eltermetive in the R,
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SUMGWRY REPORT OF FYB2-FYBS RECORDS OF DECISION (RODe)

l SELECTING TREATIENT TO REMEOTATE PCO CONTANINATED MEDIA

PRE - TREATIENT
CONCENTRAYION

NO/RA STATUS AND  AROCWORS
COMPLETION DATES

© SITE WA, STATE (ROD SIGN DATE) (LEAD) ITREATWNENWT COSIS

CORPONENTS OF THE SELECTED TREATNENT

ENCAVAT{ON
LEVELS

RATIOBALE UBY JUCINRRATION
UAS WOT SELECTRS

(3180 A1 J
oL

copable of effectively destroying the
conteminarte present. The ezoreted
wostewater will then be subjected to high
intermity W Light In o packeged
treatmert vessel. The renidence time of
the woter In the stene-Uv unit e 40
sirutes. The westeveter is trested wing
on onident dosege of 73 mg/l of otone
plus 23 myg/t of hydregen perenide end
conteminant destruction eccurs Inside the
trestment vessel. EPA ond other sgercies
have supported treetebility etudies .
shoving thet UV-ezene trestment fe
eftective (or permerent destruction of
VOC's snd PCO’e/pesticides in westeweter
arel groand weter.

¢ WGN Brakes, CA  (O9/29/08) (rr)
Eacovation of PCB-contemineted soit with
rarcentrotions shove V0 ppw, constructien
of o staging sree with traneportetion end
otfsite disposel of eselt without prior

trestment. Extrection end trestment of
vestevmter frem -&: in o mobile
treatment gsyaten to sediments end

*T8e ond discharge of treeted water
wite or in‘e gl lely owrwd trestaent
~7hs.  Soil canteining »30 ppm PCEs will
*~ treneported te o Closs §
“WA-permitted disposst faciiity; soil
crotaining 10-30 ppm PCOs witll be

83,349 300 0: (SCAP): 9074 ot
Present Worth RA: (SCAP): 91/4 Provided

1-4300 ppm

10 o

13,510 Incirarstion wwe net selected
odic yerda because of commnity eppoeition snd
(imited availaditity of

incinerators.
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CRGWRY REPORY OF FYA2-FYG8 RECORDS OF DECISION (RODs)

SELECTING TREATWENT VO REMEDIATE PCP CONTARINATED MEDIA

TIGHALE WY TGCIMERATION
* SITE WANE, STATE [ROD SIQN DATE) (LEAD] TREATRENT COSTS  RO/RA STATUS AN AROCILORS  PRE - TREATRENT ENCAVATION ESTIMATED RATY .t w07 SeveCTED
COPONNTS OF THE JELECIED TREATMENT CORPLETION DATES CONCERTRAY J 0N LEVELS VL :

transported te o Clase (1 CA
owms-permitted focility. Pemotition of
pracessing bullding, crushing of the
concrete steb ond encovetion of the
wwieriying sofl contemirated with »10 ppe
Pces followed by transportetion end
sftaite dispossl of the contamineted
corcrete In on eppropriste disposs!
facitity, .

¢* #CION YO .

® Commercement Boy/WiF, WA [12/30/87) (f€) .,

Farevation end stebiiizetion of PCS $3,400,000  RO: (SCAP): 91/1 Mot w-204 ppm 1 ppm 43,000 Incineration not selectad e o
conteminated solls exceeding 1.08-06 Present Vorth RAA: (SCAP): 92/1 Provided soil cbic yerds visble attermative through e
life-time concer risk (1 ppm PCOs). ) 2w/t prelimtrery fese bilty study due to
Srairage, rewovel ard stabiiizetion of Ponded Moh cost.

pordded vater and sedisents with engite Vater

disposel of trestwant residuslis end '

ssphelt copping of the emire stebitized

mtrin.  These actions will comply with

AD CFR 741.60-T9. Leberatery experiments

will be perforaed te thet the S
stabitizetion -ﬂf;ﬁwly
* lonobilizes cotomd . Foliowing

thie, a torger acole pitet study will be
conducted. The precess frwelves
encovetion ond pulveriszetion of soils,
follownd by wining siticoate polymers,
comert orwd pord water with the seits,

