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DECLARATI ON
TAR CREEK SUPERFUND SI TE
OTTAWA COUNTY OKLAHOVA
RESI DENTI AL AREAS
RECORD OF DECI SI ON

Statutory Preference for Treatnent as a

Principal Elenent is Not Met
and Five-Year Review is not Required

SI TE NAME AND LOCATI ON

Tar Creek Superfund Site
O tawa County, Cklahoma
Resi denti al Areas

STATEMENT OF BASI S AND PURPOSE

Thi s deci si on docunent presents the sel ected renedial action
for the residential areas of the Tar Creek Superfund Site
(hereinafter, the "Site"), in Otawa County, Cklahons,

devel oped in accordance wth the Conprehensive Environnental
Response, Conpensation, and Liability Act, as anmended by the
Super fund Amendnents and Reaut horization Act (SARA)
("CERCLA"), 42 U.S.C. 89601 et seqg., and to the extent
practicable, the National Contingency Plan (NCP) 40 CFR Part
300. This decision is based on the Adm nistrative Record
for the Site.

The State of Gkl ahoma and the Indian Tribes involved with
the Site concur on the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances from
the Site, if not addressed by inplenenting the response
action selected in this Record of Decision ("ROD'), may
present an i mm nent and substantial endangernent to public
health, welfare, or the environnent.

DESCRI PTI ON OF THE REMEDY

The renedy addresses the contami nation from m ning waste in



the residential areas of the Site. The major conponents of
t he sel ected renedy incl ude:

- Excavati on of | ead-contam nated surface soil in
residential areas;

- Repl acenment of excavated soil with clean soil and
restoration of the renedi ated areas;

- Di sposal of excavated soil on-Site in dry m ning waste
areas renote fromthe residential areas or, in the
event of inability to di spose of excavated materials
on-Site, disposal off-Site in an approved | andfill;

- Covering or replacenent of mning waste in traffic
areas | ocat ed near residences;

- Restriction of access to mning waste areas | ocated
near residences by use of physical barriers (e.q.,
fences and warni ng signs); and,

- County-wi de inplenmentation of institutional controls,

i ncluding community protective neasures, to suppl enent
engi neering response acti ons.

STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the
environnment, conplies with Federal and State requirenents
that are legally applicable or relevant and appropriate to
the renedial action, and is cost-effective. The selected
remedy utilizes permanent solutions and alternative
treatment technol ogies to the nmaxi num extent practicable for
the Site; however, because treatnent of the soil lead in the
residential areas was not found to be practicable or cost
effective, this renmedy does not satisfy the statutory
preference for treatnent as a principal elenment of the

remedy. High concentrations of soil |ead are addressed
under the renmedy selected in this ROD, however, the nobility
of the soil lead is Iow, and the concentrations of |ead are

not so high as to be several orders of magnitude above
| evels that allow for unrestricted use and unlimted

exposure. Therefore, the soil lead is not considered a
princi pal threat under the NCP;, consequently, there is no
expectation under the NCP that the soil |ead be treated.



Because hazardsus substanzed will rol pesein in the
residential areos apove concentrcationsd that pose a risk to
Qummn health, Zive-year teviews ace hnk pecweigary For the
selected recedy.
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DECI SI ON SUMVARY
TAR CREEK SUPERFUND SI TE
OTTAVWA COUNTY, OKLAHOVA

RESI DENTI AL AREAS

| . SITE NAVE, LOCATI ON AND DESCRI PTI ON

The Tar Creek Superfund Site (the “Site”) is located in
O tawa County, OCklahoma. The U.S. Environnmental Protection
Agency (EPA) is addressing the contam nation frommning waste in
the residential areas of the Site. The Site is conposed of the
Okl ahoma portion of the Tri-State Mning District. The Site
consists of the areas of Otawa County inpacted by m ning waste.
The Site includes all of the area (approxi mately 40-square mles)
in northern Otawa County where | ead and zinc mning operations
were conducted (the “mning area”). The approxi nmate boundaries
of the mning area are shown on Figure 1. The Site al so includes
comunities in OQtawa County outside the mning area that are
al so contam nated with mning waste. The Tri-State M ning
District covers hundreds of square mles in southwestern
M ssouri, southeastern Kansas, and northeastern Okl ahoma. The
principal on-Site cities located in the m ning area include
Pi cher, Cardin, Comrerce, Quapaw, and portions of North Mam.
O her on-Site cities, including Mam, are located in proximty
to the mning area and have been inpacted by the m ning waste
di sposed of on the Site. Approximtely 15,000 people |live on-
Site in the mning area and in communities in close proximty to
the mning area on-Site. According to available literature,
m ning began at the Site in the early 1900's and ceased in the
1970's. The ore renoved fromthe mnes was mlled locally to
produce ore concentrates, which were generally shipped to other
| ocations outside of Otawa County for snelting.

