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[ECTISION SOMMARY — PCB AREAS
CARTERVILIE, ITIINOIS

1. SITE NAME, LOCATION AND DESCRIPTION

Sangamo Electric Dump / Crab Orchard Naticnal Wildlife Refuge
Carterville, Illincis

The Crab Orchard Naticnal wildlife Refuge (the Refuge) site lies near
Marion, Carterville and Carbandale, Illinois, primarily within Williamson
County, extending inmto Jackson, Unicn and Johnsen Counties in southern
Illinois (See Figure 1 in Apperdix A). The Refuge consists of
approximately 43,000 acres of multiple-use lard. The land is used as a
wildlife refuge, ard also for recreational, agricultural and industrial

recreational purpcses while the eastern end is used for mamufacturing
facilities. Access to the eastern portion is closed to the public,
except for limited access to workers at the industrial sites and
restricted access to hun - The study sites which were the focus of
the Remedial Investigation (RI) and Feasibility Study (FS) are located in
the eastern, closed portion of the Refuge (See Figure 2 in Appendix a).

There are twelve lakes, i.ncludingCrabOrdzardLakelocatedwithinthe
Refuge. Crab Orchard Lake supports a large population of sports fish and

to be the principal industry on the Refuge. Other industries included
the marufacturing of PCB transformers amd capacitors, autamcbile parts,
fiberglass boats, corrugated boxes, plated metal parts, tape, flares and
jet engine starters. Marmufacturing, primarily munitions, continues at
the Site.

Corgress, in passing the law that created the Crab Orchard National
Wildlife Refuge, mandated a continuing industrial presence on Refuge
property. Congressrequi_redtrmtthelanjsmstbeusedinamanrer

P

NNHERAMT

00002316




cansistent with the needs of industry, as well as those of agriculture,
recreation, and wildlife conservation. The accampanying legislative
history indicates that Congress viewed the industrial development of the
Crab Orchard National Wildlife Refuge as central to the viability of the

Refuge.

Disposal activities at the site apparently included dumping of waste
material in unused areas of the site, ard landfilling of waste materials
in unlined landfills which were covered with earth. Other disposal might
have included discharge of liquid material to surface water bedies and
impourdments. The types of materials disposed of at the Refuge reflect
the broad range of substances used in the varicus industrial and Refuge
activities. There are no gocd estimates of the total volume of disposed
material.

The site was proposed for the National Priorities List (NPL) in 1984 and
finalized on the NPL in July 1987. The relative roles ard
responsibilities of other Federal Agencies and the United States
Envirommental Protectian Agency (U.S. EPA) at Federal Facilities like
Crab Orchard National Wildlife Refuge are prescribed in Section 120 of
the Camprehensive Envirammental Response Campensation ard Liability Act
(CERCIA), as amended, and Executive Order Number 12580. DOI is
respansible for remedial action and campliance with CERCIA. The U.S. EPA
is responsible for providing assistance and oversight to DOI for actions
at the site taken pursuant to CERCIA. In addition, U.S. EPA, after
consultation with DOI, is responsible for final remedy selection at the
Site.

In addition to the roles ard responsibilities of the DOI and U.S. EPA at
the Refuge discussed above, DOD may have same responsibility for same of
the hazardous substances at the Site, in accordance with Section 107 of
CERCIA. ard under the Defense Envirommental Restoration Program. Various
other private parties may have responsibility for the hazardous
substarnces at the Refuge in accordance with Section 107 of CERCIA.

In February 1986, the U.S. EPA and FWS entered into a Federal Facility
Initial Campliance Agreement, which required the performance of a
Remedial Investigation and Feasibility Study (RI/FS). The FWS, in
conjunction with Sangamo Weston, Inc., a potentially respansible party
(FRP) at the site, began an RI/FS at the Refuge in May 1986. In August
1988, an RI Report was finalized and made available to the public. In
Aixpust 1989, the FS Report and proposed plans for the first two operable
units (the Metals Areas and the PCB Areas) were made available to the
pablic. ©On March 30, 1990, a Record of Decision (ROD) selecting the
final remedy for the Metals Areas cperable unit was signed by U.S. EPA,
with the concurrence of DOI. The U.S. EPA served as the supporting
agency during the RI/FS, and was lead Agency for the develcpment of the
proposed plans ard the Metals Areas ROD and this ROD. The Illinois
Enwirormental Protection 2gency (IEPA) served as a supporting agency for
the FS, proposed plans ard this ROD.



A draft Interagency Agreement (IAG), pursuant to CERCIA Section

120(e) (2) is currently being developed between U.S. EPA, DOI, DOD and
IEPA. The Department of the Army (DA) may participate in the IAG.
Negotiations on this IAG were started in August 1989, and are expected to
delineate Agency roles and responsibilities for future activities amd
will stipulate schedules for campletion of the remedial action specified
in this ROD and remedial action for cther cperable units.

In July 1989, DOI issued letters to approximately sixty individuals and
entities pursuant to CERCLA Sectian 104 (e), to request information
relating to the identification, nature and quantity of materials treated,
stored or dispcsed of at the Refuge, or transported to the Refuge; the
nature or extent of any releases or threatened releases of a hazardous
substance at the Refuge:; and information relating to the recipient’s
ability to pay for a clearup. DOI and U.S. EPA are jointly reviewing the
mspors&toth&seletterstodetermhmemeﬂieranyofther&sporﬁents
would be considered PRPs at the site. Special notice letters have not
been issued to any PRPs at the site to date.

ITT. COMMINTTY REIATIONS HISTORY -

Public participation requirements under CERCIA Sections 113(k) (2) (B) and
117 were satisfied during the RI/FS process. U.S. EPA has been
primarily responsible for conducting the cammunity relations program for
this Site, with the assistance of TWS. The following public
participation activities were conducted during the RI/FS:

- Establishment of Administrative Record repositories at the Southern
Illinois University’s Morris Library in Carbondale, Illinois and at
U.S. EPA, Region V Office in Chicago, Illinois.

- Establishment of additional information repositories at Marion
Carnegie Public Library in Ma.rlon, Illinois; Crab Orchard National

Wildlife Refuge %ad_quartexs in carterville, Illinois; and Marion

Federal Penitentiary in Marion, Illinois.

- Develcrment of a mailing list of interested citizens, organizations,
news media, arnd elected officials in local, county, state and
federal govermment. Pericdic mailings of Fact Sheets and other
information to all persans or entities on the mailing list.

- Pericdic news releases annauncing various on-site activities and
results of irvestigations.

- A Fact Sheet in August 1988, explaining the results of the remedial
investigation. The Remedial Investigation Report was also released
at this time.

- Paid newspaper advertisements announcing the RI public meeting and
the FS and propesed plan availability sessions and public hearings.
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- A public meeting in Angust 1988, to meet cancerned citizens and
discuss the results of the remedlal investigation. Approximately
100 pecple attended the meeting.

- A Fact Sheet in Jarmary 1989, explaining the Feasibility Study ard
proposed plan process, discussing remedial technologies under
consideration, and announcing a tentative schedule.

- A Fact Sheet in August 1989, explaining U.S. EPA’s preferred
alternmatives for two cperable units at the site, and discussing the
availability of the 'S and proposed plans for those operable units.
This Fact Sheet also autlined the other remedial altermatives,
announced the public comment period arnd solicited cament on the
altermatives.

- An availability session in August 1989, to informally answer
citizens’ questions about the FS arnd proposed plans. Questions were
answered by representatives of U.S. EPA, FWS and IEPA.

- A public hearing on August 30, 1989, on the proposed plans and the
FS. Caments were taken on the record. Approximately 140 pecple
atterded. Presentations were made, and questions were answered by
representatives of U.S. EPA, FWS and IEPA.

- A public camment period of thirty days was originally plamned,
ruming from Auqust 18, 1989, to September 16, 1985. The public
cament pericd was announced in the proposed plan for the cperable
unit, in the Fact Sheet of August 1989, ard through paid newspaper
advertisements in the Southern Illinoisan and the Marion Daily
Republic. Based on camment taken at the public hearing on August
30, 1989, and letters received, the cament pericd for this coperable
unit was exterded three times, until December 1, 1990, for a total
camnent pericd of 105 days. The extensions were announced by
letters to the individuals and groups on the mailing list, at public
meetings and by press releases.

- A secard public hearing on October 3, 1989, specifically on the
propesad plan and remedial alternatives for the PCB Areas operable
unit. aAdditional public camment was taken on the record.
Presentations were made, and questions were answered by
representatives of U.S. EPA.

A Responsiveness Summary addressing camments and questions received
during the public camment periocd on the RI/FS and propesed plan is
included with this Record of Decision as the third section.

This decision document presents the selected remedial action for the PCB
Areas operable unit at the Crab Orchard National Wildlife Refuge
Superfund site, in Carterville, Illinois, chosen in accordance with
CERCIA, as amerded by SARA and the National Contingency Plan. The
decision for this cperable unit at the site is based on the
Administrative Record.
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IV. SCOPE AND ROLE OF OPERABLE UNIT

The first step in the RI process was a review of available Refuge files
and old analytical results to target "study sites" to be investigated in
depth. Thirty-three study sites were investigated dquring the RI, with
seven of these carried into the FS for evaluation of remedial
alternatives.

As with many Superfund Sites, the problems at the Refuge are camplex.
The results of the investigations of the study sites indicated that the
Refuge consists of several geocgraphically distinct areas with markedly
different characteristics. These include differences in the
contaminants, in the parties responsible for the cantamination, and in
the remedial actions and schedules that would be appropriate.
Consequently, the Agency decided to address these areas individually as
"operable units" of an overall site remedy. The following four cperable
units have been created:

PCB Areas - those areas contaminated with RCBs, which may also
be contaminated with other materials, such as lead and cadmium,
including study sites 17, 28, 32 and 33.

Metals Areas -~ those areas primarily contaminated with heavy
metals, including study sites 15, 22 and 29;

Explesive/ Munitions Areas (formerly designated as "DOD Areas")
- those areas thought to be contaminated with chemicals fram
explosive or mmitions mamufacturing, including study sites 3,
4, 5 ard 19; ard

MiscellaneousAreas-thoseareasthatarethoughttorequire
no further work or that will need further investigation,
monitoring or maintenance, including sites 7, 7a, 8, 9, 10, 11,
11a, 12, 13, 14, 16, 18, 20, 21, 24, 25, 26, 27, 30, 31, 34,
ard 35.

Under the Naticnal Cantingency Plan, response actions may be canducted in
Cperable units, provided such units are consistent with achievirng a
permanent remedy. Further, implementation of operable units should begin
before selection of a final remedial action for the Site "when early
actions are necessary or appropriate to achieve significant risk
reduction quickly, when phased analysis ard response is necessary or
appropriate given the size or camplexity of the site, or to expedite the
campletion of total site clearmp" [40 CFR 300.430(a) (1) (i1)]. ‘These
corditions are satisfied in this case. First, the proposed operable
units are consisternt with achieving a permanent remedy at the Site since
they will, in fact, provide permarent remedies for the designated areas.
Second, proceeding by operable units is sensible in this case because the
nature of the problems in the different areas requires a phased approach
given the size and camplexity of the Site and the fact that the




implementation of remedies for the ocperable units will expedite Site
’ cleamup and the reduction of risks fram the operable units.

( s,

% This Record of DecisimaddrsssthePCBAreascperable unit. The four
study sites camprising this operable unit are: the Job Corps landfill
(site 17); the Water Tower landfill (site 28); the Area 9 ILandfill (site
32); ard the Area 9 Building Camplex (site 33) (See Figure 2 in Appendix
A). The remedy selected will address the prmc1pal threats of soil ard
sediment contamination at all four sites camwrising the operable unit
amd will mitigate future surface water and groundwater contamination.

The remedy for the PCB Areas cperable unit is the second of at least four
cperable units planmned at the Site. The PCB Areas operable unit fits
into the overall Site strategy by addressing the principal threats from
the four sites contaminated with PCBs. (Lead is a co-contaminant at three
of these sites). The waste materials will be treated to destroy the
ICBs, and the metal-bearing residue will be contained on-site. Since the
PCB Areas pose same of the most significant risks currently identified at
the Refuge, remedial action for those areas shauld be initiated as
quickly as possible.

Each of the other cperable units is on a separate schedule. The
schedule for each operable unit will be established in an upcaming
revised Interagency Agreement among the U.S. EPA, DOI, DOD amd IEFA,
which is expected to be cawpleted in September 19590. Depending on
additional information, cother operable units may be created or cambined,
as appropriate.