The prepertions witl be deterained by the
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. oAy REPORT OF FYB2-FYBS RECORDS OF DECISION (RODS)

SELECTING TREATHENY Y0 REMEDIATE PCO CORTARINATED MEDIA

i [ 4] TIo0

* SITE MARE, STATE (MOD SIGN DATE) [LEAD) TREATMENT COSTS  RO/RA STATVS ~e AROCMLORS  PRE- TREATIENT EXNCAVATION ESTIMATED nm::! : nluc::
COWONENTS OF TRE SELECTED TREATNENT COMPLETION DATES CONCENTRAT 1OM LEVELS voLuE

teboratery studies. The resgent
cowposition is formteted to provide o
Kigh-strength surfece.
® pocific %Nide & Fur Recycl! 10 [06/20/08) (®P)
Encovation of em-!mt:n'::’u . $1,800,000 R0: (SCAP): 8974 Mot ot 25 pom 8,200 tacineretion net setected o9 o
depth of 1.9 feet with processing end Present Vorth RA: (SCAP): 9174 Provided fProvided (restricted) cublc yerds visble elternative threugh
finstion of soils In @ solidified metrin. 10 ppm sreliminary screening due to
A pilot study le necessery to detersine (non- difficutty of implewentetion,
the entent of contaminsted materiol that restricted)

con be proceased and the optiem mix of .
birding egents (ellt end scrap meteriel
ore the prismry concerm a9 well es dust
control during excevetion). Strempth
tests, teachsbility tests, and dursbitity
teats will alse be performed during the
pilot study. The process entsils
encavetion, reduction of sire (to
sppronimntely tus Inches), and mizing
with cemmnt, lime, or fly ooh ond
possibly o proprietery bindirg
ingredient., (Folleamd by alxing with an
oprnt and water, the glurry will be

- pouwred inte duprepsieie where 1t will
harden. A >3 foot oell cap will be
pleced over the selid!tied mases.

Omite contalirmet of contemirated soils
11 tinetion fousw te be not visble
threugh a plilot otudy; this slternetive
witl crmply with 40 CIR 76173 ond .40,
Lorge materiatl wWhich cormot be redxed in
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SLPOMRY REPORT OF FY82-1YB8 RECORDS OF DECISION (RODS)
SELECTING INEATMENT 10 RENEDIATF PCO CONIARINATED MEDIA

¢ SIM BANE, STAVE {8OM SI0N DATE) [LEAD] TREATNENT COSTS /R4 SIATUS AND

COOWONENTS OF TRE SELECIED TREATMENT

CONPLETION DATES

AROCMLONS  PRE-TREATRENT

ERCAVAT 1OW
LEVELS

esrimmTee
YOLUNE

RATIONALE UmY INCINERAYION
VAL BOT SELRCTED

size vitt be stenm cleaned wndt tested for
renteminetion. Upen setisfactery
tiearup, en- or affsite disposet of these
tteny uwill be perforsed. The
decontaminetion weter will be used s the
water source for this flxation process.

¢ Gueen City Farmm, WA (10724/85%) ¢5¢)

Thase srperstion of eludpe with 33,439,000
sotidification and tiquid stabitfretion. Totsl Cost
Nitsite disposal of contamineted soil,

® Wectern Pracessing/Phese 1, wm  100/25/8%) 1)
Conchuct bench-scole tents wing in-slty $18, 100, 000
sotidificetionsatabittzation; 1f Present Vorth
unceanful, conduct pliot studies. Mo

“urther description of process provided.

10: (SCAP): 877V
RR: (SCAP): 82/%

R (SCAP): BB/4
RA: Mot Availasbie.

