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NOTI CE

Devel opment of this docunment was funded by the United States
Envi ronment al Protection Agency. It has been subjected to the
Agency’ s revi ew process and approved for publication as an EPA
docunent .

The policies and procedures set out in this docunent are intended
solely for the guidance of response personnel. They are not

i ntended, nor can they be relied upon, to create any rights,
substantive or procedural, enforceable by any party in litigation
with the United States. EPA officials nay decide to follow this
gui dance, or to act at variance with these policies and procedures
based on an analysis of specific site circunstances, and to change
them at any time w thout public notice.
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Executive Summary

Thi s docunent describes the recomended approach for eval uating and
renmedi ati ng Superfund sites with PCB contam nation. It should be
used as a guide in the investigation and remedy sel ecti on process
for PCB-contam nated Superfund sites. This gui dance provides
prelimnary renedi ati on goals for various nedia that may be
contam nated and identifies other considerations inportant to
ensuring protection of human health and the environnent. In
addition, potential applicable or relevant and appropriate

requi rements (ARARs) and “to-be-considered” criteria pertinent to
Superfund sites with PCB contam nation and their integration into
the RI/FS and remedy sel ection process are summari zed. This

gui dance al so descri bes how to devel op renedial alternatives for
PCB contam nated materials that are consistent with Superfund
program expectati ons and ARARs. The gui dance concludes with a

di scussi on of considerations unique to PCBs that should be
considered in the nine criteria evaluation and tradeoffs between
options that are likely to occur.

Actions taken at Superfund sites nust neet the mandates of the
Compr ehensi ve Environmental Response Conpensation and Liability Act
(CERCLA) as provided for in the National Contingency Plan (NCP).
This requires that renmedial actions protect human health and the
environment, conply with or waive applicable or relevant and
appropriate requirenents, be cost-effective, and utilize permanent
solutions and alternative treatnent technol ogi es or resource
recovery technol ogies to the maxi num extent practicable. In
addition, there is a preference for renmedi es that enploy treatnent
that permanently and significantly reduces the nobility, toxicity,
or volunme of hazardous substances as a principal elenent. Although
t he basi c Superfund approach to addressing PCB-contan nated sites
is consistent with other |aws and regul ati ons, this consistency
must be docunented in the feasibility study and ROD to denonstrate
t hat ARARs have been attained or waived. Primary Federal ARARs for
PCBs derive fromthe Toxic Substances Control Act (TSCA) and the
Resource Conservation and Recovery Act (RCRA).

To identify the areas for which a response action should be

consi dered, starting point concentrations (prelimnary cleanup
goal s) for each nedia are identified. These concentrations
represent the | evel above which unrestricted exposure may result in
ri sks exceedi ng protective levels. For soils, the prelimnary
remedi ati on goals should generally be 1 ppmfor sites in or
expected to be in residential areas. Hi gher starting point val ues
(10 to 25 ppm are suggested for sites where non-residential |and
use is anticipated. Renediation goals for ground water that is
potentially drinkable should be the proposed

Word-searchable version — Not a true copy P



MCL of .5 ppb. Cleanup |evels associated with surface water should
account for the potential use of the surface water as drinking
water, inmpacts to aquatic |ife, and inpacts through the food chain.

For contam nated material that is contained and managed i n pl ace
over the long term appropriate engineering and institutional
controls should be used to ensure protection is maintained over
time. An initial framework for determ ning appropriate |long-term
managenment nmeasures i s provided.

The Superfund program expectations should be considered in
devel opi ng appropriate response options for the identified area
over which sone action nust take place. In particular, the
expectation that principal threats at the site should be treated,
whenever practicable, and that consideration should be given to
contai nment of lowthreat material, fornms the basis for assenbling
alternatives. Principal threats will generally include materi al
contam nated at concentrations exceeding 100 ppmfor sites in
residential areas and concentrations exceeding 500 ppmfor sites in
i ndustrial areas reflecting concentrations that are 1 to 2 orders
of magni tude higher than the prelimnary renedi ati on goals. \Were
concentrations are below 100 ppm treatnment is less |likely to be
practicabl e unless the volume of contam nated material is
relatively | ow

The expectations support consideration of innovative treatnent
nmet hods where they offer potential for conparable or superior
treatment performance or inplenentability, fewer/|lesser adverse
i npacts, or |ower costs. This enphasizes the need to develop a
range of treatnment options. For PCBs, possible innovative
technol ogi es neeting these criteria include solvent extraction,
pot assi um pol yet hyl ene gl ycol dechl orination (KPEG, biol ogical
treatnment, and in-situ vitrification.

Protective, ARAR-conpliant alternatives will be conpared relative
to the five balancing criteria: long-termeffectiveness and

per manence, reduction of toxicity, nmobility, or volunme through
treatnment, short-termeffectiveness, inplenentability, and cost.
Primary tradeoffs are nost |ikely to occur under the long-term

ef fecti veness and permanence, inplenentability, and cost criteria.

Fi nal decisions shoul d docunent the PCB concentrations above which
material will be excavated, treatnent processes that will be used,
action levels that define the area that will be contained,

| ong-term managenment controls that will be inplenented, treatnent
|l evels to which the selected remedy will reduce PCB concentrations
prior to disposal, and the tine frame for inplenentation.
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Chapter 1
| nt roducti on

Thi s docunent describes the recomended approach for
eval uating and renedi ati ng Superfund sites with PCB contani nati on.
It provides starting point cleanup |levels for various nedia that
may become contam nated and identifies other considerations
i nportant to ensuring protection of human health and the
envi ronnent that these cleanup |levels may not address. In addition,
potential applicable or relevant and appropriate requirenents
(ARARs) and “to-be-considered” criteria pertinent to Superfund
sites with PCB contam nation and their integration into the RI/FS
and renedy sel ection process are sunmari zed.

The gui dance al so descri bes how to devel op renedi a
al ternatives for PCB contam nated materials that are consistent
wi th Superfund program expectati ons and ARARs. The gui dance
concludes with a discussion of considerations unique to PCBS that
shoul d be considered in the nine criteria evaluation and likely
tradeoffs between options that are likely to occur.
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1.1 Purpose

Thi s gui dance docunent outlines the RI/FS and sel ection of
remedy process as it specifically applies to the devel opnent,
eval uation, and sel ection of renedial actions that address PCB
contam nation at Superfund sites. The principal objectives of this
gui dance are to:

" Present the statutory basis and anal ytical framework for
formul ating alternatives designed to address PCB contam nati on,
explaining in particular the regulatory requirenments and ot her
criteria that can shape options for remedi ation;

" Describe key considerations for devel opi ng remedi ati on goal s
for each contam nated nedi a under various scenari 0s;
 Qutline options for achieving the renedi ation goals and the
associ at ed ARARs;

" Sunmmarize the key information that generally should be
considered in the detailed analysis of alternatives;

" Discuss key tradeoffs likely to occur in the remedy sel ection
process;

" Provide guidelines for documenting remedies for PCB sites in a
Proposed Pl an and Record of Deci sion.

Al t hough technical aspects of the investigation, evaluation,
and renmedi ati on are not discussed in detail, pertinent references
and, in sonme cases, summary information, are provided.

This docunent is intended for use by EPA renedial project
managers (RPMs), State and ot her Federal Agency site managers
responsi ble for Superfund sites involving PCBs, contractors
responsi ble for conducting the field work and al ternatives
eval uation at these sites, and others involved in the oversight or
i npl ement ati on of response actions at these sites.

Al t hough each Superfund site may present a uni que set of
envi ronnental conditions and potential human health probl ens,
general guidelines can be established for sites involving PCBs as
t he predom nant chemical. Utilizing these general principles, site
managers can streanmline the RI/FS and renedy sel ection process by
conducting a nore efficient and effective study. This can be
acconplished by: 1) specifying ARARs and ot her factors that shape
the primary
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options for renediating such sites, 2) identifying key information
necessary to fully evaluate those options, and 3) focussing on the
maj or tradeoffs likely to emerge in the conparative anal ysis upon
whi ch remedy sel ection is based. Consideration of the factors
outlined in this docunent should |lead to consistent alternatives
devel opnent and eval uation at sites involving PCB contam nation.

1.2 Background

Approxi mately 12 percent of the Superfund sites for which
Records of Decision (RODs) have been signed (69 of 581 total RODs
as of 9/89) address PCB contanmi nation. Prelimnary assessnent/site
i nspection data fromall sites on the National Priorities List
i ndi cates that approximately 17 percent of the sites for which RODs
have not yet been signed al so involve PCBs. The RI/FS/renedy
sel ection process for PCB sites is conplicated for a nunmber of
reasons. From a regulatory point of view, there is an unusually
hi gh nunber of potentially applicable or relevant and appropriate
requi rements (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
| arge number of process options are potentially effective for
addressi ng PCBs and deserve consideration. The approach outlined in
this docunent attenpts to address all three aspects of PCB
remedi ati on.

1.3 Focus of This Docunent Wth Respect to the Renedial Process
and Superfund Expectations

The Superfund renedi al process begins with the identification
of site problens during the prelimnary assessnent/site inspection,
which is conducted before a site is |listed on the National
Priorities List. The process continues through site
characteri zation, risk assessnent, and treatability studies in the
RI, the devel opnent, screening, and detailed analysis of renedi al
alternatives in the FS, and cul mnates in the selection,

i npl ement ati on, and operation of a renmedial action. Figure 1-1
shows the steps conprising the Superfund RI/FS process. Arrows
i ndi cate key deci sions specifically addressed in this docunment.

The various conponents of the renedial investigation are not
specifically addressed in this docunent; however, initial reference
mat eri al including tables outlining properties of PCBs, analytical
met hods avail abl e, and data coll ection needs/consi derations for
t echnol ogi es used to address PCBs are provided. In addition, a
general discussion of the assessnent of PCB inpact on ground water
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and environmental considerations which may be pertinent in the risk
assessnment i s provided.

The focus of this guidance is primarily on the feasibility
study: devel opnent and screening of alternatives, detailed analysis
of alternatives, and the consequent selection of renmedy. This
process is designed to neet the overall Superfund goal to sel ect
remedi al actions that are protective of human health and the
envi ronnent, that maintain protection over tine, and that mnim ze
untreated waste. In addition to the overall goal, Superfund actions
shoul d consider the follow ng program expectations:

Treatment of principal threats wherever practicable,

' Contai nnent of waste that poses a |ow |long-termthreat or
where treatnment is inpracticable,

" Institutional controls to mtigate short-terminpacts or

suppl ement engi neering control s,

" Renedi es that conbine treatment of principal threats with

contai nment and institutional controls for treatnment residuals

and untreated waste,

Consi deration of innovative technol ogi es,
" Returning contam nated ground water to its beneficial uses
within a time frame that is reasonable, where practicable.

The inplications of these expectations for PCB contam nated sites
is described in appropriate sections of this docunent.

The devel opment of alternatives involves conpleting the
foll owi ng steps, considering the program expectations descri bed
above:

1. | dentify renmedial action response objectives including the
prelimnary renedi ati on goals that define the appropriate
concentration of PCBs that could remain at the site w thout
managenment control s.

2. | dentify general response actions such as excavati on and
treatnment, containnment, or in-situ treatnment. ldentify
target areas for treatnment and contai nnment consistent with
Super fund program expectati ons and consistent with ARARs and
TBCs specific to PCB contam nati on.

3. | dentify process options for various response actions.
Treatment options for PCBs include incineration,
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sol vent extraction, KPEG or other renoval/destruction

met hods. | mmobilization techniques may al so be consi dered.
Long-term managenent controls appropriate for the materi al
remai ni ng on site should be noted.

Eval uat e/ screen process options to determ ne which are
technically feasible for the site.

Conmbi ne feasible process options to fornulate alternative
renmedi al actions for detailed anal ysis.

Thi s docunent provides general guidance on two primary aspects of
t he devel opment of alternatives process that are consi dered and
revised throughout the conpletion of the steps |isted above:

Determ nation of the appropriate concentration of PCBs that
can remain at a site (renediation goal) under various site use
assunmptions. This is based on standard exposure and fate
assunmptions for direct contact. A qualitative consideration of
potential mgration to ground water and environnmental inpacts
is included for site-specific assessnent.

This concentration will reflect the level that will achieve

t he program goal of protection and will be achi eved through
renoval and treatnent to this level or by restricting exposure
to contani nation renmai ni ng above this |evel.

| dentification of options for addressing contam nated materi al
and the inplications, in ternms of |ong-term managenent
controls, associated with these options. Renedial actions wll
fall into three general categories: overall reduction of PCB
concentrations at the site (through renoval or treatnent) such
that the site can be used without restrictions, conplete
contai nnent of the PCBs present at the site with appropriate

| ong-term managenent controls and access restrictions, and a
conmbi nati on of these options in which high concentrations are
reduced through renoval or treatment but the | evels remaining
still warrant sonme managenent controls.

The determ nati on of what conbination of treatnment and

contai nment is appropriate will be guided by the program
expectations to treat the principal threats and contain and
manage | ow-threat material. The determ nation of what
constitutes a principal threat will be site specific but wll
generally include material contam nated at concentrations of
PCBs that exceed 100 ppm (residential areas) or 500 ppm

(i ndustrial areas).
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The type of treatnment selected will take into account the
program expectation to consider innovative treatnment.
Treatment that is often conparable in performance to but |ess
costly than incineration may be attai ned using sol vent
extraction or KPEG In addition, the potential for adverse
affects fromincineration can be renoved through use of one of
t hese technol ogies, in-situ vitrification, and in sone cases,
solidification

For both evaluations, pertinent ARARs and TBCs are identified.

Finally, this document will: 1) discuss sone of the unique
factors associated with response actions at PCB-contam nated sites
t hat m ght be considered under the detail ed anal ysis of
alternatives using the evaluation criteria outlined in the proposed
NCP, 2) indicate how these factors m ght be evaluated in selecting
the site remedy, and 3) outline the findings that shoul d be
documented for the selected renedy.

1.4 Organi zation of Docunent

The remai nder of this docunent is divided into four chapters
and si x appendi ces, summari zed bel ow. At the begi nning of each
chapter a brief summary highlighting the main points of the section
i s provided.

Chapter 2 describes the potential ARARs and TBCs nobst commonly
identified for sites involving PCB contam nation. This discussion
has been separated from the background section because of the
conplexity of the regulatory franmework.

Chapter 3 provides general guidelines for determ ning PCB
concentrations appropriate to | eave on site under various
scenarios. The primary factors affecting this determ nation are the
medi um that is contam nated, the exposure assunptions for the site,
and the extent and |evel of contam nation that is to be addressed.

Chapter 4 outlines the renedi ation options for material which
warrants active response. Options include treatnment that destroys
t he PCBs and | ong-term managenent controls that prevent exposure to
PCBs. The regulatory inplications of each option are discussed.

Chapter 5 sunmarizes the primary considerations associ at ed
with determi ning the appropriate response action for a PCB
contam nated Superfund site in terns of the nine eval uation
criteria used in the detailed analysis. Key tradeoffs likely to
occur anong alternatives are noted.
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Finally, the findings specific to actions addressi ng PCBs t hat
shoul d be docunented in the Record of Decision are presented.

Appendi x A provides a summary of the Superfund sites involving
PCBs for which RODs have been signed, including type of response
action chosen and cl ean-up | evels specified.

Appendi x B provides the detail ed cal cul ati ons supporting the
direct contact risk evaluation presented in Chapter 3.

Appendi x C provides the backup cal cul ati ons and net hodol ogy
for the exanple evaluation of |ong term managenent controls
presented in Chapter 4.

Appendi x D includes two case studi es of Superfund site actions
i nvol vi ng PCB contam nation: Peppers Steel, FL where the renedy
i nvol ved solidification and Wde Beach, NY where treatnment using
t he KPEG process was sel ect ed.

Appendi x E provides a list of the currently permtted PCB
di sposal conpanies and their addresses and phone nunbers. It also
includes a list of EPA's Regional PCB disposal contacts in the TSCA
program and their phone nunbers.

Appendi x F provides exanples of |ong-term managenent controls

i npl ement ed at several PCB Superfund sites where varying
concentrations of PCBs were left on site.
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Chapter 2

Pot enti al ARARs and “To- Be- Consi dered” GCui deli nes
Perti nent to PCB Contam nation Sites

Actions taken at Superfund sites nust neet the mandates of
CERCLA as provided for in the NCP. This requires that renmedi al
actions protect human health and the environment, conply with or
wai ve applicable or relevant and appropriate requirenents, be
cost-effective, and utilize permanent solutions and alternative
treat ment technol ogies or resource recovery technologies to the
maxi mum extent practicable. In addition, there is a preference for
remedi es that enploy treatment that permanently and significantly
reduces the nobility, toxicity, or volune of hazardous substances
as a principal elenment. Although the basic Superfund approach to
addressi ng PCB-contam nated sites is consistent with other |aws and
regul ations, this consistency must be documented in the feasibility
study and ROD to denonstrate that ARARs have been attained or
wai ved. Primary Federal ARARs for PCBs derive fromthe Toxic
Subst ances Control Act (TSCA) and the Resource Conservation and
Recovery Act (RCRA).

TSCA requires that material contam nated with PCBs at
concentrations of 50 ppm or greater be disposed of in an
incinerator or by an alternate nmethod that achieves a | evel of
performance equi valent to incineration. Liquids at concentrations
above 50 ppm but | ess than 500 ppm and soils contam nated above 50
ppm may al so be disposed of in a chem cal waste landfill.

RCRA requirements apply to PCBs when |liquid waste that is
hazardous under RCRA contains PCBs at concentrations greater than
50 ppm or non-liquid hazardous waste contains total HOCs at
concentrations greater than 1000 ppm The | and di sposal
restrictions require that prior to placing this material on the
land, it nmust be incinerated unless a treatability variance is
obt ai ned.

Ot her requirenents that derive fromthe Cl ean Water Act (CWA)
and Safe Drinking Water Act (SDWA) and their inplenmenting
regul ati ons may apply or be relevant and appropriate when the site
i nvol ves surface or ground water contani nation.
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2.1 National Contingency Plan (NCP) (U.S. EPA, 1990a)

The primary regul ation that governs actions at PCB-
cont am nat ed Superfund sites is, of course, the National
Conti ngency Plan (NCP), which defines the framework for addressing
the requirenments of CERCLA. The provisions of the NCP formthe
basis for the guidance provided in this docunent and will not be
di scussed in detail here but will be discussed in each section as
they formthe basic structure for the approach. The NCP i npl enments
the foll owi ng CERCLA requirenents:

" Protect human health and the environment (CERCLA Section
121(b))

" Conply with the applicable or relevant and appropriate

requi rements (ARARs) of Federal and State | aws (CERCLA Section

121 (d)(2)(A)) or justify a waiver (CERCLA Section 121 (d)(4))

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

 Uilize permanent solutions and alternative treatnent
t echnol ogi es or resource recovery technol ogies to the maxi num
extent practicable (CERCLA Section 121(b))
' Satisfy the preference for renedies that enploy treatnment that
permanently and significantly reduces the nmobility, toxicity,
or volune of hazardous substances as a principal elenment or
provide in the ROD an expl anation of why treatnent was not
chosen. (CERCLA Section 121(b))

The nine evaluation criteria discussed in Section 5 are designed to
elicit the appropriate information that will formthe basis for
denonstrating that these requirenments have been satisfied. Because
remedi es nust attain the ARARs of other Federal and State | aws,
sone background and summary material on the ARARs that address PCB
contam nation is presented in this section.

ARARs for treating or managi ng PCB-contam nated materi al
derive primarily fromtwo sets of regulations: the Toxic Substances
Control Act (TSCA) PCB regul ations and the Resource Conservation
and Recovery Act (RCRA) | and disposal restrictions (LDRs). \Where
PCBs affect ground or surface water, the Safe Drinking Water Act
(SDWA) and Cl ean Water Act (CWA) may provide potential ARARs for
establishing renmedi ation goals; i.e., Maximum Contani nant Levels
(MCLs), Maxi mum Cont am nant Level Goals (MCLGs), and Water Quality
Criteria (WQC). In addition, the PCB Spill Policy, which is
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not an ARAR al though it is published in the Code of Federal
Regul ati ons, should be considered when determ ning cl eanup |evels
at a site. Oher “to-be-considered” (TBC) information is provided
by gui dances devel oped by the Office of Toxic Substances to assi st
in inplenmenting the PCB regul ati ons of TSCA.

2.2 TSCA PCB Regul ations

The TSCA PCB regul ati ons of inportance to Superfund actions
are found in 40 CFR Section 761.60 - 761.79, Subpart D: Storage and
Di sposal . They specify treatnment, storage, and disposal
requi renments for PCBs based on their form and concentration. The
di sposal options for PCB-contam nated material are summarized in
Tabl e 2-1 and discussed in the follow ng sections. A final section
descri bes the storage requirenents.

TSCA requirenents do not apply to PCBs at concentrations |ess
than 50 ppm however, PCBs cannot be diluted to escape TSCA
requi renents. Consequently, under TSCA PCBs that have been
deposited in the environnent after the effective date of the
regul ati on, February 17, 1978, are treated, for the purposes of
det erm ni ng di sposal requirenments, as if they were at the
concentration of the original material. For exanple, if PCB
transfornmers | eaked oil containing PCBs at greater than 500 ppm
the soil contam nated by the oil would have to excavated and
di sposed of as if all of the PCB-contam nated soil contained PCBs
at greater than 500 ppm This reflects an interpretation of the
anti-dilution provisions in TSCA (40 CFR 761. 1(b)) and was
devel oped with the intent of elimnating the incentive responsible
parties m ght have to dilute wastes in order to avoid regulation.

EPA has clarified that the TSCA anti-dilution provisions are
only applicable to CERCLA response actions that occur once a
remedial action is initiated (U S. EPA, 1990a). In selecting
response action strategi es and cl eanup | evels under CERCLA, EPA
shoul d evaluate the form and concentration of the PCB contam nation
“as found” at the site, and dispose of it in accordance with the
requi renments of 40 CFR 761.60(a)(2) - (5). Cleanup |levels and
t echnol ogi es shoul d not be sel ected based on the form and
concentration of the original PCB material spilled or disposed of
at the site prior to EPA's involvenent (i.e., the anti-dilution
provi sion of the PCB rul es should not be applied). Because EPA
cones to a site under the CERCLA after the pollution has already
occurred, and is acting under statutory mandate to sel ect a proper
cleanup level, EPA is not subject to the anti-dilution provision at
CERCLA sites when it selects a renedy. However, the Agency nay not
further dilute the PCB
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Table 2-1
REMEDIATION OPTIONS FOR PCB WASTE UNDER TSCA

Chemical
PCB waste Alternative Drain,
PCB waste 40 CFR concentration Incinerator landfill method dispose as
category Section (ppm) (8761.70) (8761.75) (8761.60(e)) solid waste Decontamination
Liquid PCB 761.60 $500 X X
Liquids with 761.75 50-500 X X
flash point > 60E C
Liquids with 761.75 50-500 X X
flash point < 60E C
Other liquids that are 268.42[a][1] 50-500 X X
also hazardous wastes
Other liquids that are 268.42[a][1] $500 X X
also hazardous wastes
Nonliquids (soil, 761.60[a][4] $50 X X
rags, debris)
Dredged materials 761.60[a][5] $50 X X
and minicipal sewage
sludge
PCB transformers 761.60[b][1] NS X
(drained and flushed)
PCB capacitors® 761.60[b][2] $500 X
PCB capacitors 761.60[b][4] 50-500 X
PCB hydraulic machines 761.60[b][3] $50 Xed
PCB contaminated 761.60[b][4] xe
electrical equipment
(except capacitors)
Other PCB articles 761.60[b][5] $500 X
Other PCB articles 761.60[b][5] 50-500 xe
PCB containers 761.60[c] $500 X X
PCB containers 761.60[c] <500 xd X
All other PCBs 761.60[a] $50 X

aNot specified.

"Exemptions for some small capacitors.

cMust also be flushed if hydraulic fluid contains >1,000 ppm PCBs and flushing solvent disposed of in accordance with §761.60(a).

9Drained liquid must be disposed of in accordance with §761.60(a).

eMust be drained of all free-flowing liquid. The disposal of the drained electrical equipment and other PCB articles is not regulated by 40 CFR 761. All liquids must be
disposed of in accordance with paragraph (a)(2) or (3) of §761.60 [in an incinerator (§761.70), chemical waste landfill (761.75), high efficiency boiler, or by an alternative

me?hod (8761.60(e)].

"Due to a typographical error, 40 CFR 761 (July 2, 1985, p. 163) erroneously states this value as 50 ppm; refer to Federal Reqister, 44, 31514-31568 (May 3,1979)

(USEPA).

9Drained of any free-flowing liquid and liquid incinerated in a §761.70 incinerator.

"Decontaminated in compliance with §761.79.
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waste in order to avoid the TSCA PCB di sposal requirenments as part
of a CERLCA cl eanup.

2.2.1 Liquid PCBs at Concentrations G eater Than 500 ppm

Renedi ati on Options for PCB Waste Under TSCA/ RCRA

Wast e Cat. 40CFR Sec. I nci n. Hi gh Eff. Alt.
761. 70 Boi |l er Met hod
761. 60 761. 60(e)
Li qui d PCB 761. 60 X X
Ot her Liq. 268.42(a) (1) X X
al so Haz.

Liquid PCBs at concentrations greater than 500 ppm nust be
di sposed of in an incinerator which conplies with 40 CFR 761. 70 or
by an alternative disposal nethod that achieves a | evel of
performance equivalent to incineration as provided under 761.60(e).
This has been interpreted to inply that treatnent residuals must
contain |l ess than 2 ppm PCBs.

2.2.2 Liquid PCBs at Concentrations Between 50 ppm and 500 ppm

Renedi ati on Options for PCB Waste Under TSCA/ RCRA

Waste Cat. 40CFR Sec. Incin. Hgh Eff. Alt. Chem Waste
761.70 Boi |l er Met hod Landfil
761. 60 761.60(e) 761.75
Liquid w 761. 75 X X X X

flash pt > 60C

Lig W 761. 75 X X X
flash pt < 60C
O her liq. 268.42(a)( X X X

Liquid PCBs at concentrations between 50 ppm and 500 ppm can
be di sposed of in an incinerator or high efficiency boiler as
descri bed above, or in a facility that provides an alternative
met hod of destroying PCBs that achieves a |evel of performance
equi val ent to incineration (equivalent nmethod) approved under 40
CFR 761.60(e) (i.e., denonstrate
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achi evenent of less than 2 ppm PCBs in the treatnment residual).

Li quids at these concentrations with a flash point greater
t han 60 degrees Centigrade (not considered ignitable as defined in
761. 75(b) (8)(iii)) other than mneral oil dielectric fluid, can
al so be disposed of in a chemcal waste landfill which conplies
with 40 CFR 761.75. However, the follow ng actions nust be taken:

N Bulk liquids nmust be pretreated and/or stabilized (e.g.,

chemcally fixed, evaporated, m xed with dry inert absorbant)
to reduce its liquid content or increase its solid content so

that a non-flow ng consistency is achieved;

N Containers of liquid PCBs nust be surrounded by an anmpunt of
inert sorbant material capable of absorbing all of the liquid
contents of the container.

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

ppm
Renmedi ati on Options for PCB Waste Under TSCA/ RCRA
Waste Cat. 40CFR Sec. I ncin. Alt. Chem Met hod
761. 70 Treatnt. Wast e Appr vd.
761. 60(e) Landfl . by RA
761.75 761. 60(a) (5)
Non-11 q. 761.60(a)(4) X X X
soil, rags,
debris
Dr edged 761. 60(a) (5) X X X X

mat erial, munic.
sewage sl udge

Soil s and rmuni ci pal sludges contam nated with PCBs at
concentrations greater than or equal to 50 ppm can be di sposed of
in an incinerator, treated by an equival ent method, or disposed of
in a chemcal waste landfill. Industrial sludges with PCB
concentrations greater than 500 ppm nmay not be |andfilled. The
determ nati on of whether contam nated material should be considered
a soil or an industrial sludge should be made site specifically
consistent with the current process for classifying materi al
subject to the land disposal restrictions as either a pure waste or
a soil and debris contam nated with a waste.
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Dredged materials and nunici pal sewage treatnent sludges that
contain PCBs at concentrations greater than or equal to 50 ppm can
al so be disposed of by nethods other than those noted above that
are approved by the Regional Adm nistrator. It nust be denonstrated

that disposal in an incinerator or chem cal waste landfill is not
reasonabl e and appropriate, and that the alternate disposal method
wi || provide adequate protection to health and the environnent.