; A Proposed Plan for the Metals Areas cperable unit was released by U.S.
U!(’ EPA at the same time (August 1989) as the Proposed Plan for the PCB Areas
cperable unit. The Proposed Plan and required publication of notice
occurred concwrrently for the PCB Areas and Metals Areas operable units.
Because of public concern about the incineration camponent of the
preferred alternative, the public comment period for the PCB Areas was
extended three times for a total of one hurdred and five (105) days of
public cament. A final remedy selection for the Metals Areas cperable
unit was made on March 30, 1990.

v. SITE CHARACTERISTICS

The RI/FS was canducted to identify the types, quantities ard lccations
of contaminants at the Site and to develop ways of solving the prcblems
they present. Because of the size of the Site, the first step in the RI
process was a review of available Refuge files ard old analytical results
to target "study sites™ to be investigated in depth. The nature and
extent of actual or potentlal contamination related to the stidy sites
was determined by a series of field investigations, including:

- gecphysical surveys;

- surface soil sampling;

- exploratory test pit installation and sampling:

- installation and sampling of groundwater monitoring wells;
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- surface water sampling; and
- sediment sampling.

SOilarxisedinerrtsanplmgmthefourareascarpnsmgthePCBAreas
ocperable unit indicate the non-uniform presence of PCBs and lead, and the
less consistent presence ofotherorgamcarﬁlmrganlcoontam.mants

The four areas are all located in the portion of the Refuge where visitor
access is restricted, so human exposure to the contaminants is sporadic
ard occasional. However, the areas are wooded and it is likely that
wildlife are currently exposed to the contaminpants.

The Jcb Corps landfill site (study site 17) is camprised of an
approximately one—acre landfill adjacent to a man-made pard which has
been drained since the campletion of the RT in 1988 (see Figures 3, 4 ard
5 in Appendix A).  Aerial photographs indicate that the area was used
over an externded period for dumping, and became inactive sametime prior
to 1960. The pond was created in the mid-1960’s by damming a drainageway
leading to Crab Orchard lake. Soil samples from the landfill and
sediment samples frantheJobCorps Pord Lx‘dlcatethepresenceofPCBs
lead ard cadmium, with other organic and inorganic contaminants of less
concern found in the soil, sediments, pond water and groundwater. There
are an estimated 1400 cubic yards of soil ard sediment contaminated with
ICBs. Approximately 620 cubic yards of this material are thought to be
co~contaminated with metals.

The Water Tower Landfill (study site 28) consists of an open field which
gradually slopes to the northeast. The sloping northeast face is
heavily overgrown and slopes down to a wooded area. The fill area is
approximately ane acre, located north of the Water Tower (see Figures 6
ard 7 in Apperdix A). Aerial photographs indicate that the area was used
intermittently over an extended pericd for dumping, and became inactive
scaretime prior to 1971. Down-slope drainage areas were also investigated.
Soil sampling at the Water Tower Landfill showed same localized spots
with PCB ard lead contamination primarily below the surface. Aan
estimated 1000 cubic yards of soil are contaminated with lead ard PCBs.
Other inorganic and organic contamination fourd in soil and grourdwater
at this study site will be addressed during confirmation sampling, or as
part of remedial activities.

Area 9 is a marufacturing site on the Refuge. The Area 9 Landfill (study
site 32) is located abaat 100 yards sauth of Crab Orchard Lake and 100
yards east of the Area 9 Building Camplex (study site 33). The landfill
is approximately 2.5 acres with an estimated depth of 6 to 10 feet (see
Figures 8 ard 9 in Apperdix A). The landfill was reportedly used from
the 1950s until 1964, and during the active life of the landfill a
variety of industrial wastes were burned, cawpacted in a swale and
covered. Runoff fram the landfill can drain into an intermittent creek
and into Crab Orchard Lake. The Area 9 Building Camplex (see Figures 9
and 10) has been occupied by several industrial tenants, including
Sangamo Weston, Inc. from 1946 to 1962. It is currently occupied by
0lin, Corporation, and access to same areas has been closed. The
contamination in the building camplex primarily centered araund two
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buildings, mubers 1-1-2 and 1-1~23, and in two drainage ditches which
receive runeff from the building camplex. Approximately 36,000 cubic
yards of soil and sediments in Area 9 are contaminated primarily with
PCBs. Of these, approximately 2000 cubic yards are co-contaminated with
lead. In addition, soil, sediment and groundwater at this study site
showed sane other inorganic and organic contamination of less concern.

VIi. SIMMARY OF SITE RISKS

This Record of Decision addresses the PCB Areas operable unit. The RI
Report included a risk assessment to define the actual or potenmtial
threat that the Site-related contaminants pose to human health ard/or the
erwirament. Since the Site is a National Wildlife Refuge, particular
attention was paid to the potential impact on wildlife.

The DOI, as trustee for Refuge lards and for fish and wildlife on these
lands, must ensure that remedies adequately protect ard restore those
trustee resources. Doing so, in many cases, requires standards more
stringent than or different fram those that may apply primarily for human
health reasons for same comtaminants. In pramilgating the regulations
for Natural Rescurce Damage Assessment (43 CFR Part 11; Type B
Regulations, Final Rule, 51 FR 27673-27753, August 1, 1986) DOI addressed
the difference in standards for natural rescurce damage assessment and
remediation for human health purposes. The trustee can only agree to a
covenant not to sue urdexr Section 122(j) of CERCIA if a PRP agrees to
urdertake appropriate actions necessary to protect and restore natural
resaurces damaged by actual or threatened releases of hazardous
substances.

Damage assessment and restoration are carried ocut for the purpcse of
carpersatlon to the public for damaged public natural rescurces.
Camparison is made to "baseline!" conditions which represent conditions in
the absence of the contamination. In this case, because uman health
standards may not be sufficient to be protective of wildlife or may
interfere with the Site’s primary purpose as a wildlife refige,
restoraticon beyornd human health standards is necessary to adequately
compensate for the injuries to the public natural resources. Because
standards for wildlife have not yet been pramilgated, a risk assessment
was carried aut by the Fish and Wildlife Service that identified the
levels necessary for restoration of the area as suitable wildlife
habitat. For example, as a result of the risk assessment for the KB
Areas, a concentration of 1 milligram PCBs per kilegram of dry seoil
(my/kg) has been determined by DOI to be protective of wildlife, as well
as meeting the mission of the Refuge.

The choice of animal species for a risk assessment was dependent upen the
availability of information on toxicity, life history, exposure and
physiology. Sufficient information was not always available for species
that are conspicucus Departmental trust rescurces. Small mammals are
used in assessments for small contaminated areas because these mammals
are frequently at greatest risk. Their limited hame rarge as well as
available toxicity information, reduce uncertainties in the resultant
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assessment. There are no standards for wildlife exposure and wildlife
. oontanﬁnantr%idues,soriskass%snentswereusedardexposur&e
' q{% campared to toxicity information on other species.

the envirorment, even though other cx:ntam.i.nz_mts (posing lesser risks) may

- Surface soils at the Jab Corps Landfill, the Area 9
IandfillarﬁtheAma9Buildh1chnplextobothl’n.nnans
and wildlife;

- Subsurface soils at all four study sites, especially to
burrowing wildlife;

- Sediments at the Job Corps Iandfill and Area 9 to
X wildlife directly and to humans through food chain
accumulation; and

- Exposures of small and burrowing wildlife to comtaminated
air at all four study sites.

Although contaminants were found in other media (grourdwater and surface
water) at the stidy sites camprising this operable unit, the risk
5 assassmentdoamtirdicatethatth%e,contami:antswrrentlyposea
'(’({) threat to human health and/or the ernviro . However, potential future
grourdwater contamination is of great concern because the aquifer is
potenttially usable ard may discharge to a sensitive ecosystem, for
example, a wetland. Also, the potential that runoff will adversaly
impact surface water is of concern particularly because Crab Orchard Lake
is used as a drinking water scurce. The areas camprising the PCB Areas
cperable unit are within the portion of the Refuge where human access is
' currently restricted. However, if the restriction were relaxed in the
':6 fumre,theriskstommanscmldbehigherunl&ssrawdialactimhas
been taken. It is infeasible to restrict all wildlife access to
contaminated areas.

AstmmaryoftheriskassessnentfrtmtheRIReport for each of the sites
camprising the PCB Areas operable unit follows:

A. SITE 17: JOB CORPS IANDFIII, AND FOND
1. Contaminant Identification
Sampling was done on the soil, sediment, grourdwater, pond
water and fish from the pond. Results indicated that the soil

ard sediment contained PCBs at 0.08 to 50,000 milligrams per
Kilogram (mg/kg), lead in a rarge of fram less than 6 to 17,414
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my/ kg, andczdmiuminarangeoffmnlessthanltoS?mg/kg.
‘ ’ SaneofthecontaminatedsoilishazardousbytheR&eoum
( ) Conservation and Recovery Act (RCRA) characteristic test for
leachable metals (EP Toxicity). The pand water cortained PCBs
at 0.032 to 0.058 micrograms per liter (ug/L) , which exceeds

human health, perttachlorophenol at 19 ug/L which exceeds the
ARQC for freshwater aquatic life, lead at 55 uy/L, which
exceeds the MCL, and chromium at 74 and 139 ug/L, which exceeds
the MCL.

2. Exposure Assessment

'Iheexposumassasme_ntcorﬁuctedaspartoftheRIooncluded
thatsevemlmediaomldbeinpactedbythecontamimntsat
this site, an:lthattherewe.reseveralpotentialexposure
routes for contamination. Mean and worst case levels of FCB
cortamination in soil were used to conduct the risk assessment.
Also, upper bound estimates of soil contamination with lead and
N-nitroscdimethylamine were used to estimate risk. Cadmium was
assessed qualitatively.

- The proximity of the pond ard vegetative cover on the landfill
make the site an attractive denning habitat. Exposure was
quantified for deer, mallard ducks, rabbit, mouse, mink, heron
and otter. Exposure of wildlife to contaminamts would occur
through ingestion, inhalation, and absorption through the skin
or gills. 2Animals on the site would be exposed to contaminants
through ingestion of soil, sediment ard water as well as
through consumption of contaminants that bicaccumilate (BCBs
and cadmium) in vegetation ard prey. Groaming and inhalation
of contaminated dust ard vapor also expese animals (especially
burrowing animals) to contaminants in sediment or soil. Dermal
or percpercular absorption is a primary exposure route for
aguatic organisms such as fish ard macroinvertebrates, and is
alsoanexposuremrteforanimalsthatmaintains}dncontact
with contaminated soil or sediment. Calculations for the
inhalation route included factors relating to active (cne
hour/day) and inactive periods.

Although access to humans is restricted, the exposure
assessment indicates that there is the potential for occasional
recreational users to be exposed via inhalation or irgestion of
the contaminants, and through potential food chain
accumulation. The exposure assessment assumed 1limited human
access of three visits per year for four hours per visit. It
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was also assumed that a human might inadvertently consume 100
mng of contaminated soil or sediment per visit by ingestion.
(Ingestion of soil is a standard pathway for exposure in humans
ard wildlife risk assessments.) Inhalation exposure would be
camonly assumed for FWS personnel on worksites or for
incidental visitors to the contaminated sites.

3. Toxicity Assessment

Cadmium is highly toxic with a broad range of systemic effects,
particularly to the respiratory, renal and reproductive
systems. It is considered a probable human carcinogen by the
inhalation raaute of exposure. Cadmium can bicaccumulate
extensively in exposed irdividuals. Cadmium is particularly
toxic to fish, even at low concentrations. It has also been
demonstrated to cause birth defects in animals.

Iead has been shown to distribute in the blood of humans, and
can adversely effect the central nervous system, the
gastrointestinal tract, the kidneys and blood forming systems.
Growing children are particularly sensitive to its impact upcon
the central nervous system. U.S. EPA has not assessed the
carcincgenicity of lead, however, there are studies which have
shown lead to be carcinogenic. Lead causes spinal deformities
arnd reduced reproduction in aquatic organisms. ILead is active
biochemically and reduces hemoglabin, hematocrit amd other
blood parameters in birds and other wildlife. Lead exposure
also causes reduction in avian growth rates. Behavioral
changes have been found in birds because of the impact of lead
oan the central nervous system.

N-nitroscdimethylamine is a suspected human carcinocgen, based
on animal data which demonstrates liver, kidney and lung tumors
in same species. The campound has been shown to be matagenic
in a variety of tests, and has also been demonstrated to
produce liver damage. A variety of animal species have shown
increased incidence of carcer arnd other adverse impacts after
exposure to the campourd.

PCBs have a high affinity for fat, resist metabolic destruction
ard tend to accumulate in the fatty tissues of exposed
individuals. PCBs are a probable human carcinogen, and are
associated with reproductive and central nervous system
problems, liver damage, and skin disfigurement. Animals
exposed to PCBs exhibit many of the same adverse effects,
including cancer, reproductive impairment, birth defects, and
damage to liver, stamach, skin and other organs. The
cambination of stability and high bioconcentration potential is
significant to Refuge ecosystems because it causes PCBs to be
accumilated in toxic concentrations in fish and wildlife which
feed on organisms living in or feeding on soil or sediment.
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B.