1. SITE H STORY AND ENFORCEMENT ACTI VI Tl ES

The Tar Creek Superfund Site first cane to the attention of
the State of Okl ahoma and EPA in 1979 when acid m ne drai nage
began flowing to the Site surface from underground ni nes through
abandoned m ne shafts and boreholes. The Governor of Gkl ahonma
formed the Tar Creek Task Force to investigate the effects of
acid mne drainage on the area’ s surface and ground water. Based
upon the information discovered by the Tar Creek Task Force, EPA
proposed, in July 1981, to add the Site to the Superfund Nati onal
Priorities List (NPL), 40 CFR Part 300, Appendix B. The NPL
means the list, conpiled by EPA pursuant to CERCLA section 105,
of uncontrol |l ed hazardous substance releases in the United States
that are priorities for long-termrenedi al eval uation and
response. The Site was added to the NPL in Septenber 1983.



In the early years from about 1918 to about 1930, over 200
mlls were operating at the Site. Many of the m ning operations
wer e conduct ed underground at depths ranging from approxi mately
90 to 320 feet below ground surface. It has been estimted that
underground | ead and zinc m nes underlie approximately 2,540
acres in Otawa County, Okl ahoma.

The by-products of the mning operation were di scarded
mning and mlling tailings (mning, mlling, and possible
snelter wastes, are collectively referred to in this docunent as
m ning wastes). The mll tailings, locally know as chat, are
primarily conposed of small chert fragnents, intermngled with
sand-si zed particles. After the excavated rock was processed and
the netal ore extracted, the mning tailings that renmained were
deposited into piles that were up to 200 feet in height. Mny of
these chat piles remain on the Site, including sonme piles which
are over 100 feet high. An inventory conducted in the 1980's
i ndi cated that approxinmately 2,900 acres in Otawa County,

Okl ahoma were at one tine covered by mning waste. The inventory
al so indicates that there were approximately 265 chat piles in
exi stence during the mning period and that only 119 were stil

in existence in 1980. This sanme inventory indicated that
approximately 48 mllion cubic yards of chat remai ned on about

900 acres on the Site. In addition to piles of mning wastes, a
| arge but | esser quantity of floatation pond tailings fromthe
floatation mlling process was produced. Mbst of the floatation

ponds have since evaporated | eaving behind a very fine mning
wast e sedi ment which remains on the Site. A nunerical quantity
estimate is not avail able, although the quantity of floatation
pond tailings probably nmeasures in the mllions of tons. The
1980 inventory indicated that approxi mately 800 acres were
utilized for tailings ponds. Over the years, the mning wastes
have been used or continue to be used for a variety of purposes
including the follow ng: railroad ballast; concrete and asphalt
aggregat e; sandbl asting sand; sandbag sand; roadway, driveway,

al l eyway, and parking | ot aggregate; general fill material in
residential areas; and inpact-absorbing material in playgrounds.
The EPA believes that there are uses of mning waste that can be
protective of human health or the environnment. Such uses include
use as construction nmaterial when the m ning waste is bound up
with other materials and solidified (e.qg., when it is used in
concrete or asphalt). The mning waste should not be put to uses
where it is exposed in an unbound state (e.qg., it should not be
used as fill in residential areas, as gravel for driveways, as
gravel for roads or alleyways in residential areas, or as

pl ayground material).



Enf or cenent

The previous work at the Site, addressed in the June 6, 1984
Record of Decision (ROD), is referred to in this 1997 ROD as
Operable Unit Nunmber 1 (QUl). QUL addressed the on-Site surface
wat er inpacted by m ne di scharges and the ground water on the
Site. The EPA entered into a consent decree under Sections 107
and 122 of the Conprehensive Environnental Response,

Conpensation, and Liability Act (CERCLA), 42 U.S. C 88 9607 and
9622, with six mning conpanies (hereinafter the Conpanies),
settling their liability for costs paid by the United States in
responding to the release or threat of release of hazardous
substances as described in the 1984 RCOD (i.e., the costs related
to OQUL). In 1996, EPA settled its clains regarding the Site with
a bankrupt m ning conmpany which had the | argest operation at the
Site. On August 25, 1995, EPA issued a notice to the Conpanies
or to their corporate successors (hereinafter the Conpanies and
their corporate successors are referred to as the Conpani es), and
to the U S. Departnent of the Interior (DA) which may be a
potentially responsible party (PRP) under CERCLA's liability
provisions. In that notice, EPA gave the Conpanies and DA the
opportunity to conduct or finance the renpoval activities
described in EPA' s August 15, 1995, Action Menorandum The
Action Menorandum generally called for the excavation and on-Site
di sposal of |ead-contam nated soil in H gh Access Areas (HAAs)
(HAAs are areas which children frequently visit such as

pl aygrounds, day-cares, and parks). The Conpanies and DO did
not undertake the renoval; consequently, EPA proceeded with the
renoval action for the HAAs on its own.