2.2.4 PCB Articles, Containers, Electrical Equipment

Renedi ati on Options for PCB Waste Under TSCA/ RCRA

Waste Cat. 40CFR Sec. | ncin. Al t. Chem Dr ai n Decon.
761. 70 Treatnt . Wast e Di spose
761. 60(e) Landf | . as sol .
761. 75 wast e
PCB 761. 60(b(1) X X X
transformers
PCB 761. 60(b) (2) X X
capacitors
(>= 500 ppm
PCB 761. 60(b) (4) X X X

capacitors
(50 - 500 ppm

PCB hyd. 761. 60(b) (3) X
machi nes

PCB el ec. 761. 60(b) (4) X
equi p.

PCB 761. 60(b) (5) X X X
articles

(>=500 ppm

PCB 761. 60(b) (5) X
articles
(50 - 500 ppm

PCB 761. 60(c) X X X X
cont ai ners

(>=500 ppm

PCB 761.60(c) X X
cont ai ners

(<500 ppm

PCB transformers and capacitors (by definition (40CFR 761. 60)
t hese contain 500 ppm PCB or greater as opposed to
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PCB- cont am nated el ectrical equi pnent which contains | ess than 500
ppm nust be disposed of in an incinerator, by an alternate nethod
whi ch can achieve a | evel of performance equal to incineration, or
in a chemcal waste landfill. However, special procedures nust be
foll owed for disposing of transformers in chem cal waste landfills
and a special showing indicating that incineration capacity does
not exist, that incineration of the capacitors will interfere with
the incineration of |iquid PCBs, or other good cause, nust be made
for disposing capacitors in landfills. These are described in 40
CFR 761. 60(b).

PCB- cont am nated el ectrical equipnent (this includes
transfornmers and ot her equi pnment other than capacitors which
contain PCBs between 50 ppm and 500 ppm nust be drained of al
free flowng liquid. The |iquid nust be disposed of in an
incinerator, by an equivalent nmethod, or in a chem cal waste
landfill. The drained equi pnment is not covered under TSCA
regul ati ons. PCB-cont am nated capacitors nust be di sposed of in an
incinerator or a chem cal waste landfill.

PCB articles and containers with PCB concentrations greater
t han 500 ppm nmust be incinerated or disposed of in a chem cal waste
andfill provided all free flowing liquid is drained and
incinerated. PCB articles and containers with PCB concentrations
bet ween 50 ppm and 500 ppm nust be di sposed of by draining all free
flow ng liquid and appropriately disposing of the liquid. The
drained articles and containers can be disposed of as nuni ci pal
solid waste.

2.2.5 TSCA Chem cal Waste Landfill Requirenents

The requirenments for chem cal waste landfills are described in
40 CFR Section 761.75 and outlined in Table 2-2. As indicated, the
regul ati ons do not require caps because the regul ati ons were
desi gned for operating landfills. Where Superfund renedi al actions
will |eave PCBs in place or where PCB-contam nated material is
excavated, treated, and re-di sposed at concentrations that still
pose a threat, capping consistent with chem cal waste |andfill
requi rements is generally appropriate. (Long-term managenent
controls for PCB-contam nated nmaterial generally will also parall el
RCRA cl osures.) However, sone of the requirenents specified under
TSCA may not al ways be appropriate for existing waste di sposa
sites like those addressed by Superfund. When this is the case, it
may be appropriate to waive certain requirenments, such as liners,
under the TSCA wai ver provisions, 761.75(c)(4). Requirenents nay be
wai ved when it can be denonstrated that operation of the landfill
wi Il not present an unreasonable risk of injury to health or the
environment. This
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Table 2-2
TSCA CHEMICAL WASTE LANDFILL REQUIREMENTS
(40 CFR SECTION 761.75)

1. Located in thick, relatively impermesble formation such as large area clay pans, or:

» On soil with high clay and silt content with the following parameters:
S in-place soil thickness of four feet or compacted soil liner thickness of three feet
S permeability equal to lessthan 1 x 107
S percent soil passing No. 200 Sieve, greater than 30
S liquid limit greater than 30
S plasticity index greater than 15.

* On asynthetic membrane liner (minimum thickness of 30 mils.) providing permeability equivalent to the soil described above
including adeguate soil underlining and soil cover to prevent excessive stress on or rupture of the liner.

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

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

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

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

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

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

6. Leachate Collection 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 arelatively 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 alined pit excavated into relatively permeable soil) or

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

7. Indtalation of asix foot woven mesh fence, wall, or similar device to prevent unauthorized persons and animals.

NOTE: Waiver Provision (761.75 (c)(4))- One or more of the above requirements may be waived as long as operation of the landfill will
not present an unreasonable risk of injury to health or the environment.
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denonstration may require columm studies verifying that PCB
movenent through the soil will not adversely affect ground water.
These waivers are distinct fromthe six waivers from ARARs provi ded
under CERCLA Section 121(d)(2), which may al so be invoked under
appropriate circunstances.

2.2.6 Storage Requirenents

The requirenments for storage of PCBs are described in 40 CFR
Section 761.65. The regul ations specify that PCBs at concentrations
of 50 ppm or greater nust be disposed of within one year after
bei ng placed in storage. The regulations also include structural
requirenments for facilities used for the storage of PCBs and
requi renments for containers used to store PCBs.

PCBs stored as part of a Superfund action should be placed in
facilities that meet the follow ng specifications:

N Provide an adequate roof and walls to prevent rain water from
reaching the stored PCBs,

N Provide an adequate floor which has continuous curbing with a
m ni mum si x i nch high curb

N Contain no drain valves, floor drains, expansion joints, sewer
| i nes, or other openings that would permt liquids to flow
fromthe curbed area,

N Floors and curbing constructed of continuous snpoth and
i npervious materials, to mnimze penetration of PCBs; and

N Not |located at a site that is below the 100-year flood water
el evati on.

PCBs subject to TSCA should not be stored |onger than one year. In
sone cases, PCB-contam nated material may be generated during the
RI/FS that will require storage that nmay exceed the one-year
[imtation under TSCA. Where the final disposition of the waste
will be specified in the ROD, the exceedence of the TSCA storage
limtation nmay be justified using a CERCLA waiver. An interim
remedy wai ver under CERCLA could be invoked. Since the renoval
action is interimin nature and the remedy determ ned in the ROD
will conmply with ARARs for final disposition of the waste, a waiver
of the ARAR is justified. A nmenorandum supporting the action should
be prepared and placed in the adm nistrative record to docunment the
finding.
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2.3 RCRA Regul ati ons Addressi ng PCBs

Cl osure requirenments described under RCRA are consi dered
potentially applicable or relevant and appropriate at Superfund
sites. A detailed discussion of these requirenments is not presented
in this docunent since they are not specific to PCBs. Instead,
gui delines for long term nmanagenent controls consistent with RCRA
cl osure requirenents that are warranted under various closure
scenarios are provided in section 4.3. (Further discussion of the
cl osure requirenments under RCRA and their use at Superfund sites
can be found in the CERCLA Conpliance Wth Ot her Laws Manual (U. S
EPA, 1989b).)

PCBs are specifically addressed under RCRA in 40 CFR 268 which
descri bes the prohibitions on | and di sposal of various hazardous
wastes. Note that RCRA regulations only apply to waste that is
consi dered hazardous under RCRA; i.e., listed in 40 CFR 261.3 or
characteristic as described in 40 CFR 261.2. PCBs al one are not a
RCRA hazardous waste; however, if the PCBs are m xed with a RCRA
hazardous waste they may be subject to | and di sposal restrictions
as summari zed bel ow.

PCBs are one of the constituents addressed by the | and
di sposal restrictions under the California List Wastes. This
subsection of wastes covers |iquid hazardous wastes contai ning PCBs
at concentrations greater than or equal to 50 ppm and non-1i quid
hazardous wastes containing total concentrations of Hal ogenated
Organi ¢ Conpounds (HOCs) at concentrations greater than 1000 ppm
PCBs are included in the list of HOCs provided in the regulation
(Appendix I'll part 268).

2.3.1 Liquid Hazardous Waste Wth PCBs at 50 ppm or G eater

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 nust be incinerated in a facility
nmeeting the requirenments of 40 CFR 761.70. Liquid hazardous wastes
contai ning PCBs at concentrations greater than or equal to 50 ppm
but | ess than 500 ppm nust be incinerated or burned in a high
efficiency boiler neeting the requirements of 40 CFR 761. 60.

A met hod of treatment equivalent to the required treatnent nay
al so be used under a treatability variance procedure if the
alternate treatnment can achieve a |evel of performance equival ent
to that achieved by the specified nmethod as described in 40 CFR
268. 42(b).
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2.3.2 Hazardous Waste Wth HOCs at 1000 ppm or G eater

Li quid and non-liquid hazardous wastes containing HOCs in
total concentration greater than or equal to 1000 ppm nust be
incinerated in accordance with the requirenment of 40 CFR 264
Subpart O

Agai n, a nmethod of treatnent equivalent to the required
treatment, under a treatability variance, nmay al so be used.

Speci al considerations are pertinent for waste that falls into
the category of soil and debris froma CERCLA renedial action or
RCRA Corrective Action. The | and disposal restrictions for CERCLA
soil and debris went into effect Novenmber 8, 1988; however, no
st andards for disposal were published at that tinme. Consequently
soil and debris contam nated with hazardous waste is banned from
| and di sposal unless it neets existing standards for the pure waste
or qualifies for a treatability variance. The preanble to the NCP,
establi shed a general presunption that a treatability variance is
warranted for CERCLA soil and debris. Alternate treatnment |evels
shoul d be justified based on the treatability variance gui dance
level s (U. S. EPA, 1989h). For PCBs, residuals after treatnent
should contain .1 to 10 ppm PCBs for initial concentrations up to
100 ppm and above 100 ppm treatnent should achieve 90 to 99%
reduction in concentration to qualify for a treatability variance.

Finally, hazardous wastes for which the treatnment nethod is
incineration or the treatnment standard was based on incineration
are subject to a 2-year capacity extension fromthe tinme that the
standard went into place. Wastes that qualify for a capacity
ext ensi on can be di sposed wi thout neeting the treatnent
requi renents; however, they nust be disposed of in a facility that
is in conmpliance with the m ni mum technol ogy requirenents
established for landfills in section 3004(0) of RCRA. The capacity
extension for California List wastes when they are present in
CERCLA soil and debris extends until Novenber 8, 1990.

2.4 C(Clean Water Act

The Clean Water Act establishes requirenments and di scharge
limts for actions that affect surface water. Water Quality
Criteria (WQC) indicating concentrations of concern for surface
wat er based on human exposure through drinking the water and
ingesting fish as well as concentrations of concern to aquatic life
have been devel oped for many conmpounds. For PCBs, the WQC for
chronic
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exposure through drinking water and fish ingestion is .000079 ppb
based on an excess cancer risk of 10%. This assunes consunption of
6.5 grans of estuarine fish and shellfish products and 2 liters of
wat er per day over a 70 year lifetime. The level is the sane if
consunption of water is excluded indicating a relative negligible
i npact due to this source.

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

These val ues are used as guides in the devel opnent of water
qual ity standards for surface water that are enforced at the State
| evel . States may account for other factors in establishing these
st andards including physical, chem cal, biological, and econom c
factors. State standards and/or WQC are ARAR for surface water
di scharges. More detail ed discussion of the CWA ARARs can be found
in the CERCLA Conpliance Manual (U.S. EPA, 1989b).

2.5 Safe Drinking Water Act

Under the Safe Drinking Water Act (SDWA), Maxi mum Cont am nant
Level s (MCLs) and Maxi num Cont am nant Level Goals (MCLGs) are
established. MCLs for carcinogens are generally set at levels that
reflect an excess cancer risk due to drinking 2 liters of water per
day over a 70 year life of between 104 and 10%. They are set as
cl ose as practicable to the MCLG (which for carcinogens is zero)
accounting for the use of the best avail able technol ogy, cost, and
anal ytical capabilities. MCLs nust be attained by public water
supplies. MCLGs are goals set at levels that would result in no
known or anticipated adverse effects to human health over a
lifetinme. At Superfund sites, MCLs and non-zero MCLGs mamy be
rel evant and appropriate to contam nated ground water that is or
coul d be used as drinking water.

An MCL of .5 ppb was proposed for PCBs in May 1989 (U.S.
EPA, 1989d). The MCLG is zero because PCBs are possible
carcinogens. As a proposed MCL, the .5 ppb level is a TBC that EPA
recommends be considered in determ ning the appropriate cleanup
| evel for potentially drinkable ground water. (The MCL for PCBs is
expected to be finalized by Septenber 1990.) More detailed
di scussi on of the SDWA ARARs can be found in the CERCLA Conpliance
Manual (U.S. EPA, 1989b).
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2.6 PCB Spill Cleanup Policy Under TSCA

The PCB Spill Cl eanup Policy was published in 40 CFR 761. 120 -
761. 139 on April 2, 1987 and describes the | evel of cleanup
required for PCB spills occurring after May 4, 1987 (the effective
date). Because it is not a regulation and only applies to recent
spills (reported within 24 hours of occurrence), the Spill Policy
is not ARAR for Superfund response actions; however, as a codified
policy representing substantial scientific and technical evaluation
it has been considered in devel oping the guidance cleanup | evels
di scussed in section 3. A sunmmary of the policy foll ows.

2.6.1 Low Concentration, Low Volume Spills All Areas

For spills of |low concentration PCBs (50 ppmto 500 ppm
i nvol ving | ess than one pound of PCBs, cleanup in accordance wth
procedural performance requirenments is required. The requirenents
consi st of double wash rinse and cl eanup of indoor residential
surfaces to 10 mcrogranms (ug) per 100 square centineters (cnR)
anal yzed by a w pe test, and excavation of all soils within the
spill area plus a 1-foot |ateral boundary of soil and other ground
medi a and backfilling with clean (less than 1 ppm PCB) soil. No
confirmation sanmpling is required.

2.6.2 Non-Restricted Access Areas

For spills of 500 ppm or greater PCBs and spills of |ow
concentration PCBs of nore than one pound PCBs by weight in
non-restricted access areas, materials such as househol d
furni shings and toys nust be disposed of and soil and other simlar
mat eri al s nmust be cleaned up to 10 ppm PCBs, provided that the
m ni nrum depth of excavation is 10 inches. In addition, a cap of at
| east 10 inches of clean materials nust be placed on top of the
excavated area. |Indoor and outdoor surfaces nust be cleaned to 10
ug/ 100 cn?, but |ow contact outdoor surfaces may be cleaned to 100
ug/ 100 cn? and encapsul ated. Post clean-up sanpling is required.

2.6.3 Industrial Areas

For spills of 500 ppm or greater PCBs and spills of |ow
concentration PCBs of nore than one pound in industrial and other
restricted access areas, cleanup of soil, sand, and gravel to 25
ppm PCBs is required. Indoor high contact and outdoor high contact
surfaces nmust be cleaned to 10 ug/ 100
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cn?. I ndoor | ow contact surfaces may be cleaned to 10 ug/ 100 cn? or
to 100 ug/ 100 cn? and encapsul ated. Qutdoor |ow contact surfaces
may be cleaned to 100 ug/ 100 cn?. Post cleanup sanpling is
required.

2.6.4 CQutdoor Electrical Substations

For spills of 500 ppm or greater PCBs and spills of
| ow-concentration PCBs of nore than one pound at an outdoor
el ectrical substation, cleanup of solid materials such as soils to
25 ppmor to 50 ppm(with a sign posted) is required. All surfaces
nmust be cleaned to 100 ug/ 100 cn?. Post cleanup sanpling is
required.

2.6.5 Special Situations

For particular situations, decontamnation to site-specific
requi renents established by EPA Regional Ofices is required. These
situations are:

1. Spills that result in direct contam nation of surface
wat er s;
2. Spills that result in direct contam nation of sewers or

sewage treatnment systens;

3. Spills that result in direct contam nation of any private or
public drinking water sources;

4. Spills which mgrate to and contam nate surface waters,
sewers, or drinking water supplies;

5. Spills that contam nate ani mal grazing | and; and
6. Spills that contanm nate vegetabl e gardens.
2.7 Cuidances

Several docunments have been produced that provide background
i nformati on and gui dance on conmplying with the regul ati ons and
policy described above. Pertinent information provided by sone of
the nore inportant docunments are described in this section. This
material is “to-be-considered” in devel oping renmedi es at Superfund
sites.
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2.7.1 Draft CGuidelines for Pernmit Applications and Denonstrations
-- Test Plans for PCB Di sposal by Non-Thermal Alternate
Met hods (U. S. EPA, 1986¢)

The nost significant information in this docunent affecting
actions taking place at Superfund sites is the discussion provided
on evaluating the “equival ency” of technologies to incineration. As
descri bed in section 2.2, nost PCB-contam nated material can be
treated by an alternate nethod provided that it can achieve a |evel
of performance equivalent to an incinerator or a high efficiency
boi l er. The gui dance manual indicates that an equival ent |evel of
performance for an alternate nethod of treatnment of PCB-
contam nated material is denonstrated if it reduces the |evel of
PCBs to less than 2 ppm neasured in the treated residual. The
resi dual can then be disposed of onsite wi thout further regul ation.
Ot herwi se, the material nust be treated as if it were contam nated
at the original level (i.e., disposed of in a chem cal waste
landfill or incinerated).

This |l evel was based on the practical limt of quantification
for PCBs in an organic matrix and consequently does not apply to
aqueous or air em ssions produced by the treatnent process. For
aqueous streans the gui dance provides that they must contain |ess
than 3 ppb PCBs. Releases to air nust be |ess than 10 ug of PCBs
per cubic nmeter. It should be noted that these levels apply to
treat ment processes only and were not intended to be used as
cl eanup standards for reentry or reuse.

2.7.2 Verification of PCB Spill Cleanup by Sanpling and Anal ysis
(U.S. EPA, 1985b)

Thi s docunent describes methods for sanpling and anal yzi ng
PCBs in various nedia. It also includes basic sanpling strategies,
identification of sanpling |ocations, and gui dance on interpreting
sanpling results. This manual may be useful in devel oping sanpling
pl ans at Superfund sites and in identifying appropriate nethods for
conplicated sanpling, for instance sanpling of structures.

2.7.3 Field Manual for Gid Sanpling of PCB Spill Sites to Verify
Cl eanup (U. S. EPA, 1986b)

Thi s manual provides a step-by-step guidance for using
hexagonal grid sanpling primarily for determning if cleanup |evels
have been attained at the site. It discusses preparation of the
sanpl e design, collection, handling and preservation of the sanples
t aken, mai ntenance of quality
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assurance and quality control, and docunentation of sanpling
procedures used. It is a conpanion to the guidance described in
section 2.7.2 that discusses in nore detail the rationale and

t echni ques sel ected. The field nanual addresses field sanpling only
and does not provide information on |aboratory procedures. This

gui dance may be useful in specifying the appropriate sanpling after
or during renedial action to assess progress toward achieving

cl eanup goal s.

2.7.4 Devel opment of Advisory Levels for PCB Cleanup (U.S. EPA

1986a)
Thi s docunent provides the basis for the cleanup |evels
developed in the PCB Spill Policy. It discusses the assunptions
made i n addressing the dermal contact, inhalation, and ingestion

pat hways and may provide useful information for conpleting risk
assessnments at Superfund sites. An update to the cal cul ati ons nade
in this docunent to account for recent policy on standard ingestion
assunptions and revi sed cancer potency factor for PCBs has been
provided in a menmorandum (U. S. EPA, 1988d).

2.7.5 Risk Assessnent Gui dance for Superfund: Human Heal th
Eval uation (RAG (U. S. EPA, 1989¢)

Thi s docunent describes the human heal th eval uati on process
conducted as part of the risk assessnent at Superfund sites. It
i ncl udes standard assunptions for various exposure pathways that
have been used to calculate starting point action |levels in section
3 of this docunent.

A second vol unme, Environnmental Eval uation Manual, addressing
t he environnental evaluation provides general guidelines on
consi derations pertinent to evaluating the inpact of contam nation
on the environnent.
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Chapter 3
Cl eanup Level Determ nation

This section describes various scenarios and consi derations
pertinent to determ ning the appropriate |evel of PCBs that can be
left in each nedia that is contam nated to achi eve protection of
human health and the environnment. For soils, the starting point
action level (prelimnary renmediation goal) is 1 ppmfor sites
where unlimted exposure under residential |and use is assuned.

Hi gher starting point values (10 to 25 ppm are suggested for sites
where the exposure scenario is industrial. Renediation goals for
ground water that is potentially drinkable should be the proposed
MCL of .5 ppb. Cleanup |evels associated with surface water should
account for the potential use of the surface water as drinking
water, inmpacts to aquatic |life, and inpacts through the food chain.
OCccasional ly, stormwater runoff to nearby streans can contribute
significant environnental or health risks, especially to those
eating contam nated fish.
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3.1 Soils

The concentration of PCBs in the soil above which sone action
shoul d be considered (i.e., treatnment or containnment) will depend
primarily on the exposure estimated in the baseline risk assessnment
based on current and potential future |and use. This section has
correspondi ngly been organi zed according to categories of
alternatives differentiated by the expected direct contact that

will occur. Other factors influencing the concentration to which
soil s should be excavated or contained include the inpact the
resi dual concentration will have on ground water and potenti al

envi ronnental inmpacts. Since these pathways are pertinent to all
Site categories, they are discussed in separate sections. The

gui deline concentrations provided in this section do not inply that
action must be taken at a Superfund site, rather they indicate the
area over which sone action should be considered once it has been
determ ned that action is necessary to provide protection of hunman
heal th and the environnent.

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

TABLE 3-1
Recommended Soil Action Levels -- Analytical Starting Points
(Consi ders ingestion, inhalation, and dermal contact only)

Land Use PCB Action Levels (ppm
Resi dent i al 1 ppm
| ndustri al 10 - 25 ppm

These action |levels and the assunptions discussed in the follow ng
sections can be used to reduce the need for detailed site-specific
ri sk assessments; however, future site uses should be well
understood and final cleanup |levels nmust still reflect all relevant
exposure pat hways and be defensible on a site-specific basis.

The anal ysis of PCBs is conplicated by the fact that there are
209 different PCB conmpounds! Al ford-Stevens, 1986). Common
anal ytical methods are listed in Table 3-2.

1Arachol ors are groups of PCBs with different overal
percent ages of chlorine. For exanple, Arochlor 1242 contains 42%
chl orine made up of tri- and tetra- chlorinated biphenyls. PCB
i somers are those conpounds that have the sane nunber of chlorine
atonms. |Individual PCBs isoners, of which there are 209, are called
congeners.
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3.1.1 Prelimnary Renediation Goals for Residential Areas

The concentration that defines the area over which sone action
must be taken is the concentration of PCBs that can protectively be
left on site without managenment controls. In areas where | and use
is residential, this concentration will be based on standard
assunptions for direct contact -- dermal, ingestion, and inhal ation
-- and shoul d consider potential inpact to ground water, which is
di scussed in section 3.1.4.

For Superfund sites, the risk remaining after renmedi ation
shoul d generally fall within the range of 104 to 10 i ndi vi dual
excess cancer risk. Based on the standard exposure assunptions
associated with residential |and use (ingestion, inhalation, and
dermal contact), concentrations of .1 ppm PCBs to 10 ppm PCBs wi |
generally fall within the protective range. A concentration of 1
ppm PCBs equates to approximtely a 105 excess cancer risk 3sum ng
no soil cover or nmanagenent controls. The 1 ppmstarting point for
residential scenarios reflects a protective, quantifiable

concentration for soil. Lower concentrations (e.g., reflecting a
10-¢ risk level) are not generally quantifiable and in many cases
wi Il be bel ow background concentrations. (Because of the

persi stence and pervasi veness of PCBs, PCBs will be present in

background sanples at nmany sites.) A concentration of 1 ppm PCBs
shoul d therefore generally be the starting point for analysis at
PCB- cont am nat ed Superfund sites where |and use is residential.
Al ternatives should reduce concentration to this level or limt
exposure to concentrations above this |evel.

As part of the devel opnment of the cleanup levels in the PCB
Spill Cleanup Policy, a detailed analysis of the direct contact
pat hways was perfornmed by the EPA Office of Health and
Envi ronment al Assessnment (U.S. EPA, 1986a). This anal ysis was
subsequently updated to account for the revised cancer potency
factor and ingestion assunptions (U S. EPA, 1988d). This analysis
estimates risk | evels associated with various concentrations of
PCBs based on physical paraneters of PCB 1254. It is also estimted
that a 10 inch cover of clean soil will reduce risks by
approxi mately one order of magnitude. Using sone of the basic
assunpti ons associated with PCBs (e.g., nobility, volatility,
absorption) described in this analysis and the standard exposure
assumptions for residential |and use presented in the Risk
Assessnment Gui dance (U.S. EPA, 1989e), risk levels associated with
various concentrations of PCBs in soil were calcul ated (see
Appendi x B). This analysis fornms the basis for the
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Table 3-2
ANALYTICAL METHODS FOR PCBs

Matrix Method GC GC/M Detection Limit? Quantification Limit?
S
Qil Bdlar and Lichtenberg yes lessthan 2 ppm 2 ppm
ASTM 04059 yes lessthan 2 ppm 2 ppm
S/ Sedment Method680  yes  -100ppb tppm
Method 6083° yes 0.1-0.5ppb 80 ppb
Waer  EPAMehod505  yes  01-O5ppb(basedon notgven
(Microextraction) the arochlor present)
Method 508A* 0.1- 0.5 ppb (as not given
(Perchlorinetion) decachl orobiphenyl)
Method 680 yes  -100ppb 1 ppm
Method 6083° yes 0.1- 0.5 ppb 0.5 ppb
Ar NIOSHMehodS53  yes

Horos| sorbent, hexane
extraction, GC/ECD

1 Detection limit indicates the concentration above which the presence of PCBs will be detected by the
andytica method.

2 Quantification limit indicated the concentration above which the quantity of PCBs present can be
determined.

3 U.S EPA, 1986d.
4 U.SEPA, 19883, Glaser, 1981.

5 Method 608 depends on the presence of an intact Arochlor. Anaysts can estimate possible PCB
concentrations when intact Arochlors are not present. However, if thisis done the presence of PCBs
should be confirmed using Method 680. Method 680 can identify PCB isomers.
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anal ytical starting point summarized here. The primary assunptions
and an exanple calculation for a PCB concentration of 1 ppmare
shown in Table 3-3. It should be noted that sone of these
assunmpti ons nmay be overly conservative on a site-specific basis. For
exanple, the calculation for the inhalation pathway assunes that
soneone is on the site 24 hours a day for 30 years and that the

concentration of PCBs in the air in a house on this site will be the
same as the concentration in the air outside. In many cases, parti al
covering of the soil will Iimt the |evel of PCBs that can
volatilize. Another consideration is that the cal cul ati on was based

on the properties of Arachlor 1254 and properties may vary for

di fferent congeners as shown in Table 3-4. Toxicities may also vary
(McFarl and, 1989; Kinbrough, 1987; Safe, 1985), though there is
limted information on this and the toxicity based on Arachlors 1254
or 1260 should generally be used.