SITE

4. Risk Characterization

Using a unit risk factor of 7.7 (my/kg/day)~l for human
exposure to FCBs, the unremediated site shows a potential
increased cancer risk of 1.1 x 1073, Using a camparison to

"estimated cancer risk, the human expeosure to N-nitrosodi-

methylamine would result in an excess cancer risk of 2 x 1077.
This risk would be additive with the risk from PCB exposure,
resulting in a current risk exceeding U.S. EPA’s gquidelines for
"acceptable risk". This assessment is based on very limited
human exposure, as discussed above, ard represents current risk
fram the unremediated site. If future use were to allow
greater access to the Site, the risk fram the unremediated Site
would be greater. The qualitative assessment conducted for
cadmiim concludes that chronic human exposure to cadmium-
contaminated soil should be investigated quantitatively. The
risk characterization indicates that no chronic or acute
systemic health effects to humans would result from exposure to
the lead contamination at the site under current access
limitations.

Since the Refuge was established to protect wildlife, the risk
assessment also cansidered risk to wildlife as a primary factor
in the selection of the remedy. Small mammals are used in
assessments for small contaminated areas because these mammals
are frequently at greatest risk, and their small hame range and
available toxicity information reduces uncertainties in the
resultant assessment.

The risk characterization for wildlife campared estimated
exposures to PCBs for deer, mallards, rabbits, mice, mink,
heron amd otter to data from laboratory tests. The canclusion
is that the fish-eating species may be the most affected, and
that the unremediated site may present concerns for
reproductive and teratogenic effects, possible overt lethality,
ard other systemic toxicity in vertebrate species. It is
reasanable to assume that predators and amivores could be at
great risk, through consumption of organisms with
bicacammilated levels. A small animal, such as a mouse or
rabbit, will consume a proporticnally very high amount of PCBs
which could have adverse effects on the animal. In additiaon,
burrowing animals potentially receive levels of exposure to
PCBs, lead, and N-nitrosodimethylamine which could result in a
variety of adverse effects, including carcinogenic response,
reproductive impairment, and other impacts.

28: WATER TOWER IANDFIIL
1. Contaminant Identification

Most of the information characterizing the waste at this site
is a result of the test pit sampling done for the RI. There
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was no evidence of containers or containerized wastes in the
investigation. The surface soil of the site generally appears
to be free of contamination. However, subsurface soil was
found to be contaminated at same locations. Results indicated
that soil is contaminated with PCBs (from less than 0.01 to
8,900 my/kg) and lead (from 13 to 4,300 mg/ky). Inorganic
campounds of in concentrations of less concern than lead were
also detected in same soil samples. The lead levels are
thought to be high enocugh that the soil would be considered
RCRA hazardous waste for the characteristic of EP Taxicity.
Unfiltered groundwater samples exceeded the MCLs for iron (from
425 to 94,600 ug/L) and manganese (from 357 to 2780 ug/L);
however, thebﬂsfori.mnardmangamseareseooxﬁaxyhﬂs,
based on odor or taste. One unfiltered groundwater sample also
contained chramium (165 ug/L) and lead (76 ug/L) in exceedance
of their MCIs, but the dissolved metal concentrations were
below these standards (dissolved levels may be more
representative of contaminant movement than total unfiltered
levels).

2. Exposure Assessment

The exposure assessment conducted as part of the RI cancluded
that, in general, impact on envirommental camponents is limited
where the contaminants are found at depth. However, exposures
could result if burrowing mammals dug dens or raceways in the
fill material, or if the site experienced erosion or cother
disturbance.

3. Toxicity Assessment

The toxicity of PCBs ard lead are discussed in paragraph A.2
above.

4. Risk Characterization

Quantitative risk assessment was not campleted for this study
site due to the limited routes of current exposure. Since the
exposure assessment concluded that the wastes are fourd only at
depth in isclated patches, there is currently no potential
route by which human receptors may be exposed. Some
uncertainties which were not addressed would be the future use
of the land ard the resultant fate and transport of
contaminated grourdwater.

The risk assessment concluded that exposure to humans and
surface—dwelling wildlife was likely to be minimal because
clean soil provides a barrier to contamination from subsurface
soil. However, animals burrowing imto the fill material would
be exposed to lead and PCBs and could receive potential levels
of exposure which could result in a variety of adverse effects,
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including carcinogenic respanse, reproductive impairment and
other impacts.

32: AREA 9 IANDFILL

1. Contaminant Identification

Analysis of soil an the surface and at depth in this landfill
and in soil samples downgradient of the landfill indicate that

lead (from 11 to 20,500 mg/kg) and PCBs (fram less than 0.5 to
88,000 my/ky) were fourd. Further analysis of the soil was

rconducted to assess the presence of chlorinated dibenzo-p—

dioxin (DD) and dibenzofuran (DF) iscmers. These camounds are
typically fourd as co-contaminants where PCBs are mamifactured.
In this case, they may be elevated beyond expected levels due
to uncantrolled burning of FCB products.  Soil analysis showed
elevated levels in scme samples of tetrachloroDF (fram 0.14 to
26.3 micrograms per kilogram (ug/kg) ), pentachloroDF (0.34
ug/kg) and octachloroDD (fram 0.6 to 20.6 ug/kg). Sediment
samplastakenfranthedrainagechannelupanddownstreamof
the landfill showed contamination with PCBs (fram less than 0.5
to 11 my/kg) and lead (from 11 to 29 mg/kg). PCBs were also
found in lake sediment samples (fram less than 0.5 to 4.09
mg/kKg) . The groundwater contained PCBs in scme wells above the
ambient water quality criteria for human health (fram less than
0.005 to 0.044 ug/L). In addition, chromium was found in cne
unfiltered sample above the MCL (92 ug/L). However, the
dissolved level in this sample was below the MCL (1.2 wg/L) ard
dissolved levels may be more representative of comtaminant
movement than total levels.

2. Exposure Assessment

'Ihee)@osureassassmentcorductedaspartoftheRIooncltded
that several media could be impacted by the contaminants at
this site, an:lthattherewereseveralpoterrtialtransport
routes. The viable exposure routes for humans evaluated in the
risk assessment include air, surface water (including the
bicaccumilation of contaminants in edible fish tissues) and
direct cantact. A mean level of PCB contamination in soil of
3,200 mg/ky was used to conduct the risk assessment. In
addition, a representative intermediate concentration of 4,000
mng/ky for lead was used in the assessment.

Although access to humans is restricted, the exposure
assessment indicates that there is the potential for occasicnal
recreational users to be exposed via inhalation or ingestion of
the contaminants, and through potential food chain
accumulation. The exposure assessment assumed limited human
access of three visits per year for four hours per visit. It
was also assumed that a human might inadvertently consume 100
mg of contaminated soil or sediment per visit by ingestion.
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(Ingestion of soil is a standard pathway for exposure in humans
ard wildlife risk assessments.) Inhalation exposure would be
camonly assumed for FWS personnel on worksites or for
incidental visitors to the contaminated sites.

The presence of contaminants in surface soils and sediments
indicates that direct contact by wildlife could result in
exposure through irgestion of the soil, sediment or water, ard
through potential consumption of camtaminated vegetation amd
prey because potential food chain exposure is particularly
likely with PCBs; through inhalation, especially by burrowing
animals; arrithrcu;hdlrectebqsosmofaquatlcorganlsnsor
ingestion of water, sediments and organisms associated with
surfacewaterastbeccntammantsmgratetoward&-abOrdzard
lake. To assess potential wildlife exposure, an assumption of
one hour of active burrowing per day was weighted with a
resting exposure estimate including breathing, feeding ard
groaming activities.

3. Toxicity Assessment

The toxicity of FCBs and lead are discussed in paragraph A.2
above.

Polychlorinated dibenzo-p—dioxins and dibenzofurans are of
concern because two members of these classes, 2,3,7,8 -
tetrachloro DD amd 2,3,7,8 - tetrachloro DF, are highly teoxdc
with acute ard chronic exposure and produce a mumber of chronic
disorders including immunotoxicity, teratcgenicity,
reproductive toxicity and suspected human carcincgenicity.
Although other iscmers are also toxic, removal or addition of
chlorine atams decreases toxicity, as does substitution to
other positions.

4. Risk Characterization

Using estimates of exposure to lead, an occasional visitor to
the cantaminated area could be exposed to 8.7 ug/kgy/visit.
This is below a chronic, no—effect level of 0.32 mg/ky/day for
human exposure to ingested lead, therefore the unremediated
Area 9 ILandfill site would not result in exposure to lead that
would result in toxic effects under the current access
limitations. This assessment is based on very limited human
exposure, as discussed above, ard represents current risk from
the unremediated site. If future use were to allow greater
access to the Site, the risk from the unremediated Site would
be greater.

An estimate of exposure from inadvertent ingestion and
inhalation of PCBs indicates an exposure rate for humans of 7

ug/kg/visit could occur. Compared to the estimate of exposure
of 11 wg/kg/visit at the Jcb Corps Pord, this exposure to the
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is that the fish-eating species may be the most affected, and
that the unremediated site may present risks for behavioral,
immunological and other systemic toxicity in vertebrate
species. It is reasonable to assume that predators and
amivores could be at great risk, through consumption of
organisms with bicaccumilated levels. A small animal, such as
a mouse or rakbit, will consume a proporticnally very high
level of PCBs which could have adverse effects on the animal.
In addition, burrowing animals and other terrestrial wildlife
receive potential levels of exposure to lead which could result
in a variety of adverse effects, including behavioral,
reproductive impairment, and other impacts. The conclusion is
that the unremediated site would pose a risk to wildlife of
chronic, toxic effects fram lead.

33: AREA 9 BHJIIDING QAMPLEX
1. Contaminant Tdentification

with PCBs (from less than 1 to 120,000 mg/kg) . Further

levels arourd building 1-1-23, with DF iscmers ranging from 28
to 249 ug/kg. The highest concentrations were associated with
hexachloroDF (249 ug/kg) and pentachloroDF (158 ug/kg), ard the
lowest concentrations associated with tetrachloroDF (28 ug/kg) .
Dicxins range from less than 0.11 ug/ky for tetrachlorobD to
169 ug/kg for octachloroDD. A few limited soil samples were
cantaminated with 1,2,4 - trichlorcbenzene (23.5 my/kg) ad 2 -
chloronapthalene (6820 mg/kg). The grardwater in the
building camplex contained PCBs above the ambient water quality
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criteria for human health (fram 0.006 to 0.144 /L),

Chromium was fourd in two unfiltered samples above the MCL
(fram 50 and 113 ug/L). However, the dissolved levels in these
samples were below the MCL ( 1 and 1.3 wy/L, respectively) ard
dissolved levels may be more representative of cantaminant
movement than total levels. In addition, trichlorcethene was
fourd in one well above the ambient water quality criteria for
protection of human health (906 ug/L).

2. Exposure Assessment

’meexposureassaﬁsmentcor‘ductedaspartofthem:cmcltﬁed
that several media could be impacted by the contaminants at
thissite,anithattherewerecnrrentlythreeftmcticmal
transport routes for hmnane:@osueincllﬁing graundwater,
surface water and direct contact. However, because there are
noo.lrrentusersofgroundwateran:lbe@auseoftherelatively
low mobility of the contaminants, the risk assessment concluded
thatthegmmiwaterexposuremrteismtclrrently
functional. The assessment further concluded that the air
route of exposure was non-functional because of the
restrictions to employees only. Ievels of PCB contamination in
soilofS,OOan/}c;arﬁinsedimrtsonOOng/kgwereusedto
conduct the risk assessment. Access to humans is restricted at
the building camplex to employees, therefore the exposure
assessment only considered inadvertent exposures to sediments
inthedrainageditdmesdmx;radientofthebuildirg. A
furt‘herassessmentshmldbedonetoconsiderpotential
(including inadvertent) exposures to aemployees at the building,
as well as future use scenariocs.

The presence of cartaminants in surface soils and sediments
indicates that direct comtact by wildlife could result in
exposure through ingestion of the soil, sediment or water, and
through potential consumption of contaminated vegetation and
prey because potential food chain exposure is particularly
likely with PCBs; ard through inhalation, especially by
burrowing animals. However, the exposure assessment concluded
that due to the industrial nature and restricted access to the
site, the diversity and abundance of wildlife would be less
than at other areas of the Refuge. To assess potential
wildlife exposure, an assumption of one hour of active
burrowing per day was weighted with a resting exposure estimate
including breathing, feeding and groaming activities.

3. Toxicity Assessment

The toxicity of PCBs is discussed in paragraph A.3 above.

The toxicity of polychlorinated dibenzodioxins and
dibenzofurans is discussed in paragraph C.3 above.
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to 0.29 ug/kg/visit. This is below acute or sub-acute
threshold criteria, therefore the unremediated Area 9 Building
chnplexsite‘muldnotresultinEXposuretoPCBsthatwolld
result in systemic toxic effects. Campared to the estimate of
exposure of 11 ug/kg/visit at the Job Corps Pond, this exposure
totnemxmdiatedsiteshowsapotentialin:reasedcarner
risk of 3 x 1073, mjsassessmentisbasedm@ctrm:ely

fenced areas would be Substantially higher. If future use were
toallwgreateramtothesite, the risk from the
unremediated Site would be greater. A further risk
characterization should include a quantitative assessment of
the risk fram the polychlorinated DD ard DF iscmers.

ih The risk characterization for wildlife campared estimated
chronic PCB exposures for rabbits and mice to U.S. EPA chronic
no-effect levels based on rat studies. The conclusion is that
the unremediated site may present concerns for behavioral,
immmological and other systemic toxicities in vertebrate
species. It is reasonable to assume that predators amd
amivores could be at great risk, through consumption of

' organisms with bicaccumulated levels. A small animal, such as

(;@ a mouse or rakbit, will consume a proportionally very high

o amourtt of PCBs which could have adverse effects on the
individual.