CONCENTRATION
1260 123 ppm
Rot 58-1126 ppw

Provided

t'rovided

Offgite

2 pm,
O fite

50 ppm

3,200
cubic yerdn

10,650
cbic yords

freineration not selected due te
cost, limited incinerstor copacity
ond gifticulty in trersportation,

tncineration not retelned s o
viable sitermetive throagh
preliniracy screening.
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: The Wide Beach Development site is located in a small lakeside
communi Brant, New York, approximately 48 km south of Buffalo. The Development
covers 22 , 16 of which are developed for residendal use. The site is bordered on
the west by Lake Ene. on the south by wetands and on the east and north by residendal
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 Associadon. In 1980
the installation of a sewer line resulted in excavadon of highly contaminated soils and
surplus soil was then used o 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 powential problem subsequent
investigatory sampling revealed the presence of PCBs in dust, soil, vacuum cleaner dust,
and water samples from private wells.

[n 1985 the EPA performed an action to protect the public from the immediate concern undl
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 installadon of particulate filters.

WASTE DESCRIPTION : The primary contaminant at the Wide Beach site is PCBs,
found over the majority of the site in all environmenal media. The most significant
contaminations were found in the sewer rench wells, soils adjacent to the roadways and
wetlands sediments. Maximum PCB concentratons 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 5,300 pgm. Investigations
revealed that one of eight monitoring wells, and all six sewer trench wells were
contarninated with PCBs. Drinking water sampling studies discovered PCB contamination
in 21 of 60 residential wells, boweva the level of contamination was low ranging from

006ugﬂbu60(ﬂ.

EA0F QONCERN :  The primary pathway of concer is through the ingestion
S unated soils Adcbuonal potennal concerns involve the environmental

pnination ca the surrounding marshlands.




: The recommended remedial alternasive
involves the excavation of contaminated soils > 10 ppm PCBs, onsite chemical qeatment
to destroy PCBs and soil residual replacement.  The recommended treamment will invoive
removi cubic meters of soil from the roadway, 8.500 cubic meters from the
drainage 1,500 cubic meters from unpaved driveways and 13,000 cubic meters
from back end front yards. The chemical qeamment for the 28,600 cubic yards of
contaminated soil consists of a two step procedure. First, PCB molecules are extracted
from the soils using solvents. The solvents are then treated with Potassium
PolyethyleneGlyocol (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 cight hours at a temperature of 140 degrees Celsius while
the dechlorinaton reaction takes place. This stage is followed by several water washes,
and solids separadon. The soils will be replaced onsite after the PCB contaminated matrix

is eated to 2 ppm.

EOUTVALENT TREATMENT : TSCA PCB regulatons were identified as being the most
applicable and reievant guidelines for the cleanup and disposal of PCBs in soils at the Wide
Beach Development site. Regulagons in the TSCA Spill Cleanup Policy (Part 761.120-
138) , effective May 4, 1987, provide guidance on rypes of spills covered and the specific .
cleanup requirements for different concenwration spuls. PCB spills at Wide Beach,
however, occurred before the effective date of this policy. According to the spill
reguladons, prior spills are subject to decontaminanon requirements established at the
discretdon 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 Part 761.128, but to
determinations made by the Regional Administrator. The selected remedy is, nevertheless,
consistent with the intent of this policy.

Disposal regulations for PCBs in soils are found in TSCA regulaton 761.60 (a) (4) which
requires that soils containing PCBs at concentrations greater than 50 ppm be deszoyed by
incineration or disposed in a chemical waste landfill. Incineration was rejected as an
opton 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 ransport. Due w0
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
incineraton 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 altemative methods of incineration can be
found in than Office of Toxic Substances document entitied "Draft Guidelines For Permit
Applications and Demonstration Test Plans For PCB Disposal By Non-Thermal Alternative

Methods® _ oa August 21, 1986. Specifically, on pages 2-6 the interpretation
reads that which destoy s in contaminated liquids, the agency has
geoenlly the applicant to show that the concentration of any individual PCB

congener i Froduct (decontaminated) liquid is not more than 2 ppm.” Pilot treatability
studies were performed for the selected remedy to assess the effecaveness of potassium
polyethylene glycol in dechlorinating the PCBs, and to determine important design
parameters for the reaction vessel such as physical dimensions, operation temperatures and
detendion time. The results from a pilot study revealed a reduction from 260 ppm in soil to
undaum Zng in the treated residual thus meeting the level of performance requirements