As noted above, these calculations reflect direct exposure
assunmptions only and may not be appropriate where ground water or
ecol ogi cal habitats are potentially threatened. These |levels are
consistent with the gui dance provided by the PCB Spill Cl eanup
Policy which recommends a 10 ppm cl eanup level with a 10 i nch cover
for residential areas.

3.1.2 Prelimnary Renedi ation Goals for Industrial/Renote Areas

In renmpte areas or areas where |land use is industrial, a nore
appropriate concentration at which to start analysis may be 10 to 25
ppm since direct exposure is |ess frequent than for residential
| and use and hi gher concentrations will be protective. (Under the
PCB Spill Policy this category includes sites that are nore than .1
kmfromresidential/comercial areas or where access is |limted by
ei ther man-nmade or natural barriers (e.g., fences or cliffs).) For
exanpl e, at Superfund sites located in industrial areas ingestion
and i nhal ati on exposures are nore limted than for a residenti al
area. Even assum ng exposure equivalent to that in residential
areas, these levels (10 to 25 ppm are still within the acceptable
ri sk range (approximtely 10-4 based on the direct contact exposure
pat hways, 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 | evel of 25
to 50 ppmfor sites in industrial or other reduced access areas.
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Table 3-3

PCB DIRECT CONTACT ASSUMPTIONS
(See Appendix B for detailed calculation)

INGESTION:

Soil ingestion (1 to 6 years)
Soil ingestion (7 to 24 years)
Body weight child
Body weight adult
Absorption of PCBs from
ingested soil
INHALATION

Adult inhdation rate
Lung absorption of inhaled PCBs
DERMAL

Surface area (3 - 18 years)
Surface are (adult)

Soil to skin adherence factor
Exposure frequency (child)
Exposure frequency (adult)
Adsorption fraction

0.2 g/day*
0. 1 g/day*
16 kgt
70 kgt

30%?

30 mé/day*
50%

0.4 mf/event?
0.31 r¥/event?
2.77 mg/crm?/t
132 eventgyear!
52 eventslyear
10%2

To estimate exposure, the average concentration of PCBsin soil over the exposure period is calculated. The

concentration of PCBs will decrease with time due to volatilization.

EXAMPLE CALCULATION

At 1 ppm PCB initid soil concentration:

Average concentration over 10 inches over 6 years = 0.54 ppm
Average concentration over 10 inches over 30 years = 0.28 ppm

Risk due to soil ingestion =2 X 10°®
Risk dueto inhdation =7 X 10°

Risk due to dermal contact = 7 X 10°
Tota risk (al pathways) = 1.6 X 10°

1U.S. EPA, 198%
2U.S. EPA, 1986a
3U.S. EPA, 1986a
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Table 3-4

CHEMICAL AND PHY SICAL PROPERTIES OF PCBs

Vapor
Solubility 2 Pressure Henry'sLaw

Molecular Specific in Water (mmHg) Congtant
PCB Weight Kow Gravity (mgll) at 25EC (atm-m’/gmol)
PCB-1016
(Arochlor 1016) 2579 24,000 042 4x10
PCB-1221 200.7 12,000 1182 150 6.7x10*
PCB-1232 2322 35,000 1.266 145 406x 1072
PCB-1242 266.5 380,000 1380 024  406x10* 573x 10%
PCB-1248 2995 1,300,000 1.445 54x10%2 494x10* 351x10°%
PCB-1254 3284 1,070,000 1538 12x10% 7.71x10° 837x10%
PCB-1260 3775 14,000,000 1.620 27x10% 405x10° 7.13x 10°%
PCB-1262 1.646
PCB-1268 1.810
PCB-1270 1947
PCB-2565 1727
PCB-4465 1712
PCB-5442 1434
PCB-5460 1.740
2,255 -Tetra
chlorobiphenyl 4.6x 102
2,2',3,4,5-Penta-
chlorobiphenyl 22x10?

#Hutzinger et a., 1974, Monsanto Chemical Co., undated.
PMacK ay and Leinonen, 1975.
“Hwang, 1982, and U.S. EPA, 1980b.

Bioaccumulation factor: 31,200 L/kg, (U.S. EPA, 1986a)

Soil-water partition coefficient (U.S. EPA, 1980a): 22 - 1938 L/kg.
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3.1.3 Assessing the Inpact to G ound Water

Generally, PCB soil cleanup |evels based on direct contact
assumptions will provide sufficient protection of ground water.
However, if ground water is very shallow, oily conpounds are or
were present, or the unsaturated zone has a very | ow organic carbon
content, an additional evaluation of the residual concentration
that will not exceed |levels found to be protective for ground water
shoul d be made.

There are many factors such as soil perneability, organic
carbon content, and the presence of organic colloids, which can
i nfl uence PCB novenent fromsoil into ground water. The situation
is conplicated by the Iow solubility of PCBs and the preval ence of
their occurrence as solutes in oils. At this point the mgration of
PCBs to ground water can only be described qualitatively. Table 3-4
lists factors affecting mgration for several PCBs.

PCBs are very imopbil e under conditions where the PCB
concentration in the agueous phase is controlled by the aqueous
solubility of PCBs and transport is governed by partitioning
bet ween the water and soil. However, |ow solubility conmpounds I|ike
PCBs nmay migrate through facilitated transport on coll oi dal
particles (Backhus, 1988) or dissolved in nore nobil e substances
such as oils if present as a separate phase (U. S. EPA, 1989f).
Measur ement s of di ssol ved organic carbon (DOC) in | eachate nay hel p
assess this nmovenent since PCBs will sorb to the organic material.
Concentrations of PCBs in water sanples exceedi ng PCB water
solubility indicate that PCBs are being solubilized by sonething
ot her than water. PCBs in oils will be nobile if the oil itself is
present in volunmes |arge enough to nove a significant distance from
the source. If immscible fluid flowis significant, PCB transport
predi cti ons nust be based on imm scible fluid fl ow nodels.

3.2 Ground Water

| f PCBs have contam nated potentially drinkable ground water,
ground water response actions should be considered. As discussed
above, PCBs generally have low nobility but can be transported with
oils in which they may be di ssolved. A problemthat arises is that
once the imm scible fluid has been imovbilized through capillary
retention in the soil pore space (termed the residual saturation),
PCB transport is governed by the rate at which the PCBs dissol ve
fromthe oil into the water noving past the residually saturated
oil. This is a very slow process with the residual saturation
serving as a long-term source of contam nation.
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Emul sification of the residual oil, and PCB transport in mcelles
may al so occur.

PCBs have al so been found to mgrate within aquifers sorbed to
col l oi dal particles. This novenment can be assessed through
anal yzing both filtered and unfiltered ground water sanples for
PCBs (U.S. EPA, 1989f and U.S. EPA, 1989q).

In both scenarios described above, PCBs can be found in
unfiltered ground water sanples at levels that exceed health based
concentrations. The proposed MCL for PCBs is .5 ppb reflecting a
10-4 excess cancer risk. (Proposed MCLs are considered TBC for
ground water that is potentially drinkable.) These situations are
al so very difficult to address actively. In the first case,
residual oil |odged in pore spaces continues to be a source of PCBs
and are very difficult to renmove through traditional punp and treat
met hods. In the case of PCBs present on particulates, the rate of
renmoval through ground water extraction may be very limted and
substantial amounts of clean water will be affected as it is pulled
into the contam nated zone. Because of the technical
i npracticability of reducing concentrations to health-based | evels,
remedi es designed to prevent further mgration of contam nants may
be the only viable option for portions of the contam nated ground
water. This may involve renoving nore sol uble organics present
whi ch increase the nobility of the PCBs present.

3.3 Sedi ment

The cl eanup | evel established for PCB-contam nated sedi ment
may be based on direct contact threats using exposure assunptions
specific to the site if the surface water is used for sw nm ng.
More often, the inpact of PCBs on aquatic |life and consuners of
aquatic life will drive the cleanup level. Interimcriteria for
sedi ment based on achieving and maintaining WQC in the surface
wat er have been devel oped for several chemcals (U S. EPA, 1989a).
The approach used to estimate these values is called the
Equilibrium Partitioning Approach (EP) which is based on two
interrel ated assunptions. First, that the interstitial water
concentration of the contam nant is controlled by partitioning
bet ween the sedi ment and the water at contam nant concentrations
wel | below saturation in both phases. Thus, the partitioning can be
cal culated fromthe quantity of the sorbent on the sedinment and the
appropriate sorption coefficient. For nonpol ar organic
contam nants, the primary sorbent is the organic carbon on the
sediment; therefore, the partition coefficient is called the
organi ¢ carbon normalized partition coefficient, K,. Second, the
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toxicity and the accunul ati on of the contam nant by benthic
organisms is correlated to the interstitial, or pore water
concentration and not directly to the total concentration of the
contam nant on the sedi ment.

When the EP approach is used to estimate sedinent quality
criteria, chronic water quality criteria (WQC) (U. S. EPA 1980c and
U.S. EPA 1985a) are used to establish the "no-effect” concentration
in the interstitial water. The interstitial water concentration
(C) is then used with the partition coefficients (K,) and the
foll owi ng equati on:

Csed = Koc * C\/\/
to calculate the concentration of the contam nant on the
sedi ment (C,oq) that at equilibriumw Il result in this interstitial
wat er concentration. This concentration on the sedinmnent will be the

nunerical criteria value (SQC).

Interimsedinment quality criteria for PCBs are shown in
Tabl e 3-5. These val ues were derived using the Koc value of 6.14
for PCBs which was estimated using the nmedian of the | og nean Kow
val ues for Arochlor 1242. Confidence limts (95% around this Koc
val ue based on prelimnary uncertainty estimtes range fromb5.44 to
6. 85. The WQC concentration of .014 ug/L for freshwater aquatic
life (U.S. EPA, 1980b) is derived using the residue value of .64
ug/g fromstudies with m nk and the mean bi oconcentration factor
for sal nonids of 45,000. The WQC concentration of .03 ug/L PCBs for
sal twater was not used. Instead, a WQC concentration of .024 ug/L
for saltwater was cal cul ated using the FDA Action |level of 2.0
ug/ g, a nean BCF of 10,400 and a lipid value for benthic species of
8.0 percent. Therefore, the SQC concentrations in Table 3-5 are
intended to protect wildlife consuners of freshwater benthic
species and the marketability of saltwater benthic species.

To determne if the sedi ment concentration of a nonpol ar
cont am nant exceeds the sedinent criteria values, the concentration
of the contam nant and the organic carbon content of the sedi nent
must both be known. Because the sedinment criteria values are
presented as normalized to organic carbon content (i.e., presented
on a per organic carbon weight basis -- ug/gC), the normalized
sedi ment concentrati ons of the contam nants nust be cal cul at ed.
These nornmalized concentrations can then be directly conpared with
the interimvalues shown in Table 3-5. SQC concentrations do not
apply to sedinents containing | ess than 0.5% organi c carbon.

| f concentrations of PCBs in sedinents exceed these SQC
val ues, chem cal nonitoring of indigenous benthic and water
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col um species should be instituted to determne if prey species of
wildlife or marketable benthic or water columm species contain
unaccept abl e concentrati ons of PCBs. Monitoring of indigenous
wildlife species will provide insights into actual extent of
exposure to PCBs froma specific site relative to reference sites.
This is particularly inportant where the areal extent or the

het erogeneity of sedi nent contam nation by PCBs is great and
because bi omagnification of PCBs in food chains is not considered
in deriving the aquatic |life WQC concentrations. If cheni cal
monitoring of biota fails to indicate that uses are inpaired, the
need for extensive renedi ati on based on exceedence of SQC val ues
shoul d be questi oned.

TABLE 3-5
PCB Sediment Quality Criteria’
Sediment Quality Sediment
Criteria (ug/gcC) Conc. (ug/9g)
WOC - Freshwater Mean 95% Confid.
Int. OC = 10% OC = 1%
.014 ug/L 19 3.8 - 99 1.9 .19

(.38 - 9.9) (.038 -.99)
WQC - Saltwater

.024 ug/L 33 6.6 — 170 3.3 .33
(.66 -17) (.066 = 1.7)

' Based on Koc = 6.14 (5.44 - 6.85). If these SQC are
exceeded chemical monitoring of PCB concentrations in
indigenous biota is recommended prior to decisions on
ecological risks or remediation. These SQC apply to
sediments whose organic carbon (OC) concentrations are
greater than .5%.

3.4 Ecol ogical Considerations

The occurrence of PCBs at Superfund sites often poses
significant threat to wildlife. Mbility of PCBs into ground water,
into air, and through biological vectors can result in adverse
ecol ogi cal inpacts beyond the i medi ate boundaries of the site. It
is inmportant to consider interactive ecol ogical processes relative
to PCB contam nation as part of the renmedial investigation. This
eval uation can provide insights into other avenues of human
exposure in addition to ensuring protection of wldlife.

Assessnents of PCB sites by the Departnment of the

Word-searchable version — Not a true copy 36



I nterior have concl uded that PCB concentrations of 1 - 2 ppmwill
be protective of wildlife such as mgratory birds and that
providing a soil cover over nore highly contam nated areas can
further mtigate threats to acceptable |evels. However, the
uncertainty regarding environnmental inpacts described bel ow may
warrant nmore in-depth analysis at sites where this pathway nay be
of particular significance; e.g., sensitive species, high
agricultural use.

It may be inportant to note that, from a toxicol ogical and
ecol ogi cal perspective, not all PCB congeners will have the sane
effects. Discrimnation of congeners appears operative at nmany
physi cal, chem cal, and biological |evels: primary source materials
differ fromenvironnental sanples; toxicity values differ anong
congeners; persistence in the environment varies; and
bi oaccunul ati on potential varies anong congeners and across trophic
| evel s. Consequently, an established environnmental concentration
based on total PCB concentration (i.e., irrespective of the
specific congeners) may show little relationship to biological
phenonmena (e.g., food chain contam nation, toxicity, etc.).

Met abol i sm of PCBs can occur in a diverse group of organisns
i ncludi ng bacteria, plants, and animls. (Fungi al npost certainly
possess simlar capabilities.) For the nost part the |esser
chl ori nated congeners are nore readily subject to metabolism
whereas the penta-, hexa-, and heptachlorinated forms are quite
recal citrant. Metabolism should not be equated with degradati on,
because certain conversions are better thought of as nodifications
of the parent conpound; and in sonme cases the nodified forms nay
become nore toxic, nore water-soluble, nore bioavail able. To date
t he best evidence for degradation is denonstrated for certain
bacteria which are capable of dechlorinating the |esser
chol ori nated congeners.

Toxicity synmptons are nost clearly observed in animls
(Focardi, 1989 and Aulerich, 1986). Usually the synptons are
subl ethal . Chronic exposures lead to disrupted hornone bal ances,
reproductive failure, teratomas, or carcinomas. Plants do not
appear to exhibit detectable toxicity responses to PCBs (Fletcher,
1987a and Fl etcher, 1987b).

Bi ol ogi cal contam nation may occur through a variety of
routes. Aquatic organisns may incorporate PCBs from water,
sedi ment, or food itens. Subterranean animals, simlarly accunul ate
PCBs via dermal contact and ingestion (Tarradellas, 1982). Exposure
scenarios in above-ground
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terrestrial popul ations additionally nmay occur via volatilization.
The | east understood features of food web contam nation are those

related to the uptake, fate and transport of PCB congeners in
pl ants.
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Chapter 4
Devel opi ng Renedi al Alternatives

As described in Section 1, one of the Superfund expectations
is that principal threats at a site will be treated wherever
practicable and that lowthreat material will be contained and
managed. Treatnment and di sposal options for PCB contam nated
mat eri al are governed by the type of material that is contam nated
and the concentration of PCBs in the material that is to be
di sposed. Principal threats will generally include materi al
contam nated at concentrations exceeding 100 ppm or 500 ppm
dependi ng on the |l and use setting. Where concentrations are bel ow
100 ppm (l ess than 2 orders of magnitude above the starting point
action level), treatnment is less likely to be practicabl e unless
the volume of contam nated material is relatively |ow

The treatnent options for contam nated soils and sl udges m xed
with soil are discussed in this chapter. (Consistent with the
Superfund expectations and TSCA requirenents, PCB |liquids generally
will be incinerated. Aqueous PCB streans generally will be treated
by traditional treatnment systenms such as carbon adsorption.) There
are three primary options for non-liquid PCBs at concentrations of
50 ppm or greater that are conpliant with TSCA ARARs (there is no
separate consideration given to non-liquid PCBs at concentrations
greater than 500 ppm:

1. Incineration;

2. Treatnent equivalent to incineration;
3. Disposal in a chemcal waste landfill.

There are additional options for addressing PCB contam nat ed
dredged material. Superfund expectations indicate that innovative
treat ment net hods shoul d be consi dered where they offer conparable
or superior treatnment performance, fewer/| esser adverse inpacts, or
| omwer costs than nore denonstrated technol ogi es. For PCBs, possible
i nnovati ve technol ogies neeting these criteria include sol vent
extration, KPEG biological treatnent, and in-situ vitrification.
For lowthreat material that is contained and managed in
pl ace over the long term appropriate engineering and institutional
controls should be used to ensure protection is maintained over
time. An initial framework for determ ning appropriate |long-term
managenent controls is provided in Table 4-2. As indicated by this
table, institutional controls alone are not sufficient to provide
protection except in cases where the concentrations remai ning are
| ow and the expected | and use is industrial.
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4.1 ldentifying Principal Threats/Low Threat Areas

The process for devel oping alternatives at Superfund sites
with PCB contam nation described belowis outlined in the fl ow
chart in Figure 4-1.

Once the area over which sone action nust be taken to reduce
ri sks has been identified; i.e., areas contam nated above 1 ppm
PCBs (residential) or areas contam nated above 10 - 25 ppm PCBs
(industrial), the wastes conprising the principal threat at the

site should be identified. These wastes wi |l include soi
contam nated at 2 to 3 orders of magnitude above the action |evel.
For sites in residential areas, principal threats will generally

i nclude soils contam nated at concentrations greater than 100 ppm
PCBs. For sites in industrial areas, PCBs at concentrations of 500
ppm or greater will generally constitute a principal threat.

Consi stent with Superfund expectations, the principal threats at
the site should be treated. Treatnment nethods are described in
Section 4. 2.

I n sone cases, it may be appropriate to treat materi al
contam nated at concentrations | ower than what woul d ot herw se
define the principal threats because it is cost effective
considering the cost of treatnent verses the cost of containnment,
because the site is |located in a sensitive area such as a wetl and,
or because the site is located in an area where containment is
unreliable such as a floodplain. In other cases, it my be
appropriate to contain the principal threats as well as the
| ow-threat material because there are |arge volunmes of contani nated
mat eri al, because the PCBs are m xed with other contam nants t hat
make treatnment inpracticable, or because the principal threats are
not accessible; e.g., sites where they are buried.

Material that is not treated but is above actions |evels
shoul d be contained to prevent access that would result in
exposures exceeding protective levels. A framework of |ong-term
managenent controls for various site scenarios is provided in
section 4. 3.

4.2 Treatnent ©Methods

Several nmethods have been used or are currently being
eval uated to reduce the toxicity, nmobility, or vol une of
PCB- cont am nated material. Depending on the volunme of material to
be treated, the other contam nants that may be present, and the
consi stency of the contam nated material, one or nore of these
met hods shoul d be considered as options for addressing the
principal threats.
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Figure 4-1 ! Key Steps In the Development of Remedial Alternatives for PCB-Contaminated Superfund Sites*

What is the action area
assuming unlimited exposure?

o

s : . .
%% : ‘ Residential

Industrial

1 ppm PCB - =
OF:F; B tor P : o 10 ~25 ppm PCB XXX Containment
or greater

Action Area

5

5 s
T

What are principal threats to be treated?
(PCBs at 500 ppm or greater, or more than 2 orders ot magnitude above the action level.)
Treat principal threats at least to levels that are to be contained (90% reduction)

Exceptions:

+ Large municipal fandfills
« lnaccessible contamination
%W

or greater

>,

How should material remaining at the site be contained? Exceptions:
« Small volumes
« Sensitive exposures
+ Unreliable containment

Contain residues and Partially Treat Fully Treat

remaining material Treat to levels requiring fewer Treat to levels for which no
(See Table 3) quiring

fong-term management controls lgng-te_rm management controls
(See Table 3) {including access restrictions) are
necessary

* These numbers are guidance only and should not be treated as regulations.
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In addition to incineration, there are several other
technol ogies that result in the destruction or renpoval of PCBs in
contam nated soil. These nethods can be used with no long-term
managenent of treatment residuals if they can be shown to achieve a
| evel of performance equivalent to incineration, as required in
40CFR761. 60(e). As described in guidance (U. S. EPA, 1986¢c), this
determ nati on can be made by denonstrating that the solid treatnent
residuals contain | ess than or equal to 2 ppm PCBs using a total
wast e anal ysis. When a renmedial action alternative for a Superfund
site involves use of a technol ogy that can achi eve substanti al
reductions but residual concentrations will still exceed 2 ppm the
alternative should include |ong-term managenment controls as
outlined later in Table 4-2. This will not be considered equival ent
treatment but will be treated as closure of an existing hazardous
waste unit consistent with TSCA chem cal waste |andfill
requi rements (RCRA cl osure - 40CFR 264. 301 and TSCA chem cal waste
landfill - 40CFR 761.75). As described in Table 4-2, certain |ong
t erm management controls nmay be wai ved using the TSCA wai ver
provi si on, depending on the concentration of PCBs remaining and
ot her site-specific factors.

A Dbrief discussion of some of the pertinent considerations for
several treatnent technol ogies that address PCBs foll ows. The
eval uati ons descri bed bel ow provide the substantive consi derations
pertinent to treatnent of PCBs on Superfund sites. When material is
transported off-site for treatnent, the treatnment facility nust be
permtted under TSCA. Table 4-1 sunmarizes inportant considerations
and consequences associated with the use of the various
t echnol ogi es that should be accounted for in devel opi ng and
eval uating alternative renedi al actions.

4.2.1 Incineration

| nci neration, covered in 40CFR761. 70, shoul d achi eve the
equi val ent of six 9's (99.9999% destruction renoval efficiency.
This is indicated by the requirenment that nass air em ssions from
the incinerator stack shall not be greater than .001 g PCB/ kg of
PCB contam nated material fed into the incinerator

4.2.2 Cheni cal Dechlorination (KPEG
Chem cal reagents prepared from pol yet hyl ene gl ycol s and

pot assi um hydr oxi de have been denonstrated to dechl orinate PCBs
t hrough a nucl eophilic substitution process. Studies
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Table 4-1
PCB TREATMENT METHODS AND APPLICATION CONSEQUENCES

Methods

Incineration

Biologicd Tregtment

Solidification

Vitrification

KPEG (Potassum Polyethylene Glycol ate)

Solvent Washing/Extraction

Granular Activated Carbon

Word-searchable version — Not a true copy

43

Consderations/Consequences

Cost
Residual disposa (ash, scrubber water)

Public resistance
Efficency
By-products

Treatment time
Not proven effective for all PCB congeners

Voldilization

Leachability

Physicd drength

Life of compogte sintegrity

Cost

Volatilization

Leachability

Cog (varies with reagent recycleability)*
Efficiency (varies with Arochlor type)

Aqueous wastes must be dewatered either asa
pre-step or in areactor

Volatilization of solvent

Solvent recovery

Inability of solvent to extract al PCBs

Severd extraction steps

Solvent resdud remainsin extracted soil
Extracts require destruction via other methods

Removd efficiency in soil has not been
established
Spent carbon requires treatment/disposal



have shown that the products of the reaction are non-toxic,
non- mut ageni ¢, and non-bi oaccunul ati ve (desRosiers, 1987).
Treatability studies in Guam and at the Wde Beach Superfund Site
in New York have shown that PCB concentrations can be reduced to

| ess than 2 ppm However, variable concentrations in material to be
treated will result in varying efficiencies of the treatnment system
and systens nust be nonitored carefully to ensure that sufficient
reaction time is allowed.

This technol ogy can achi eve performance | evels that are
consi dered equivalent to incineration; however, treatability
studies generally will be required to denonstrate that the
concentration reductions can be achieved on a consistent basis for
the material that is to be treated. In sone 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 in which case chem cal waste |landfill requirenents will also

need to be net.
4.2.3 Biological Treatnment

Some work has been done on the use of mcrobes to degrade PCBs
ei t her through enhancing conditions for existing mcrobes or m xing
t he contam nated material with engi neered m crobes (Quensen, 1988;
Bedard, 1986; Unterman, 1988; Abranmow cz, 1989). The use of this
process requires detailed treatability studies to ensure that the
specific PCB congeners present will be degraded and that the
byproducts of the degradation process will not be toxic. For
in-situ application, it is possible that extensive aeration and
nutrient addition to the subsurface will increase the nobility of
PCBs through transport on particul ates. This phenonenon shoul d be
consi dered when potential ground water contam nation is a concern.

I n-situ application does not trigger TSCA requirenents (unless
di sposal occurred after February 17, 1978) and the primary
consi deration should be attai nnent of cleanup |evels established
for the site based on the evaluation of factors described in
Chapter 3. Biological processes involving the excavation of
contam nated material for treatnent in a bioreactor that can be
shown to achi eve residual concentrations of |less than or equal to 2
ppm PCBs can be consi dered equival ent treatnment. Treatnent
residuals can be re-deposited on site without |ong-term nanagenent
controls as long as treatnent byproducts do not present a threat to
human health and the environnent.

Word-searchable version — Not a true copy 44



4.2.4 Solvent Washing/ Extraction

Sol vent washi ng/ extraction involves renoving PCBs from
excavated contam nated soil and concentrating themin a residual
side streamthat will require subsequent treatnent, generally
incineration. Often the solvent can be recovered by taking
advantage of certain properties of the solvent being used.

Ali phatic amnes (e.g., triethylamne [TEA]), used in the Basic
Extractive Sludge Treatnment (B.E.S.T.), exhibit inverse
mscibility. Below 15 degrees C, TEA can sinultaneously solvate
oils and water. Above this tenperature, water beconmes inm scible
and separates fromthe oil and solvent. Consequently, a process can
be designed to renove water and organics at | ow tenperatures,
separate the water fromthe organi c phase at hi gher tenperatures,
and recover nost of the solvent through distillation. The high
concentration PCB streamis then typically incinerated.

A simlar process, called critical fluid extraction, involves
t aki ng advantage of increased solvent properties of certain gases
(e.g., propane) when they are heated and conpressed to their
“critical point.” Once the PCBs have been extracted, the pressure
can be reduced allow ng 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 limt to the percentage reduction (on the order of
99.5% achievable with these processes. Repeat applications can
i ncrease the reductions obtained and studi es have shown that PCB
concentrations in the extracted soil of less than 2 ppm can be
achi eved. However, it may not be cost-effective for sites where
there are |large volunmes of material at very high concentrations.

4.2.5 Solidification/Stabilization

The ternms solidification and stabilization are sonetinmes used
i nt erchangeabl y, however, subtle differences should be recognized.
Solidification inplies hardening or encapsul ation to prevent
| eachi ng, whereas stabilization inplies a chem cal reaction or
bonding to prevent |eaching. Solidification of PCBs can be
accompl i shed by use of pozzol ons such as cenment or |ine.
Encapsul ati on, rather than bonding, occurs to prevent |eaching of
the PCBs. There is some evidence in the literature that the excess
hydr oxi des are substituted on the biphenyl ring resulting in a
dechlorination reaction (U.S. EPA, 1988c). The dechl orinated
product would probably be | ess toxic than the parent nol ecul e.
Stabilization my be acconplished using a nodified clay or other
bi nder to bond to the PCB preventing
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| eachi ng of the PCBs even under extreme environmental conditions.
This product will probably be stable over tinme because of the
bi ndi ng, but no changes in the parent npol ecul es are expected.