VII. DESCRIPTION OF ALTERNATIVES

During the Feasibility Study (FS), the FWS and Sargamo Weston, Inc.
identified and evaluated a list of alternatives that could be used to
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address the threats and/or potential threats identified at the study
sites within the cperable unit. The FWS and Sangamo Weston, Inc.
screened the list of alternatives based on their effectiveness (i.e.
protection of human health and/or the ernviromment, reliability),
implementability (i.e. technical feasibility, campliance with identified
State ard Federal regulations) and relative costs (i.e. capital,
operation and maintenance).

In the Proposed Plan, eight remedial technologies, which were cambined
into thirty-four (34) alternmatives in the FS, were described. The
altermatives presented in the FS ranged fram cantaimment of the waste in
place to treatment to the maximm extent possible. Variocus cambinations
of the eight remedial technologies cutlined below were considered for one
or more of the four study sites camprising the PCB Areas operable unit.
Several of the thirty-four alternatives presented in the FS incorporate
two or more of these technolegies in the alternative. Finally, same of
these eight technologies were incorporated into "consolidated remedial
alternatives" which are unigue because they are the only altermatives to
address all of the stidy sites together. Public cament was solicited
on the four "consolidated remedial alternmatives* which were presented in
the Proposad Plan, on the thirty four alternatives discussed in the FS,
ard on the eight technologies which were cambined to create the varicus
alternatives.

Below is a brief description of the eight remedial technologies which
were incorporated in the RI/FS into remedial altermatives; and the four
"consolidated remedial alternatives,!" as well as the "no action
alternative" presented in the Proposed Plan:

A, CONTATNMENT REMEDTATL, TECHNOICGIES
i. Industrial ILandfill - Contaminated soils ard sediments

would be excavated ard placed in an industrial landfill. This
"industrial lardfill™ would be a solid waste landfill as
requlated by Subtitle D of RCRA ard 35 Illinois Administrative
Code Part 807. The larndfill would be constructed, at a minimume,
with a single campacted soil liner ard drainage layer. After
placement of the contaminated soil and sediment, the landfill
wauld be covered with a cap constructed of campacted soil, a
drainage layer, gravel, soil fill and topsoil. Upcn campletion,
the landfill would be vegetated. Groundwater and leachate
monitoring, and routine maintenance would be elements of the
long-term requirements. Variations include construction of the
industrial landfill either on-site or off-site.

ii. TSCA Iardfill - The Toxic Substarxces Control Act (TSCR)
requlates certain activities inwvolving PCB contamination. A TSCA
Lardfill is one that meets the design criteria required by this
law. PCB—contaminated soils and sediments would be excavated and
placed in a TSCA larndfill. The landfill would be constructed of
a campacted soil liner, a drainage layer, a synthetic membrane
liner, and a second drainage layer. After placement of the
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iv, Slurry Wall - Certain remedial alternatives which involve
theconstructionofa’I’SCAcapalsorequiretheoonstmctionofa
slurry wall for more camplete contairment. A slurry wall is a
vertical barrier around the contaminated area. The slurry wall
is typically constructed of a Cement or bentonite mixture with a
very low permeability. The slurry wall acts as a barrier to the

alternative 3C for the Water Tower ILandfill (Section 5 of the FS)
and alternatives 2E and 3B for Area 9 (Section 7 of the FS).
However, since slurry wall technology is not feasible for all of
the PCB-contaminated sites, it was not incorporated into any of
the cansolidated alternatives presented in the Proposed Plan.

maintenance of the cover, as well as groundwater monitoring would
be part of the lang-term cperation and maintenance requirements.

B. IREATMENT REMEDIAL TECHNOLOGIES

vi, Incineration/Thermal Destruction - Contaminated soils ard
i tsmﬂdbeexcavatedarﬁtreatedbyirx:ineration/thermal
destruction in a TSCA campliant incinerator. High tamperatures
would permanently destroy the PCBs and other organic chemicals.
Any metal contamination would not be destroyed by incineration/
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thermal destruction, bt would be captured in the ash residue.
If the ash is determined to be uncontaminated with the
constituents of concern, it would be replaced in the excavated
areas. If the ash is contaminated it would be cantained in an
industrial landfill (remedial technology i). The incinerator/
thermal treatment unit would be either on—site or off-site.
During operation, air pollution control measures would be used to
prevent contamination from being released to the air.

vii. Stabilization/Fixation - Cormtaminated soils and sediments
and cartaminated incinerator ash would be treated with bonding
agents which fix contaminants within the stabilized waste. This
treatment makes the contaminants more resistant to leaching.
Cement-based and lime-~based stabilization processes are cammonly
used for fixation of metals and have also been used for treatment
of ICB wastes. The stabilized material would be contained in an
industrial landfill (remedial technology i) or a TSCA landfill
(remedial technology ii).

viii. In situ Vitrification (ISV) - Vitrification is a fixation
processwhidlwculdsealthecontaminatedsoilsanisediments in
a glass or synthetic silicate mineral material. An electric
current generates high temperatures which pyrolyzes organic
chemicals, such as PCBs and encapsulates inorganic '
such as metals. The contaminated materials would be treated in
place and covered with clean soil. This technology would be
considered innovative treatment for the contaminated material.
In situ vitrification is considered in altermative 1C for the
Water Tower Landfill (Section 5 of the FS) and alternatives 1C
and 2C for Area 9 (Section 7 of the FS). However, since this
technology is not feasible for all of the PCB~cantaminated
material without excavation and consolidation of soil amd
sediment from geographically distinct study sites, it was not
incorporated into any of the consolidated alternatives below.

C. CONSOLIDATED REMEDIAT, ATTERNATIVES

The FS presents severdl consolidated remedial altermatives which
incorporate the above remedial technologies to achieve a clearnp
for all of the study sites camprising the PCB Areas cperable
unit. The advantages to a consolidated remedy are that the
cleamp can progress more quickly ard efficiently arnd that same
costs can be saved.

In reviewing the BCB Areas operable unit Propesed Plan, the
public was asked to consider the consolidated remedial
alternmatives, and site-specific remedial alternatives discussed
in the FS, as well as other possible cambinations of the eight
remedial technologies listed above. These consolidated
alternatives are discussed in Section 8 of the FS. The
consolidated altermatives also include same actions which affect
the Metals Areas cperable unit, which were addressed in the March
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1990 ROD for those areas. In outlining the cansolidated
alternatives below, only the actions which effect the PCB Areas
operable unit are discussed.

Consolidated Altermative 1

Estimated Total Remedial Cost: $25,195,035 present worth
Estimated Time to Implement: 2.5 to 5 years

Consolidated Altermative 1 includes the following canpanents:

Excavation of Soil and Sediment - Comtaminated soil and sediment
wauld be excavated using canventional equipment. The excavated
material would be moved to a storage area an-site, where it would
be stored until it was treated or disposed.

Incineration - Soils and sediments which are contaminated with
PCBs, but with no excessive metal contamination would be
incinerated an-site, as described in remedial technology vi.
Non-contaminated incinerator ash would be backfilled in the
excavated areas.

Stabilization/Fixation ~ Soils, sediments ard incinerator
r&siduaﬁwhichareoontaminatedwithbcthmanimetalsvmld
be treated by stabilization/fixation, as described in remedial
technology vii.

TSCA Iandfill - Materials which are treated by
stabilization/fixation would be disposed of in an on—-site TSCA
landfill, as described in remedial technology ii. This
altermative proposes using an existing five-million gallon
concrete tank now on the Site, which would be retrofitted to meet
the required design standards.

TSCA Cap -~ In Area 9, some cortaminated soil would be left in
place. This area would be covered with a TSCA cap, as described
in remedial technology iii.
ImPermeabilityCaps—Soilsarﬁsedjmerrtswhidqdomte:wd
theclearmpstarﬁaxdsateamofthefmrsuﬁysit&snmldbe
cz:veredinplacewithalowPen'eability cap, as described in
remedial technology V.

Consolidated Alternative 2

Fstimated Total Remedial Cost: $6,156,161 present worth
Estimated Time to Implement: 2 years

Consolidated Altermative 2 includes the following campanents:

Excavation of Soil arnd Sediment - Same as described in
Consolidated Alternative 1.
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Stabilization/Fixation - Soils and sediments which are
contaminated with high levels of PCBs (greater than 1000 parts
per million, or 0.1 percent) and heavy metals would be treated by
stabilization/fixation, as described in remedial technology vii.

TSCA Landfills - Two TSCA Landfills, as described in remedial
technology ii, would be constructed on-site. The first would
irvolve retrofitting an existing concrete tank to meet the design
standards. This landfill would be used to contain the majority
of the wastes treated by stabilization/fixation. The secard
wauld be newly constructed near Area 9 and would contain all
treated waste that did not fit in the first landfill and
untreated contaminated soil and sediment.

TSCA Cap - Same as described in Consolidated Altermative 1.

Low Permeability Caps -~ Same as described in Consolidated
Alternative 1.

Consolidated Alternative 3

Estimated Total Remedial Cost: $8,910,700 present worth
Estimated Time to Implement: 2.5 to 3 years

Consolidated Altermative 3 includes the following camponents:

Excavation of Soil and Sediment - Same as described in
Consolidated Alternative 1.

Incineration - Soils ard sediments which are contaminated with
"mon—sorbed PCBs" would be incinerated en—site, as descritbed in
remedial technology vi. Non—sorbed PCBs are those which are not
chemically baurd to the soil or sediment, and which may be more
available to move. Non-sorbed PCBs are estimated to be fourd in
soils or sediments with contamination higher than 5000 parts per
million (or 0.5 percent). Before incinerating the soils and
sediments, tests would be campleted to determine the precise
levels at which PCBs are sorbed, and thus, which soils and
sediments would require incineration. Non—contaminated
incinerator residue might be backfilled in the excavated areas.
Stabilization/Fixation - Soils ard sediments which are
cantaminated with high levels of PCBs (greater than 1000 parts
per million, or 0.1 percent), which have not been incinerated,

(and which are co-contaminated with metals) would be treated by
stabilization/fixation, as described in remedial technology vii.

TSCA Landfills - Same as described in Consolidated Alternative 2.

TSCA Caps —- Same as described in Consolidated Alternative 1.
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VIII.

10w Permeability Cape - Same as described in Consolidated
Altermative 1.

Consolidated Alternative 4

Estimated Total Remedial Cost: $23,858,330 present worth
Estimated Time to Implement: 2 years

Consolidated Alternative 4 includes the following components:

Excavation of Soil ard Sediment - Same as described in
Consolidated Altermative 1.

Stabilization/Fixation -~ Soils and sediments which are
contaminated with "free PCBs" (and co—cartaminated with metals)
wald be treated on-site by stablllzata.cn,/fmtmn, as describe
in remedial technology vii. As described in consolidated
alternative 3, free (or non-sorbed) PCBs are those which are not
c-hemmllyban'ﬂtothesoll or sediment.

Off-Site TSCA landfill - Both treated and untreated contaminated
soils and sediments would be taken off the Refuge and disposed of
in a TSCA landfill, as described in remedial technology ii.

TSCA Cap - Same as described in Consolidated Altermative 1.

1ow Permeability Caps - Same as described in Consolidated
Alternative 1.

D. ACTION RFMFDIAT,

Estimated Total Remedial: Cost: $657,724
Estimated Time to Implement: less than 1 year

The National Contingency Plan (NCP) which contains the codified
regulations of the Superfund program, reqtnm that the "o
action" alternative be considered at every site. Under this
alternative, action at any of the contaminated areas is generally
limited to monitoring of site conditions. All wastes, routes of
contaminant migration, and long-term human and envirormental
exposure pathways will remain uncharged. This alternative would
not reduce the threats arnd potential threats to human health
and/or the enviromment identified at the site.

THE SEILECTED REMEDY

The Selected Remedy, as outlined below, will permanently remediate the
far study sites camprising the PCB Areas operable unit. The Selected
Remedy is divided into three major camponents: 1) treatment, 2)
cormtaimment, and 3) general operation and maintenance. However, the
Selected Remedy allows for the treatment and contairment camponents to be
modified based on a stringent demonstration of the performance of an
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alternative treatment technology, in situ vitrification or ISV. Unless
otherwise specified, the term "Selected Remedy" when used in this
document refers to the use of in situ vitrification only if a swecessful
demonstration of the technology is made.