SITE NAME: Pepper's Steel and Alloys, Florida

SIIE m& The site occupies 30-acres in Medley, Flondn. approximately 10
miles of Miami overlying the Biscayne Aquifer. This aquifer is used as a sole
source drinking water squly 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 scTap operation. Baneries,

storage tanks, transformers, discarded oil mnks and other miscellaneous debris have
accumulated as a result of disposal from past and present operadons 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 lead. arsenic, cadmium, chromium,
copper, manganese, mercury, zinc and animony. 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 concentradons up to 2,700 ppm;

¢ Lead - 21,500 cubic yards of soil at 1,100 ppm to 98,000 ppm;
* Arsenic - 9,000 cubic yards of soil at concentragons greater than S ppm.

PATHWAYS OF CONCERN : Of significant concem is ground water transport of PCBs
-and lead to private wells and lead intake due to ingesuon from direct contact wath local
soils. Air particulate marter containing PCBs provides a possible mhnhnon exposure
pathway to onsite workers and offsite to neighbonng residents.

IREATMENT TECHNOLOGY SELECTED: The recommended remedial alternative
involves the excavation of PCB contaminated soils > | ppm and solidifying with a cement-
fly ash mixture followed by oasite placement. The solidified mass will be replaced onsite
approximately 4-5 feet above ground water level. Soils contaminated with > 1000 ppm
lead or > § 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 offsite disposal of the
g'ae 9;?11;0 cczst-eﬂecuve. implementable and satisfies the disposal requirements of TSCA
art 2)

EQUIVALENT TREATMENT: 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. in the TSCA Sptll Cleanup Policy (Part 761.120-138), effective May 4,
1987, pidmon of spills covered and the specific cleanup requirements
for di tﬂ]& ills at Pepper's Steel, however, took place during
a 1960 and the carly 1980's, before the effective date of this policy.
According o the policy, pricr spills are subject o decontaminagoa requirements established
at the discretion of EPA regional offices. ore, the cleanup and disposal of PCBs at
this site are not subject to the specific constraints of PCB spill cleanup as codified in Part
761.125, but rather to determinations made by the Regional Administrator. Though this

rmdnlacuonunotmbpcnothespmpohcy since PCB contaminated soil 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
nonresoicted access.



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 S0 ppm be deszroyed by
inci in a chemical waste landfill Incinerarion was deemed

to the high metal content in the contaminated soils. The volarilization of
the metals #9ald result in significant air discharges even with the implemenagon of air
control meslianisms on the incinerator. Depending on the air control method used,
scrubber wakers or bag house filters contaminated with metals, and metals in the incinerated
ash would require appropriate disposal. Additonally, the remedial project manager sated
that the complexity of the waste matrix, the cost and the addidonal requirements of handling
made the selecton of incineratdon unacceptable. Offsite disposal in a chemical waste
landfill was also eliminated as :nr:])dop due to high cost, inhalation risks and concerns of
offsite transportation of the material.

Due to the concemns expressed above, other disposal techniques were investigated for
udlization ar this site. TSCA 761.60 () provides for the approval of altcrnadve methods
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 (¢) (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 operaton 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 treaaability studies on the solidified mix
to define performance standards. Extensive leach testing was performed o verify the
integricy of the solidified matrix and these tests included Toxic Characteristic Leaching
Procedure (TCLP), Extraction Procedure (EP) Toxicity, diffusion potential (ANS 16-1)

" and negligible mass wansfer MCC-1). Fate and modeling were used to establish ground
water acdon ievels to monitor for failure of the technology. Parameters for the treauabiliry
studies were set using the Water Quality Criteria Standard (0.079 ng/l 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 concentretion which would yield an acceptable risk at the
receptor. Results from the treanbility studies all indicated concentradons of PCBs in
leachate of less than 1 ppb. As an edditional protective measure the solidified mass will be
covered with a 12-inch layer of crushed limestone to further eliminate the threat of water

infiltration.