To assess the reduction in nobility achieved through
solidification, |eaching analysis, such as the Toxicity
Characteristic Leaching Procedure (TCLP), should be perforned
before and after solidification. Since PCB m gration potential is
reduced but the PCBs are still present in the waste and the | ong
termreliability of the treatnment process is uncertain, |long-term
managenent controls as outlined in Table 4-2, based on the
concentration of PCBs stabilized or up to a factor of 10 | ower
(based on the results of the performance eval uation), should be
incorporated into the alternative.

4.2.6 Vitrification

Vitrification involves the use of high power electrical
current (approximately 4 MV transmtted into the soil by |arge
el ectrodes which transformthe treated material into a pyrolyzed
mass. Organic contam nants are destroyed and/or volatilized, and
i norgani ¢ contam nants are bound up in the glass-like mass that is
created. Vol atilized organics nust be captured and treated. Since
this process is often performed in-situ without disturbing the
contam nated material, the requirenents of TSCA would not be
appl i cabl e unl ess di sposal occurred after February 17, 1978. Al so,
it is often advantageous to consolidate contam nated material into
one area for purposes of applying the process in which cases TSCA
requi renments would apply for PCBs at concentrations greater than 50
ppm since this novenent constitutes di sposal. Because the process
results in conplete pyrolosis of the PCBs in the affected area it
is considered equivalent to incineration and no |ong-term
managenent woul d be warranted based on the PCBs. The perineter of
the treated area should be tested using the TCLP to determne if
| ong term managenent controls are warranted in areas where
gradations in tenperature resulted in |lower |evels of PCB
destructi on.

4.3 Determ ning Appropriate Managenent Controls for Areas Were
Concentrations Are Above the Action Levels

Consi stent with the Superfund expectations |owthreat materi al
shoul d generally be contained on site. As described above, this
wi Il generally include soil with PCBs at concentration of |ess than
100 ppm (residential) or PCBs at concentrations of |ess than 500
ppm (i ndustrial). The
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managenent controls that should be inplenented for the materi al
that remains at these sites above the action level will depend on
the material that is to be contained and hydrogeol ogi cal and

net eor ol ogi cal factors associated with the site. Controls may
include caps, liners, leachate collection systens, ground water
nmonitoring, surface water controls, and site security. A general
framewor k of appropriate controls under various site scenarios is
provided in Table 4-2. If disposal of PCBs subject to TSCA
(concentrations greater than 50 ppm) occurred after 1978, then the
| ong-term managenent controls required for chem cal waste |landfills
must be addressed for material that is not incinerated or treated
by an equival ent nethod. As noted in the Table, where | ow
concentrations of PCBs will remain on site and direct contact risks
can be reduced sufficiently, mnimal |ong term managenment controls
are warranted. Controls should ensure that PCBs will not pose a
threat to the ground water or any nearby surface water. TSCA

wai vers of particular chem cal waste landfill requirenents nay be
justified. Where TSCA | andfill requirenents are not applicable
(post-78 di sposal of >50 ppm PCB material did/does not occur),
they will not be relevant and appropriate since RCRA closure

requi renments are generally the relevant ant appropriate

requi rement; consequently, the use of the TSCA waiver provision
will not be necessary.

4.3.1 Exanple Anal yses -- Long-Term Managenent Controls

To illustrate the process of determ ning the appropriate
| ong-term managenent controls for | owthreat PCB contam nation that
wll remain at a site, an exanple was devel oped. A description of

the nodels used in this evaluation is provided in Appendix C. The
paraneters used in this analysis are generally conservative. They
are summarized in Table 4-3. Four different source area PCB

concentrations were evaluated: 5 ppm 20 ppm 50 ppm and 100 ppm

The determ nation of the appropriate |ong term nanagenent
controls for this exanple site was based on preventing access to
concentrations of PCBs exceeding the action level (residential, 1
ppm industrial 10 - 25 ppm and preventing mgration of PCBs to
the ground water at concentrations that exceed the proposed
drinking water standard -- .5 ppb. The mgration to ground water
pat hway was assessed by determining the infiltration projected
t hrough four different cap designs and then nodeling the nmigration
of PCBs fromthe source area to and into the ground water.
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Table4-3
SITE PARAMETERS

Source Area--5 Acres

Average Regiona Fow 310 ft/year
Porosity of Soil--0.25

Bulk Densty of Soil--1.97 g/ml
Time--Peak 70 years from 0-10,000 years
Contaminated zone organic content--5.0%
Clean unsaturated zone organic content--0.5%
Saturated zone organic content--0.1%
PCB hdf-life--50 years

Depth of Contamination--10 feet

Depth to Groundwater--20 feet

Thickness of Saturated Zone--5feet
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The four caps evaluated in this analysis are:

1. Twelve-inch soil cap

2. Twelve-inch soil cap with 24-inch clay |ayer

3. 24-inch soil cap, flexible nenbrane liner, and 12-inch
cover soil, and

4. RCRA m nimum technol ogy cap including 24-inch soil cap,
12-inch sand drai nage | ayer, flexible nmenbrane |iner,
24-inch clay |ayer, and 12-inch cover soil.

These caps are pictured in Figure 4-2. The infiltration expected

t hrough each of these caps, presented in Table 4-4, (given the site
conditions presented in Table 4-3) was estimted using the
Hydr ol ogi ¢ Eval uation of Landfill Performance (HELP) npdel and the
mgration of PCBs to and into the ground water was estimated using
a conbi nation of a one-di nensional unsaturated zone finite-el enent
flow and transport nodul e called VADOFT (U.S. EPA, 1989f) and an
anal ytical solute/heat transport nmodul e called AT123D (Yeh, 1981).

The results of this analysis are summarized in Table 4-5. PCB
concentrations in ground water were estinmated for each of the four
cap designs and four different PCB source concentrations. Based on
this analysis, the follow ng recomendati ons for caps would be
made:

5 ppm PCBs Source At this concentration the threat of PCB

m gration to ground water at concentrations that would exceed the
proposed MCL of .5 ppb under the given site conditions is unlikely.
The maxi mum concentration averaged over 70 years (occuring after
945 years) is .099 ppb with only a soil cap. The soil cover woul d
be recommended for sites in residential areas to prevent contact

wi th concentrations above 1 ppm the starting point action |evel.

20 ppm PCBs Source Again, the analysis indicates that the threat to
ground water is not significant. Wth only a soil cap, the maxinum
concentration expected is .4 ppb. For sites in residential areas, a
cenent cover and a deed notice may be warranted to prevent contact
with PCBs exceeding the 1 ppm starting point action |evel

50 ppm PCBs Source At 50 ppm PCB concentrations in the ground
water are projected to exceed the .5 ppb level slightly --
approximately 1 ppb. At this concentration, for the site conditions
presented, cap design 2 (Figure 4-2) would be recommended. The
conbi nation of a | ow perneability cover soil and the soil cap wll
prevent PCBs frommgrating to the ground water at |evels that
exceed .5 ppb. Wth the reduced infiltration the maxi nrum PCB
concentration projected for the ground water (occurring after 1645
years) is .3 ppb. Again, a deed notice would be warranted to
prevent direct
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Figure 4-2
Cap Design Details
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322 i 24" Soil Top Layer
-2
T : : - 12" Sand - K=1x10 cm/sec
DESIGN4. — v e A 20 i Ketm10 ¥
S — FML )
‘ ‘ WAy 24" Clay -- K=1x107 cm/sec
ke MIRRR o — 12" Cover Soil-- K=3.7x10*cm/sec
RN

) 12" Sand -- K=1x10"2cm/sec (Leachate eo]lection)_]
FML 30 mil - K=1x10" &m/sec (Liner)

-2 %

«— 12" Clay --1x10'7cm/s:c (Liner)
-— 12" Sand -- K=1x10 cm/sec (Leak detection)

|
!
B SRR w . I
e —FML 30 %l -- K=1x10 1<:m/scc (Liner) |

a&’,&’)’b’b’d’ﬂ ryyyyyx)’
|
|

Landfill *
Design
(Minimum " -7 .
Technology) /36 Clay -- K=1x10 "cm/sec (Liner)

* RCRA Minimumn Technology Landfill bottom liner design for remedial actions requiring RCRA landfill construction.
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Table4-4

COVER DESIGN SUMMARY TABLE (ANNUAL VALUES)

Infiltration
Cover Site Area Precip. Runoff (Cu. | Evapotrans. (Cu. Ft.)/
Design (Acres) (Cu.Ft.) Ft.) (Cu. Ft)) Acre
1 2 258,877 3,349 113,134 71,467
2 2 285,877 78,164 114,628 33,529
3 2 258,877 127,318 131,170 226
4 2 285,877 94,262 118,162 1

Word-searchable version — Not a true copy 52




Table4-5
SATURATED ZONE DEPTH AND TIME AVERAGED CONCENTRATIONSBENEATH THE SOURCE (PPB) AND TIME OF PEAK CONCENTRATION (YEARS)

Soil Concentration 5 ppm Soil Concentration 20 ppm Soil Concentration 50 ppm Soil Concentration 100 ppm TPeak (vears)

Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap
Design Design Design Design Design Design Design Design Design Design Design Design Design Design Design Design Design Design Design Design
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

.099 .029 0.0 0.0 .396 .116 0.0 0.0 .990 .290 0.0 0.0 1.98 .580 0.0 0.0 945 1645 - -
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contact with the soil in the future.

100 ppm PCBs Source At 100 ppm PCB concentrations in the
ground water are projected to exceed the .5 ppb level slightly
--approximately .6 ppb, even with the addition of a

| ow- perneability cover soil. At this concentration, for the
site conditions presented, the cap design 3 (Figure 4-2) would
be recommended. The addition of a flexible nmenbrane |iner
reduces infiltration sufficiently to prevent m gration of PCBs
to the ground water. Consistent with Table 4-2, a deed noti ce,
fence, and periodic ground water nonitoring would al so be
reconmended.

4.4 Dredged Materi al

A speci al allowance is made under TSCA for dredged
mat eri al and muni ci pal sewage treatnment sludges in section
761.60(a) (5) (iii). If, based on technical, environnmental
and econom c considerations, it can be shown that disposal in
an incinerator or chemcal waste landfill is not reasonable or
appropriate and that an alternative disposal nethod wll
provi de adequate protection to health and the environnment,
this alternate disposal nmethod will neet the substantive
requi renments of TSCA. Since these showi ngs are integra
conponents of any renmedy selected at a Superfund site,
Superfund actions involving PCB-contam nated dredged materi al
generally will be consistent with TSCA

4.5 RCRA Hazardous Waste

As noted in section 2.3.2, special consideration nust be
given to PCB-contam nated soil that also contains materi al
consi dered hazardous under RCRA. Soil containing constituents
t hat make it hazardous under RCRA that is excavated for the
pur pose of treatnment or disposal nust be treated consi stent
with the | and disposal restrictions prior to placenent and
resi duals managed in accordance with Subtitle C closure
requi rements. This nmeans that a specific treatment nmethod nust
be applied, or specified concentration |evels nust be attained
for the waste contained in the soil, or a treatability
vari ance nust be obtained to establish alternate treatnent
standards. For soil and debris from CERCLA sites the need for
a treatability variance is presunmed (preanble to NCP, 55
Federal Register 8760-61, March 8, 1990). Treatnent guidelines
for constituents found in RCRA hazardous waste have been
devel oped for use in treatability variances and shoul d be used
as a guide in determning the reductions in contam nant |evels
that should be attained by alternative treatnment nmethods.
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PCBs al one are not consi dered hazardous under RCRA since
they are addressed under the TSCA regul ati ons; however, |and
di sposal restrictions do address PCBs under the California
Li st Waste provisions for cases where PCBs are m xed with a
waste that is considered hazardous under RCRA. If the waste is
hazardous under RCRA, and the concentration of hal ogenated
organi ¢ conpounds exceeds 1000 ppm the | and di sposal
restrictions associated with California List Waste becone
applicable. A list of conpounds regul ated under the category
of hal ogenated organi c conpounds is provided in 40 CFR part
268 Appendix Ill. PCBs are included on this list. Soil with
HOCs exceedi ng 1000 ppmthat is al so consi dered hazardous
under RCRA, nust be incinerated or treated under a
treatability variance. Under a treatability variance,
treatment should achi eve residual HOC concentrations
consistent with the levels specified for a treatability
vari ance for Superfund soil and debris. PCB concentrations
must be reduced to .1 - 10 ppmfor concentrations up to 100
ppm and percent reductions of 90 - 99.9% nust be achieved for
hi gher concentrations (U.S. EPA, 1989h). If solidification is
used, the levels specified under treatability variance
gui delines apply to | eachate obtained from application of the
Toxicity Characteristic Leaching Procedure (TCLP).

The inmplications of the | and disposal restrictions vary
sonmewhat dependi ng on whet her the waste present is a |listed
hazardous waste or is hazardous by characteristic. If the soi
contains a |listed hazardous waste, once treatnment consistent
with the | and disposal restrictions (i.e., specified treatnent
or concentration reductions consistent with the |evels
provided in the treatability variance guidelines for soil and
debris) is enployed, the residual after treatnent nust be
di sposed of in a landfill that neets the requirements of a
RCRA Subtitle C Landfill. It may be possible to delist the
residuals to denonstrate that it is no | onger hazardous; this
may be done for wastes on-site as part of the ROD;, for wastes
to be sent off-site, EPA Headquarters should be consulted
regarding de-listing. If the concentration of PCBs renaining
still exceeds 2 ppm the landfill should al so be consistent
with a chem cal waste landfill described under TSCA. As
di scussed in Section 4.3, fulfillment of RCRA Subtitle C
Landfill Closure requirenments will also guarantee fulfill nment
of TSCA chem cal waste landfill requirenments.

If the soil contains material that makes it hazardous
because of a characteristic; e.g., |eachate concentrations
exceed |l evels specified in 40 CFR 261. 24, the soil should be
treated to established BDAT levels, if any; if BDAT
concentrations are not specified, the soil should be treated
such that it no |onger exhibits the characteristic. Once

Word-searchable version — Not a true copy 55



t he BDAT |evel is achieved (if any) or the characteristic has
been renoved, it may be possible to | and di spose the waste and
Subtitle C landfill requirements would not be applicabl e but
rather, the waste would be considered a solid waste and
governed by Subtitle D. However, when PCBs are present in the
waste, long term managenment controls consistent with the

gui delines given in Section 4.2 should be enpl oyed.

4.6 Exanple Options Analysis -- Contam nated Soi

Table 4-6 outlines the ARARs that may have to be
addressed for wastes with different constituents including
those that will make the waste hazardous because either a
listed waste is present or the material exhibits a hazardous
characteristic.
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Table 4-6
EXAMPLE PCB COMPLIANCE SCENARIOS FOR CONTAMINATED SOIL

Waste Type and Redtrictions(s) Compliance Optionsto
Concentration in Effect Meset Redrictions *
PCBs>50 ppm TSCA Dispose of in chemica waste landfill;
Incinerate; or
Use equivalent treatment to 2 ppm (solid residue)
or 3 ppb (aqueous phase )
PCBs>50 ppm, TSCA Must also be consistent with chemical waste
RCRA listed waste, and landfill if final PCB concentration exceeds 2
HOCs< 1,000ppm ppm (solid residue)
[in this case PCBs
not covered by RCRA] RCRA LDRs Treat to LDR treatment standard for listed or
waste; or
Obtain an equivalent treatment method petition; or
Obtain atreatability variance (soil and debris
concentration levelsas TBC); and
Dispose of according to Subtitle C restrictions
PCBs>50 ppm, TSCA Dispose of in chemical waste landfill if final PCB
RCRA listed waste, concentration exceeds 2 ppm (solid residue)
and HOCs>1,000 mg/kg
RCRA LDRs Treat to LDR PCB (i.e., incinerate) and listed waste
treatment standard; or
Obtain an equivalent treatment method petition; or
Treat to treatability variance levelsfor Superfund
soil and debris; and
Dispose of according to Subtitle C Restrictions
PCBs>50 ppm, TSCA Dispose of in chemical waste landfill if final PCB
RCRA characteristics concentration exceeds 2 ppm ( solid residue)
metal waste, and
HOCs< 1,000 mg/kg RCRA LDRs Treat to BDAT or treatability Variance levelsand
dispose according to Subtitle C restrictions
Solidify to remove characteristic (based on TCLP)
and dispose according to Subtitle D restrictions
PCBs>50 ppm, TSCA Dispose of in chemical waste landfill if PCB
RCRA characteristic concentration exceeds 2 ppm (solid residue)
metal waste, and
HOCs>1,000 ppm RCRA LDRs Incinerate to LDR treatment standard for HOCs,
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solidify ash; or

Treat by equivalent method, solidify; or

Treat to treatability variance levelsfor PCBsin soil
and debris

Treat residualsto meet BDAT/Treatability Variance
and dispose according to Subtitle C or remove
characteristic and dispose according to Subtitle D
restrictions



Chapter 5

Anal ysis of Alternatives and Sel ecti on of Renmedy

Consi stent with program expectations, it will generally
be appropriate to develop a range of alternatives for sites
with PCB contam nation, including alternatives that involve
treatment of the principal threats using nethods described in
chapter 4 or nore innovative nethods in conbination with
| ong-term management of |owthreat wastes consistent with the
framewor k provided. As described in the Gui dance on Conducting
Renmedi al I nvestigations/ Feasibility Studies Under CERCLA,
alternatives are initially screened on the basis of
effectiveness, inplenmentability, and cost (order of
magni tude). Those alternatives that are retained are anal yzed
in detail against the nine evaluation criteria.
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5.1 Evaluating Renedial Alternatives

The overall response options at any site range from
cleaning up the site to levels that would allow it to be used
wi thout restrictions to closing the site with full containnment
of the wastes. Alternatives retained for detailed analysis are
eval uated on the basis of the following criteria:

" Overall protection of human health and the environnent
" Conpliance with ARARs
" Long-term effectiveness and permanence
" Reduction of toxicity, nobility, or volune through
treat nent,
Short-term effectiveness
" Inplenmentability
" Cost
" State acceptance
Conmmuni ty acceptance

The sections that follow will discuss in turn the first seven
of these criteria and the special considerations that may be
appropriate when PCB contam nation is to be addressed. State
and community acceptance are inportant criteria but are
generally handled no differently for PCB sites than they are
for other contam nated sites.

5.1.1 Overall Protection of Human Heal th and the Environnent

Overall protection of human health and the environnent is
achi eved by elimnating, reducing, or controlling site risks
posed t hrough each pathway. As covered in section 3, this
i ncludes direct contact risks, potential mgration to ground
wat er, and potential risks to ecosystens. Often alternatives

wi Il involve a conmbination of methods (e.g., treatnent and
contai nnent) to achieve protection. In general, renedies for
PCB sites will involve reducing high concentrations of PCBs

t hrough treatnment and | ong-term managnent of materials
remai ni ng. The nmet hods of protection used to control exposure
t hrough each pat hway shoul d be described under this criterion.

5.1.2 Conpliance Wth ARARs

As outlined in section 2, the primry ARARs for
al ternatives addressing PCB contam nation derive fromthe TSCA
and the RCRA, and for actions involving PCB contam nated
ground water and/or surface water, the SDWA and the CWA
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Si nce RCRA cl osure requirenments are generally rel evant
and appropriate at Superfund sites even when a hazardous waste
is not involved, a discussion of the neasures taken at the
site for the alternative being considered that are consi stent
with the RCRA requirenents is warranted.

TSCA is applicable where disposal occurred after February
17, 1978 including any alternatives involving novenent of
material with 50 ppmor greater PCBs and conpliance with the
substantive requirenents nust be addressed. For alternatives
that do not achi eve the standards specified for treatnent of
PCBs under TSCA, consistency with | ong-term nmanagenent

controls associated with a chem cal waste |andfill nust be
denonstrated. Consistency may be achieved by conplying with
the specified landfill requirenments or neeting the substantive

findings to support a waiver as provided in the TSCA
regul ati ons (40 CFR 761.75).

Al t hough the PCB Spill Policy is not ARAR, it is an
i nportant TBC. A statenent indicating the relationship between
the cleanup | evels selected and the cleanup levels in the
Spill Policy for alternatives involving no or m nimal |ong
t erm managenment controls is usually warranted.

Because PCBs adhere strongly to soil, it may be
i npracticable to reduce concentrations in the ground water to
t he proposed MCL |l evel of .5 ppb throughout the entire plune,
for sites where PCBs have mgrated to the saturated zone. PCBs
adsorbed to particul ates can be renmpoved in extraction wells;
however, they will be drawn through the aquifer very slowy. A
wai ver from State standards or the MCL once it becomes fina
may be warranted for sites where ground water restoration time
franes are estimated to be very long or where cl eanup cannot
be achi eved throughout the entire area of attainment. Interim
remedi es (extraction for a specified period of time such as 5
years) to assess the practicability of extraction or other
techni ques may be worthwhile to deternmine the feasibility of
achi eving drinking water |levels or at a m ninmum reducing
risks to the extent practicable.

5.1.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and pernmanence addresses how wel |
a remedy maintains protection of human health and the
envi ronnent after renmedial action objectives have been net.
Al ternatives that involve the renoval or destruction of PCBS
to the extent that no access restrictions are necessary for
protection of human health and the environnment provide the
greatest long-term effectiveness and per manence. The
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uncertainty associated with achieving renedi ati on goals for

t he treatnent nethods considered may distinguish alternatives
with respect to this criterion. Alternatives that limt the
mobility of PCBs through treatnment such as
solidification/stabilization afford |ess |ong-term

ef fectiveness and permanence than alternatives that
permanently destroy the PCBs, although solidification in
conbi nati on with managenent controls can be very reliable
based on the site-specific circunstances involved. Generally,
alternatives relying solely on |ong-term managenent controls
such as caps, liners, and |eachate collection systens to
provi de protection have the | owest |ong-term effectiveness and
per manence; however, this may be appropriate where

| ow-concentration material is to be contained or where
excavation is not practicable. Many alternatives will involve
conmbi nati ons of treatnent and containnent and wil|
consequently fall at various points along the permanence
conti nuum dependi ng on the volume and concentration of
residuals remaining on site.

5.1.4 Reduction of Toxicity, Mbility, or Volume Through
Tr eat nent

The antici pated performance of treatnent technol ogi es
used in the alternatives is evaluated under this criterion.
Alternatives that do not involve treatnent achieve no
reduction of toxicity, nobility, or volune through treatnent
and shoul d not be described as doing so under this criterion
(e.g., placing a cap over contam nated soil does not reduce
mobility of PCBs through treatnment). Alternatives that use
treatment nethods that have a high certainty of achieving
substantial reductions (at |east 90% of PCBs have the
greatest reduction of toxicity. Alternatives that treat the
maj ority of the contam nated material through these processes
achi eve the greatest reduction in volunme. Alternatives that
utilize methods to encapsulate or chemcally stabilize PCBs
achi eve reduction of mobility; however, nobst of these
processes also increase the volunme of contam nated materi al
and this nust be consi dered.

5.1.5 Short-Term Ef fecti veness

The effectiveness of alternatives in protecting human
health and the environment during construction and
i npl ementation is assessed under short-term effectiveness.
This criterion enconpassess concerns about short-term i npacts
as well as the length of time required to inplenment the
alternatives. Factors such as cross-nedia inpacts, the need to
transport contam nated material through popul ated areas, and
potential disruption of ecosystens may be
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pertinent. Because PCBs do vol atilize, remedies involving
excavation will create short-termrisks through the inhalation
pat hway. For actions involving |arge volunmes of highly

contam nated material this risk may be substantial; however,

it can be controlled.

5.1.6 Inplenentability

The technical and adm nistrative feasibility of
alternatives as well as the availability of needed goods and
services are evaluated to assess the alternative's
i npl enentability. Many of the treatnent nethods for PCBs
requi re construction of the treatnment systemon-site since
commerci al systens for such techni ques as KPEG and sol vent
washi ng may not be readily avail able. other nethods, such as
bi orenedi ati on, require extensive study before their
effectiveness can be fully assessed. This reduces the
i mpl ementability of the alternative. Ofsite treatnent and
di sposal facilities nmust be permtted under TSCA and usually
under RCRA as well if other contam nants are present. This nmay
affect the inplenentability of alternatives that require PCB
material be taken offsite due to treatnent and di sposal
facility capacity problens and the need to transport
contam nated material. Finally, the inplenmentability of
al ternatives involving | ong-term managenent and |limtations on
Site access to provide protection may be limted by the site
| ocation; e.g., flood plain, residential area.

5.1.7 Cost

Capital and operation and mai ntenance costs are eval uated
for each alternative. These costs include design and
construction costs, renedial action operating costs, other
capital and short-term costs, costs associated with
mai nt enance, and costs of performance eval uati ons, including
nonitoring. All costs are calculated on a present worth basis.

5.2 Selection of Renedy

The renmedy selected for the site should provide the best
bal ance of tradeoffs anong alternatives with respect to the
ni ne evaluation criteria. First, it should be confirnmed that
all alternatives provide adequate protection of human health
and the environnment and either attain or exceed all of their
ARARs or provide grounds for invoking a CERCLA waiver of an
ARAR. Sone of the key tradeoffs for sites with

Word-searchable version — Not a true copy 62



PCB cont am nati on i ncl ude:

" Alternatives that offer a high degree of long-term
effecti veness and permanence and reduction of toxicity,
mobility, or volune through treatnment, such as
i ncineration, generally involve high costs. Short-term
effectiveness for such alternatives my be | ow since
ri sks may increase during inplenentation due to the need
to excavate and possibly transport contam nated materi al,
resulting in cross-nedia inpacts.

" Alternatives that utilize innovative nethods, often |ess

costly than incineration, to reduce toxicity, nobility,

or volunme are often nore difficult to inplenment due to
the need for treatability studies and to construct
treatnment facilities onsite. In addition, the treatnent

| evel s achi evable and the long term effectiveness and

per manence may be | ess certain.

" Alternatives that involve stabilization to reduce the

mobility of PCBs and limt cross-nedia inpacts that may

result fromincineration (particularly inportant when

ot her contam nants such as volatile metals are present)

at a |lower cost than other treatnment methods, have higher

uncertainty over the long term but may provide advant ages
in long-termeffectiveness over alternatives that sinply
contain the waste in place.

Alternatives that sinply contain PCBs do not utilize
treatnment to reduce toxicity, mobility, or volunme of the
wast e, have |lower long-term effectiveness and pernmanence
than alternatives involving treatnment, but are generally
| ess costly, easy to inplenment, and pose m ni mal
short-term i npacts.

The relative trade-offs based on these considerations w ||
vary depending on site specific considerations discussed in
earlier sections; i.e., concentration and volune of PCBs, site
| ocation, and presence of other contam nants.

5.3 Docunentation

Typically, a ROD for a PCB-contam nated site should
i nclude the follow ng unique conmponents in addition to the
standard site characterization and FS summary information
descri bed in the Guidance on Preparing Superfund Deci sion
Docunent s:

Renedi ati on goals defined in the FS. For the selected
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remedy, the ROD shoul d descri be:

— Cl eanup | evel s above whi ch PCB-contam nated materi al
wi |l be excavated. A conparison of the |evels selected
to PCB Spill Policy |evels and explanation of why they
differ may be warranted.

— Treatnment levels to which the selected renmedy w ||
reduce PCB concentrations prior to re-depositing
residuals onsite or in a landfill. The consistency of
these levels with the TSCA requirenents (i.e., the
requi renent to denonstrate achievenent of 2 ppmor |ess
in solid treatnent residue for material that wll
remain on site with no controls), and RCRA LDR
requi renments for hazardous wastes, should be noted.

" A description of technical aspects of the remedy, such as
the follow ng (should be included in alternative
descri ptions):

— Treatnment process, including the disposition of al
effluent streans and residuals.

— Time frame for conpleting the remedy and control s that
will be inplenmented during this time to ensure
protection of human health and the environnent.