The Selected Remedy will address the principal threats to human health
ard the ernvirament that currently exist at the four study sites
camprising the operable unit, and will prevent future threats amd
ervirarmental degradation. The treatment processes selected for the
contaminated soil and sediment constitute treatment to the maximm extent
practicable. Contaimment of any metal-bearing waste or treatment residue
will allow safe long-term control of this material. The labor ard
equipmernt necessary to implement the Selected Remedy are, or will be
demonstrated to be, currently available., Specific details on various
aspects of the Selected Remedy follow.

A. MAJOR CQOMPONENTS OF SEIECTED REMEDY

The Selected Remedy for PCB Areas cperable unit at the Crab Orchard
National Wildlife Refuge is an alternative which was not specifically
ogtlined in the FS, but which includes the Preferred Altermative in the
Proposed Plan and is a cambination of technologies identified in the FS.
The Selected Remedy allows for the modification of the selected

treatment and contairmment camponents by substituting an alternative,
innovative treatment technology, in situ vitrification, for

incineration, based on the demonstration cutlined in Section 3 below.

If this demonstration is not satisfactorily campleted as described, the
remedy as outlined in Section 1 below will be implemented. The Selected
Remedy, if incineration is used as the treatment technology, will take an
estimated 3 to 5 years to implement. If ISV technology is implemented in
the Selected Remedy, implementation will require an estimated two years.

1. Selected Remedy (with incineration)

Excavation of Soil and Sediment - Soil amd sediment which is
contaminated above the remediation goals presented in Section B
below, will be excavated using conventional equipment. The
excavated material will be moved to a storage area cn-site, where it
will be stored unmtil it is treated or disposed. Design of the
project will require methods to prevent conmtaminated sediment from
moving into surface water and methods to minimize dust. Design will
also include considerations to ensure campliance with applicable or
relevant and appropriate requirements (ARARs), listed below in
Section X.B. The excavated material will be sampled to determine
whether it is hazardous as defined by RCRA, and hazardous amd nomn—
hazardous material will be stored separately.

Incineration/ Thermal Destruction - All excavated soil arnd sediment
which is contaminated with PCBs in excess of the PCB remediaticon
goals will be treated by incineration/ thermal destruction. The
incinerator will be a temporary, mcbile unit brought on-Site for the
duration of the project. After camletion of the incineration of
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the PCB—-contaminated soil and sediment, the incinerator will be
decontaminated and removed fram the Site. Prior to full operation,
a trial burn of the incinerator will be used to establish the
operating coditions, and on—going monitoring of the unit will be
performed to establish that the remediation goals and incinerator
performance standards are being met. Non—contaminated incinerator
residue will be backfilled in the excavated areas.

Stabilization/ Fixation - Soils, sediments and any incinerator
residue which is considered RCRA hazardous because of the
characteristic to leach metals (EP Toxicity or Toxicity
Characteristic Leaching Procedure (TCLP), whichever is the approved
requlatory test at the time of the remedial action) will be treated
by stabilization/ fixation. Stabilization/ fixation is a treatment
process where contaminated soils and sediments will be treated with
bonding agents which fix contaminants within the stabilized waste.
This treatment makes the contaminants more resistant to leaching.
Cement-based and lime-based stabilization processes are cammanly
used for fixation of metals. During the remedial design process,
appropriate mixtures of treatment materials will be evaluated to
assess their ability to immobilize the contaminants at the Site and
to effectively render the material non-hazardous and the most
effective mixtime(s) will be chosen. Also, a treatment quality
assurance plan will be developed to document the performarce of the
full scale treatment process.

Industrial Iardfill - Excavated treated waste and untreated non—-
hazardous materials which exceed the remediation goals will be

of in an on-Site industrial landfill. This "“industrial
landfill" will be a solid waste landfill as regulated by Subtitle D
of RCRA arnd 35 IAC Part 807. The landfill will be constructed, at a
minimm, with a sirgle campacted soil liner and drainage layer.
After placement of the contaminated soil and sediment, the lardfill
will be covered with a cap constructed, at a minimm, of campacted
soil, a drainage layer, a barrier to prevent burrowing animals, soil
£fill and topsoil. The final design will be determined by site-
specific characteristics, the cdbject being to provide adequate
contairment of the waste material. The final location of the an—
Site landfill will be determined by investigations (including
hydrogeologic) caducted during the remedial design phase to
establish acceptable siting characteristics. Upon campletion, the
landfill will be covered ard vegetated. Grouwdwater ard leachate
monitoring, and routine maintenance will be part of the long term
requirements.

Backfill Excavation - Clean soil will be placed in the areas where
contaminated material had been removed.

Low Permeability Caps -~ Areas where contamination is below the
excavation criteria, or from where contaminated soil and sediment
have been excavated would be closed arnd covered with low
permeability caps. The caps would be constructed of campacted soil,
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Institutional Controls - The Refuge is currently under the
managemertt of the DOI, and access restrictions are in place. The

Interagency

which is expected to be campleted by September 30, 1990, will
incorporate land use and transfer restrictions to be imposed at the
Site.

IhecarponentsofthisSelectedRemedyareconceptual, and are based on
specific remediation goals, performance standards and ARARs. As a
result of the remedial design and construction processes, same minor
Changes may be made to the design features cutlined above.

2. Selected Remedv (with Alternative Treatment Technology, ISV)

of cantamination (most likely Area 9). Comtaminated soil and
sediment fram gecgraphically distinct study sites will be excavated
using conventional equipment and consolidated into the selected
area. Design of the project will require methods to prevent
caﬁamimtedsediznentfrunmovingintosurfacewaterarximethodsto
minimize dust. Design will also ensure campliance with ARARs.

In situ Vitrification - Vitrification would be used to treat all
ccntaminatedsoilarﬁsedjmentwhichhadbeenconsolidatedintoa
single area of carttamination. No separation of soil and sediment
corrtaminated with heavy metals will occur. The process would use
electrod&togenerateanelectriccuzrentthroughblocksofthe

tamperatures which will pyrolyze the PCBs arnd other organic
chemicals., The inorganic campawrds, such as lead will be
encapsulated in the glassy matrix. The area of contamination which
is selected to be the site of consolidation of the waste will be
determined by site-specific characteristics, the purpose being to
provide adequate cortairment of the waste material and to minimize
impacts on any sensitive ecosystem. The final lcocation of the

the remedial design phase to establish acceptable siting
characteristics.

Backfill Excavation - Clean soil will be placed in the areas where
contaminated material had been removed.
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which is expected to be campleted by September 30, 1990, will

3. Demonstration to Allcw Altermative Treatment Technology to be
Imolemented as Part of the Selected Remedy

a. Within the negotiation period (not to exceed 120 days) pursuant
to Section 122(e) Jof CERCIA ard following the issuance of a special

b. The party responsible for implementing the Selected Remedy,
(DOI, or other parties in accordance with the Interag;ncy Agreement

above, must submit to U.S. EPA a workplan for the performance of
treatability testing for the vitrification process within 180 days
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of the date on which U.S. EPA issues special notice letters to any
PRPsrelatJngtotbeperfomameofremedlaldalgnandremedlal
action an the PCB Areas Operable Unit at the Refuge.

c. Upon approval by U.S. EPA of the treatability testing workplan,
the responsible part:y(les) must camplete the work required within
the schedule specified in the workplan.

d. If a treatability tsting workplan is not submitted within the
time pericd specified in b., above, or if U.S. EPA does not approve
the treatability testing work plan, the Selected Remedy as ocutlined
in Section VIII.A.1l., above, must be implemented.

e. If a treatability testing workplan is implemented, the party
respansible for implementing the Selected Remedy must submit to

U.S. EPA, on or before the date that treatability testing results
are due, a demonstration that there is a commercial vendor (or
vendors), of the vitrification process that is able ard available to
mplementtheworkonthescaleandwﬂhmthesdzedulereqm_red

If no such vendors are available, then the Selected Remedy as
autlined in Section 1, above, must be implemerted.

f. If a treatability testing workplan is implemented, the results of
the performance evaluation for the vitrification process will ke
assessed by U.S. EPA. All of the following performance standards
must be demonstrated (and the corditions above must be met), in
order for U.S. EPA to find that the Altermative Treatment
Technology (ISV) may be implemented rather than the incineration
technology as outlined in the Selected Remedy:

(1) A camrehensive evaluation of the destruction of PCBs ard
co—contaminant dioxins and furans by the vitrification process
must be made. Vitrification must be able to match or exceed the
destruction ard removal efficiency of 99.9999 % for the PCBs and
organic co~contaminants:;

(2) Vitrification must be able to meet or exceed the 1 milligram
per kilogram dry soil remediation goal for FCBs as required in
Secticn B below:

(3) A camrehensive evaluation of vitrification’s ability to
immobilize metals which are RCRA hazardous waste constituents
mist be made. Vitrification must be shown to rerder non-
hazardous all material which is hazardous because of the
characteristic to leach metals as measure by the TCIP test;

(4) Ieachability testing results for the vitrified waste must be
cambined with hydrogeologic modelling to demonstrate that none of
the grourdwater clearmp standards required in Section B below,
will be exceeded at the point of campliance (which would be the
vertical plane through the downgradient boundary of the area of
cantamination to be vitrified);
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(5) ':F‘reatability testing results, cambined with appropriate
modeling, mist demonstrate that the surface water remediation
goals required in Section B below, will be met;

(6) A camprehensive evaluation of the air emissions from the
vitrification process must be made. Vitrification must be shown

to meet or exceed the air emission standards required in Section
X.B below; ard

(7) The treatability testing results must demonstrate that
vitrification will meet the requirements of 40 CFR 761.60(e)
pertaining to performance of treatment alternatives to
incineratian under TSCA.

g. If U.S. EPA firds that any of the performance standards set forth
in (e), above, cannct be demonstrated, or that any other condition
listed above in Section VIII.A.3 has not been met, then the Selected
Remedy, as autlined in Secticn 1, above, must be implemented. If
U.S. EPA finds that all of the performance standards set forth in
(e), above, can be demonstrated and that all the other conditians
listed above have been met, U.S. FPA will serd a notice in writing
to that effect to the party responsible for implementing the
Selected Remedy. Within 30 days of receipt of such notice, the
party responsible for implementing the Selected Remedy must inform
U.S. EPA in writing as to whether it will implement the Altermative
Treatment Technology (ISV) or the incineration technology as

B.  REMEDIATION GOALS

Remediation goals have been established for the stidy sites camprising
the PCB Areas operable unit. The goals are based on the risk assessment
performed in the RI Report, which evaluates potential risk to human
health and the envirocrmernt. The goals were then further refined to
reflect DOI’s specific concerns and statutory mandates for the protection
of fish and wildlife at the Refuge, and U.S. EPA’s regicnal and national
policies in establishing remediation goals. Further refinement of the
remediation goals, particularly with respect to sufficient clean soil
cover to prevent translocation of contaminants by burrowing animals, may
be necessary as a result of additional risk assessment evaluaticns. The
remediation goals for the study sites in the PCB Areas cperable unit are
discussed briefly below. Since, urder the Selected Alternative, same
campounds will remain at the Refuge in an an—site lardfill, the
effectiveness of the remedial action will have to be re—evaluated at
least every five years. Similarly, uder the Alternative Treatment
Technology, same contaminants will remain immobilized in the treated area
of contamination, so a five-year review, pursuant to Section 121(c) of
CERCIA will be necessary.
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1. SOIL AND SEDIMENT REMEDIATION GOALS

-”@ Contaminated soil and sediment at all of the study sites
camprising the operable unit will be remediated to the following
specific levels: lead to 450 milligrams (mg) per kilogram (k)
dry soil (1mgperkgisequivalenttolpartpermillim);
cadmium to 10 my per kg dry soil; PCBs in the top foot (12
inches) of soil to 1 my per kg dry soil; PCBs in soil below cne
footdepthtoZSmgperkgdrysoil;anﬂPCBsinsedimerrtstoO.S
g per ky dry sediments. It is believed that a remedial action
which meets these criteria will address all of the other
contaminants at the sites. However, the risk fram all of the
chemical contaminants present above naturally occurring
background levels established for the Site in the soil and
sedimentshallnotexneedanexcesscamerriskofcneinone
million (107%) and shall not exceed concentrations determined to
produce any non—cancer chronic health effects.