The EPA al so issued a Special Notice to the Conpanies and to
DA on Novenber 17, 1995. In the Special Notice, EPA gave the
Conpani es and DO the opportunity to undertake the Renedi al
I nvestigation and Feasibility Study (RI/FS) and renedi al design
(RD) for the remedi al response action to address contam nation in
the residential areas on the Site. The Conpanies and DO did not
undertake the RI/FS/RD. As an alternative to RI/FS/RD, the
Conpani es and DO offered to performa Community Health Action
and Monitoring Program (CHAMP). The CHAMP generally calls for
monitoring the health of the children in the contam nated
residential areas, for thorough cleaning of hones in the
contam nated area, and for education of the residents regarding
t he avoi dance of contam nation. The EPA encouraged the Conpanies
and DO to undertake the CHAMP, which they did; but,
housecl eani ng and educati on do not provide the sort of pernanent
remedy that the Superfund | aw requires. Consequently, EPA went
forward with RI/FS/RD on its own.



In order to address the imm nent and substanti al
endangernent to human heal th posed by the | ead-contam nated soi
in the residential areas on the Site, EPA issued a March 21,
1996, Action Menorandumcalling for a renoval action to address
the contamnation. At the tinme the Action Menorandum was i ssued,
EPA sent a letter to the Conpanies and DO notifying themthat
EPA was proceeding with the renoval in residential yards. 1In the
letter, EPA told the Conpanies and DO that EPA woul d not del ay
the renoval action in order to negotiate; however, EPA gave the
Conpani es and DO the opportunity to conduct or finance the
removal activities in progress. The Conpanies and DO did not
offer to take over the renoval actions.

I11. H GHLI GHTS OF COMMUNI TY PARTI ClI PATI ON

Thi s deci si on docunent or ROD presents the EPA-sel ected
remedi al action for the residential areas of the Tar Creek
Superfund Site, Otawa County, klahoma chosen in accordance with
CERCLA, as anended by the Superfund Anendnents and
Reaut hori zation Act (SARA) and, to the extent practicable, the
Nat i onal Contingency Plan (NCP). The decision for the Site is
based on the Administrative Record. An index to the
Adm ni strative Record is included as Appendix F to this ROD.

The public participation requirenents of CERCLA Subsection
113(k)(2)(B)(i-v) and 117, 42 U.S.C. Subsection 9613(Kk)(2)(B)(i-
v) and Section 9617, were nmet during the renmedy sel ection
process, as illustrated in the follow ng discussion.

Beginning in Spring 1994, and continuing to the present, EPA
has conducted a series of community neetings and di scussi ons near
the Site. In these neetings, the lahoma Departnent of
Environmental Quality (ODEQ and EPA officials met with citizens,
| ocal officials, Tribal |eaders, Tribal menbers, and State and
Federal agencies regarding Site issues. The EPA conpleted a
Community Relations Plan (CRP) for the Site residential renedial
action in June 1995, and released the CRP to the public. The CRP
was prepared in order to identify and address conmunity concerns.
Copies of the CRP are located in the information repository
mai ntained at the Site at the Mam Public Library in Mam,

Ckl ahoma and at the EPA Region 6 Ofice in Dallas, Texas. A
series of seven conmmunity neetings have been conducted over the
course of the project at the Site. During these neetings, EPA
infornmed the public of the progress of the renoval activities and
the RI/FS. The EPA distributed fact sheets at these neetings.
The fact sheets summarized the progress of the project up to the
date of the neeting in question and al so expl ai ned the data that



had been gathered. At the community neetings, EPA di scussed
field work and asked community nmenbers for information about the
Site. The EPA mailed a fact sheet, which summarized EPA s
Proposed Pl an of Action to address contam nation in the
residential areas, to all individuals on the Site mailing |ist.
The Site mailing |list contains nanmes of those who have submtted
coments to EPA, the Conpanies and DO, State and | oca

officials, natural resource trustees, Tribal officials, and those
community nmenbers who have attended neetings regarding the Site.
The Site mailing |ist has been continuously updated as Site
activities progress. On May 1, 1995, EPA published a notice in
the Mam News-Record, a mgjor |ocal newspaper of general

circul ation, which announced to the public that Techni cal

Assi stance Grants were available. The EPA may provide Technica
Assi stance Grants, under Section 117 of CERCLA, 42 U. S.C. Section
9617, to any group of individuals that may be affected by a

rel ease of hazardous substances in order for such a group to
obtain technical assistance in interpreting information with
regard to the nature of the hazard and the CERCLA renedi ation
process.

In January 1987, EPA rel eased the Renedi al |nvestigation
(RI') Report for the Site. In February 1997, EPA rel eased the
Feasibility Study (FS) Report for the Site. On March 12, 1997,
EPA rel eased its Proposed Plan for the remedi ati on of the
residential areas of the Site. The EPA nade the RI Report, the
FS Report and the Proposed Plan, along with the adm nistrative
record file, available to the public at information repositories
mai ntained at the Mam Public Library, Mam ,6 Cklahoma, and at
the EPA Region 6 Ofice in Dallas, Texas. The notice of
availability for these docunents was published in the newspaper
of record, the Mam News-Record, on March 14, 1997, through
March 16, 1997, and was al so published in the Tri-State Tri bune
on March 13, 1997, through March 20, 1997.