Treanability studies also provided evidence that this method achieved a level of performance
equivalens po incineration. Guidance on the level of performance required of alternative

ion can be found in an Office of Toxic Substances document entted
For Permit Applications and Demonstration Test Plans For PCB
Thermal Alternative Methods” published on August 21, 1986.
» 08 pages 2-6 the interpretation reads that “For processes which destroy PCBs
mmmmhqmu%mpmnuymﬂumummmwmm
concentraton of any individual congener in the product (deconaminated) liquid is no
more than 2 ppn.”




Bench scale mreanbility studies were also performed to address the concern of possible
formation of soxic end products through this type of chemical reatment. The Ames test
was used iggiihs bench scale study and revealed no mutagenic effects with the soil,
indicating @ the residuals are non-toxic. The results of both KPEG bench scale and pilot
treatability @udies showed that PCB concentrations of 2 ppm or lower can be achieved
succe 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 potendal
risks identified in the risk assessment (i.¢., direct contact threats). KPEG also provides
protection through permanent and significant reduction of wexicity, 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 incineraton and has
been shown through pilot studies to be protective of human health and the environment, it
is an acceptable altermagve to incineraton.



PCR DISPOSAL COMPANIES
COMMERGIALLY PERMITTED

*+ - Permitted to operate in all ten EPA Regions

COMPANY
INCINERATOR
ENSCO

ENSCO

General Electric
Pyrochen/Aptus
Rollins

SCA Chemical
Services

ALTERNATE THERHAL

Ecova Corporation

GA Technologies,
Incorporated

J.M. Huber
Corporation

CHEMICAL -

Anerican Mcb 011l
Purificati Co.

Chemical Waste
Management

Exceltech, Inc.

General Plectric

—ADDRESS

P.0. Box 19%7
El Dorado, AR 71730
P.0. Box 8513
Little Rock, AR 72215-8511
100 Woodlawn Ave.
Pittsfield, MA 01201

P.O. Box 907
Coffeyville, XS

P.O. Box 609
Deer Park, TY 77536

11700 South Stony Island Ave.
Chicago, IL 60617

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

P.O. Box 85608
san Diego, CA 921138

P.O0. Box 2831
Borger, TX 79007

17¢h Floor
10279

233 Broadwvay,
New York, NY

185%0 Balmer Road
Model City, NY 14107

41638 Christy Street
Fremont, CA 943538

Oone River Road

Schenectady, NY 121348

RHONE s

$01-223-4160
501-223-4100
413-494-3729
316-251-6380
713-479-6001

J12-646-5700

214-404-7540

619-455-2517

806~-274-6311

212-267-7071

716-754-8231

415-659-0404

518-385-31134

*

L ]



National 0il
Processing/Aptus

Niagara Mohawk Pover
Corporation

PPM, Inc.
sun Environmental,
Inc.

T & R Electric Supply
Company, Inc.

Transformer
Consultants

Trinity Chemical Co.
Inc.

PMYSICAL SEPARATION
ENSCO

National Electric/
Aptus
Quadrex HPS, Inc.

Unison Transformer
Services, Inc.

BIQLOGICAL
Detox Industriese,
Inc. --s b

P.O. Box 1062
Coffeyville, XS 673137
300 Erie Boulevard West
Syracuse, NY 13202

1875 Forge Street
Tucker, GA 10084

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

Box 180
Colman, SD 57017

P.O. Box 4724
Akron, OH 44110

6405 Metcalf, Cloverleat 3
Suite 313

Shawnee Mission, KS 66202
1015 Louisiana Street
Little Rock, AR 72202
P.0. Box 9135

Coffeyville, XS 67337
1940 N.W. 67th Place
Gainesville, FL 132606

P.O. Box 1076

Henderson, KY 42420

12919 Dairy Ashford
Sugar Land, TX 77478

800°345-6573.
315-474-1511
404-3534-0902
216-452-0817
800-843-7994
800-321-9580

913-8J1-2290

£01-223-4100
800-345-6573
904-373-6066

800-544-0010

713-240~-0892



CHEMICAL WASTR IANDFILLS
Casnmalia Rilchrca.