In addition to being treated to levels protective of wildlife and
@ of human health by direct contact, the PCB- and lead—contaminated

soils and sediments shall be treated to a level that is
protective of the groundwater. The soil remediation goals shall
be established at levels that will not allow leaching to the
groundwater and create groundwater contamination in exceedance of
the groundwater remediation goals established in Paragraph 2
below. The methed for calculating the soil remédiation goals
shall be approved by U.S. EPA. Methods for the development of
soil remediation goals can be fournd in "Determining Soil Response

,(o Action Levels Based on Potential Contaminant Migration to

K Groundwater: A Campendium of Examples" (EPA, Octcber, 1989).
The method must be campatible with the site soil conditicns and
contaminants,

2. GROUNDWATER REMEDTATTION GOALS

'megrcnrx:lwaterateadmofthesbadysit&swillbennnitored

@ during and after construction of the remedial action. The
monitoring results will be evaluated to assure that after
campletion of the remediation of the contaminated soils and
sediments, the risk from all of the contaminants in the
groundwater (measured at the source of contamination) above
naturally oocaurring background levels shall not exceed any excess
human health risk or any standard. If, at any time, groundwater
at any of the remediated study sites exceeds a 10~® cumilative
life-time cancer risk, or MCIs for carcinogens, whichever is more
stringent; and MCLs, maximm contaminant level goals (MCIGs), or
a hazard index of 1.0, whichever is more strirgent, for non-
carcinogens, additional remedial work as determined by U.S. EPA,
shall be performed. The risk assessment shall follow procedures
established in the "Risk Assessment Guidance for Superfurd
Volume I Human Health Evaluation Manual" (RAGS) (EPA/540/1-
89/002) or any amendments thereof.
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,{T@ 3. SURFACE WATER REMEDIATION GOALS

The surface water of the Jcb Corps Pond will be monitored during
and after construction of the remedial action, if appropriate.
Si.rx::ethispcniwascreatedbydanmimacreek, it is likely that
there will be no water in the pond during active remediation, and
mdecisionhasbeenmadewhetherthispcniwill continue to
exist after remediation. Any surface water at this site will be
mnitoreda:ﬁtherwzlt'swillbeevaluatedtoassurethatafter
campletion of the remedial action of the contaminated soils ard
sediments, the cumilative risk from all of the cantaminants in
surface water above naturally occurring backgrourd levels
established for the site must not exceed an excess cancer risk
of one in one million (107%) and must not exceed any non-cancer
chraonic health effects. In addition, after the remedial acticn
is camplete, the water in the Job Corps pord must show no
degradation and must meet all chemical-specific ARARs
established for this site (see Section X.B. belaw).

I

@ The surface water at Area 9 will also be monitored during and
after construction of the remedial action. The results will be
evaluated to assure that after campletion of the remedial action
for the contaminated soils ard sediments, the cumilative risk
from all of the contaminants in surface water above naturally
occurring backgrourd levels established for the site shall not
exceed an excess cancer risk of one in one million (10‘6) and
shall not exceed any non—cancer chronic health effects. In

('@ addition, after construction of the remedial action, the water

' in the Area 9 Embayment of Crab Orchard Lake must show no
degradation and must meet all chemical-specific applicable or
relevant and appropriate requlations (ARARs) established for this
site.

c. csT

@ The following are cost estimates for the Selected Altermative and
the Selected Alternative with the modification of the Altermative
Treatment Technology. The major cost differences are fourd in
direct capital costs because of the differences in the treatmert
arxicontai:m:entcarpcmentsasar%ultofimplementin;the
Alternative Treatment Technology. For example, direct costs of
implementing incineration include excavation and hardling of
contaminated soils and sediments, as well as
stabilization/fixation of materials contaminated with heavy
metals. In situ vitrification would likely require excavation
and hardling of a smaller volume of contaminated material and no
further stabilization/fixation after treatment.
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1. Selected Altermative
a. Direct Capital Costs

The direct capital cost estimates include site preparatian,
excavation, treatment, placement, landfill construction, cover
construction, backfilling of excavated areas, verification
sampling, construction health ard safety, and installation of
fencing and monitoring wells. The breakdown for each stdy site
follows:

Site 17: 1390 cubic yards $1,073,877
Site 28: 1000 cubic yards $752,375
Sites 32 and 33: 36,000 cubic yards $14,908,820

b. Indirect Capital Costs

The indirect capital cost estimates include a contirgency
allowance of 25 percent, engineering fees of 15 percent, and
legal fees of 5 percent of the direct capital costs. The
breakdown for each study site follows:

Site 17: $483,245
Site 28: $338,569
Sites 32 and 33: $6,708,968

c. Operation and Maintenance Costs

Operation and maintenance cost estimates include site
maintenance and inspection, sampling and analysis, and a reserve
fund and insurance. The breakdown for anmual costs for
cperation ard maintenance for each study site follows:

Site 17: $34,978
Site 28: $28,047
Sites 32 ard 33: $316,676
d." Total Present Value Cost

The total present value cost estimate includes all of the costs
listed above for each of the sites, and estimates an operation
and maintenance pericd of thirty years with a five percent
interest rate. The total present worth cost estimate for the
selected alternmative is approximately $25,000,000.

2. Altemative Treatment Technology

The costs for the Alternative Treatment Technology are taken from
the costs for Altermative 1C fram Chapter 7 of the FS. These
costs represent the costs for vitrification of the Area 9
contamination. Vitrification costs were not estimated for each
of the study sites. Since Area 9 is expected to contribute over
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95% of the mass of contaminated soil and sediments, the costs
listed here are expected to be reasonable estimates. However,
the cost of the Alternative Treatment Technology may be higher
because there will be costs related to excavation and handling of
contaminated materials fram other study sites. Also site-
specific soil characteristics can affect the cost estimates.

a. Direct Capital Costs

The direct capital cost estimates include site preparation,
treatment by vitrification, cover construction, verification
sampling, canstruction health and safety, and installation of
fencing ard monitoring wells.

The cost estimate is $9,240,000.

b. Indirect Capital Costs

The indirect capital cost estimates include a contingency
allowance of 25 percent, engineering fees of 15 percent, and
leqal fees of 5 percent of the direct capital costs.

The cost estimate is $4,338,045.

c. Operation ard Maintenance Costs

Operation and maintenance cost estimates include site
maintenance and inspection, sampling ard analysis, and a reserve
fund and insurance.

The estimate for anmual costs is $201,800.
d. Total Present Value Cost

The total present value cost estimate includes all of the costs
listed above for each of the sites, and estimates an operation
and maintenance period of thirty years with a five percent
interest rate. The total present worth cost estimate for the
selected remedy is $17,080,215.

IX. SOMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES

The Selected Remedy for the PCB Areas cperable unit at the Crab Orchard
National Wildlife Refuge includes treatment technology (incineration) and
an alternmative treatmert technolcgy (in situ vitrification) which could
be implemented based on a strict performance demonstration. The Selected
Remedy irvolves excavation and/or consolidation of PCB and metal-
contaminated soil and sediment, treatment of organic contamination by
incineration or vitrification, treatment of hazardous materials by
stabilization/ fixation or vitrification to render it non-hazardous, amd
residue management in either an on-site industrial landfill or in the
vitrified area of contaimment. Based on current information and assuming
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. the Selected Remedy using in situ vitrification has been demonstrated as

i} ,((@ set forth above in Section VIII.A.3, the Selected Remedy provides the

best balance among the nine criteria that U.S. EPA uses to evaluate
alternatives. This section provides a summary of the comparative
analysis of the alternatives for the PCB Areas operable unit.

Ooverall Protection. Each alternative, with the exception of the
‘no—action alternative, would provide adequate protection of
human health ard the erwvironment for those sites specifically
addressed. Protection would result by eliminating, reducing, or
cantrolling risk through treatment, engineering cantrols, or
instititional controls. However, those alternatives which
address anly ane or two of the four study sites camprising the
PCB Areas operable unit eliminate, reduce or cantrol risk only
for those stixdy sites addressed, ard not the whole operable unit.
In order to meet the threshold criterion of protectiveness, the
Alternatives which address only one or two of the stidy sites
would have to be cambined to provide overall protection for the
ocperable unit. The Selected Remedy addresses the principal

,t(g threats to public health and the ernwviromment for all of the study
sites by treatment to the maximm extent practicable of
cantaminated soil arnd sediment and contaimment of the residues.

Campliance with ARARs. All altematives wculd meet all

applicable or relevant and appropriate requirements of Federal

and State envircrmental laws. Potential ARARs for each

alternative are extensively discussed in the FS report. The
i} ARARs for the Selected Remedy are presented in Section X.B,
i below.

Loang-term Effectiveness and Permanence. The Selected Remedy
would provide the greatest long-term effectiveness and
permanence. Both treatment technologies in the Selected Remedy
irvolve excavation and/or removal or consolidation of
approximately 36,000 cubic yards of PCB-contaminated soil ard
sediment, of Wh.ldi approximately 3,620 cubic yards are estimated

b to be co—cantaminated with metals. Treatment will provide that
all of the organic campaurds will be permanently destroyed, for
the maximm long-term effectiveness. Of the 3,620 cubic yards of
metal-contaminated material, approximately 1,250 cubic yards is
thought to be RCRA~hazardous. The hazardous inorganic metals
will be treated by stabilization/ fixation or by vitrification to
render the material non~hazardous, with secure contairmment of the
residues and the non-hazardous metal-bearing material to provide
the maximum long-term effectiveness and permanence for the metal
caontamination. Contaminated soil and sediment constitutes the
principal threat from this operable unit. The Selected Remedy
also addresses the threat from surface water and grourdwater by
removing the material that could contaminate the water.

The alternatives developed in the FS and the Consolidated
Alternatives differ in whether treatment will be utilized, the
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types of treatment utilized, the volumes of soil amd sediment to
be treated, and ultimate disposal location. Each of the
Consolidated Altermatives proposes to leave levels of FCBs above
the remediation goals in the deep soils of Area 9 Building
Camplex, and to contain them in place. This contaimment is not
as permanent as treatment, and the effectiveness will depend on
the long-term cperation ard maintenance and institutional
cantrols. Each of the four Consolidated Alternatives includes
treatment by stabilization/ fixation for same of the FCB-
contaminated waste. The long-term effectiveness and permanence
of this treatment has not been proven for PCBs. Consolidated
Altermatives 1 and 3 utilize incineration to permanently destroy
PCBs, however, neither alternative proposes to use incineration
on all of the material contaminated with PCBs.

For all of the altermatives, the long-term risks associated with
exposure to and migration of the remaining wastes and treatment
residues will be reduced (by varying degrees) by ensuring
cperation amd maintenance of the landfills, maintenance of the
caps/covers, groundwater monitoring and monitoring of
drainageways and Crab Orchard lLake.

Rediction of Toxicity, Mobility, or Volume. The Selected Remedy
will reduce toxicity, mobility, and volume to the maximm extent
far PCBs and other organic chemicals. By permanently destroying
these campaurds, the volume of the hazardous materials is reduced
ard tox.lcrty ard mobility are eliminated. The mcbility of the
metals is reduced by stabilizationy fixation arnd contalrnnent, or
by vitrification. Although stabilization/ fixation increases the
volume of the treated material, it does not increase the mass of
the hazardous camponents. Vitrification would reduce the volume
of the conmtaminated soil, but would not effect the mass of the
hazardous metal camponents.

All of the Consclidated Alternatives include varying degrees of
treatment by stabilization/ fixation. This treatment would
reduce the mebility of the treated contaminants, which would
include both PCBs ard metals. Stabilization/ fixation would not
reduce toxicity or volume of the contaminants. Because they
incinerate portions of the comtaminated material, Consolidated
Alternatives 1 ard 3 would reduce toxicity, mobility, and volume
of same FCBs by permanent destruction of lesser amounts of the
contamination. Nane of the other altermatives would reduce
toxicity, mobility or volume to the degree of the Selected

Remedy .

Short-term Effectiveness. All of the alternatives under
consideration could present a threat to workers and the
ervirorment during the construction/ implementation phase of the
remedial action because of the potentlal for dust generation or
the movement of contaminated sediments in surface water. The
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utilization of variaus protective measures will minimize these
threats.

Consolidated Altermatives 2 amd 4 and the Selected Remedy using
ISV would take the least amount of time to inplement
(approximately 2 years), Consolidated Alternative 3 wauld take
slightly longer (approximately 2 to 3 years), and Consolidated
Alternative 1 and the Selected Remedy using incineration would
take the most time to implement ( approximately 3 to 5 years).
The difference in time is primarily based an the availability of
incineration/ thermal destruction equipment. The availability of
in situ vitrification equipment is also questionable. Protective
measures would be used for the entire time the action is
occurrirg.

Implemerttability. All Consolidated Alternatives and the
Selected Remedy (using incineration) use standard, reliable
technologies which are feasible for implementation. The
availability of a mcbile incinerator is a potential difficulty
which could affect the implementability of the Selected Remedy
and Consolidated Altermatives 1 and 3. However, this equipment
is curently available. The availability of a cammercial
vitrification process that could meet the remediation goals and
performance standards for the Site is a concern. However, this
issue is ane which must be addressed before the Alternative
Treatment Technology (ISV) could be implemented.

Cost. For the Selected Remedy (using incineration and using
ISV), and each Consolidated Altermative, the total remedial costs
(capital plus cperation and maintenance) in present net worth
are:

- Selected Remedy (incineration) $25,000,000
-  Selected Remedy (ISV) 17,080, 215#
- Consolidated Altermative 1 25,195, 035
- Consolidated Altermative 2 6,156, 161
- Consolidated Alternative 3 8,910, 700
- Consolidated Alternative 4 23,858, 330%

* as previcusly explained, the costs for the Alternative
Treatment Technology (ISV) are taken from the costs for
Alternative 1C from Chapter 7 of the FS. These costs represent
the costs for vitrification of the Area 9 contamination. Since
Area9lsexpectedtocontr1bm:eover95%ofthemssof
contaminated soil and sediments, the cost listed here is a
reasonable estimate, ut may be greater.