On February 27, 1997, the ODEQ and EPA held an open house in
Pi cher, Oklahoma to informthe public of the findings of the
Renedi al Investigation and Feasibility Study reports including
the results of the Baseline R sk Assessnent. The Baseline Risk
Assessnent is a study which characterizes the current and
potential threats to human health and the environnent that may be
posed by the rel ease of hazardous substances at a site. A public
nmeeting was held in Picher, Cklahoma on March 27, 1997, to inform
t he public about the Proposed Plan of action for the residential
areas of the Site. Also, at this Picher public neeting,
representatives fromEPA solicited cooments and answered
gquestions about the Site, about the renedial alternatives under
consi deration, and about the Proposed Plan. The EPA held a 30-



day public comment period regarding the Proposed Plan, the R and
FS Reports, and the Adm nistrative Record from March 17, 1997, to
April 16, 1997. The public comment period was extended to

May 16, 1997, due to a request for an extension. The public
coment period was subsequently extended again to May 23, 1997,
due to an additional request for an extension. A notice
announci ng the extension of the public coment period was
published in the Mam New Record, on April 16, 1997, and

April 17, 1997. A response to verbal and witten comments
received during the public conmment period is included in the
Responsi veness Sunmmary, which is part of this ROD (Appendi x A).

V. SCOPE AND ROLE OF THE OPERABLE UNI TS

The Tar Creek Superfund Site is a fornmer |ead and zinc
mning district. The years of mining and mlling activities on
the Site resulted in w despread contam nation of the environnment
at the Site. The Superfund response activities at the Site are
conpl ex and, accordingly, they have been divided into functional
units, called operable units, to facilitate Site cleanup. Each
operable unit addresses a discrete release, threat of rel ease, or
a pat hway of exposure found at the Site. The cleanup activities
related to the mllions of tons of mning waste that were
deposited on the surface of the ground at the Site have been
desi gnated as Operable Unit 2 (OQU2). This ROD and the Proposed
Pl an were devel oped for the residential area portion of QOU2.

That is, the selected response for the residential areas in OJ2
addresses only a portion of the w despread contam nation at the
Site. Additional response actions wll be required to address
the remaining contamnation in OJU2 and in the rest of the Site.
For the portion of OU2 which is the subject of this ROD, the |Iand
use is currently residential, and this land is expected to remain
inresidential use in the future. QUL contains the portions of
the Site in which surface water and ground water have been
contam nated as a result of mning operations. The EPA' s 1984
RCD was intended to address the surface water and ground water in
QUl1. The renedial action which EPA has sel ected as docunented in
this ROD, addresses cleanup of residential areas of the Site

whi ch are contam nated with mning wastes. The term "residential
areas" as used in this ROD docunent is not limted solely to
single-famly residences, but also includes other residential
properties (e.qg., apartnents, and condom ni uns) and hi gh access
areas (HAAs) which are places frequented by children such as day-
care centers, playgrounds, and school yards.



Renedi al Action Objective

A renedi al action objective (RAO is a general description
of what a given renmedial action will acconplish. RAGCs ained at
protecting human health and the environnment should specify: (1)
the contam nants of concern; (2) exposure routes and receptors;
and, (3) an acceptabl e contam nant |evel or range of levels for
each exposure nedium (i.e., a PRG (see 55 Fed. Reg 8666, 8712-
8713, March 8, 1990). Results of the Baseline Human Health Ri sk
Assessnent (BHHRA) i ssued August 1996, indicate that exposure to
lead in soil is the primary human health risk for the Site. The
Renedi al Action Objective (RAO for the Site is as foll ows:

Reduce ingestion by humans, especially children, of surface

soil in residential areas contamnated with |ead at a
concentration greater than or equal to 500 parts per mllion
(ppm .

Principal Threats

Principal threats are characterized as waste that cannot be
reliably controlled in place, such as |iquids, highly nobile
materials (e.qg., solvents), and high concentrations of toxic
conpounds (e.g., concentrations several orders of magnitude above
| evels that allow for unrestricted use and unlimted exposure)

[ (see 55 Fed. Reg. 8666, 8703 (March 8, 1990)]. The | ead-

contam nated residential surface soil at the Site is generally
classified as |ow I evel threat waste rather than principal threat
waste. Although the soil is contam nated above heal th-ri sk-
derived levels [i.e., the Renediation Goal |evel (see infra,
Section VI)], it is not contam nated an order of nagnitude above

the renedi ation goals. Also, the | ead-contam nated soil is not
general ly considered nobile due to the physical and chem cal
properties of the soil. The soil is a solid and not a |iquid;

nor eover, the |lead strongly adheres to the soil particles and
does not easily m grate when subjected to ground water flow. The
| ead- contam nated soil could physically be controlled in place
with little likelihood of mgration; however, the practicability

of containnment of contam nated soil in a residential setting is
doubtful for reasons discussed later in this docunment under
Section VIIl (“Summary of Conparative Analysis of Alternatives”).