CECOS International

CECOS International
Chemical Waste
Management

Chenical Waste
Managenent

Chem-Security Systenms
Incorporated

Envirosafe Services
Inc. of Idaho

SCA Chenmical Services
U.S5. Ecology, Inc.

U.S. Pollution
Contrel, Inc.

859 San Ysidroe Road
P.O. Box 5278
Santa Barbara, CA 931%0

S6éth St. & Niagara Falls
Boulevard
Niagara Falls, NY 14302
S092 Aber Road
Williamsburg, OH 45176
Box 55
15459

Alabama Inc.
Emelle, AL

Box 471
Kettleman City, CA 93239
Star Route
Arlington, OR 98712
P.0. Box 417

Boise, ID 813701

Box 200

Model City, NY 14107
Box 578

Beatty, NV 89003

Grayback Mountain
Knolls, UT 84074

805-937-8449
716-282-267¢

$13-720-6114
205-652-9721
209-386-971}
503-454-2777
208-384-1500
716-7%54-8211
702-553-2203.

4035-528-8371
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- RaB. BPA REGIONAL DISPOSAL CONTACTS

(Connecticut, Maine, Massachusetts,
Rhode Island, Vermont)

Tony Palermo

Air Managexzent Division

Environmental Protection Agency, Region I
John F. Kennedy Federal Building

Boston, Massachusetts 0220)

(617) 565-3279, FTS 8131%-3279

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

John Brogard Dan Kraft
Air and Waste Managenment Division FTS 340-6669
Environmental Protection Agency, Region 1II . Usse Toies 2.

26 Federal Plaza
New York, New York 10278
(212) 264-8682, FTS 264-8682

Region III
(Delawvare, District of Columbia, Maryland,
Pennsylvania, Virginia, wWest Virginia)

Edward Cohen (3HW40)

Hazardous Waste Management Division
Environmental Protection Agency, Region III
841 Chestnut Street

Philadelphia, Pennsylvania 19107

(215) $97-7668, FTIS 597-7668

Region IV
(Alabama, Plorida, Georgia, Kentucky, Mississippi,
lorth Carolina, South Carolina, Tennesses)

Robert Strjlll PCB Coordinator

Connie Jones

Pesticides and Toxic Substances Branch
Environmental Protection Agency, Region IV
345 Courtland Street, N.E.

Atlanta, Geocrgia 303653

(404) J47-3864, FTS 257-3864



, Region ¥
(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, Illincis 60604

(312) 353-1428, FTS 886-6087

(Arkansas, louisiana, New Mexico, Oklahoma, Texas)

Jim Sales Donna ‘Mullins
Hazardous Waste Management Division FTS 25%5-7244
Environmental Protection Agency, Region VI

Allied Bank Tower

1445 Ross Avenue

Dallas, Texas 75202-27133

(214) 65%-6719, FTS 255-6719

v
(Iowa, Kansas, Missouri, Nebraska)

Leo Alderman, PCB Coordinator

Gary Bertran .

Toxic and Pesticides Branch

Environmental Protection Agency, Region VII
726 Minnesota Avenue

Kansas City, Kansas 66101

(913) 236-2838, FrTs 757-28138

Region VIIX
(Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming)

Kay Modi
Toxic 8 Sranch
Enviro Protection Agency, Region VIII

One Denver Place

999 18th Street, Suite 1300
Denver, Colorado 803202-241)
(303) 293-1442, FTS 864-1442
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(Arizona, California, Hawaii, Nevada, Anoricin Samca, Guanm)

Greg Czajkowski (T-5-2)

Pesticides and Toxics Branch

Environmental Protection Agency, Region IX
218 Freaont Street

san Francisco, California 94108

(41S5) 974-7295, FTS 454-7295

Region X
(Alaska, Idaho, Oregen, Washington)

Cathy Massimino (HW-114) Bill Hedgebetnh
Hazardous Waste Managenment Branch FTS 199-7369
Environmental Protection Agency, Region X

1200 Sixth Avenue :

Seattle, Washington 98101

(206) 442-4153, FTS 299-4153

J.J_