* FEach of the consolidated altermatives includes same costs for
remediation of the Metals Areas operable unit. The costs listed
above would be approximately 5 to 15 percent less for only the
PCB Areas cperable unit.
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Support Agency Acceptance. The DOI, the current cwner of the
site, concurred an the proposed plan for the PCB Areas Operable

Unit. At this time, the Department has not concurred on the
final selected remedy.

The State of Illinois cancurs with the treatment camponent for
oorrtam;jnatedsoilsaxﬁsedjmentsinthese.lectedrenedy (see
Apprerdix C).

Commmity Acceptance. A thirty-day public camment period

was originally scheduled to run from August 18, 1989, to
September 16, 1989. Based on cancerns expressed at the public
hearing on August 30, 1989, and in letters to the U.S. EPA, the
cament pericd was extended three times until December 1, 1989.
This allowed for a total public camment period of 105 days. In
addition, a second public hearing was held on Octcber 3, 1989,
when additicnal camment was taken.

A mmber of cammentors presented oral caments at one or both of
the public hearings. Numercus written caments relating to the
FCB Areas cperable unit were also received during the official
public comment pericd, including letters from organizations and
political entities. The camments related to the Superfurd
decisiomaking process and/or the technical merits of the
altermative preferred in the Proposed Plan. Cammentors focussed
especially on the incineration camponent of the preferred
alternative. aAdditionally, approximately 700-800 signatures were
submitted on petitions cpposing incineration. The camments
received have been sumarized and addressed in the Respansiveness
Summary portion of this ROD.

The camments received during the public cament pericd are one
measure of the cammmity’s acceptance of U.S. EPA’s propesed
Selected Remedy. The vast majority of camments submitted an the
PCB Areas Proposad Plan either cpposed the incineration
treatment process or expressed concern with the safety of its
implementation. Most cammentors that cpposed incineration stated
that there was a clear need for remediation of the contaminated
areas, but that they were concerned with the "safety" of an
incinerator. Alang with the vocal opposition to the incineration
treatment, there was extensive concern expressed that the public
needs to be involved in the implementation of the remedy. As
expressed in the Responsiveness Summary portion of this ROD, U.S.
EPA strongly supports the active involvement of the cammmity in
the contimied Superfund activities at the Site.

Another measure of cammnity acceptance is the organization of

diverse elements of the commnity into the Crab Orchard Respanse
Team (CORT). This group organized as a response to concerns from
many sectors of the camunity and is becoming involved as a focal
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received from QORT are included as official doauments in the
Administrative Record.

In conclusion, the cammumity near the Refuge has expressed
og:osrtlon to the incineration camponent of the Selected Remedy,
or is concerned that the implementation of the incineration
precess must ensure the safety of the lecal ccmmumnities. In
addition, the camumity is generally dissatisfied with the
Superfurd decisiormaking process, ard irdividuals and groups feel
that they need far more involvement in on—going activities.

In sumary, at this time the Selected Remedy represents the best balance
amorg the altermatives of the evaluation criteria used to evaluate
remedies. The Selected Remedy emphasizes long-term effectiveness ard
permanence and reduction of toxicity, mobility and volume. The Selected
Remedy is safe and provides short-term effectiveness, ard is
implementable. The demonstration to allow an Alternative Treatment
Technology (ISV) is an attempt to keep the same balance of the evaluation
criteria, and at the same time to address cammumity concerns.

X. STATUTORY [DETERMINATIONS
A. PROTECTION OF HUMAN HEATTH AND THE ENVIRONMENT

The Selected Remedy (using incineration or, if successfully
demonstrated, in situ vitrification) is protective of human health and
the enviramment for the four stidy sites camprising the PCB Areas
cperable unit. Also, the Selected Remedy is consistent with the mission
of the Refuge, which is to provide a safe and protective setting for
wildlife. The Selected Remedy provides adequate protection by a
cambination of treatment of contaminated soil and sediment by
incineration to destroy the organic contaminants, stabilization/ fixation
of the RCRA characteristic metal-bearing material to render it non—
hazardous, the engineered control of an on—site solid waste landfill for
the treated ard untreated contaminated residues, and institutional
controls by cartiming to restrict public access, particularly to the
constructed landfill.

The Alternative Treatment Technology (ISV) would provide the same degree
of protectiveness by destruction of the organic material and
immebilization of the metal-bearing material by in situ vitrification,
the engineered control of a low-permeability cap over the treated
residues, ard institutional controls. The remedial alternmatives,
including an-site lardfills, were developed with the understanding that
the Site would cortinue to be a wildlife refuge, with restricted public
access in order to protect the wildlife. An interagency agreement will
require DOI to maintain the on-site lardfill and to impose access
restrictions for the landfill, if the land use were to change in the
future.

The remediation goals for the study sites camprising the operable unit
have been established so that human exposure levels will be reduced for
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. the sum of all contaminants to no greater than a 1076 excess cancer risk
level. In addition, the non—carcinogenic hazard indices for the sum of
f) '((() all contaminants shall be less than one. Also, chemical-specific

remediation goals have been established by the FWS which are believed to
be protective of wildlife at this site. The remediation goals
established in this document are consistent with DOI’s concerns armd
statutory mandates. Implementation of the selected remedy will not pose
unacceptable short~term risks and will not cause cross-media impacts.

The Selected Remedy weould remediate the four study sites that camprise
theoperablemitsothatﬁrﬁmeamsrstrictlorstothoseaxeaswuﬂd
not be needed (although the vitrified masses may require limited
r&strlctlms) Because the Selected Remedy will leave contaminants at
the site in either an on-site landfill or in the vitrified area of
cantamination, CERCIA Section 121(c) requires that the remedy be reviewed
at least every five years to ensure that it contimies to be protective to
pablic health and the enviromment.

B. CCMPLIANCE WITH APPLICABIE OR RETEVANT AND APPROPRIATE
(i REQUIREMENTS

The selected remedy will camply with all Federal ard any more stringent
State ARARs. The major ARARs that will be attained by the camponents of
the Selected Remedy are listed below. The list of ARARs below is
intended to be camprehensive, however, implementation of the ARARs will
be determined, ard identification of ARARs may require further
refinement, during remedial design and remedial action.

H\@ 1. Surface Water Discharge
Clean wWater Act

~ If pord or stream water fram site 17 or stream or ditch water
fraom Area 9 (sites 32 and 33) must be discharged to a surface
water body during site preparation, the discharge shall meet the
effluent standards and prchibitions and water quality standards

H established under Sections 301, 302, 303, 307, 318 and 405 of the
Clean Water Act (40 CFR 122.41 ard 122.44).

. Excavation of Soil and Sediment
Resource Conservation and Recovery Act, Subtitle C
- Excavated material which is RCRA hazardcus will be handled ard
stored in accordance with the substantive technical standards
applicable to generators of hazardous waste and for owners arnd

operators of hazardous waste storage facilities (40 CFR 262.34;
and 264, Subparts B, C, I, J, ad 1L).

~ Excavated material which is RCRA hazardous will be handled ard
stored in accordance with the land disposal restrictions (40 CFR
268).
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- The excavation activities, when campleted shall meet the
closure performance standards for clean clesure (40 CFR 264,
Subpart G) for the specific hazardous waste canstituents.

- The excavation and storage activities must also meet any more
stringent State of Illinois equivalent provisions (35 IAC Part
724 design requirements).

Todc Substances Control Act

- Excavated material which cantains PCBs at concentrations
greater than 50 parts per million will be handled amd stored in
accordance with the requirements of 40 CFR 761.65.

Clean Air Act

- During excavation the national ambient air quality standards
(NA2AQS) for particulate matter and lead shall not be exceeded
(40 CFR 50.6 ard 50.12).

3. Incineration of Soil and Sediment
Toxdic Substances Cartrol Act

- All cantaminated soil and sediment that contains PCBs above the
remediation goal shall be disposed of in accordance with the
disposal requirements of 40 CFR 761.60(a) (4) (1) amd (d).

- The design ard cperation of the on—-site mcbile incinerator will
meet the substantive technical requirements of the TSCA
incineration regulations (40 CFR 761.70).

Resaurce Conservation arnd Recovery Act, Subtitle C

- The design ard operation of the on—site mobile incinerator will
meet the substantive technical requirements of the RCRA, Subtitle
C incineration requlations (40 CFR 264, Subpart 0).

- The incinerator ash will be analyzed to determine if it is a
RCRA characteristic waste in accordance with 40 CFR 262.11.

~ Incinerator ash which is RCRA hazardous will be hardled ard
stored in accordance with the substantive technical standards
arplicable to generators of hazardous waste and for owners and
cperators of hazardous waste storage facilities (40 CFR 262.34;
ard 264, Subparts B, C, I, J, ad L).

- Incinerator ash which is RCRA hazardous will be handled and
stored in accordance with the land disposal restrictions (40 CFR
268).
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Clean Air Act

9 «@ - During incineration the national ambient air quality standards
(NAAQS) for particulate matter and lead shall not be exceeded
(40 CFR 50.6 and 50.12).

4. Vitrification
Toxic Substances Cantrol Act

- All contaminated soil and sediment that contains PCBs above the
remediation goal shall be disposed of in accordance with the
substantive technical disposal requirements of 40 CFR 761.60(d)
ard (e).

- The design and cperation of the an-site vitrification unit will
meet the substantive technical performance standards of the ’I’SCA
incineration regulations (40 CFR 761.70).

".T(Qb Resource Conservation and Recovery Act, Subtitle C©

- The design ard cperation of the on—site vitrification unit will
meet the substantive technical requirements of the RCRA, Subtitle
C miscellanecus unit regulations (40 CFR 264, Subpart X).

- RCRA characteristic waste may only be consolidated in a non-
. cantiguous area of contamination if the substantive technical
@ requirements of 40 CFR 264.301(b) and 268.6 have been met.
A

- If the final rulemaking specifies a specific treatment
technology for metal-bearing characteristic waste, the
substantive technical requirements of 40 CFR 268.42(b) will be
met, if required.

Clean Air Act

'((“ - During treatment the NAAQS for particulate matter and lead
shall not be exceeded (40 CFR 50.6 ard 50.12).

. Stabilization/ Fixation
Resource Conservation and Recovery Act, Subtitle C
- RCRA hazardous material will be treated by this process to
rerder it nom-hazardous. The treatment shall be in accordance
with any promilgated treatment standards for waste which is EP
Toxic for cadmium and/or lead (40 CFR 268 for D006 ard/or D008
waste) .
- Treatment shall be in units designed to meet the substantive

technical requirements for either containers, tanks, waste piles
or miscellanecus units (40 CFR 264, Subparts I, J, L or X).
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) /) - Treatment units must meet any more stringent regulatory design
! stardards of the State of Illinois (35 IAC Part 724).

Clean Air Act

- During treatment the NAAQS for particulate matter and lead
shall not be exceeded (40 CFR 50.6 and 50.12).

6. Disposal or Decontamination of Equipment
Resaurce Conservation ard Recovery Act, Subtitle C

- During remediation and closure all equipment, structures and
soils that are used on/with RCRA hazardous materials must be
properly decontaminated or disposed of (40 CFR 264.114).

- Decontamination of equipment structures ard soils that are
used on/with RCRA hazardous materials must meet any more

| ¢ stringent regulatory decontamination or disposal standards of
the State of Illinois (35 IAC Part 724).

Toxic Substances Control Act

- During remediation and closure all equipment, structures and
soils that are used cny/with TSCA requlated PCB-contaminated soil
: and sediment must be properly decontaminated (40 CFR 761.79).

f
\G 7. Industrial Tandfill or Caps
Solid Waste Disposal Act as amended by RCRA Subtitle D

= The design ard operation of the on-site solid waste disposal
cell or the cap over the vitrified area of contamination will
meet the substantive technical requirements of the RCRA, Subtitle
¢ ‘ D guidelines for the land disposal of solid waste (40 CFR 241,
' Subpart B).

- Since all of the RCRA hazardous material will be rendered non-
hazardous prior to placement in the landfill, the requirements
of the land disposal regulations of 40 CFR 268 do not apply, nor
are they relevant or appropriate.

~ The design ard operation of the lardfill will meet any more
stringent technical regulations of the State of Illinois (35 IAC
Part 807).
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> 8. Ba i vation

- Durlng backfilling activities the NAAQS for particulate matter
shall not be exceeded (40 CFR 50.6).