— Long term managenent actions or site controls that wl|
be inplemented to contain or limt access to PCBs
remai ning on site. The consistency with RCRA cl osure
and TSCA chem cal waste landfill measures, and
necessary TSCA wai vers, should be indicated.
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SUMMARY REPORT Of FY82 THROUGH FY89
RECORDS OF DECISION WHICH ADDRESS POLYCHLORINATED BIPHENYLS
AS A CONTAMINANT OF CONCERN

SITE NAME, STATE [ROD SIGN DATE] [LEAD] COSTS RD/RA AROCHLORS PRE-TREATMENT EXCAVATION ESTIMATED  RATIONALE WHY INCINERATION
COMPONENTS OF THE SELECTED REMEDY COMPLETE CONCENTRATION LEVELS VOLUME WAS NOT SELECTED
REGION 01
Cannon Engineering/Plymouth, MA [03/31/88] [F]
Decontamination of all structures and $2,700,000 RD: 89/4 Not Not Not Not Incineration selected.
debris with offsite disposal; excavation  Capital Cost RA: 91/4 Stated Stated Stated Stated

of contaminated soils with onsite
thermal aeration; excavation of PCB
contaminated soils and offsite
incineration and disposal; restrict
ground water use; ground water
monitoring.

Norwood PCBs, MA  [09/29/89] [F]

Excavation and onsite treatment of $16,100,000 RD: 91/3 1016 2,060 ppm 1-25 ppm 31,550 Incineration was selected for
PCB-contaminated soils and sediments Present RA: 92/4 1254 sediment cubic yards oil extract from solvent

using solvent extraction; area specific Worth 1260 extraction process. Incineration
soil target cleanup levels established was chosen only as a

based on area risk assessment contingency remedy for soil
exposure scenarios; offsite incineration and sediment due to higher

of oil extract from solvent extraction cost.

process; soil cover over treated soils;
decontamination of machinery using
solvents; extraction and treatment of
PCB-contaminated ground water using
carbon adsorption with offsite disposal
of spent carbon; ground water use
controls; and wetlands restoration.

O'Connor, ME [09/27/89] [RP]
Excavation and onsite treatment of $13,590,000 RD: 91/4 1260 200,000 ppm max Not 23,500 Incineration was not selected
approximately 23,500 cubic yards of Present RA: 94/1 Stated cubic yards as primary treatment due to its
soil and sediments containing PCBs Worth
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(CONTINUED)

of ash; excavation and onsite solvent
extraction of 5-50 ppm PCB
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SITE NAME, STATE [ROD SIGN DATE] [LEAD] COSTS RD/RA AROCHLORS = PRE-TREATMENT EXCAVATION ESTIMATED RATIONALE WHY INCINERATION
COMPONENTS OF THE SELECTED REMEDY COMPLETE CONCENTRATION LEVELS VOLUME WAS NOT SELECTED

using solvent extraction; solvent short-term air quality impacts

extract will be incinerated offsite; on Local community and onsite

treated soils containing lead levels workers.

>248ppm will undergo

solidification/stabilization treatment

and offsite disposal; backfilling using

clean and treated soils; pumping and

offsite treatment of approximately

195,000 gallons of surface water

containing PCBs; and extraction and

onsite treatment of PCB (Arochlor 1260)

contaminated ground water using

filtration/carbon adsorption.

Ottati & Goss, NH [01/16/87] [S]

Excavation of PCS contaminated soil $6,055,000 RD: 8972, Not 143 ppm 1 ppm 14,000 EPA feels that the

and sediment and treatment using Present Worth subsequent Stated (sediment), cubic yards recommended health-based

incineration following test burn; RCRA RD start 20 ppm excavation criterion of 20 ppm

delisting evaluation to be conducted pending (soil) is appropriate for this site and

for ash residuals; aeration of other trial is consistent with EPA draft

contaminated soils, including PCB soil RA: 91/4 guidance (Development of

with concentrations less than 20 ppm; Advisory Levels for PCB

pilot study to be conducted to Cleanup). Soil aeration will be

demonstrate the aeration process. consistent with RCRA
requirements achieving 1 ppm
for sediments with less than 20
ppm PCBs.

Pinette's Salvage Yard, ME [05/30/89] [F]
Excavation and offsite incineration of $3,420,000 RD: 90/4 Not 92 ppm 1 ppm 2,200 Incineration for PCBs
PCB-contaminated soil with offsite disposal Capital Cost ~ RA: 91/4 Stated cubic yards concentrations above 50 ppm.

Solvent extraction for PCB
concentrations



(CONTINUED)

SITE NAME, STATE [ROD SIGN DATE] [LEAD] COSTS RD/RA AROCHLORS PRE-TREATMENT EXCAVATION
COMPONENTS OF THE SELECTED REMEDY COMPLETE CONCENTRATION LEVELS

ESTIMATED

VOLUME

RATIONALE WHY INCINERATION
WAS NOT SELECTED

contaminated soil with collection of
treatment waters in onsite storage
tanks and treatment by carbon
adsorption and disposal (unspecified) of
carbon filters and water, offsite
incineration and disposal of PCB oil
by-products, and onsite backfilling of
treated soils; consolidation of 500 cubic
yards of 1-5 ppm PCB soil into
excavated areas and cover with <1
ppm PCB soil; extraction and onsite
treatment of contaminated ground
water using filtration and carbon
adsorption with reinjection of treated
water and disposal of carbon residuals
(unspecified); offsite disposal of debris
affecting remediation activities; O&M.

Re-Solve, MA [07/01/83] [F]
Excavation of oil leachate soils and four $3,050,000 RD: 83/4 Not Not Not
unlined lagoons with offsite disposal at Capital Cost RA: 87/4 Stated Stated Stated
a RCRA hazardous waste facility;
capping, regrading, and revegetating of
the six acre site.

Re-Solve, MA [09/24/87] [F]
Dechlorination of PCB-contaminated soils $17,038,000 RD: 90/4 Not 3,000 ppm 1 ppm

using potassium polyethylene glycol (KPEG) Present Worth  RA: 93/1 Stated (sediment),
with onsite disposal of treated soils. 25 ppm

(soil)

Rose Disposal Pit, MA [09/23/88] [RP]

Excavation of soil and sediment with onsite  $6,450,000 RD: 90/3 Not Not 13 ppm
incineration and disposal; Present Worth  RA: 91/3 Stated Stated
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3,900 cy
(soil),

3,100 cy
(lagoon)

22,500
cubic yards

15,000
cubic yards

between 5 ppm and 50 ppm.
Replace and cover for PCBs
below 5 ppm.

Incineration was not considered
as a remedial alternative in this
Record of Decision.

Incineration not selected due
to limited facilities
(availability) and length of
implementation time.

Incineration selected.
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SITE NAME, STATE [ROD SIGN DATE] [LEAD] COSTS RD/RA AROCHLORS PRE-TREATMENT EXCAVATION ESTIMATED RATIONALE WHY INCINERATION
COMPONENTS OF THE SELECTED REMEDY COMPLETE CONCENTRATION LEVELS VOLUME WAS NOT SELECTED

recovery of subsurface free product
with offsite thermal destruction and
disposal; extraction of ground water
and treatment using air stripping and
carbon adsorption with discharge to

the aquifer.

South Municipal Water Supply Well, NH [09/27/89] [F ]
Excavation and/or dredging of 1,170 $3,394,519 RD: 91/3 Not Not 1 ppm 1,170 Incineration selected.
cubic yards of wetlands sediments Present Worth RA: 92/4 Stated Stated cubic yards

containing PCB levels >1ppm followed
by offsite incineration and disposal of
residuals; in-situ treatment of 7,500
cubic yards of soil contaminated by
volatile organic compounds using
carbon adsorption for air emissions;
ground water treatment using air
stripping; and ground water
restrictions.

Sullivan's Ledge, MA [06729/89] [F]

Excavation of contamianted soil and $10,000,000 RD: 91/1 Not 2,400 ppm 10 ppm 24,200 cy Selected remedy is
sediment with dewatering and onsite Present Worth RA: 92/4 Stated (soils), (soil), cost-effective considering
solidification and disposal; excavation, 1 ppm 1,900 cy long-term effectiveness and
clearing, and onsite and offsite disposal (sediment)  (seds) the significant reduction of
of debris; capping of eleven of the mobility equivalent to other
twelve acre site; extraction and onsite treatment alternatives (i.e.,
treatment of contaminated ground incineration).

water with onsite discharge of treated
water to surface water or to a
secondary treatment plant; diversion
and lining of surface water; ground
water institutional controls; O&M.
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SITE NAME, STATE [ROD SIGN DATE] [LEAD] COSTS RD/RA AROCHLORS PRE-TREATMENT EXCAVATION ESTIMATED RATIONALE WHY INCINERATION
COMPONENTS OF THE SELECTED REMEDY COMPLETE CONCENTRATION LEVELS VOLUME WAS NOT SELECTED
Wells G&H, MA  [09/14/89] [F]
Excavation of RCB-contaminated soils $68,400,000 RD: 91/3 Not Not 1.04 ppm 3,100 Incineration selected.
with onsite incineration and backfilling Present Worth RA: 93/2 Stated Stated cubic yards

of excavated areas; in-situ volatilization
of 7,600 cubic yards of soils
contaminated with volatile organic
compounds using carbon adsorption for
emissions; and extraction of ground
water and treatment using air stripping
and carbon adsorption.

SUBTOTAL 11

REGION 02

Bridgeport Rental & Oil, NJ [12/31/84] [F]

Excavation and onsite incineration of $35,050,000 RD: 88/2 Not >500 ppm Not 60,000 Incineration selected.
oily waste, sediment and sludge using  Present Worth RA: 92/4 Stated Stated cubic yards
a pyrotech mobile incinerator.

Burnt Fly Bog, NJ [11/16/83] [S]

Excavation and offsite disposal of $7,310,000 RD: 86/3 Not 245 ppm 8.5 ppm Not There are no mobile

liquids, sludges, asphalt pines, drums, Capital Cost  RA: 89/4 Stated Stated incinerators presently avaliable
and contaminated soils from lagoons which can reliably incinerate
and wetlands; restoration of site PCB waste. In addition, the
contours and revegetation; ground process would generate ash
water monitoring. residual, wastewater, and air

emissions which would require
treatment or secure disposal.
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soil; installation of rip rap to prevent
soil erosion; long-term ground water,
surface water, air and sediment
monitoring; institutional controls
including land use and deed
restrictions.
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Burnt Fly Bog, NJ [09/29/88] [S]
Excavation of contaminated materials $6,100,000 RD: 90/2 Not 232 ppm 5 ppm 62,000 cy Contamination found in the
and offsite disposal; containment of Present Worth RA: 91/2 Stated (soils) (soil) downstream area, while
contaminated soil in westerly 1,400 cy significant enough to pose a
wetlands; construction of a security (seds) threat in the stream, is at
fence and access road; treatability sufficiently low concentration
studies will determine the most that treatment is not
appropriate remedy for the westerly warranted. At this low
wetlands. concentration, EPA feels that
containment in a RCRA
or TSCA permitted facility
would be protective.
Chemical Control, NJ [09/23/87] [F]
In-situ fixation of contaminated soil (drill $7,280,000 RD: 91/2 1242 6 ppm Not 18,000 Incineration is more expensive
large diameter soil borings, inject chemical ~ Capital Cost 1254 Stated cubic yards than the selected alternative
fixating material and mix with soil); RA: 93/1 1260 and does little to further
treatability studies will be conducted during reduce risk at the site.
remedial design.
Clothier Disposal, NY [12/23/88] [S]
Cover contaminated soil containing less $500,000 RD: 89/3 1242 2.7 ppm 1 ppm 2,500 EPA determined that the risk
than 1 ppm PCBs with one foot of clean Present Worth RA: 90/4 cubic yards levels associated with the

residual contamination was
minimal and within the range
considered acceptable for
Superfund remedies. The
selected remedy provides
additional protection by
reducing the threat of contact
and ingestion through capping.
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SITE NAME, STATE [ROD SIGN DATE] [LEAD] COSTS RD/RA AROCHLORS  PRE-TREATMENT EXCAVATION ESTIMATED RATIONALE WHY INCINERATION
COMPONENTS OF THE SELECTED REMEDY COMPLETE CONCENTRATION LEVELS VOLUME WAS NOT SELECTED
GE Moreau, NY [07/13/87] [RP]

Excavation of 8,600 cubic yards of soil $4,664,000 RD: 87/4 Not 3,000 ppm Not 8,600 Incineration onsite or offsite for
with onsite disposal within existing Capital Cost RA: 89/3 Stated Stated cubic yards some 8,600 cubic yards of
slurry wall containment area; cap material would be prohibitively
disposal area; extension of public expensive compared to the
water supply to approximately 100 other two remedial alternatives
homes; institutional controls. described. Incineration was

therefore eliminated from
future consideration.
Hooker/Hyde Park, NY [11/26/85] [FE]

Extraction and onsite phase separation  $17,000,000 RD: 8674 1248 3,000 ppm Not Not Incineration selected.
of non-aqueous phase liquids (NAPL) Total Cost RA: 92/1 Stated Stated

from ground water followed by thermal

destruction.

Hudson River PCB, NY [09/25/84] [F]

In-situ containment of remnant $2,950,000 RD: 8974 Not 1,000 ppm Not Not The capital costs associated
shoreline deposits; covering of affected Capital Cost RA: 92/1 Stated Applicable  Applicable with constructing a multi-
areas with soil, regrading, and seeding; incinerator system that would
stabilization of river bank, if necessary. have the capacity to handle

the massive amounts of PCB
sediment (at the site) would
approach 250 million dollars.

Kin-Buc Landfill, NJ [09/30/88] [RP]

Extraction of ground water and aqueous $16,635,000 RD: 90/2 Not 5,882 ppm Not 3,000,000 It would be difficult for a
phase leachate and onsite treatment using ~ Present Worth  RA: 93/1 Stated Stated gallons single incinerator facility to
carbon adsorption and aerobic/anaerobic (leachate)  dedicate itself to handling such
biodegradation treatment with onsite a large volume of hazardous
residual
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SITE NAME, STATE [ROD SIGN DATE] [LEAD] COSTS RD/RA AROCHLORS = PRE-TREATMENT EXCAVATION ESTIMATED RATIONALE WHY INCINERATION
COMPONENTS OF THE SELECTED REMEDY COMPLETE CONCENTRATION LEVELS VOLUME WAS NOT SELECTED

discharge to surface water; collection waste. Even if an incinerator

and offsite incineration of oily phase dedicated itself to disposing Kin-

leachate; installation of a slurry wall Buc wastes, it is estimated that

and cap with periodic monitoring; O&M. it would take 35 years to
complete incineration.

Krysowaty Farm, NJ [06/20/84] [F ]

Excavation and offsite disposal of $2,164,014 RD: 85/4 1221 300 ppm Not 4,000 PCB contamination at the site

contaminated soils and wastes at an Capital Cost RA: 86/2 1260 Stated cubic yards did not exceed 500 ppm;

approved PCB facility; monitoring of therefore, disposal of

onsite wells; provide alternate water contaminated soils will occur in

supply to affected residents; post- a TSCA approved landfill. If soils

closure environmental monitoring. are encountered with PCB
levels above 500 ppm, these
soils will be incinerated per
TSCA requirements.

Ludlow Sand & Gravel, NY [09/30/88] [FE]

Excavation of contaminated soil and $3,727,000- RD: 91/1 Not 482 ppm 10 ppm 10,000 Thermal treatment

sediment and onsite consolidation, $14,548,900 RA: 9372 Stated cubic yards (incineration) was not expected

disposal, and capping; collection of Present Worth to offer significant increases in

leachate using either a passive drain
system or an active extraction well
system and dewatering of
contaminated leachate and ground
water with onsite discharge of effluent
to surface water or offsite discharge;
multimedia monitoring.
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and the environment, or short-
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for the increased cost.
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SITE NAME, STATE [ROD SIGN DATE] [LEAD] COSTS RD/RA AROCHLORS = PRE-TREATMENT EXCAVATION ESTIMATED RATIONALE WHY INCINERATION
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Renora, NJ [09/29/87] [FE]
Excavation and offsite landfilling of $1,344,000 RD: 88/4 1260 37,000 ppm 5 ppm 1,100 Excavation and offsite disposal
PCB-contaminated soils; excavation and  Capital Cost RA: 9074 cubic yards also may include offsite
onsite biodegradation of incineration as a component of
PAH-contaminated soils; backfilling; the selected remedy.
grading; and revegetation.

Swope Oil & Chemical, NJ [09/27/85] [F ]
Excavation and offsite incineration of $3,134,683 RD: 88/4 1242 500 ppm 5 ppm 145 cy Total site contamination not
PCB "hot spots"; removal of tanks, Total Cost 1248 > 50 ppm incinerated due to cost.
buildings, and debris with offsite RA: 90/4 1254 8,650 cy
incineration; extraction and offsite 1260 < 50 ppm
incineration of aqueous tank contents;
offsite disposal of non-aqueous tank
contents; excavation of PCB
contaminated soil and buried sludge
area with offsite disposal.

Wide Beach Development, NY [09/30/85] [S]
Conduct pilot study on KPEG (potassium  $9,295,000 RD: 89/2 1254 1,026 ppm 10 ppm 22,300 Incineration not retained as a
polyethylene glycol) treatment to Present cubic yards viable alternative through
determine effectiveness in neutralizing Worth RA: 91/1 preliminary screening. No
the PCB contaminated soil. rationale was provided in the

ROD.

York Qil, NY [02/09/88] [F]
Excavation and dewatering of PCB $6,500,000 RD: 91/1 1248 210 ppm 10 ppm 30,000 Incineration was not selected
contaminated soil and sediments with Capital Cost RA: 93/2 1254 (soil) cubic yards because further treatment of
solidification in a mobile onsite unit, 1260 1 ppb 25,000 the residential ash following
the stabilized material will be tested (ground gallons thermal destruction may be
to verify its non-leachability and then water) needed to fuse the high

disposed onsite; extraction of ground
water with onsite treatment using an
oil skimmer and oil/water separator
with discharge into a modular water
treatment unit; offsite treatment (to
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be selected following treatability
studies) of PCB-contaminated tank oils;
demolition and decontamination of the
empty storage tanks.

SUBTOTAL 15

REGION 03

Delaware Sand & Gravel, DE [04/22/88] [FE]
Excavation of PCB-contaminated soil at ~ $18,250,000 RD: 90/2 Not 49 ppm Not 29,722 Incineration selected.
Drum Disposal Area and Ridge Area; Total Cost RA: 93/4 Stated Stated cubic yards

temporary onsite storage followed by
onsite mobile incineration of excavated
soil and waste; treatability studies;
residential ash will be analyzed and
disposed onsite.

Douglassville Disposal, PA [06/24/88] [S]

Removal, transportation, and offsite $4,050,000 RD: 89/3 1260 6,400 ppm Not 200,000 Incineration selected.
incineration of liquid and sludge tank Capital Cost RA: 91/1 Stated gallons
waste; decontamination of tanks,

piping, processing equipment, and

building materials designated for

salvage or reuse to a level not to

exceed 100 ug/100 square centimeters

PCBs on the surface; offsite disposal of

building rubble, concrete, asphalt, and

other materials that cannot be

decontaminated to less than 50 ppm

PCBs and treatment (dewatering or

incineration) of generated

decontamination of fluids.
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Douglassville Disposal, PA [06/30/89] [S]

Excavation and onsite thermal $39,280,670-  RD: 90/3 Not 1,889 ppm Not 48,400 Incineration selected.
treatment of contaminated soils, $53,619,000 RA: 9174 Stated Stated cubic yards
sludges and sediments with Capital Cost

solidification and onsite disposal of ash
residuals; installation of soil covers in
contaminated source areas; deed
restrictions.

Fike Chemical, WV [09/29/88] [F ]
Excavation and removal of tanks and $13,130,000  RD: 89/2 Not Not Not Not Incineration selected.
drums with offsite incineration and Present Worth RA: 90/1 Stated Stated Stated Stated

disposal; drainage and onsite
treatment of lagoon sludge using ion
exchange or chemical oxydation;
wastewater treatment using
granulated activated carbon with
offsite residual discharge to surface

water.

Lehigh Electric, PA [02/11/83] [F]
Excavation and offsite disposal of soils $6,401,000 RD: 84/1 Not 110,000 ppm 50 ppm 18,800 There are no mobile
greater than 50 ppm; additional Capital Cost RA: 84/4 Stated cubic yards incinerators permitted to
removal of soil where cost- effective; operate in Pennsylvania.
demolition of buildings onsite; grading Operating costs also would be
and revegetation; O&M. excessive, making this option

not cost-effective.

M.W. Manufacturing, PA [03/31/89] [F]
Excavation of contaminated waste and $2,061,000 RD: 89/4 Not 54 ppm Not 875 Incineration selected.
soil followed by offsite incineration at a Capital Cost RA: 90/1 Stated Stated cubic yards

RCRA permitted facility; incinerator
ash will be disposed offsite at a RCRA
landfill.
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Ordinance Works Disposal, WV [03/31/88] [FE]
Onsite mobile incineration and $6,718,000 RD: 91/2 1016 229 ppm 5 ppm Not Incineration selected.
containment of excavated soils and Present Worth  RA: 93/4 1260 Stated
sediments; onsite disposal of non-EP
toxic ash residuals in an inactive
landfill; offsite disposal of EP toxic ash
at an approved RCRA facility; close
inactive landfill using multi-layer cap.

SUBTOTAL 7
REGION 04

Airco Carbide, KY [06/24/88] [RP]

Excavation and consolidation of $6,090,000 RD: 89/3 Not 4 ppm Not 5,000 Incineration was not retained as
contaminated sediments and surface Present Worth RA: 91/4 Stated (seds) Stated cubic yards a viable alternative through
soils in former Burn Pit Area and cap; preliminary screening. No
extraction of ground water and onsite rationale was provided in the
treatment using air stripping, carbon ROD.

adsorption, and oil/water seperation
with discharge of treated water offsite
to surface water; deed restrictions;
construction of organic vapor recovery
system; construction of flood plain
protection dike; installation of a
leachate extraction system and
upgrade existing clay cap.

Geiger/C&M Qil, SC [06/01/87] [F ]
Excavation and onsite thermal $7,700,000 RD: 89/2 1254 4 ppm 1 ppm 11,300 Incineration selected.
treatment of soil to remove organics Present Worth RA: 91/4 cubic yards
followed by solidification/stabilization
of thermally treated soil following
treatability studies.
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Goodrich, B.F. Chemical Group, KY [06/24/88] [RP]
Extraction of ground water and $6,090,000  RD: 89/3 Not 4 ppm Not 5,000 Incineration not retained as a
treatment using air stripping, carbon Present Worth RA: 91/4 Stated (seds) Stated cubic yards viable alternative through
adsorption, and oil/water separation preliminary screening. No
with discharge of treated water to rationale was provided in the
surface water; deed restrictions; ROD.
excavation and placement of the
contaminated surface soils in former
burn pit area and cap; construction of
an organic vapor recovery system;
construction of a flood protection dike;
installation of a leachate extraction
system and upgrade existing landfill
clay cap.
Nowbray Engineering, AL [09/25/86] [F]
Excavation of contaminated soils and $750,000 RD: No RD 1260 1,500 ppm 25 ppm 4,800 Incineration preferred in ROD,
either on- or offsite incineration or Capital Cost date; cubic yards however, Regional Coordinator
onsite stabilization/solidification of removal stated that solidification was
these soils. action will be selected by the removal
conducted to program.
inplement
ROD; solid-
fication was
chosen as
the selected
action;
RA: 87/4
Newport Dump, KY [03/727/88] [FE]
Restoration and extention of leachate $516,000 RD: 8871 1242 1,020 ppm Not Not Incineration was not considered
collection system; restoration, Capital Cost RA: 88/1 1260 Applicable  Applicable as a remedial alternative in this

regrading, and revegetation of clay
cap; monitoring of ground water and

soil; O&M.

Word-searchable version — Not a true copy
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Newsom Brothers Old Reichold, MS  [09/18/89] [F]

Excavation of PCB-contaminated $14,180,249 RD: 90/4 1254 10 ppm 0.12 ppm 48,370 Incineration for soils and
sediments and soils with offsite Present Worth  RA: 92/2 sediment cubic yards sediments was not selected
disposal; excavation of non-PCB due to uncertainty over volume
contaminated black tar-like waste of material to be treated and
material with offsite treatment using lack of acceptance by State and
incineration and offsite disposal of ash community. Higher cost was
at a RCRA landfill considered a minor influence

in decision.

Pepper's Steel & Alloy, FL [03/12/ 86] [FE]

Solidification of PCB contaminated soils $5,212,000 RD: 87/1 Not 2,700 ppm 1 ppm 48,000 Incineration was not selected
with a cement type mixture and Present Worth RA: 89/3 Stated cubic yards due to serious environmental
onsite placement of residuals; residual disadvantages (2-16% of lead
analysis of solidified soils prior to escapes into the aquifer),
disposal. inavailability of incinerators,

complexity of waste matrix,
time intensive remedy, costly,
and requires additional waste

handling.
Smith's Farm Brooks, KY [09/29/89] [F ]
Excavation of PCB contaminated soil, $26,900,000 RD: 91/1 1248 6,100-13,100ppm 2 ppm 26,200 Incineration selected.
waste material and sediments from site Present Worth  RA: 93/3 1254 cubic yards
Area B with onsite incineration 1260

followed by solidification/fixation of
treatment residuals; capping of soils in
Area A; construction of leachate
collection system; access restrictions;
and ground water monitoring.
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REGION 05

A&F Materials/Greenup, IL  [06/14/85] [FE]

Excavation and offsite disposal of soil $824,000 RD: 84/3 Not Stated Not Stated 1 ppm 1,332 Incineration was not considered
contaminated above recommended Capital Cost RA: 85/4 cubic yards as a remedial alternative in this
action levels; decontamination and Record

removal of onsite equipment and
buildings; ground water monitoring;
O&M.

Alsco Anaconda, OH [09/08/89] [RP]
Excavation of 50 cubic yards of sludge $4,161,066 RD: 91/3 Not Stated 3,000 ppm max Not Stated 3,300 Incineration selected for PCB
with PCB levels >500ppm followed by Capital Cost RA: 93/4 sludge cubic yards concentrations >500ppm.
offsite incineration and disposal;
excavation of remaining 3,250 cubic
yards of sludge and soils (PCB
concentrations <500ppm) with offsite
disposal in compliance with all RCRA
and TSCA regulations; backfilling
excavated areas; and deed restrictions.

Belvidere Municipal Landfill #1, IL [06/30/88] [S ]

Soils in the drum disposal area will be $5,617,000 RD: 90/1 1242 51,000 ppm 50 ppm Not Stated Incineration selected for soils
resampled and those containing Present Worth RA: 92/3 1254 containing greater than 50 ppm
greater than 50 ppm PCBs will either 1260 PCBs.

be excavated and incinerated offsite or
left in place and capped with a soil
cover; soils contaminated with less
than 50 ppm PCBs will be consolidated
with the landfill material prior to

capping.
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Bowers Landfill, OH [03/31/89] [RP]
Capping; management of surface $4,267,500 RD: 90/4 1242 36 ppm Not Stated Not Stated Incineration was not considered
debris; erosion control and monitoring Present Worth RA: 92/1 1248 as an alternative remedy, and
of ground water; O&M. 1254 no rationale rationale was

provided in the ROD.

Cross Brothers Pail, IL [09/28/89] [S]

Resampling of localized PCB soil area to $2,076,500 RD: 91/2 1242 42,900-112,000 pp 10 ppm 5 Incineration selected.
identify existence of PCB source; if Present Worth RA: 92/4 1248 cubic yards

identified the source area will be 1254

excavated and incinerated offsite at a 1260

TSCA incinerator; installation of a
passive ground water collection and
soil flushing system; ground water
monitoring; and deed and access
restrictions.

Fields Brook, OH [09/30/86] [F]
Excavation of contaminated sediment $12,260,000 RD: 91/3 Not Stated 518 ppm 50 ppm 16,000 Incineration selected.
with temporary storage, dewatering, Capital Cost  RA: 94/1 cubic yards

test burns and onsite thermal
treatment followed by onsite disposal
of ash in a RCRA/TSCA landfill, unless
determined to be non-hazardous.