V. SUWARY OF SI TE CHARACTERI STI CS

The EPA began environnental investigations at the Site in
1982. An RI/FS for the Site was conpleted in Decenber 1983.
Based upon the 1983 RI/FS, on June 6, 1984, EPA issued a RCD



menorializing the remedy selected for certain portions (Operable
Unit 1) of the Site. The Qperable Unit 1 ROD addressed two
concerns: 1) the surface water degradation of Tar Creek, a stream
| ocated on the Site, by the discharge of acid mne water; and, 2)
the threat of contam nation of the Roubi doux Aquifer which |ies
under the Site. At the time the ROD was issued, EPA was
concerned that the Roubi doux Aquifer, which supplies water for
donmestic use in the Site area, would be contam nated by downward
m gration of acid mne water fromthe contam nated Boone Aquifer
which is located in geologic strata which occur above the

Roubi doux. Specifically, EPA was concerned that contam nated
ground water fromthe Boone would migrate to the Roubi doux

t hrough abandoned wel | s connecting the Boone with the Roubi doux.
Pursuant to EPA's ROD for Operable Unit 1, in order to address
the surface water contam nation in Tar Creek, dikes were
constructed to reduce the inflow of surface water into coll apsed
m ne shafts. By reducing the flow of surface water into the
col | apsed shafts, EPA's intention was to elimnate or reduce the
outfl ow of contam nated water fromthe shafts to the surface and
subsequently to Tar Creek. Also pursuant to EPA's ROD, in order
to address the potential contam nation of the Roubi doux Aquifer,
abandoned wel I s which penetrated the Roubi doux formation were

pl ugged. The construction of the Operable Unit 1 renmedy was
conpl eted in Decenber 1986.

At the tinme that the 1984 ROD was witten, EPA believed that
the renmedy in the 1984 ROD woul d be protective of human heal th
and the environnent at the Site in general. The 1984 RCOD did not
address the tailings piles (chat piles) and ponds (floatation
ponds) and other mning waste on the ground surface at the Site.
In April 1994, pursuant to CERCLA Section 121(c), 42 U S.C. 8§
9621(c), EPA conducted a Five-Year Review of the renedial action
for Operable Unit 1 to assure that human health and the
environnment at the Site in general were being protected by the
remedi al action being inplenented at Operable Unit 1. New
i nformati on gathered during the 1994 Five-Year Review, including
information regarding el evated | evels of lead in the bl ood of
children living on the Site, |l ed EPA to the conclusion that
additional investigations of the effect of Site m ning wastes on
human health were necessary. Specifically, in 1994, EPA received
fromthe Indian Health Service test results concerning the
concentration levels of lead in the blood of Indian children
living in the area. The test results indicated that
approximately 35 percent of the Indian children tested had
concentrations of lead in their blood which exceeded 10
m crograns per deciliter (ug/dL), which is the | evel considered
el evated for young children by the Centers for Di sease Contro
(CDC) (see Preventing Lead Poisoning in Young Children, A



Statenent by the Centers for D sease Control, Cctober, 1991).
The definition of elevated blood lead in young children is the
threshold | evel at which adverse health effects have been shown
to occur. The previous |ead statenent issued by CDC in 1985 had
defined the | evel of 25 ug/dL as elevated. When the ROD was
signed in 1984, the level of 30 ug/dL was consi dered el evated by
CDC. The EPA presented this new information, regarding high
concentrations of lead in the blood of Indian children who |ived
inthe Site area, as part of the Five-Year Review report for the
Site which was published in April 1994. 1In the Five-Year Review
report, EPA recommended, based on this new information, that the
m ni ng waste deposited on the surface of the ground be
investigated to determne if additional renediation, beyond the
remedi ation carried out for Operable Unit 1, at the Site was
needed to protect human health or welfare or the environnent.

Site Assessnent Activities

From August 1994 through July 1995, EPA through its renoval
program (the renoval programis generally the part of the
Super fund programthat conducts emergency or early response
activities whereas the renedial programis the part which
conducts long-termresponse activities) conducted sanpling in
order to determine the nature and extent of contam nation at the
Site. Sanmpling was generally divided into two phases. The first
phase (Phase 1) of sanpling took place in H gh Access Areas
(HAAs) which are places frequented by children such as day-care
centers, playgrounds, and schoolyards. The second phase (Phase
1) of sanpling took place in residential yards on the Site. The
Site assessnent activities were concentrated at HAAs and
residential properties since mning wastes had been observed in
many of these |ocations throughout the Site. Moreover, the HAAs
are frequented by young children, the residential properties are
i nhabited or potentially inhabited by young children, and young
children are the segnment of the popul ati on nbst susceptible to
| ead poisoning. A total of 28 HAAs and 2,070 residenti al
properties were sanpled during the site assessnent. The site
assessnent data was the basis of EPA s Baseline Human Health R sk
Assessnent (BHHRA) issued in August 1996 and EPA' s Residential R
Report issued in January 1997.