9. Monitoring and Maintenance
Resaurce Conservation and Recovery Act, Subtitle C

- Groundwater monitoring for the remediated study sites shall be
in accordance with the groundwater monitoring requirements of
RCRA (40 CFR 264, Subpart F).
Solid Waste Disposal Act as amended by RCRA Subtitle D
- Grouxwater and leachate monitoring for the on-site landfill
shall be in accordance with the RCRA Subtitle D, solid waste

((‘0 landfill requirements (40 CFR 241.204).

- Groundwater and leachate monitoring for the on-site landfill
will meet any more stringent technical regulations of the State
of Illinois (35 IAC Part 807).
10. Personnel Protection |

Occupational Safety and Health Act (OSHA)

:;{} !
9 - During all remedial activities the requirements of the :
Occupaticnal Safety and Health Act for the training and safety
of workers will be cbserved (29 CFR 1910.120 and 1926, Subparts '
C, D, E, ad P).
11. Remediation Goals ‘
t Crab Orchard Enabling Iegislation (16 U.S.C. 666f ard q) :

National wWildlife Refuge Administration Act (16 U.S.C. 668dd)
Eagle Protection Act of 1940 (16 U.S.C. 668a)
Migratory Bird Treaty Act of 1918 (16 U.S.C. 703-711), as amerded

- The chemical specific remediation goals which have been
established for the study sites camprising the PCB Areas, and
any others that will be established for this cperable unit will
be consistent with the statutory requirements cited above.

For implementation of the Selected Remedy, U.S. EPA, DOI and IEPA have
agreed to consider a mumber of procedures as guidance. These include, !
but are not limited to: U.S. EPA’s Risk Assessment Guidance for ,
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; U.S. EPA’s Superfurd Remedial Design and Remedial Action
Guidance; U.S. EPA’s RCRA Technical Enforcement Guidance Document; U.S.
EPA’s proposed MCL for PCBs; any proposed revisions to U.S. EPA’s design
standards for RCRA Subtitle D landfills, which are available before
remedial design; the State of Illinois Waste Management Facilities
Design Criteria; and State of Illinois Monitoring Well Construction and
Installation Criteria.

C.  QOST EFFECTIVENESS

The Selected Remedy for this ocperable unit appears to be cost-
effective. The costs are reasonable for the overall effectiveness of the
chosen remedy. Other Altemrmatives which were less costly provided less
long-term effectiveness and permanence; less reduction of toxicity,
mobility or volume; or less implementability.

D. UTILIZATICN OF PERMANENT SOIUTTIONS AND ATTERNATIVE TREATMENT
TECHNOLOGTES TO THE MAXTMUM EXTENT PRACTICABLE

The Selected Remedy for the PCB Areas operable unit utilizes permanent
solutions and treatment technologies to the maximm extent practicable.

The evaluation of the five primary balancing criteria is discussed in
Part IX., above. The analysis of the criteria supports the Selected
Alternative and the Alternative Treatment Technology, as providing the
best balance among the developed Alternmatives. The analysis of the
criteria demonstrates that the Selected Remedy utilizes permanent
solutions to the maximm extent practicable. The Selected Remedy was
chosen as the final remedial action for the PCB Areas cperable unit
because it provides the greatest long-term effectiveness and permanence
and reduction of taoxicity, mcbility and volume through treatment.

The Alternative Treatment Technology (ISV) is included to allow the
party(ies) responsible for the implementation of the remedy to
demonstrate that vitrification, an alternative treatment technolcegy, is
as effective as incineration, which is a proven technology for PCB
contamination. If the demonstration allowed in Part VIII.A.3 indicates
that the required treatment and performance standards can be met by
vitrification, then the treatment component of the Selected Remedy may
include this Alternative Treatment Technology.

E. PREFERENCE FCR TX AS A PRINCTPAT, ETFMENT

The Selected Alternative uses treatment as a principal element to address
the threats posed by the sites camprising the PCB Areas operable unit.
The results of the risk assessment conducted as part of the RI indicate
that the greatest threats to human health and/or the enviromment are from
contaminated soil and sediment, and potential surface water and food
chain contamination resulting from run-off fram the uncontrolled areas.
The Selected Alternative requires that the organic contaminants in the
soil and sediment (principally PCBs) be permanently destroyed by
incineration or vitrification. The soil, sediment and any incinerator
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residue which is hazardous because of the characteristic to leach metals
be treated by stabilizatiory fixation or vitrificatian to rerder the
material non-hazardous and to reduce mobility of the contaminants.
Incineration ard stabilization/ fixation treatment technologies have been
demcnstrated to be extremely effective for soil and sediment contaminated
with PCBs and metals respectively. Vitrification has not been fully
demonstrated for the principal contaminants, but is a promising
alternative treatment technology.

XI. DOCIMENTATION OF SIGNIFICANT CHANGES
A.  ORIGINAT, PREFERRED ALTERNATIVE

The Propcsed Plan for the PCB Areas cperable unit was made available to
the public on August 18, 1989. The preferred alternmative identified in
the Proposed Plan was a consolidated remedial altemmative which included

the following camponents:

Excavatian of Soil and Sediment - Contaminated soil and sediment
wauld be excavated using corwentional equipment. The excavated
material would be moved to a storage area on-site, where it would
be stored until it was treated or disposed.

Incinerationy Thermal Destruction ~ All excavated soil and sediment
which is contaminated with PCBs would be treated by incineration/
thermal destruction. Nen-contaminated incinerator residue would be
backfilled in the excavated areas.

Stabilization/Fixation ~ Residues from incineration/ thermal
destruction, and non-incinerated scil and sediment which contain
metals at levels which are hazardous because of the characteristic
for leachable metals, as defined by RCRA, would be treated by
stapilization/fixation.

Industrial Iandfill - Contaminated residues from incineration/
thermal destruction and materials treated by stabilization/ fixation
wauld be disposed of in an on-site industrial landfill, meeting at a
minimm, the applicable or relevant and appropriate reqm_rements of
Subtitle D of RCRA and 35 IAC Part 807.

Low Permeability Caps ~ Areas where contamination is below the
excavation criteria, or from where contaminated soil and sediment
have been excavated waild be closed and covered with a low
permeability cap. The cap would be constructed of campacted soil, a
drainage layer, soil fill ard topsoil. Routine maintenance of the
cover would be part of the long term requirements.

Backfill Excavation - Clean soil would be placed in the areas where
contaminated material had been removed.

Monitoring and Maintenance - Groundwater and surface water
monitoring would be conducted arourd the on-site landfill and
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excavated areas. Inspection and maintenance of the landfill would
also be required.

B. DESCRIPTION OF STIGNIFICANT CHANGES

Decision allows a demonstration to select an Altermative Treatment
Technology, if specific criteria can be met. This change would allow the
party(ies) responsible for the implementation of the remedy to perform a

C. REASON FOR CHANGES

On March 8, 1990, the National Contingency Plan (NCP) was revised. The
revised NCP is the regulatory framework for the implementation of CERCTA.
The revised NCP contirues to emphasize treatment of contaminated material
as a principal element of Superfund remedies. In addition, the revised
NCP provides for the utilization of innovative or alternative treatment
technologies, where appropriate. U.s. EPA, in selecting final remedies
for sites or cperable units, must balance a mumber of staturtory mardates.
These mandates are discussed in Part X. above. The revised NCP provides
guidance in the application of the statutory determinations for remedy
selection.

U.S. EPA is considering using the innovative technology described because
it offers the potential for camparable or superior treatment rerformance
or implementability, fewer or lesser adverse impacts than other available
approaches, or lower costs for similar levels of performance than
demonstrated technologies.

For the PCB Areas operable unit at the Refuge, U.S. EPA believes that
treatment of the principal threats is required. Further, U.S. EPA
believes that the Selected Remedy will accamplish this goal, will meet
all of the statutory mardates, and will provide the best balance among
the remedy evaluation criteria. However, in order to accammcdate the
revised NCP’s emphasis on innovative technology, and to try to respord to
cammunity concern, an Alternative Treatment Technology (ISV) has been
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TABLE 1
CRAB ORLHARD LAKE

" A ESTIMATED RISK TO HUMANS
b' DUE TOQ CONSUMPTION QF FISH TISSUE

ASSUMPTIONS:
- 100 X of fish diet is captured at Crab Orchard Lake.
- Consumption of Crab Orchard fish continues over a 70-year lifetime,
or during a 10-year or S-year periocd.
Undetected values are calculated as one half the analytical detection
! limit (0.2 mg/kg for RI data). -
- Cancer unit risk factor of 7.7 (mg/kg/day) = for Aroclor 1260 (%)
- East/West division denoted by Wolf Creek (200 fishable acres
on eastern area, 7000 fishable acres total for lake.)

_ AVERAGE PCB  <-=-=-= RISK LEVELS ----=- >
! CONCENTRATION

(mg/kg ww)
\; SCENARIQ 70-year  10-year S-year

1) ) Lifetime Exposure Exposure

1. Average Fisherman

(6.5 g fish per day or 10-20 meals per year) i
|
[ a) 95% Vest Bass/SX East Bass 0.34 0.20 2.5e-04 3.56-05 1.8€-05
b) 100% West Catfish/Bullhead 0.32 0.08 2.38-04 3.3e-05  1.4E-05
. ¢) 95X West /SX East Catfish 0.61  0.51 4.38-04 6.1E-05 3.0E-05 t
d) Creel Cansus (4) 0.30 -- 1.7E-04 2.48-05 1.2E-05 i
e) Kational Average (5,#) 19756-1979 0.29 .- 2.1E-04 3.0E-05 1.5E-035 }
£) National Average (6,#) 1980-1931 0.18 -- 1.38-04 1.86-05 9.2E-06
. {1. Sports Fisherman
(30 g fish per day or 50-100 meals per year)
] .
: a) 95X West Bass/5X East Bass 0.34 0.20 1.26-03 1.6E-04 B8.3e-05
[(}1 b) 100X West Catfish/Bullhead 0.32 0.08 1.18-03  1.5E-04 7.4E-05
i ¢) 95% West /SX East Catfish 0.61 0.51 2.0E-03 2.88-04  1.4E-04
' d) Creel Census (4) 0.30  -- 7.BE-06  1.1E-04  5.4E-05
e) National Average (5,#) 1976-1979 0.29 - 9.6E-04  1.4E-04 6.8E-05
f) National Average (6,%) 1980-1981 0.18 - 5.98-04 8.58-05 4.2E-05

|
l
i
i
!
!
]
]
i

_ NOTES & REFERENCES:

(1) Averages are calculated assuming fish without detected PC8 resicues contain
such residues at one half the analytical detection limit.

(, (2) Averages are calculated assuming fish without detected PCB residues are free of such residues.
(3) Derived using a 1976 Creel Census survey and average concentrations in fish species
detected in the Rl and in monitoring studies concducted by the State of [llinois (see Section 2.7).
Based on the Cresel Census data, the relative catch per boat expedition at Crab Orchard Lake is
comprised of roughly, 35% bass, 31% bluegill sunfish, 14X catfish, 12X crappie and 8X bullhead.
¢4) ATSDR (November, 1987). Oraft Toxicological Profile on PC8s.
(5) Schmidt, CJ et al. (1985). Hational Pesticide Monitoring Program.
Arch., Environ. Contam. Toxicol.; 14:225-40.

¢(¥) Fillet residues calculated as ocne thigq reported whole body resicue.

(*) The potency factor of 7.7 (mg/kg/day) is based on studies using Aroclor 1260;
only Aroclor 1254 residues were detected at Crab Orchard Lake. Available data neither
demonstrate nor preclude the carcinogenicity of Aroclor 1254,

(+) Additive risks due to PCB/TCDF residues in fish might be obtained by adding 15
percent to risk tevel noted for PCSs.




CRAB ORCHARD NATIONAL WIIDLIFE REFUGE
PCBS AREAS OPERABILE UNIT ROD
APPENDIX C
' SUPPORT AGENCY CONCURRENCE
&




. @ [llinois Environmental Protection Agency - P. O. Box 19276. Springfield, [L 627949276

i IEPA Record of Decision Declaration for the PCB Operable Unit
da ' at the Crab Urchard National Wildlite Retuge
b () NPL S7te near Warion, [111nois

With the exception of the specified landfill design, the selected remedy is
protective of human health and the environment, attains Federal and State
requirements that are applicable or relevant.and appropriate for this remedial
action, and is cost-effective. This remedy satisfies the statutory preference
for remedies that employ treatment that reduces toxicity, mobility, or volume
as a principal element and utilizes permanent solutions and alternative
treatment technologies to the maximum extent practicable.

Because this remedy will result in hazardous substances remaining on site,
U.S. EPA is expected to conduct a review no less than five years after
commencement of remedial action to ensure that the remedy continues to provide
adequate protection of human health and the enviromment.

‘gb The adequacy of the U.S. EPA landfill design continues to be an outstanding
i issue with the State of I11inois and becomes the primary issue for complete
concurrence at this time. Based on this information, the IEPA selectively

concurs with the decision the U.S. EPA has made in selecting this remedy .

1| @ 7/19 /30 gmpz/;/ﬁw

Date ' Bernard P. Killian
Director
I11inois Environmental Protection Agency
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