Fort Wayne Reduction, IN [08/26/88] [F]

Excavation of the western portion of $10,020,00 RD: 91/3 Not Stated 14.2 ppm 10 ppm 230,000 Incineration selected for drum
the site for removal of 4,600 buried Present Worth RA: 91/4 gallons contents; incineration not
intact drums and incineration of the selected for contaminated soil
drum contents onsite or offsite; due to high costs.

reconsolidation of excavated soils and
wastes onsite followed by hybrid
closure consisting of a compacted,
continuous soil cover.
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LaSalle Electrical Utilities, IL [08/29/86] [F ]

Excavation and incineration of $26,400,000 RD: 87/4 1248 5,800 ppm 5 ppm 25,530 Incineration selected.
contaminated soil and clean fill Present Worth  RA: 90/1 1254 cubic yards

excavated areas; decontamination of

onsite structures.

LaSalle Electrical Utilities, IL [03/30/88] [F ]

Excavation and mobile onsite $34,495,180 RD: 89/2 RA: 1248 17,000 ppm 5 ppm 23,500 Incineration selected.
incineration of PCB contaminated soils Present Worth 93/2 1254 (surface) cubic yards

and stream sediments with subsequent 10 ppm

ash analysis to determine final disposal (subsoils)

location; high pressure flushing and
mechanical cleaning of sewer lines,
and collection and treatment (to be
detailed during design, but will
include phase separation, filtration,
and air stripping) of ground water
containing PCBs at concentrations

above 1 ppb.
Laskin/Poplar Oil, OH [08/09/84] [F ]
Excavation and offsite incineration of $1,043,000 RD: 86/2 Not Stated 500 ppm Not Stated 250,000 Incineration selected.
PCB contaminated waste water and Total Cost RA: 92/4 gallons
oils.

Laskin/Poplar Oil, OH [09/30/87] [F]

Excavation and incineration of oils, $4,337,500 RD: 89/3 1221 144 ppm 6 ppm 71,100 Incineration selected.
sludges and highly contaminated soils Present Worth RA: 92/2 1242 cubic yards
and offsite disposal of ash residuals. 1254
1260
Laskin/Poplar Oil, OH [06/29/89] [F]
Thermal destruction of contaminated $11,000,000 RD: 9172 Not Stated Not Stated Not Stated 5,000 Incineration selected.
soils, ash and debris with onsite Capital Cost  RA: 9274 cubic yards

disposal of ash if delisted or offsite
disposal at a RCRA hazardous waste
landfill; demolition and thermal

Word-searchable version — Not a true copy A -17



SITE NAME, STATE [ROD SIGN DATE] [LEAD]
COMPONENTS OF THE SELECTED REMEDY

COSTS

RD/RA
COMPLETE

(CONTINUED)

AROCHLORS

PRE-TREATMENT EXCAVATION ESTIMATED
CONCENTRATION LEVELS VOLUME

RATIONALE WHY INCINERATION
WAS NOT SELECTED

Liquid Disposal, MI

Miami County Incinerator, OH [06/30/89]

destruction or decontamination of
dioxin contaminated structures, if
these structures cannot be
decontaminated then contain in a
concrete vault onsite and cap for
temporary storage; drain retention and
freshwater ponds with discharge to
surface water and treatment as
necessary; construct a multi-layer cap
over soils exceeding performance
levels; dewater site by natural ground
water flow to surface water; ground
and surface water monitoring and land
use restrictions.

[09/30/87] [S]

Excavation and onsite disposal of debris
with solidification/fixation of soil and
waste; extraction of ground water
onsite and treatment using air
strippers or ion exchange with
discharge to surface water;
construction of a slurry wall and cap.

$21,743,100
Capital Cost

[F1]
$1,700,000-
$3,500,000
Present Worth

Excavation and consolidation of ash
wastes and contaminated soils with
disposal in north or south landfill and
capping, vapor extraction and
treatment of exhaust; extraction and
treatment (unspecified) of ground
water with discharge to POTW;
pretreatment of ground water
(unspecified) if necessary; alternate
water supply.
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The level of treatment
afforded by incineration, while
desirable, particularly for PCBs,
is not cost-effective for the LDI
site contaminants.

Incineration would cost six to
seven times as much as the
selected remedy (vapor
extraction) without providing a
proportionate benefit.
Incineration would leave a
residue which would need to
be disposed onsite or at an
appropriate landfill offsite.



(CONTINUED)

SITE NAME, STATE [ROD SIGN DATE] [LEAD] COSTS RD/RA AROCHLORS PRE-TREATMENT EXCAVATION ESTIMATED  RATIONALE WHY INCINERATION
COMPONENTS OF THE SELECTED REMEDY COMPLETE CONCENTRATION LEVELS VOLUME WAS NOT SELECTED

Midco I, IN [06/30/89] [RP]

Excavation and onsite treatment of $9,094,000 RD: 91/1 1242 44 ppm Not Stated 122,400 cy Incineration is more expensive
12,400 cubic yards of contaminated soil  Capital Cost RA: 93/1 1254 (soil) than the selected alternative
and waste and 1,200 cubic yards of 1248 1,200 cy and does little to further
contaminated sediments by a (seds) reduce risk at the site.

combination of vapor extraction and
solidification/stabilization followed by
onsite disposal; installation and
operation of a ground water pumping
system to intercept contaminated
ground water followed by reinjection
into a deep well; installation of RCRA
cap.

Midco I, IN  [06/30/89] [RP]

Excavation and onsite treatment of $11,755,400 RD: 91/1 Not Stated < 50 ppm Not Stated 35,000 cy Incineration is more expensive
35,000 cubic yards of contaminated soil  Capital Cost  RA: 93/4 (soil) than the selected alternative
and waste, and 500 cubic yards of 500 cy and does little to further
sediments by solidification/stabilization (seds) reduce risk at the site.

followed by onsite disposal of the
solidified waste; installation and
operation of a pumping system to
intercept contaminated ground water
followed by discharge to a deep
injection well; installation of RCRA cap.

Ninth Avenue Dump, IN  [09/20/88] [F ]

Containment of the oil layer by $1,960,000 RD: 90/3 1248 1,500 ppm Not Stated  250,000- Incineration not selected
constructing a soil-bentonite slurry Capital Cost RA: 92/1 1254 700,000 because the oil layer is

wall extending into the clay layer 30 1260 gallons contaminated with chlorinated
feet below the surface; extraction of dibenzo-dioxins as well as PCBs
oil and ground water within the and it may be difficult to find a
containment area with treatment of commercial incinerator

ground water using oil/water separator
and discharge into a ground water
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recharge system; temporary onsite willing to accept dioxin
storage of contaminated oil in a contaminated waste, and a
secondary containment structure mobile incinerator may not be
meeting RCRA and TSCA tank storage cost-effective.
requirements.

Ninth Avenue Dump, IN [06/30/89] [F]
Excavation of oil contaminated waste, $22,209,000 RD: 91/3 Not Not Not 36,000 cubic Incineration selected.
fill, debris, and sediments from on- and Present Worth RA: 93/4 Stated Stated Stated yards
offsite surface water followed by onsite
thermal destruction in a mobile
incinerator; extraction, treatment
(unspecified) and reinjection of
contaminated ground water inside
slurry wall to promote soil flushing;
discharge of asmall quantity of ground
water outside slurry wall to
compensate for infiltration; capping.

Outboard Marine/Johnson, IL [05/15/84] [F]
Dredge, dewater and fixate the four $13,890,000 RD: 85/3 Not 155,000 ppm 50 ppm 224,400 Fund balancing used to waive
contaminated "hot spots" containing Capital Cost RA: 91/4 Stated cubic yards applicable laws. Incineration
with PCB contaminated soil and not retained as a viable
sediments with offsite disposal. Total alternative through preliminary
amount of PCBs is estimated to be screening.
771,200 pounds.

Outboard Marine/Johnson, Ml [03/31/89] [F]
Amendment: Construction of three $19,000,000 RD: 90/2 Not 710,000 ppm > 500 ppm Not Stated There are no PCB extraction or
containment cells to hold Present Worth RA: 91/4 Stated (sediment) > soil treatment technologies
contaminated soil and sediment; 10,000 ppm specified in this ROD. There is
excavation of PCB-contaminated (Sail) no rationale documented in the

sediment and soil with onsite thermal
or chemical extraction, (or an effective
alternative treatment) with offsite
disposal of extracted PCBs; placement
of treated sediment and
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soil in lined and capped containment
cells; treatment of dredge water by
sand filtration and carbon adsorption
with discharge to either an offsite
sanitary sewer or onsite.

Rose Township Dump, MI [09/30/87] [S ]
Excavation of contaminated soil with $32,547,000 RD: 90/3 Not 980 ppm 10 ppm 50,000 Incineration selected.
onsite incineration and onsite or offsite  Capital Cost RA: 92/3 Stated cubic yards
residual ash disposal; extraction and
treatment of contaminated ground
water using chemical coagulation, air
stripping, and activated carbon
adsorption with onsite discharge of
treated water; O&M.

Schmalz Dump, WI [08/13/85] [F]

Excavation and offsite disposal or offsite  $2,088,300 RD: 87/4 Not 3,100 ppm Not 3,500 Incineration is an option for
incineration and offsite residual ash Capital Cost RA: 89/1 Stated Stated cubic yards PCB- contaminated debris
disposal of contaminated building removed from the site.
debris.

Summit National Liquid Disposal, OH  [06/30/88] [F ]

Excavation and onsite mobile $25,000,000 RD: 90/2 Not Not Not 32,000 Incineration selected.
incineration of PCB contaminated soil, Present Worth RA: 95/3 Stated Stated Stated cubic yards

sediment, and debris, including tank 88,000

contents with disposal of incinerated gallons

residual in an onsite RCRA landfill;
pre-burn tests will be required to
demonstrate the type of thermal
destruction to be employed at the
site.
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Wedzeb, IN [06/30/89] [F]
Flushing and decontamination of sewer $24,500 RD: 91/2 Not 370 ppm 10 ppm Not Incineration for PCB
lines; filtration of sewer water to Present Worth RA: 93/3 Stated (seds) Stated concentrations above 50 ppm,
remove PCB contaminated sediments; offsite TSCA Land disposal for
monitoring of the water and refiltering, concentrations below 50 ppm.
if necessary with discharge to a POTW;
analyze two barrels of sediment and 20
barrels of Rl generated waste; > 50
ppm PCB levels will be treated by
offsite incineration and levels < 50 ppm
PCB will be disposed offsite at a EPA
approved site.

SUBTOTAL 24

REGION 06

French Limited, TX [03/24/88] [F]
In-situ biodegradation of sludges and $47,000,000 RD: 90/1 Not 616 ppm 23 ppm 149,000 Incineration is more expensive
contaminated soils using indigenous Present Worth RA: 95/2 Stated cubic yards than the selected alternative
bacteria with aeration of the lagoon and does little to further
waste to enhance the degradation reduce risk at the site.
process; residues from the treatment
process will be stabilized and disposed
onsite.

Geneva Industries, TX [09/18/86] [S]
Offsite disposal of surface structures to  $14,992,000 RD: 88/1 Not 1,750 ppm 100 ppm 22,500 The selected remedy offers the
hazardous waste landfill; excavation of Capital Cost RA: 91/3 Stated cubic yards same level of protection for
soils with > 100 ppm PCBs and drums public health and the

with offsite disposal to an

EPA-approved facility; construction of a
multi-layer clay cap and slurry wall;
extraction and treatment of ground
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water using carbon adsorption with offsite remedies, offsite
discharge to adjacent flood control disposal has been selected as
channel. the remedy for this site.

Gurley Pit, AR [10/06/86] [FE]
Construction of an onsite pond water $5,780,000 RD: 88/4 Not 20 ppm Not 17 ¢y (oil),  The large increase in cost for
treatment unit with discharge to Capital Cost  RA: 91/2 Stated Stated 15,984 cy incineration for a small gain in
Bayou; removal of contaminated solids (sludge) containment weighted against
from pond water and dispose with pit incineration of sludge waste. In
sludge; removal of oil from pond water addition, a large quantity of
using oil/water separator with waste would have to be
treatment using PCB-approved transported to an incinerator.
incinerator; extraction and stabilization This would increase the danger
of pit sludge with pond solids with of exposure of the public
onsite disposal; excavation of soil and through accidental spills.
sediments with onsite disposal with Offsite incineration was
stabilized material; cap stabilized selected for the small quantity
wastes; O&M. of PCB-contaminated oil
removed from the ponded
water.
Hardage/Criner, OK [11/14/86] [ FE]

Extraction of surface and ground water  $68,000,000 RD: 1260 > 50 ppm Not 175,000 Determine soil treatment
with separation of NAPL followed by Present Worth currently Stated cubic yards remedy during remedial design.
offsite incineration of organic liquids negotiating
with offsite disposal of ash residuals, or with PRP:
onsite incineration with onsite disposal 89/1;

of solid ash residuals, and either
recycle or treat (unspecified)residual
liquids followed by offsite discharge;
onsite treatment of soils
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and debris by one or more of the
following: chemical neutralization,
solidification, dewatering, chemical
oxidation/reduction, air stripping;
rotory-kiln incineration bench-scale
test to be conducted for moisture
content and reactions of soil/fluid
combinations and if successful, conduct
pilot study and emissions testing.

MOTCO, TX [03/15/85] [F]

Excavation and offsite incineration of
PCB liquid organics at a permitted
TSCA facility; excavation and offsite
disposal of PCB-contaminated tars and
sludges at a RCRA landfill; extraction of
pit water and treatment at an
industrial waste water treatment
plant.

Sheridan Disposal Services, TX [12/29/88]

Excavation and onsite biotreatment of
all sludges, debris, floating oil and
emulsion, and soils containing > 25 ppm
of PCBs; residuals, reduced to < 50
ppm PCBs, will be stabilized onsite,
returned to the pond and capped; if
the residuals are > 50 ppm PCBs, the
pond will be a RCRA compliant landfill;
decontamination and disposal of all
onsite tanks and processing equipment
with onsite treatment (unspecified) or
offsite disposal depending on contents;
treatment of storm and waste water
streams to remove solids, metal and
organics with discharge to surface
water; institutional controls.

$42,300,000
Capital Cost

[RP]
$28,346,000
Capital Cost
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RA: 94/1 Stated cubic yards

RD: 91/1 Not 223 ppm 25 ppm 44,000 Bioremediation significantly

RA: Not Stated cubic yards reduces mobility, toxicity and

Available volume and essentially
eliminates the source of
contamination to the ground
water. Incineration is
mechanically complex, using
highly specialized costly
equipment and operators and
would have required approved
offsite disposal of ash.
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Sol Lynn/Industrial Transformers, TX [03/25/88] [F ]
Excavation and treatment of $2,200,000 RD: 90/4 Not 350 ppm 25 ppm 2,400 Incineration not selected
contaminated soil with an alkali metal Present Worth RA: 93/2 Stated cubic yards because it is not cost-effective
polyethylene glycolate (APEG) reagent and no additional protection
in a batch reactor; pretreatment, if would be provided by this
necessary, and discharge of liquid treatment.
by-products of treatment to a POTW;
APEG feasibility testing will be
conducted during the design phase.

SUBTOTAL 7

REGION 07

Doepke Disposal Holliday, KS [09/21/89] [RP]
Removal and offsite treatment of $5,970,000 RD: 91/1 1248 .07-.393 ppm Not Stated Not Due to the magnitude of waste
contaminated liquids ponded under Present Worth RA: 93/3 1254 Stated and low PCB concentrations
former surface impoundments; 1260 further studies will be
construction of an impermeable multi- performed to fully characterize
layer cap over majority of waste area, soils. Incineration not
including soils contaminated with PCBs; considered as an alternative for
deed and access restrictions; and this operable unit.
ground water monitoring.

SUBTOTAL 1

REGION 09

Lorentz Barrel & Drum, CA [09/728/88] [FE]
Extraction of PCB contaminated ground  $3,238,000 RD: 90/1 1221 6.4 ppm 0.065 ppb Not Incineration was not discussed
water and onsite treatment using a Present Worth RA: 91/4 1242 Stated as a treatment alternative in
packaged ozone-UV system with 1254 the ROD.
discharge of treated effluent onsite to 1260

a storm sewer.
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MGM Brakes, CA [09/29/88] [FE]

Excavation of PCB-contaminated soil $5,369,300 RD: 90/4 Not 4,500 ppm 10 ppm 13,510 Incineration was not selected
with offsite disposal of soil; extraction Present Worth RA: 91/4 Stated cubic yards because of community

and treatment of wastewater from opposition and limited
dewatering process in a mobile availability of incinerators.

treatment system (unspecified) and
discharge of treated water either
onsite or to a POTW; soil containing >50
ppm PCBs will be transported to a
Class | TSCA-permitted disposal facility;
soil containing 10-50 ppm PCBs will be
transported to a Class Il CA
DOHS-permitted facility; demolition of
processing building, crushing of the
concrete slab and excavation of the
underlying soil contaminated with > 10
ppm PCBs followed by transportation
and offsite disposal of the
contaminated concrete in an
appropriate disposal facility.

SUBTOTAL 2

REGION 10

Commencement Bay-Near Shore/Tide Flats, WA [09/30/89] [RP]

Source remediation involving control of  $32,300,000 RD: 93/4 Not Not 1,500 ppm 1,181,000 Most problem areas are
effluent sources; PCB-contaminated Total Cost RA: 94/4 Stated Stated sediment cubic yards characterized by significant
sediment remediation includes natural metals contamination, which is
attenuation and utilization, as not mitigated by incineration.
appropriate, of four alternatives Additionally, marine

including in-situ capping, confined
aquatic disposal, confined nearshore
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COMPONENTS OF THE SELECTED REMEDY COSTS COMPLETE AROCHLORS CONCENTRATION LEVELS VOLUME WAS NOT SELECTED
disposal, and removal and upland sediments were found to have
disposal onshore; site use restrictions; very low BTU content, making
and sediment monitoring. incineration extremely energy

intensive and less cost
effective considering the
volume of contaminated
material.
Commencement Bay/NTF, WA [12/30/87]  [FE]
Excavation and stabilization of PCB $3,400,000 RD: 91/1 Not 204 ppm 1 ppm 45,000 Incineration not selected as a
contaminated soils; extraction and Present Worth RA: 92/1 Stated (soil) cubic yards viable alternative through a
stabilization of ponded water and 2 ppb preliminary feasibilty study due
sediments with onsite disposal of (ponded to high cost.
treatment residuals and asphalt water)
capping of the entire stabilized matrix.
Northwest Transformer, WA [09/15/89] [F]
Excavation, consolidation and $771,000 RD: 91/4 1260 1-10 ppm 10 ppm 1,200 The thermal destruction ion
treatment of soils with PCB Total Cost RA: 93/2 cubic yards process best for this site was
concentrations > 10 ppm using in-situ determined to be vitrification
vitrification; well abandonment; based on ease of mobilization,
construction of soil cover; and ground lower cost, lack of residuals,
water monitoring. and local acceptance of
treatment process
Pacific Hide & Fur Recycling, ID  [06/28/88] [RP]
Excavation of contaminated soil with $1,890,000 RD: 89/4 Not Not 25 ppm 8,200 Incineration not selected as a
solidification of soils; installation of soil Present Worth RA: 91/4 Stated Stated (restricted) cubic yards viable alternative through
cover over solidified soils with either 10 ppm preliminary screening due to
on- or offsite disposal; onsite non- difficulty of implementation.

containment of contaminated soils if
solidification found to be not viable
through a pilot study; decontamination
of debris with either on- or offsite

disposal.
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(CONTINUED)

SITE NAME, STATE [ROD SIGN DATE] [LEAD] RD/RA PRE-TREATMENT EXCAVATION ESTIMATED  RATIONALE WHY INCINERATION

COMPONENTS OF THE SELECTED REMEDY COSTS COMPLETE AROCHLORS CONCENTRATION LEVELS VOLUME WAS NOT SELECTED

Queen City Farms, WA [10/24/85] [FE]

Phase separation of sludge with $3,439,000 RD: 87/1 1260 125 ppm Not 5,200 Incineration not selected due
solidification and liquid stabilization. Total Cost RA: 87/1 Stated cubic yards to cost, limited incinerator
Offsite disposal of contaminated soil. capacity and difficulty in

transportation.

Western Processing/Phase Il, WA [09/25/85] [F ]

Conduct bench-scale tests using in-situ  $18,100,000 RD: 88/4 Not 1,128 ppm 2 ppm 10,650 Incineration not retained as a
solidification/stabilization; if successful, Present Worth RA: 89/2 Stated (Offsite) cubic yards viable alternative through
conduct pilot studies. 50 ppm preliminary screening.
(Onsite)
SUBTOTAL 6
TOTAL 81
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APPENDI X B

DI RECT CONTACT RI SK CALCULATI ON
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Ri sk Cal cul ations for an I ndividual Contacting PCB Contanm nated Soi l

Ri sk are calculated below for an individual in contact with PCB
contam nated soil at three concentrations, 0.1 ppm 1 ppm and 10
ppm The pat hways consi dered are soil ingestion, dermal contact and
i nhal ation of volatilized PCBs.

Soil Ingestion Scenario

Some of the PCB in the soil is going to volatilize throughout the
years. Therefore, if a nore in-depth assessnent is required, the
vol atilization of PCB needs to be accounted for. The equations used
to account for the volatilization of PCBs fromthe soil over certain
period of tine are derived in Appendix A of the EPA docunent titled
Devel opment of Advisory Levels for Polychlorinated Bi phenyls (PCBs)
Cl eanup (U.S. EPA, 1986a).

Assunpti ons
Exposur e Fact or Val ue Ref erence or Comment

Child I ngestion

rate (ng/day) 200 U.S. EPA, 1989f
Adult | ngestion

rate (ng/day) 100 U. S. EPA, 1989f
Exposure Duration

for a child (yrs) 6 U.S. EPA, 1989f
Exposure Duration

for an adult (yrs) 24 (30 - 6)
Exposur e Frequency

(days/yr) 365 U.S. EPA, 1989f
Body wei ght

child (kg) 16 U S. EPA, 1989f
Body wei ght

adult (kg) 70 U.S. EPA, 1989f
Absorption fraction 30% U.S. EPA 1986a

Exposure = C x IR x EF x ED
BW x AT
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wher e,
C = concentration of PCB in soil

I R i ntake rate

ED = exposure duration

EF = exposure frequency

BW = body wei ght

AT = averaging time (70 yrs for a carcinogen)

To estimate exposure, the average concentration of PCBs in soil over
the exposure period is calculated. The concentration of PCBs wll
decrease with time due to volatilization. This concentration is

estimated using the equation A-35 fromthe 1986 PCB cl eanup gui dance
for an uncovered surface.

cS = cso 1 erf _2 dz
z 2 t

wher e,
C, = average concentration of PCB in soil (ppm

C, = initial concentration of PCB in soil (ppm

z depth of contam nation (cm

= constant defined by
— Dy X E
[E + B, x (1L - E) x Kg/H]

~—
1

exposure tinme divided by 4 (sec)

D, = effective diffusivity (cn?¥/s) = D x EY3
D = molecular diffusivity (cn?t/s)
E = pore porosity (unitless)

P, = bulk density of soil (g/cn¥)
Ky = soil/water partition coefficient (ng/g soil)/(nmg/cn? water)

H = Henry's Law Constant (atm n¥#/ gnol)
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Exanpl e cal culation for the follow ng set of assunptions:

Coo = 1 ppm

z = 25.4 cm (10 inches)

D = 0.05 cn¥/s

E = 0.35

P, = 2.65 g/cn?

Ky = 1000 (nmg/g soil)/(ng/cn? water)
H = 8.37 x 102 (at m n¥/ gnol)

~—+
I

6 yrs/4 = 1.89 x 108 sec/4 = 4.73 x 107 sec

cs = 1 erf z dz
25.4 21.53

This equation is solved by assumng different values of 2z and
evaluating the error function using the table attached. Then the
integral is evaluated nunerically using the Trapezoi dal Rule.

z (cm erf(x)
0 0

5 0. 2550
10 0. 4847
15 0.6778
20 0.8116
25 0.9103

Usi ng the Trapezoi dal Rul e:

£(x) dx =b = a [£(xy) + 2 £(xy) + 2 £(X,) + ...2 £(X_1) + £(x)]
2n

c

s - [0 + 2(.02550) + 2(0.4847) + 2(0.6778) + 2(0.8116)

(25.4) (2) (5)
+ 0.9103]

Cg = 0.54 ppm

The sanme procedure is used to determ ne the average concentration for
a period of 30 yrs which yields a concentration of 0.28 ppmfor the
adul t exposure.
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Exanpl e calculation for soil ingestion by a child at an initial
concentration of 1.0 ppm

Exposure = 0.54 ng X 200 mg X 365 days X 6 yrs x 1 x 1
kg day yr 16 kg 70 yrs

X vY X 10”8 kg
365 days mg

= 5.8 x 10~/ mg/kg-day
Simlarly, the adult exposure is estimted.

Exposure = 0,28 mg X 100 mg x 365 days x 24 yrs x 1 x 1
kg day yr 70 kg 70 yrs

X yr x 107 kg
365 days ng

= 1.4 x 10~/ mg/kg-day

The total exposure is calculated by adding the child and the adult
exposure.

Total exposure = 7.2 x 107 ng/ kg- day

Cancer risk is then cal cul ated using a cancer potency factor for PCBs
of 7.7 (nmg/kg-day) ! and nmultiplying by an absorption factor of 30%
The table below summarizes the total exposure and risk from soil
ingestion (child + adult) for the three concentration val ues.

Soil Concentration Tot al Exposure Ri sk
(ppm (ng/ kg- day)
0.1 7.2 x 108 2 x 107 [ B2]
1.0 7.2 x 107 2 x 108 [ B2]
10 7.2 x 108 2 x 105 [ B2]
Dermal Contact Scenario
As in the soil ingestion scenario, the concentration of PCB in the
soil is needs to be averaged over the period of exposure to account

for the volatilization of PCBs. Exposure is estimated for both a
child and an adult. A child ages 3 - 18 years old wearing shorts and
short sleeve shirt is assumed to be exposed 3 tinmes/week during the
spring and fall and 5 tinmes/week during the summer nonths. The adul t
is assumed to be wearing |ong pants and short sleeve shirt while
gardening 1 day/wk during spring, fall and sumer.
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Errata Insert (p. 1-4)

Ri sk Cal cul ati ons for an Individual Contacting PCB Contam nated Soi l

Risk are calculated below for an individual in contact with PCB
contam nated soil at three concentrations, 0.1 ppm 1 ppm and 10
ppm The pat hways consi dered are soil ingestion, dermal contact and
i nhal ati on of volatilized PCBs.

Soil Ingestion Scenario

Sone of the PCB in the soil is going to volatilize throughout the

years. Therefore, if a nore in-depth assessnent is required, the
vol atilization of PCB needs to be accounted for. The equati ons used
to account for the volatilization of PCBs fromthe soil over certain
period of tine are derived in Appendix A of the EPA docunent titled
Devel opment of Advisory Levels for Polychlorinated Bi phenyls (PCBs)
Cl eanup (U.S. EPA, 1986a).