The EPA's site assessnment investigations explored the
possibility that humans living on the residential areas of the
Site may be exposed to contam nation through vari ous exposure

pat hways i ncl udi ng i ngestion of contam nated soil, surface water
or ground water, inhalation of contam nated dust in the air, and
dermal contact with contami nated water or soil. However, EPA

studi es found that, under the conditions found in the residenti al



areas of the Site, ingestion of contam nated soil was the only
exposure pathway that could pose a significant risk to human
heal t h.

The EPA's site assessnent investigations, including the
BHHRA, |led EPA to the conclusion that |ead contami nation in soi
in residential areas on the Site posed an inm nent and
substantial endangernment to human heal th--especially to
children’ s health; consequently, EPA conducted the renoval
actions described in the Section of this ROD entitled “Current
Renmoval Actions” which is part of Section V (“Sunmary of Site
Characteristics”). This sane endangernent is addressed by the
remedi al action selected for the renmedi ation of the Site and
described in this Record of Decision (ROD).

Nat ure and Extent of Contamni nation

Characterization of the nature and extent of contam nation
for the residential areas of the Site is presented in the
Residential R Report and in the BHHRA Report. During the site
assessnment, field investigations consisted of the foll ow ng nain
sanpling el enents:

1 Sanpling of Study Area hones - The Study Area neans the
m ning area of Otawa County which was the subject of
t he BHHRA.

Sanpling of Study G oup hones - The Study Group is the
100 hones in Picher where multi-media environnent al
sanpl es were taken.

Sanpling of Reference Areal/Background hones - The

Ref erence Areal/ Background hones are 15 homes in Afton,
&l ahoma. These 15 hones are outside of the m ning
area. The EPA took multi-nmedia environnmental sanples
at these hones so that the sanples could be conpared to
sanpl es taken within the mning area.

1 Ambi ent air sanpling.

The Study Area consisted of the residential areas of Picher,
Cardi n, Quapaw, Commerce, and portions of North Mam . During
the conduct of this investigation, EPA collected site-specific
sanpling data at residential homes in Picher (Study Goup) in
order to evaluate the long-termrisk associated with exposure to
Site contam nants.

Sanpl es were also collected fromhones in Afton, Ol ahong,
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as a background reference to conpare with the sanples taken from
the mning area. Afton is outside of the mning area and
general ly does not have the m ning waste contam nation found in
the mning area on the Site. Anbient air sanples were taken
during a 3-nonth period from5 nonitoring stations |located in

Pi cher. A background air-nonitoring station was |located 3 mles
west of Picher.

Air nonitoring indicated that contam nant concentration
I evels in the anbient air were not above health-risk-derived
| evel s. None of the |lead concentrations in anbient air exceeded
the National Anbient Air Quality Standard for lead of 1.5 ug/n?
(maxi mum quarterly average).

A sunmary of the | ead contam nation |levels from sanpl es of
yard soil, garden soil, and garden produce fromresidential hones
investigated in Picher and Afton is presented in Table 1. As
shown in Table 1, the average concentrations of lead in the yard
soil and garden soil sanples taken at the Study G oup hones in
Pi cher were found to be approximately 10 times greater than the
average | ead concentrations in the yard soil and garden soi
sanpl es taken at the Reference Area hones in Afton. For the
garden produce, differences in | ead content between the Study
G oup sanples and the Reference Area sanples were less than 1
per cent .

Current Renmoval Actions

Based on the Phase | site assessnent sanpling (August 1994
to October 1994), EPA began renoval actions at various HAAs on
the Site. Renopval actions are generally the early response
actions taken by the Superfund programto address the nost
i mredi ate and highest risk first. The action nmenorandum
aut hori zing the renoval response action at the HAAs was issued
August 15, 1995. The renoval action at HAAs was triggered by
w despread surface soil contam nation greater than or equal to
500 ppm |l ead and/or 100 ppm cadm um Excavations at HAAs vary in
depth as well as in the cleanup | evel selected. The excavation
criteria utilized during the HAA response were 500 ppm | ead
and/ or 100 ppmcadmumfromO to 12 inches of soil depth, and
1000 ppm | ead and/or 100 ppm cadmumfrom 12 to 18 inches of soi
dept h (maxi mum excavati on depth of 18 inches). That is, if |ead
or cadm um were found at concentration |evels which exceeded 500
ppm and 100 ppm respectively, in the first 12 inches of soil,
that soil was excavated, and, if lead or cadm umwere found in
soil at depth ranges of 12 to 18 inches at concentration |evels
whi ch exceeded 1000 ppmor 100 ppm respectively, then that soi
was excavated. All excavated areas were back-filled with cl ean
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soil. On large properties, such as schools and parks, where
unaut hori zed private excavation could be easily controlled, the
excavation criteria were nodified. The excavation criteria for
t hese school and park areas were nodified to 500 ppm | ead and/ or
100 ppmcadmumfromO to 12 inches soil depth (maxi mum
excavation depth of 12 inches). A total of 28 HAAs were

eval uated. Seventeen of the 28 HAAs were determined to
potentially require sonme sort of EPA response action. The EPA
initiated response actions at HAAs in Septenber 1995. The
removal actions taken during this HAA response elimnated or
reduced direct contact with contam nated surface soil at these
HAAs. The continued effectiveness of the renoval actions taken
in residential areas and at HAAs depends on the prevention of
earth-nmoving activity that could disturb the surface | ayer of

cl ean soil thereby exposing el evated concentrations of

contam nants at depth

Based on the Phase Il renpval site assessnment sanpling
(April 1995 to July 1995), EPA began renoval actions at certain
residential properties on the Site. The action nmenorandum
authorizing this additional renoval response action for
residential areas on the Site was issued on March 21, 1996. The
EPA sel ected a cleanup level for lead in soil of 500 ppmfor the
renmoval response action at the residential areas. This cleanup
| evel was determ ned by EPA to be protective of human health
This cl eanup | evel was based upon EPA s |Integrated Exposure
Upt ake Bi okinetic (1 EUBK) nodel for lead in young children
utilizing site-specific sanmpling information obtained for the
preparation of the BHHRA and al so upon EPA Regi on 6 experience
with large area | ead cl eanups.

As part of Phase Il sanpling, a total of 2,055 residential
homes in Picher, Cardin, Quapaw, Comrerce, and North Mam were
eval uated. Approximtely 65 percent of these honmes had
concentrations of lead, in at |east one part of the yard, at or
above 500 ppm

The EPA Energency Response Team began response activities at
the residential homes on June 24, 1996, and resuned response
activities at the HAAs followi ng a response action shutdown
during the winter of 1995/1996. Approxinmately 300 residenti al
homes are being addressed during the Phase Il renoval response
activities (just as Phase Il sanpling took place in Site
residential areas, Phase Il renoval activities address
contam nation in Site residential areas). The hones included in
t he Phase Il renoval response neet the foll owi ng conditions:

(1) Homes with children I ess than 72 nont hs of age who have
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bl ood | ead | evels at or exceeding 10 ug/dL, and where soi
| ead concentrations have been determ ned to be the
significant contributors to elevated blood | ead |evels; and,

(2) Homes with soil |ead concentrations greater than or
equal to 1,500 ppm | ead.

The response actions being conducted on these properties

under Phase |l of the renpoval response consist primarily of
excavation of | ead-contam nated soil, backfilling excavated areas
with clean topsoil, and revegetating the backfilled areas with

grass sod or seed.

Under the Phase Il renoval response, excavations at
residential homes are being conducted in 6 inch lifts until
confirmation sanples show concentrations |ess than 500 ppm | ead.
The maxi num depth of excavation is 18 inches. That is, if
sanpl es reveal residential soil that is contam nated with | ead
concentrations which exceed 500 ppmfor an area (e.qg., front
yard, backyard, driveway, etc.) of the yard, then six inches of
soil are renoved for each area of the yard exceeding 500 ppm
The remai ning soil in each excavated area is retested in place.
This process is continued until soil is found in place which has
concentrations of |ead which do not exceed 500 ppm or else 18
i nches of soil depth is reached, whichever is sooner. |If at 18
i nches the sanples indicate soil |ead concentrations greater than
or equal to 500 ppm then a barrier (e.qg., orange construction
fence material) is placed in the excavated area prior to
backfilling at that |ocation to warn of existing contam nation
bel ow t hat | evel

Under the Phase Il renoval response, EPA is restoring the
residential properties to as close to pre-renoval conditions as
is practicable. Al shrubbery renoved during the course of the
response is being replaced according to agreenents nmade between
EPA and the individual property owners. Initially EPA waters the
grass or seed which EPA places on the excavated areas. After the
initial watering, however, EPA does not intend to provide
mai nt enance including watering of the vegetative cover.

Under the Phase Il renoval response, the materials renoved
fromthe residential areas of the Site are being disposed of on a
dry contam nated area which once contained a mll pond | ocated
bet ween Pi cher and Comrerce on County Road E40 near the |ocation
of the old Eagle-Picher Central MII. Access to the property is
being controlled by a barbed wire fence and gate. A signis
posted on the gate. The material is being spread over the forner
mll pond area. Follow ng the conpletion of the EPA response
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actions in the area, the property will be turfed.

The EPA is spraying excavation sites with water for dust
suppression during excavation of the contam nated soil. Dunp
trucks used to excavate contam nated soil are equipped with
covers to prevent dust fromblow ng out of the trucks. To assure
that the dust suppression activities are adequate to protect
residents and workers, EPA is conducting an extensive air
nmonitoring program The program consists of real tinme dust
monitoring as well as air sanpling. “Real time” nonitoring neans
t hat EPA does not have to wait to get the results of its air
nmonitoring, but instead the nonitoring equi pnent keeps EPA
informed of the concentration |evels of airborne contam nants at
all times. In this manner, EPA is nmade aware of any airborne
rel eases as they occur.