Assunpti ons
Exposur e Fact or Val ue Ref erence or Comment

Child I ngestion

rate (ng/day) 200 U.S. EPA, 1989f
Adul t I ngestion

rate (ng/day) 100 U.S. EPA, 1989f
Exposure Duration

for a child (yrs) 6 U.S. EPA, 1989f
Exposure Duration

for an adult (yrs) 24 (30 - 6)
Exposur e Frequency

(days/yr) 365 U.S. EPA, 1989f
Body wei ght

child (kg) 16 U.S. EPA, 1989f
Body wei ght

adul t (kg) 70 U.S. EPA, 1989f
Absorption fraction 30% U.S. EPA 1986a

Exposure = C x IR x EF x ED
BW x AT

wher e,
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C = concentration of PCB in soil

IR = intake rate

ED = exposure duration

EF = exposure frequency

BW = body wei ght

AT = averaging tinme (70 yrs for a carcinogen)

To estimate exposure, the average concentration of PCBs in soil over
t he exposure period is calculated. The concentration of PCBs wl|
decrease with tinme due to volatilization. This concentration is
estimated using the equation A-35 fromthe 1986 PCB cl eanup gui dance
for an uncovered surface.

z
C, = C“-;— ferf Z_ dz
a

2/t
wher e,
C, = average concentration of PCB in soil (ppm
C, = initial concentration of PCB in soil (ppm
z = depth of contami nation (cm
a = constant defined by D, % E

(E+ P, x (1 - E) x K/H]

t = exposure time divided by 4 (sec)
D, = effective diffusivity (cn?/s) = D x EY3
D = nolecular diffusivity (cn?/s)
E = pore porosity (unitless)

P, = bulk density of soil (g/cn?®)
Ky = soil/water partition coefficient (nmg/g soil)/(nmg/cn? water)

H = Henry's Law Constant (atm n¥#/ gnol)
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Exanpl e cal culation for the follow ng set of assunptions:

Coo = 1 ppm

z = 25.4 cm (10 inches)

D = 0.05 cn¥/s

E = 0.35

P, = 2.65 g/cn?

Ky = 1000 (nmg/g soil)/(ng/cn? water)
H = 8.37 x 102 (at m n¥/ gnol)

~—+
I

6 yrs/4 = 1.89 x 108 sec/4 = 4.73 x 107 sec

1 25.4
VA
Ca = 352 [ erf 5753 42

This equation is solved by assumng different values of 2z and
evaluating the error function using the table attached. Then the
integral is evaluated nunerically using the Trapezoi dal Rule.

z (cm erf(x)
0 0

5 0. 2550
10 0. 4847
15 0.6778
20 0.8116
25 0.9103

Usi ng the Trapezoi dal Rul e:

b
ff(x) dx = b_é_-__g [E(x,) + 2 £(%,) + 2 £(%;) + ...2 £(x,.,) + £(x,)]
a n
7= = (25.4 = 0) [0 + 2(.02550) + 2(0.4847) + 2(0.6778) + 2(0.8116)
' (25.4) (2) (5)
+ 0.9103]

C, = 0.54 ppm

The sanme procedure is used to determ ne the average concentration for
a period of 24 yrs, beginning with the final concentration of the
initial 6-year period, which yields a concentration of 0.17 ppm for
t he adult exposure.
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Exanpl e calculation for soil ingestion by a child at an initial
concentration of 1.0 ppm

Exposure = 0,54 mg X 200 mg x 365 days X 6 yrs x 1 x 1
kg day yr 16 kg 70 yrs

X _vr x 10°% kgq
365 days ng

= 5.8 x 10”7 mg/kg-day

Simlarly, the adult exposure is estimted.

Exposure = 0,17 mg X 100 mg x 365 days X 24 vrs x 1 x 1
kg day Yyr 70 kg 70 yrs

X _yr x 10% kg
365 days ng

= 8.5 x 108 mg/kg-day

The total exposure is calculated by adding the child and the adult
exposure.

Total exposure 6.7 x 107 ng/ kg-day

Cancer risk is then cal cul ated using a cancer potency factor for PCBs
of 7.7 (nmg/kg-day)-! and multiplying by an absorption factor of 30%
The table below summrizes the total exposure and risk from soil
i ngestion (child + adult) for the three concentration val ues.

Soi |l Concentration Tot al Exposure Ri sk
(ppm (mg/ kg- day)
0.1 6.7 x 108 2 x 107 [B2]
1.0 6.7 x 107 2 x 108 [ B2]
10 6.7 x 106 2 x 10°° [ B2]

Der mal Contact Scenario

As in the soil ingestion scenario, the concentration of PCB in the
soil is needs to be averaged over the period of exposure to account
for the volatilization of PCBs. Exposure is estimated for both a

child and an adult. A child ages 3 - 18 years old wearing shorts and
short sleeve shirt is assumed to be exposed 3 tines/week during the
spring and fall and 5 tinmes/week during the summer nonths. The adul t
is assunmed to be wearing |ong pants and short sleeve shirt while
gardening 1 day/wk during spring, fall and sumer.
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Assunpti ons
Exposur e Fact or Val ue Ref erence

Sur face area arnms, hands
and | egs (average 3 -18

yrs) (nt/ event) 0. 40 U. S. EPA, 1989f
Surface area arns and

hands (adult) n? 0. 31 U.S. EPA, 1989f
Soil to skin adherence

factor (ng/cn?) 2.77 U S. EPA, 1989f
Exposure frequency

(child) (events/yr) 132 U. S. EPA, 1989f
Exposure frequency

(adult) (events/yr) 52 j udgenent
Exposure duration

(child) (yr) 15 (18 - 3)
Exposure duration

(adult) (yr) 12 (30 - 18)

Body wei ght (child) (kg) 38 U. S. EPA 1989c
Body wei ght (adult) (kg) 70 U.S. EPA 1989c
Absorption fraction 10% U.S. EPA 1988a

Exposure = C x SA x AF x EF x ED

BW x AT
wher e,
SA = surface area (cnt/ event)
AF = soil - skin adherence factor

The absorption fraction is based on a study the was conducted by
Versar/ Mobil to neasure the dermal bioavailability of dioxin (TCDD)
and trichl orobi phenyl (TCB) sorbed to soil. Results of this study
will be incorporated into a draft report titled Dermal Absorption of
Di oxins and PCBs from Soil (U. S. EPA, 1988a) which is being revised
by Versar for the O fice of Toxic Substances. In vitro dernal
absorption through human skin resulted in 8% absorption for TCB in
| ow organic content soil (0.77% organic matter) and 10% in high
organic content soil (19.35%. It is inportant to understand
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the uncertainties associated with these values. These are based on
only one experinment and the TCB content in the soil was 1000 ppm
To estimate the exposure through the dermal route, the average

concentration of PCBs in the soil needs to be estimted and
volatilization of PCBs accounted for wusing the sane procedure
described in the soil ingestion scenario. The average concentration

of PCBin the soil after a period of 15 yrs is 0.38 ppmwhich is used
for the child scenario and 0.28 after 30 yrs which is used for the
adult scenario.

Dermal exposure is estimted for a child exposed to soil with an
initial concentration of 1 ppm of PCBs.

Exposure = 0,38 mg X .40 mz X 132 events x 2.77.mg X 15 Vs
k

g event yr cm

X1 x 1 X yr x 1078 kg x 310% ggz
38 kg mg m

70 yrs 365 days

= 8.6 x 10~% mg/kg-day

In this case, as in the adult cal culation event = day. The exposure
for an adult is estimted bel ow.

Exposure = 0.28 mg X 0.31 m2 X 2.77 gg X 52 events
kg event cm yr

x 12 yrs x 1 X 1 xyr 1078 xg x 10% cgi
70 yrs 70 kg 365 day mg m

= 8.4 x 10~/ mg/kg-day

Then risk is estimated by multiplying the total exposure (child +
adult) times the cancer potency factor for PCB and nultiplying by the
absorption factor of 10% The table bel ow summari zes exposure and
risk for the three soil concentrations.

Soi |l Concentration Total Exposure Ri sk
(ppm (mg/ kg- day)
0.1 9.4 x 107 7 x 107 [ B2]
1.0 9.4 x 10°°¢ 7 x 10°% [ B2]
10 9.4 x 104 7 x 10-% [ B2]

Vapor | nhal ati on Scenari o

Exposure to volatilized PCB is estimted for an individual standing
on site. If risk estimtes exceed the cleanup val ue range of

10-4 - 107, then off-site air concentrations need to be estimted
usi ng di spersion nodels. In order to use dispersion nodels, site
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specific data such as neteorol ogi cal data are necessary. On site air
concentrations are estimated by using a "box nodel" described in the
1986 PCB gui dance docunent (U.S. EPA, 1986a).

Q=flux rate (g/sec) Q = Em ssion rate x Area

= wi dth di nmension of contam nated area (m

average w nd speed at m xing height (ms)

m xi ng height (m

At the m xing height the V=0.5 x wind speed. A wind speed of 10 nph
(4.5 ms) which is the average in the United states is used. The fl ux
rate is estimated using the nodel described in the 1986 PCB gui dance
docunment (U.S. EPA, 1986a). It is assuned that the contan nated soil
is uncovered and the depth of contam nation is 25 cm

Ls
vV
H

Enm ssion rates are tabul ated bel ow.

Soil Concentration (ppm Em ssion rates (g/cnt-s)
0.1 9.9 x 101
1.0 9.9 x 10
10 9.9 x 1013

To estimate the concentration in air, a mxing height of 2 mand a
width Ls of 45 m are assunmed. These are the values assumed in the
1986 PCb gui dance docunent (U.S. EPA, 1986a). Air concentrations are
t abul at ed bel ow.

Soi|l Concentration (ppm Air Concentration (g/n®)
0.1 9.9 x 10°10
1.0 9.9 x 10°
10 9.9 x 108

| nhal ati on exposure is estimted for an adult using the assunptions
listed bel ow

Assunpti ons
Exposur e Fact or Val ue Ref erence

Adul t | nhal ati on

rate (n#/ day) 30 U S. EPA, 1989f
Exposure Duration

(yrs) 30 U S. EPA, 1989f
Body wei ght
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adul t (kg) 70 U.S. EPA, 1989f

Absorption fraction 50% U.S. EPA 1986a
Exposure = 9,9 x 10-10 g x 30 m3 X 30yrs x 1 x 1
m> day 70 kg 70 yrs
x.29° mg
g9

= 1.8 X 10~/ mg/kg-day

Exposure and risks are tabulated below for the three concentration
val ues.

Soil Concentration (ppm Exposure Ri sk
(mg/ kg- day)
0.1 1.7 x 107 7 x 107 [ B2]
1.0 1.7 x 106 7 x 10°% [B2]
10 1.7 x 10°° 7 x 105 [B2]
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Uncertainties

Sources of uncertainty include neasured val ues that may not be
accurate or representative, use of mathematical nodels which my not
reflect the physical or chem cal process actually occurring and
assunmpti ons on the selection of paraneters in the nodels.

The anal ysi s conduct ed used t he physi cal and chem cal properties
of Aroclor 1254 to estimate air em ssion rates because this wll
yield the nost conservative estimate. On the other hand, the Agency
derived a Cancer Potency Factor for Aroclor 1260, which is the nost
toxic of the Aroclor, and uses it to be representative of other PCB
m xtures. However, emssion rate results may not be affected
significantly since these two Aroclors have simlar physical and
chem cal properties.

Human behavi or patterns can strongly affect exposure results.
Based on the limtations of our know edge, the values for the
exposure duration and frequency for the pathways considered are
i ntended to be best reasonabl e upperbound esti mates. For exanple, the

vapor inhal ation scenario assunes that a person will be breathing at
a 30 ni/day rate 24 hours/day for a period of 30 years. It also
assunmes that the concentration indoors wll be the sanme as the

concentration outdoors. These assunptions are considered reasonable
since it is possible to observe certain subpopulations (i.e.,
housewi fe) spending the majority of their tine at their residence
wi t hout air conditioning.

In the soil ingestion scenario, the exposure val ues obtained do
not account for children with pica behavior. Exposure estimtes that
will reflect this type of behavior will be considerably higher.

The rate of air em ssion through volatilization was cal cul at ed
usi ng the nodel devel oped in the 1986 PCB gui dance (U.S. EPA, 1986a).
The nodel is based on theoretical mass-bal ance equations to account
for fundanmental physical/chem cal transport processes. No enpirical
data are available to validate the nodel. Values of the paraneters
that are input into the nodel are based on soil characteristics such
as E and Ps, physical |aws such as D;, or determ ned enpirically such
as K;. The latter is one of the major sources of uncertainty. The K;
depends not only on the chem cal but also in the soil characteristics
(i.e., organic carbon content). A K; based on highly adsorbabl e soil
was used which will result in a higher em ssion rate than if a | ess
adsorbabl e soil such as sandy soils is used.

There are also uncertainties with the values used for
absorption factors. For exanple, the absorbtion factor of 10% used

in the dermal exposure scenario is based on very |limted data.
This assunption was based on one study which used a concentration
of tetrachl orobi phenyl of 1000 ppm in the soil. It is likely that

t he absolute dermal absorption at |ower concentrations in the soil
wll tend to be |ess.
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APPENDI X C
DETERM NI NG APPRCPRI ATE LONG TERM MANAGEMENT CONTROLS

DETAI LED CALCULATI ONS FOR CASE STUDY
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| nt roducti on

To illustrate the process of determ ning the appropriate
| ong-term managenent controls for | owthreat PCB contam nation that
will remain at a site, an exanple analysis is provided. Several

source concentrations are eval uat ed.

The eval uation presented in this Appendi x concentrates on
ensuring that PCBs remaining will not adversely affect the quality
of the ground water. Where concentrations remaining on site are
hi gher than |l evels determ ned to be safe for direct contact,
measures to prevent or |limt access to the contam nated areas
shoul d be instituted. For concentrations within an order of
magni t ude of the health-based level, a soil or cenent cover with a
deed notice may be sufficient. Higher concentrations will require
fenci ng and managenent of the cover over tine.

The process used in this assessnent involved two primary
st eps:

1. Evaluation of potential cap designs and their inpact
on infiltration through the contam nated zone.

2. Evaluation of the mgration of PCBs to and into the
ground wat er.

Once this was conpl eted the concentrations of PCBs in the ground
wat er was Conmpared to the drinking water standard, .5 ppb, to
identify the cap which prevented infiltration to the extent
necessary to prevent degradation of the ground water.

This first section of this appendi x provides a description of
the site including the values of paraneters necessary for the
eval uation of PCB mgration. Next the cap designs considered are
presented with the description of the analysis of the infiltration
expected. Finally, the nodel which estimates PCB m gration to
ground water is described and the resulting ground water
concentrations for the various scenarios considered is presented.

Description of Site and Variations

The description of the site focusses on the factors that woul d
affect the mgration of PCBs and consequently indicate a need for a
different |level of control. These include:

N Size of PCB source area -- area and depth

N Concentration of PCBs

N PCB bi odegradation rate
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N Depth to ground water and thickness of saturated zone of
i nt erest

N Fl ow of ground water

N Rate of infiltration through the contam nated zone
N Soil porosity

N Organic carbon content of soi

N Bul k density of soil

The val ues of these factors used in the scenario evaluated in this
exanpl e are di scussed bel ow.

Size of Site The site evaluated in this analysis covers 5 acres and
the contam nation is assuned to extend 10 feet vertically.

Concentration of PCBs PCB concentrations are assunmed to be the sane
t hr oughout the contam nated zone. Concentrations of 5, 20, 50 and
100 ppm were evaluated to provi de exanpl es where | ong term
managenent controls short of the m ninmum technol ogy requirenments
under RCRA and the chenical waste |andfill requirenents under TSCA
can usually be justified. (As shown in Table 3-4, in the unusual
case where PCBs at concentrations exceeding 500 ppmare left on
site, m nimumtechnol ogy requirenents are generally warranted.)

PCB Bi odegradati on Rate Since the nodel evaluates PCB m gration
over very long time frames (up to 10,000 years) it seened
appropriate to incorporate sone estimte of PCB bi odegradati on.
Several studi es have docunmented highly variabl e PCB bi odegradati on
rates (Quensen, 1988; Bedard, 1986; Brown, 1987). A half life of 50
years was assunmed in this analysis.

Depth to Ground Water/Thi ckness of Saturated Zone The ground water
table is encountered at 20 feet below the surface. A saturated

t hi ckness of 5 feet was assunmed since this represents a
conservative m ninmum screened interval for a well.

Fl ow of Ground Water The ground water is flowing at 310 feet per
year. This is a typical flow for a sand and gravel aquifer and
woul d be sufficient to provide 150 gallons per day with a 60-foot

w de capture zone froma well screened over the first five feet.
This is the m ni mum amount of water assumed to be used by a famly
of four. This reflects a very conservative scenario since few wells
are screened through a thickness of only 5 feet. In nost cases,

wi der intervals would be screend and greater dilution of PCBs woul d
occur.

Rate of Infiltration Through the Saturated Zone The infiltration
values used in this analysis were devel oped using the Hydrol ogic
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Eval uation of Landfill Performance (HELP); version ||, conputer
program (U. S. EPA, 1984). This program was used to estimate runoff,
evapotranspiration, and infiltration rates through the four cap
designs considered. climatic conditions of the City of Seattle,
Washi ngton, were used to nodel rainfall, tenperature, and other
daily climtol ogical data. Seattle was picked after prelimnary
esti mates showed that the combination of climatic conditions in
that city was one of the nost extreme of all U S. clinmtes and
woul d therefore represent a conservative scenario. A nore detailed
description of the use of the HELP nodel is presented bel ow.

Soil Porosity The porosity of the soil was assuned to be 25% which
corresponds to a m xed sand and gravel (Fetter, 1980).

Organi c Carbon Content of Soil The first 10 feet of soil was
assumed to have an organic content of 5% The 10 feet bel ow that
was assuned to have an organic content of .5% The organic content
of the soil in the saturated zone was assuned to be .1% This is a
farely typical range

Bul Kk Density of Soil A bulk density of 1.97 g/m was used based on
the porosity of .25 and the density of quartz, 2.63 g/m.

Cap Designs/Infiltration Eval uation

Four different cover systens were consi dered. These are shown
in Figure C-1. As indicated cover systeml1l is sinmply a 12 inch soi
cap, cover system 4 reflects the RCRA cover design guidance (U. S.
EPA, 1989d), and cover systens 2 and 3 reflect intermedi ate cover
systens. G ven the fact that climtol ogical conditions are the sanme
for all alternatives and that soil properties do not change, the
only vari ables are the nunber of layers, their type, and their
t hi cknesses. Brief descriptions of the physical properties of each
| ayer used in the design nodels are presented bel ow

Veget ative soil layer This |layer consists of sandy | oam The
perneability of this soil is approximately 1 X 102 cm sec. This
permeability is considered noderate-to-high when conpared to ot her
soi |l s.

Sand drainage |layer This |layer consists of clean, coarse sand. The
perneability of this sand is approximately 1 X 102 cm sec. This
sand is considered a highly perneable soil.

Synthetic drainage |layer (geonet) This layer is typically mde of
two high density polyethyl ene (HDPE) strands bonded together in a
crossing pattern. Ceonets are called geoconposites when they are
sandwi ched between two | ayers of geotextile fabric. Geonets and
geoconposites are typically characterized by their

transm ssivities. The transm ssivity of a | ayer equals the
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Figure C-1
Cap Design Details
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permeability of that layer nmultiplied by its thickness. Therefore,
the perneability of a geonet can be calculated by dividing its
transmi ssivity by its thickness. A transmissivity of 5 X 10-* nt/ sec
is assuned for a 1/4-inch-thick geonet, corresponding to a
permeability of 7.8 cmsec. This pernmeability is considered
extremely high when conpared to perneabilities of soil classes.

Conpacted clay barrier layer This |layer consists of mechanically
conpacted clay. The permeability of this layer is approximately 1 X
107 cmsec. This clay is considered a highly inperneable soil.

Synthetic barrier layer This |ayer consists of a flexible synthetic
menbrane (FM.). Typically, FM.s are consi dered inperneabl e. Thus,
their effectiveness is nmeasured by estimating the nunber and size
of holes or defects that would be expected from manufacturing or
installation operations. It is believed, for the purposes of
conparison, that the perneability of this layer is approximtely
equivalent to 1 X 10°* cm sec. This perneability is considerably

| ower than the perneabilities of soil classes. However in the
HELP-11 nodel this layer is considered inperneable and a | eakage
fraction, corresponding to the nunmber and sizes of holes, is used
to estimate the inflow rate through this |ayer.

Cover soil layer This layer consists of firmsandy clay loam Its
pernmeability is approximately 1 X 104 cm sec. This perneability is
consi dered noderate, when conpared to perneabilities of other

soil s.

The Hydrol ogi ¢ Eval uation of Landfill Performance (HELP);
version |1, conputer program (U. S. EPA, 1984) is a quasi-two-
di mensi onal hydrol ogi ¢ nodel of water novenent that was devel oped
by the U.S. Arny Corps of Engi neers Waterways Experinent Station in
Vi cksburg, M ssissippi, for the EPA Hazardous Waste Engi neeri ng

Research Laboratory, Cincinnati, Ohio. Help-11 nodels water
novenment across, into, through, and out of landfills. It uses
climtol ogical, soil, and landfill design data. The nodel accounts

for the effects of runoff, surface storage, evapotranspiration,
soil noisture storage, |ateral drainage, hydraulic head on barrier
| ayers, infiltration through covers, and percolation fromliners.
The nodel does not account for |ateral inflow of ground water or
surface water runon, nor does it account for surface slopes of the
cover for runoff. The programreports peak daily, average nonthly,
and average annual water budgets. The HELP-11 nodel, which is
currently being recommended by EPA for estimating infiltration

t hrough cover systens, has readily avail able clinmatol ogical data
for 102 U.S. cities, including Seattle, Washington. The
climat ol ogi cal data consists of daily precipitation values from
1974 through 1978. Other daily climtol ogical data are
stochastically generated using a nodel devel oped by the
Agricultural Research Service
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(Ri chardson, 1984).

The soil and cover design data are entered either manually or
by selecting default soil characteristics. Each landfill was
assuned to have the follow ng design characteristics:

1. SCS RCN, 69; this value corresponds to a runoff curve
nunmber, under average antecedent npisture conditions, for
a fairly grassed soil that has a nobderate infiltration
rate.

2. Dr ai nage nedi a sl ope, 2 percent; this value represents
the m ni num cover slope allowed by RCRA m ni num
technol ogy guidance; it has very little effect on the
HELP nodel when under 20 percent.

3. Drai nage | ength (spacing between collectors), 500 feet;
this value was sel ected because RCRA does not require
collection pipes in the cover systemand therefore, it is
unlikely to find any collectors on the cover.

Table C-1 sunmarizes the pertinent values for the four cap designs
considered in this analysis. The infiltration value indicated is
the value used for the infiltration entering the contam nated zone
in the calculation of PCB mgration to the water table.

PCB M gration To Ground Water

The PCB attenuation analysis was performed using EPA' s one-
di mensi onal unsaturated zone finite-element flow and transport:
nmodul e, VADOFT (U.S. EPA, 1989qg), coupled to the anal ytical
sol ut e/ heat transport AT123D (Yeh, 1981). The finite-el ement nodul e
was used to evaluate vertical PCB transport in the unsaturated zone
and to generate tinme varying mass flux rates at the water table
whi ch were used as input to AT123D which was used to sinulate nmass
transport in the saturated zone (Figure C-2). AT123D was used to
determine a tinme series of depth averaged concentrati ons beneath
the PCB source. The results were then time averaged over the
seventy-year period representing the years of peak concentrations
occurring within a 10, 000-year peri od.

VADOFT is a one-di nensional, non-linear, finite-elenment code
used to evaluate variably saturated groundwater flow and sol ute
transport. Solute transport in the unsaturated zone is described by
the foll ow ng governing equation:

o,S\R(dC/ dt) = D(d*C/dz?%) - V(dC/dzZ) - o,S\RC (1)
where: oy = the effective porosity
Sy = the saturation
Vy = the vertical Darcy velocity

v = the decay coefficient
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COVER DESIGN SUMMARY TABLE (ANNUAL VALUEYS)

TableC-1

Infiltration
Cover Site Area Precip. Runoff Evapotrans. (Cu. Ft.)/
Design (Acres) (Cu.Ft.) (Cu. Ft.) (Cu.Ft) Acre
1 2 258,877 3,349 113,134 71,467
2 2 285,877 78,164 114,628 33,529
3 2 258,877 127,318 131,170 226
4 2 285,877 94,262 118,162 1
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R, =1 + ((Kygpp)/ (0ySy = the retardation coefficient (2)
Ky = the adsorption coefficient

and
p, = the bulk density of the soi

For transport sinulations using a steady-state flow field and where
there is no decay, or the decay rate is not a function of the
saturation, the nonlinear flow analysis may be avoided for highly
adsorptive chem cals. For chemcals with | arge adsorption
coefficients (e.g., greater than 10) such as PCB s:

Ry (Kqpp)/ (0\Sw (3)

and the saturation terms in Equations (1) and (2) cancel and can be
di sregarded. This circumvents the need for the nonlinear flow

anal ysis and allows the transport analysis to be performed using a
default Darcy velocity equal to the infiltration rate. Transient
finite-element solute transport anal yses were perforned for the
period of interest to generate tinme series of mass flux rates that
were used as a boundary condition for AT123D.

AT123D, an anal ytical nethod based on Green’s function
t echni ques, simul ates three-di nensional advective/dispersive
transport in porous nmedia. The three-dinmensional solute transport
equation on which AT123D is based can be witten as:

Dy (d2C/ dx?) + D,(d2C/ dy?) + D,(d?C/dz?) - V,(dC/dx) =
Ry(dC/dt) + R C + ((gqC)/(Bos)) + Mo (4)

where: X, y, z = spatial coordinates in the |ongitudinal, |ateral
and vertical directions, respectively
C = dissol ved concentration of chem cal
D, D, DO = dispersion coefficients in the x, y, and z
directions, respectively

Vi = one-di mensi onal, uniform seepage velocity in the
x direction

R, = retardation factor in the saturated zone

t = el apsed tine

S = effective first-order decay coefficient in the
saturated zone

q = net recharge outside the facility percolating
directly into and diluting the contam nant plune

B = the thickness of the saturated zone

M = the constant or time dependent nmass flux rate

By taking the products of various directionally independent
spatially integrated Greens functions the nodel allows for the
application of linear, planar and volunetric mass flux sources to a
porous nmedium which is of infinite extent in the flow direction and
can be considered to be of either infinite or finite extent in
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the directions perpendicular to flow. Tenporally, the G eens
functions represent instantaneous sources which are nunerically
integrated with respect to time to allow for a constant mass fl ux
or a time variant mass flux source condition. The general

solution can be witten as foll ows:
C(s,y,z,t) = (M (0osR)) Fijx (x,y,2z,t;)d (5)
where: t = tine of interest
= variable of integration

The term F;, is the product of the three-directionally-independent
Greens functions (Yeh, 1981). Since the source termis a mass fl ux
rate, a decay term accounting for dilution due to infiltration of
wat er was utilized. This dilution factor is shown in the second to
| ast term of Equation (4). For these sinulations the source was
approximated as a fully penetrating rectangular prismatic source
with a surface area equal to the source area. The fully penetrating
source was used to circunvent the need to depth average val ues of

t he concentrations.

RESULTS

The results of the analysis described above are summari zed in
table C-2. PCB concentrations in ground water were estimted for
each of the four cap designs and four different PCB source
concentrations. Based on this analysis, the follow ng
recommendati ons for caps could be nade:

5 ppm PCBs Source At this concentration the threat of PCB mgration
to ground water at concentrations that would exceed the proposed
MCL of .5 ppb under the given site conditions is unlikely. The

maxi mum concentrati on averaged over 70 years (occuring after 945
years) is .099 ppb with only a soil cap. The soil cover would be
recommended for sites in residential areas to prevent contact with
concentrations above 1 ppm the starting point action |evel.

20 ppm PCBs Source Again, the analysis indicates that the threat to
ground water is not significant. Wth only a soil cap, the maxinum
concentration expected is .4 ppb. For sites in residential areas, a
cenment cover and a deed notice may be warranted to prevent contact
with PCBs exceeding the 1 ppm starting point action |evel.

50 ppm PCBs Source At 50 ppm PCB concentrations in the ground
water are projected to exceed the .5 ppb level slightly --
approximately 1 ppb. At this concentration, for the site conditions
presented, the second cap illustrated in Figure C-1 would be
recommended. The conbi nation of a | ow pernmeability cover
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TableC-2

SATURATED ZONE DEPTH AND TIME AVERAGED CONCENTRATIONSBENEATH THE SOURCE (PPB) AND TIME OF PEAK CONCENTRATION (YEARS)

Soil Concentration 5 ppm

Soil Concentration 20 ppm

Soil Concentration 50 ppm

Soil Concentration 100 ppm

Toeax (Years)

Cap Cap Cap Cap
Design Design Design Design
1 2 3 4

Cap
Design
1

Cap
Design
2

Cap
Design

3

Cap
Design
4

Cap
Design
1

Cap Cap
Design Design
2 3

Cap
Design

4

Cap
Design
1

Cap
Design
2

Cap
Design
3

Cap
Design
4

Cap
Design
1

Cap
Design
2

Cap
Design
3

Cap
Design
4

.099 .029 00 | 00

.396

.116

0.0

[ 00

.990

.290 0.0

SITEPARAMETERS

Source Area--5 Acres

Average Regional Flow 310 ft/year
Porosity of Soil--0.2

Bulk Density of Soil--1.97 g/ml
Time—Peak 70 years from 0-10,000 years
Contaminated Zone organic content--5.0%
Clean unsaturated zone organic content--0.5%
Saturated zone organic content--0.1%
PCB half-life--50 years

Depth of Contamination--10 feet

Depth to Groundwater--20 feet

Thickness of Saturated Zone--5 feet
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soil and the soil cap will prevent PCBs frommnmgrating to the
ground water at l|levels that exceed .5 ppb. Wth the reduce
infiltration the maxi nrum PCB concentration projected for the ground
water (occurring after 1645 years) is .3 ppb. Again, a deed notice
woul d be warranted to prevent direct contact with the soil in the
future. Consistent with Table 4-2, a fence and sone ground water
noni toring (annual) would be recommended.

100 ppm PCBs Source At 100 ppm PCB concentrations in the ground
water are projected to exceed the .5 ppb level slightly --
approximately .6 ppb, even with the addition of a | ow perneability
cover soil. At this concentration, for the site conditions
presented, the third cap illustrated in Figure C-1 would be
recommended. The addition of a flexible nenbrane |iner reduces
infiltration sufficiently to prevent mgration of PCBs to the
ground water. Consistent with Table 4-2, a deed notice, fence, and
periodi ¢ ground water nonitoring would al so be recommended.
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SITE NAME: Pepper's Steel and Alloys, Florida

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

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

. PCBs- 48,000 cubic yards of soil a 1.4 ppm to 760 ppm,

12,000 gallons of free oils with concentrations 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 concentrations greater than 5 ppm.

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

TREATMENT TECHNOLOGY SELECTED: The recommended remedia aternative involves the
excavation of PCB contaminated soils > 1 ppm and solidifying with a cement-based materid followed by
onsite placement. Soils contaminated with > 100 ppm lead or > 5 ppm arsenic will be excavated and
chemically fixed (stabilized), thus reducing dissolution and diffusion rates. Free oils contaminated with
PCBswill be treated offsite at a Toxics Substances Control Act (TSCA) approved incinerator. The
offsite disposal of the free ail is cost-effective, implementable and satisfied the disposal requirements of
TSCA Part 761.60(a). The solidified mass will be replaced onsite approximately 4-5 feet above ground
water level.

EQUIVALENT TREATMENT: TSCA regulation 761.60(a)(4) requires that soils containing PCBs at
concentrations greater than 50 ppm be destroyed by incineration or disposed in a chemica waste landfill.
TSCA 761.60(e) provides for the approva of alternative methods of disposal which achieve alevel of
performance equivaent to incineration and protective of human health and the environment. The TSCA
Spill Cleanup Policy (Part 761.120) covers spills which occurred since May 4, 1987. Spills which occurred
before that date are to be decontaminated to requirements established at the discretion of EPA, usually
through its regiona offices. TSCA regulation 761.123 defines the relationship of the PCB Spill Cleanup
Policy to other statutes. The Policy does not affect cleanup standards or requirements for the reporting of
spillsimposed, or to be imposed under other Federa statutory authorities including CERCLA. Where
more than one requirement applies, the stricter standard must be met. PCB spills at Pepper’s Stedl took
place during a period between 1960 through the early 1980's, therefore the PCB Spill Cleanup Policy is
not applicable to this situation.
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Incineration was deemed unacceptable due to high metal content in the contaminated soils. The
volatilization of the metals would result in significant air discharges even with the implementation of air
control mechanisms on the incinerator. Depending on the air control method used, scrubber waters or bag
house filters contaminated with metals, and metals in the incinerated ash, would require appropriate
disposa. Offsite disposal in a chemical waste landfill was eliminated as an option due to high cog,
inhalation risks and concerns of offsite transportation of the material.

The selected remedia action addresses direct contact risk reduction by rendering the PCB matrix
immobile through chemica fixation. In addition, the solidified mass will be covered with a 12-inch layer of
crushed limestone to further eliminate these threats. 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 nonrestricted access.

Of chief 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 risk of injury to health or the environment, the EPA performed treatability studies on the solid mix
to define performance standards. The tests performed to verify the integrity of the solidified matrix were
Toxic Characteristic Leaching Procedure (TCLP), Extraction Procedure (EP) Toxicity, ANS 16-1 and a
modified MCC-11. Fate and modeling (method not provided) were used to establish ground water action
levels to monitor for failure of the technology. This remedia action warrants the submission of a waiver
under 40 CFR 761.75(a)(4) for chemica waste landfills. Under this regulation the EPA Administrator
may waive certain landfill requirementsif it is determined that the landfill does not present an
unreasonable risk of injury or adverse effects to health or the environment. This aternative satisfactorily
addresses specific concerns in TSCA chemical waste landfill requirements by providing leachate
collection, monitoring wells and aliner or fill to maintain the solidified mass above the ground water table.

Parameters for the treatability studies were set using the Water Quality Criteria Standard of 0.079 ng/|
PCBsin water for PCBs at the property line several hundred feet from the solidified mass. Using ground
water modeling, alevel of 7 ppb PCB in leachate from the solidified mass was established as the
maximum allowable concentration which would yield an acceptable risk at the receptor. Results from the
treatability studies al indicated concentrations of PCBs in leachate of less than the detectable limit of 1

ppb.

This remedia action can be viewed to be consistent with two areas of TSCA PCB disposal policies. The
solidification of the waste and leachate monitoring provide additional protective measures than are
required in the chemical waste landfill regulations. The action also achieves aleve of performance
equivalent to incineration. Analysis of leachate from the solidified mass shows no PCBs at a detection
limit of 1 ppb, which supports the conclusion that the mobility of PCBs into the surrounding environment is
essentially destroyed.
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SITE NAME: Wide Beach, NY

SITE DESCRIPTION: The Wide Beach Development site is |located in a small lakeside community in
Brant, New Y ork, approximately 48 km south of Buffalo. The Development covers 22 hectares, 16 of
which are devel oped for residential use. The site is bordered on the west by Lake Erie, on the south by
wetlands and on the east and north by residential and agricultura property. Between 1968 and 1987, 155
cubic meters (approximately 744 barrels) of waste oil, some containing polychlorinated biphenyls (PCBs),
was applied to roadways for dust control by the Wide Beach Homeowners Association. In 1980, the
installation of a sewer line resulted in excavation of highly contaminated soils and surplus soil was then
used to fill in several yards and a nearby grove of trees.

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

In 1985 the EPA performed an action to protect the public from the immediate concern until
implementation of along-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 individua private wells by instalation of particulate filters.

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

» drainage ditch samples - 1,026 ppm;

» yardsand open lot samples - 600 ppm;

* unpaved driveway samples - 390 ppm;

* roadway samples - 226 ppm;

»  sediment samples from marsh area - 126 ppm

The concentration of PCBsin one catch basin sample was 5,300 ppm. Investigations reveaed that one of
eight monitoring wells, and al six sewer trench wells were contaminated with PCBs. Drinking water
sampling studies discovered PCB contamination in 21 of 60 residential wells, however, the level of
contamination was low ranging from 0.06 ug/l to 4.56 ug/I.

PATHWAY S OF CONCERN: The primary pathway of concern is through the ingestion of PCB
contaminated soils. Additional potentia concerns involve the environmental impact of contamination on
the surrounding marshlands.

TREATMENT TECHNOLOGY SELECTED: The recommended remedia aternative involves the
excavation of contaminated soils > 10 ppm PCBs, onsite chemical treatment to destroy PCBs and soil
residua replacement. The recommended trestment will involve removing 5,600 cubic meters of soil from
the roadway, 8,500 cubic meters from drainage ditches, 1,500 cubic meters from unpaved driveways and
13,000 cubic meters from back and front yards. The chemical treatment for the 28,600 cubic yards of
contaminated soil consists of atwo step procedure. First, PCB molecules are extracted from the soils
using solvents. The solvents are then treated with Potassium Polyethylene Glycol (KPEG), to remove
chlorine atoms from the PCB molecule. This durry is then pumped to a jacketed, internaly agitated, batch
reactor where the mixture is maintained at a soil moisture content of 2-3 percent for two hours at a
temperature of 140 degrees Celsius while

Word-searchable version —Not atruecopy D -3



the dechlorination reaction takes place. This stage is followed by several water washes, and solids
separation. The soilswill be replaced onsite after the PCB contaminated matrix is treated to 2 ppm.

EQUIVALENT TREATMENT: TSCA regulation 761.60(a)(4) requires that soils containing PCBs at
concentrations greater than 50 ppm be destroyed by incineration or disposed in a chemica waste landfill.
TSCA 761.60(c) provides for the approva of aternative methods of disposa which achieve alevel of
performance equivaent to incineration and are protective of human health and the environment.
Incineration was rejected as aremedia aternative option during the remedia investigation and was not
documented in the Record of Decision. Offsite landfilling of the PCB soils was rejected due to concerns
of excessive codt, dust release during excavation and possible exposure risks during transport.

Primary concerns with this treatment technology include the ability to attain the 10 ppm level for soil
decontamination, and the potential formation of toxic end products through use of the reaction vessal. To
address these concerns pilot plant treatability studies were performed to assess the effectiveness 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 detention time. The
results from one run revealed a reduction from 260 ppm in soil to under 2 ppm in the treated residual.
Runs were performed on soil at 80 ppm PCBs which is the average concentration at the site. The results
indicated that the 10 ppm, PCB levels could be achieved consistently. Lab testsin the bench scae
treatability study revealed no mutagenic effects with the soil, indicating that the residuas are non-toxic.
The results of both KPEG bench scale and pilot plant treatability studies showed that PCB concentrations
or 10 ppm or lower can be achieved successfully without hazardous end products, which diminates the
primary concerns with this treatment.

The 2 ppm cleanup level was derived by Best Demonstrated Available Technology (BDAT) values,
TSCA policy, and health-based criteriaidentified in the risk assessment. The TSCA policy for evauating
whether treatment is equivalent to incineration (TSCA 761.60(€)) defines successful equivalent treatment
by the level of PCBs in the treatment residua. A concentration of 2 ppm is considered to indicate the
treatment has achieved alevel of performance equivalent to incineration. The selected treatment destroys
PCBs in contaminated soils therefore eliminating the potential risk identified in the risk assessment (i.e.,
direct contact threats). KPEG also provides protection through permanent and significant reduction of
toxicity, mobility and volume of the waste, and complies with al relevant and appropriate requirements set
forth in TSCA. Since this method has achieved alevel of performance equivalent to incineration through
pilot studies and it has been shown to be protective of human health and the environment, it isan
acceptable dternative to incineration.
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APPENDI X E

PCB DI SPCSAL COVPAN ES, COWMMERCI ALLY PERM TTED
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| NCI NERATOR

ENSCO

ENSCO

General Electric

Pyrochem Apt us

Rol I i ns

SCA Chem ca
Servi ces

U. S. Departnment
of Energy/
Martin Marietta
Energy Systens

VESTON

ALTERNATE THERMAL

Ecova Corporation

Ogden Envi ronnent a
Services, Inc.
(formerly GA
Technol ogi es,

J.M Huber
Cor por ation

I nc.)

O H Mterials
Cor por ation

PCB DI SPOSAL COMPANI ES
COMVERCI ALLY PERM TTED

ten EPA Regi ons

ADDRESS

P. O. Box 1957
El Dorado, AR 71730

P. 0. Box 8513
Little Rock, AR 72215-8513

100 Whodl awn Ave.
Pittsfield, MA 01201

P. O. Box 907
Cof feyville, KS

P. O. Box 609
Deer Park, TX 77536

11700 South Stony Island Ave.

L 60617

Federal Office Building
Room G- 108

P.O. Box E

Oak Ridge, TN 37830

One Weston Way
West Chester,

Chi cago,

PA 19380

12790 Merit Drive
Suite 220, Lock Box 145
Dal | as, Texas 75251

P. 0. Box 85178
San Di ego, CA 92138-5178

P. 0. Box 2831
Borger, TX 79007

16406 U.S. Route 224 East
P. 0. Box 551
Fi ndl ay, ©hi o 45839-0551

Word-searchable version — Not a true copy

PHONE No.

501-223-4160

501-223-4100

413-494-3729

316-251- 6380

713-479-6001

312-646-5700

615-576-0973

215-692-3030

214-404- 7540

800-876-4336
or
619- 455- 3045

806-274- 6331

800- 537- 9540



CHEM CAL

American Mbile Ol 233 Broadway, 17th Fl oor 212-267-7073
Purification Co. New York, NY 10279
Chem cal Waste 1550 Bal ner Road 716-754- 8231
Managenent Model City, NY 14107
Excel tech, Inc. 41638 Christy Street 415- 659- 0404
Frenont, CA 94538
General Electric One River Road 518- 385-3134
Schenect ady, NY 12345
General Electric One River Road 518- 385-3134
Schenect ady, NY 12345
Nati onal Ol P. O. Box 1062 800- 345- 6573
Processi ng/ Apt us Coffeyville, KS 67337
Ni agara Mohawk Power 300 Erie Boul evard West 315-474-1511
Cor porati on Syracuse, NY 13202
PPM I nc. 1875 Forge Street 404-934- 0902
Tucker, GA 30084
ENSR Operati ons 1700 Gateway Blvd. S.E. 216-452- 0837
(formerly Sunohi o) Canton, OH 44707
T & R Electric Supply Box 180 800- 843- 7994
Conpany, I nc. Col man, SD 57017
Tr ansf or mer P.O. Box 4724 800-321- 9580
Consul tants Akron, OH 44310
Trinity Chem cal Co. 6405 Metcal f, Cloverleaf 3 913-831-2290
I nc. Suite 313

Shawnee M ssion, KS 66202

PHYSI CAL SEPARATI ON

ENSCO 1015 Loui si ana Street 501-223-4100
Little Rock, AR 72202
Nati onal El ectric/ P. O. Box 935 800- 345-6573
Apt us Coffeyville, KS 67337
Quadrex HPS, Inc. 1940 N.W 67th Pl ace 904- 373- 6066
Gai nesville, FL 32606
Uni son Tr ansf or ner P. O. Box 1076 800- 544- 0030
Services, Inc. Hender son, KY 42420

PHYSI CAL SEPARATI ON conti nued
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PHYSI CAL SEPARATI ON conti nued

General Electric

One Ri ver Road
Schenect ady, NY 12345

PCB TRANSFORMER DECOVM SSI ONI NG

G&L Recovery
Systenms, Inc.

Bl OLOGI CAL

Det ox | ndustri es,
| nc.

Pl PELI NE REMOVAL

Texas Eastern Gas
Pi pel i ne Conpany

1302 West 38th Street
Asht abul a, Ohi o 44004

12919 Dairy Ashford
Sugar Land, TX 77478

P. O. Box 2521
Houst on, Texas 77252-2521

CHEM CAL WASTE LANDFILLS

Casmal i a Resour ces

CECOS | nternati onal

CECOS | nternati onal

Chem cal Waste
Managenment

Chem cal Waste
Managenment

Chem Security Systens
| ncor por at ed

Envi rosafe Services
| nc. of I|daho

SCA Chem cal Services

559 San Ysidro Road
P. 0. Box 5275
Sant a Bar bara, CA 93150

56th St. & Niagara Falls
Boul evar d
Ni agara Falls, NY 14302

5092 Aber Road
W I Iliamsburg, OH 45176

Al abama I nc. Box 55
Emel l e, AL 35459

Box 471
Kettleman City, CA 93239

Star Route
Arlington, OR 98712

P. 0. Box 417
Boi se, 1D 83701

Box 200
Model City, NY 14107
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518-385-3134

216-992- 8665

713-240-0892

713-759-5167

805-937- 8449

716-282- 2676

513-720-6114

205-652-9721

209-386-9711

503-454-2777

208- 384-1500

716-754- 8231



CHEM CAL WASTE LANDFILLS conti nued

U.S. Ecol ogy, Inc. Box 578
Beatty, NV 89003
U.S. Pollution Grayback Mountain
Control, Inc. Knol I's, UT 84074
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702-553-2203

405-528-8371



U.S. EPA REG ONAL DI SPOSAL CONTACTS

Regi on |
(Connecticut, Maine, Massachusetts,

Rhode I sl and, Vernont)

Tony Pal erno

Ai r Managenent Division

Envi ronmental Protection Agency, Region |
John F. Kennedy Federal Buil ding

Bost on, Massachusetts 02203

(617) 565-3279, FTS 835-3279

Regi on 1|1
(New Jersey, New York, Puerto Rico, Virgin |Islands)

John Brogard Dan Kr aft
Air and WAaste Managenent Division FTS 340- 6669
Envi ronmental Protection Agency, Region Il

26 Federal Plaza

New York, New York 10278

(212) 264-8682, FTS 264-8682

Region 111
(Del aware District of Colunbia, Maryl and,
Pennsyl vania, Virginia, West Virginia)

Edward Cohen (3HWAO)

Hazar dous Waste Managenent Divi sion

Envi ronment al Protection Agency, Region Il
841 Chestnut Street

Phi | adel phi a, Pennsylvania 19107

(215) 597-7668, FTS 597-7668

Region |V
(Al abama, Florida, Georgia, Kentucky, M ssissippi,

North Carolina, South Carolina, Tennessee)

Robert Stryker, PCB Coordi nator

Pestici des and Toxi c Substances Branch

Envi ronment al Protection Agency, Region |V
345 Courtland Street, N E.

Atl anta, CGeorgia 30365

(404) 347-3864, FTS 257-3864
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Regi on V
Illinois, Indiana, Mchigan, M nnesota, OChio, Wsconsin

Shel don Si non

Pestici des and Toxic Substances Branch (5S-PTSB-7)
Envi ronment al Protection Agency, Region V

230 Sout h Dearborn Street

Chi cago, Illinois 60604

(312) 353-1428, FTS 886-6087

Regi on VI
(Arkansas, Louisiana, New Mexico, Okl ahoma, Texas)
Ji m Sal es Donna Mul l'i ns
Hazar dous Waste Managenent Divi sion FTS 255-7244

Envi ronment al Protection Agency, Region VI
Al l'i ed Bank Tower

1445 Ross Avenue

Dal | as, Texas 75202-2733

(214) 655-6719, FTS 255-6785

Regi on VI |
(I owa, Kansas, M ssouri, Nebraska)

Leo Al derman, PCB Coor di nat or

Doug El ders

Toxi ¢ and Pesticides Branch

Envi ronment al Protection Agency, Region VII
726 M nnesota Avenue

Kansas City, Kansas 66101

(913) 236-2835, FTS 757-2835

Regi on VI 11
(Col orado, Montana, North Dakota, South Dakota, Utah, Won ng)

Dan Bench (303) 293-1732, FTS 330-1732

Tom Pauling (303) 293-1747, FTS 330-1747
Paul Grimm (303) 293-1443, FTS 330-1443
Toxi ¢ Substances Branch

Envi ronment al Protection Agency, Region VIII
One Denver Pl ace

999 18th Street, Suite 1300

Denver, Col orado 80202-2413

(303) 293-1442, FTS 564-1442
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Region | X
Arizona, California, Hawaii, Nevada, Anmerican Sanpa, Guam

Greg Czaj kowski (T-5-2)

Pestici des and Toxics Branch

Envi ronmental Protection Agency, Region IX
215 Frenont Street

San Francisco, California 94105

(415) 974-7295, FTS 454-7295

Regi on X
(Al aska, |daho, Oregon, Washi ngton)

Cat hy Massim no (HW114) Bil | Hedgebeth
FTS 399- 7369

Hazar dous WAste Managenent Branch

Envi ronmental Protection Agency, Region X

1200 Si xth Avenue

Seattle, Washington 98101

(206) 442-4153, FTS 399-4153
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SUPERFUND EXAMPLES--LONG-TERM MANAGEMENT CONTROLS

Initial PCB Final PCB L eachate
Superfund Site (ROD Concentration | Concentration Geologic/Hydrogeologic Callection/Removal
Date) Initial Source & Problem Disposition Range (ppm) (ppm) Conditions Cover Design Bottom Liners and Leak Detection

Ottati and Goss, ! Buried drums, sludge 1 Excavate 143 (soil) 20 (soil) 1 Groundwater: 0-2 feet 9 inches top soil I None Groundwater wells
Kingston, NH 1 Off-dite incineration below surface planned for pump
(1/16/87) 1 Cap 1 Geology: glacidl tills; and treatment

I Aeration bedrock

1 Extract and treat groundwater
Re-Solve, MA 1 Waste oil spread on dirt | ! Excavate 15-52,000 25 (soil) 1 Groundwater: 50-60 feet | Regraded and ! None Groundwater wells
North Dartmouth, MA roads 1 Cap below surface grassed planned for pump
(7/24187) 1 Solvent reclamation I On-site treatment (dechlorination) 1 Geology: sand, travel, and treatment

facility 1 Wetland restoration till, bedrock

1 Extract and trest groundwater
Chemica Control 1 Variety of waste in I In-situ location 0-6 0-6 I Groundwater: 1-3 feet 1-3foot gravel layer | T None None
Elizabeth, NJ drums 1 Debris removal below surface ! Naturd
(9/24/87) 1 Storm sewer repair 1 Geology: sand/gravel impermeable

1 Secure ste (fence) silty sand; till; bedrock clays
Wide Beach ! Waste oil spread on dirt | ! Excavation 0.05-1026 10 1 Geology: silty None (not feasible, a| ! None None
Brant, NY roads ! Chemical treatment sand/gravel; silty/clay; | residentia
(9/30/85) fractured shale community)
York Oil 1 Excavate .1-210 1 Groundwater: 30 feet None (stabilization I None Groundwater wells
Moira, NY 1 Stabilize below surface process leaves ! Natura planned for pump
(2/9/89) 1 Off-site incineration 1 Geology: glacia treated soils impermeable and treatment

1 Extract and treat groundwater bedrock impermesable) clays
Mowbray Engineering 1 3 acre swamp 1 Close sewer N.D.-62 (soil) 25 1 Groundwater: 18 feet 2 feet compacted ! None None

, AL 1 Transformer repair plant | ! Excavate below surface clay, 2 feet
(9/25/86) 1 Stabilize 1 Geology: sandy; clay, vegetative layer, 2
rock; limestone feet sand, synthetic
liner

Pepper’s Steel & 1 30 acres trash 1 Excavate 1.5-760 (soil) 1 1 Groundwater: 5-6 feet 12 inches crushed I None Down-gradient
Alloys 1 Stabilize below surface limestone groundwater wells
Medley, FL 1 Off-site incineration 1 Geology: fill; peat planned for pump
(3/12/86) 1 Cap limestone and treatment

1 Extract and treat groundwater
Belvidere Landfill 1 Landfill 1 Excavate 9-51,000 50 1 Groundwater: 7 feet RCRA cover ! None Groundwater wells
Belvidere, IL 1 Drum Disposal 1 Off-site incineration below surface planned for pump
(6/30/88) I Landfill 1 Geology: sand; gravel; and treatment

1 Cap bedrock

1 Extract and trest groundwater

1 Secure site
Fort Wayne ! Dumping area 1 Excavate 0.34-14.2 10 1 Groundwater: 10-15 feet | 2 feet clay and 6 I None Groundwater wells
Fort Wayne, ID 1 Recycling plant 1 On-site incineration below surface inches vegetative planned for pump
(8/26/88) 1 Cap 1 Geology: outwash layer and treatment

Contaminant wall
Extract and treat groundwater
Secure site

sands
and gravels; lake clays,
silts, and fines
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SUPERFUND EXAMPLES--LONG-TERM MANAGEMENT CONTROLS

geotextile fabric: fill

Initial PCB Final PCB Leachate
Concentration | Concentration Geologic/Hydrogeologic Collection/Removal
Superfund Site (ROD Date) [ Initial Source & Problem Disposition Range (ppm) (ppm) Conditions Cover Design Bottom Liners and Leak Detection
10. French Limited 1 7.3 acre lagoon ! In-site biological treatment N.D.-616 23 I Groundwater: less than | None ! None Groundwater wells
Croshy, TX 1 Stabilize 50 feet below surface ! Naturd may be planned for
(3/24/88) 1 Geology: topsoil; clay impermeable | pump and treatment
clays
11. Commencement 1 Scrap yard ! Excavate 0-204 1 I Groundwater: 8-12 feet | 2 inches sedled ! None Groundwater wells
Bay/Near Shore 1 Stabilize below surface asphalt monitoring system
Tacoma, WA 1 Cap 1 Geology: fill; sand; clay proposed
(12/30/87) ! Regrade
12. Pecific Hide and Fur ! Transformers, capacitors| ! Excavate 10-25 1 Groundwater: 20 feet Low permesbility or | T Low None
Pocatello, ID 1 Scrap yard 1 Stahilize below surface RCRA cap permesability
(6/28/88) 1 Cap clay added to
1 existing
aquitard
Stabilized
materia
to serve as
liner
13.2 Pinnett's Salvage Yard | ! Scrap yard 1 Land Disposd identified as an 7.4-300 1 Groundwater: 0-20 feet | 4 inchesasphat; 12 | ' None Slurry wall
Washburn, ME ! Transformer dielectric dternative below surface inches stone; single
(5/3/89) fluid spill I Geology: sand and synthetic layer; fill
gravel; clay and silty
clay; glacia fill;
bedrock
14.> Sullivan’'s Ledge 1 Quarry 1 Excavae 2,000 (soil) 1 Groundwater: 100 feet 2 feet clay; 18 ! None Groundwater wells
New Bedford, MA ! Previous disposal 1 Stahilize below surface inches buffer sail; may be planned for
(Proposed 1/89) I Cap 1 Geology: quarries 12 inches sandy pump and treatment
1 Extract and treat groundwater located in fractured 0il; 2 feet
! Restore wetlands bedrock vegetative soil;
1 Secure site vegetation
1 Restrict use
I Long term monitoring
15.2 New Bedford Harbor-- ! Industrid discharge 1 Capping identified as an 500-400 1 Groundwater: 3 feet sand/silt; I None None
Hot Spot Area aternative (sediment) contamination due to synthetic layer
Buzzard’'s Bay, MA diffusion from sediment
(5/89)
16.® Douglassville Disposal | ! Qil recycling 1 Capping identified as an ND-30,000 I Groundwater: les than 5 | Synthetic liner; ! None Groundwater
Site aternative (sails) feet to 31 feet to surface | protective sail; barrier
Berks County, PA 1 Geology: fill; natural topsoil; vegetation
Draft (9/88) over-burden bedrock
17.2 Town of Norwood 1 Electrical equipment 1 Capping identified as an 10-26,000 10-50 I Geology: fill; sand and | 3 inches asphalt 2" ! None None
Norfolk County, MA manufacturer aternative (sails) gravel; glacid fill; aggregate: HDPE
Draft (1/89) ! Previous disposal bedrock liner: 6" aggregate

aCapping/Land disposal identified as an aternative.

Proposed Plan.
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