VI. SUMVARY OF SI TE RI SKS

An eval uation of potential risks to human health fromSite
contam nants for the residential areas of the Site was conducted
during the RI and is detailed in the BHHRA. Because the scope of
the Rl was limted to the residential areas, only residential
exposure scenari os were considered for evaluation. Current and
potential future residential exposure conditions in the Study
Area are expected to be essentially the sane; therefore, a
separate exposure scenario for future conditions was not
evaluated. The BHHRA identified lead as the only Site-rel ated
chem cal of concern, and identified oral ingestion as the only
significant exposure route or pathway. An exposure route or
pathway is the way in which contam nants may enter a human bei ng
(e.qg, inhalation, oral ingestion, and absorption through the
skin). Cadm umand zinc are also Site-related chem cals, but the
concentrations in the different nedia (soil, air, drinking water,
etc.) for cadm umor zinc were not high enough to exceed
accept abl e exposure |l evels as system c toxicants or as
carcinogens. The BHHRA denonstrated that the el evated
concentrations of lead in soil found at nmany residences at the
Site pose a significant health risk to young children |living at
t hose residences (or to those children who may live at those
residences in the future). Young children (six-years old and
younger) who now play (or children six-years-old and younger who
may play in the future) in the residential areas on the Site may
be exposed to | ead through incidental ingestion of |ead-
contam nated soil during normal hand-to-nouth activity during
play, and this |l ead may pose an imm nent and substanti al
endangernment to the health of such children. |In addition, |ead-
contam nated soil may be tracked fromresidential yard soil into
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the hones of children where it may be ingested during play or at
nmealtime, and this |lead may pose an imm nent and substanti al
endangernent to the health of such children. See BHHRA; and see
Centers for Disease Control (CDC) "Preventing Lead Poisoning in
Young Children" (Cctober 1991) at pages 20 and 71

As part of the Feasibility Study process, EPA selects
prelimnary renediation goals (PRGs). The PRGs are
concentrations of contam nants for each exposure pathway that are
believed to provi de adequate protection of human health and the
envi ronment based on prelimnary site information. The PRGs are
devel oped on the basis of chem cal -specific applicable or
rel evant and appropriate requirenents (ARARs) (see the Section of
this docunent entitled “Conpliance with ARARs” for an
expl anation of ARARs) when avail abl e, other avail able
information, and site-specific risk-related factors. As
explained in this docunent, no ARARs were available for the
establi shment of a PRG for | ead-contam nated soil at the Site;
consequently, the PRG was based on the BHHRA, |ead-risk conputer
nodel i ng, and on EPA Region 6's experience with other soil |ead
remedi ation sites [see Section 1.0 (Introduction) of the
Feasibility Study Report for a conplete explanation of the PRG
and an expl anation of the manner in which the PRG was sel ected].

A concentration of lead in the blood of 10 ug/dL or
greater for a young child is considered el evated by the Centers
for Disease Control (CDC, Cctober, 1991). In devel oping a PRG
for CERCLA sites with soil |ead contam nation in residential
areas, EPA recommends that soil |ead cleanup |evels be determ ned
so that a typical child or group of children exposed to | ead at
the PRG woul d have an estinmated risk of no nore than 5 percent of
exceeding a blood | ead | evel of 10 ug/dL (hereinafter this 5
percent risk is referred to as the 5 percent benchmark). One of
t he net hods which EPA uses to estinate the risk which |ead at a
given site poses to children is the Integrated Exposure Uptake
Bi oki netic (1 EUBK) nodel for |ead [see Revised Interim Soil Lead
Gui dance for CERCLA Sites and RCRA Corrective Action Facilities,
OSVER Directive No. 9355.4-12 (July 14, 1994) at p. 10; see also
Gui dance Manual for the Integrated Uptake Bi oki netic Moddel for
Lead in Children, OSVWER Directive No. 9285.7-15-1 (February
1994)]. The I EUBK Model is designed to nodel exposure from | ead
inair, water, soil, dust, diet, and paint and other sources with
phar macoki netic nodeling to predict blood Iead levels in children
6 months to 7 years ol d.

When EPA was deciding what nethod to use to estinmate the

risk that lead may pose to the residential popul ation at the
Site, EPA considered the follow ng nethods: slope studies, direct
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bl ood-1 ead neasurenents, and | EUBK nodeling. However, EPA

deci ded that the | EUBK nodel was the best nethod for determ ning
the risk posed by lead at the Site. Slope studies are studies of
enpirical correlations between | ead in environnmental media and
bl ood I ead. A slope factor derived froma slope study is the
rel ati onship of the expected increase in blood lead |level to a
certain increase in lead in an environnental nedia (e.g., soil).
Unli ke the I EUBK nodel, slope studies are difficult to generalize
to situations beyond those where the data were specifically

coll ected. Also, unlike the I EUBK nodel, “biological and

physi cal differences between sites and study popul ati ons cannot
be incorporated explicitly and quantitatively into regression
slope factors fromdifferent studies” [see Gui dance Manual for
the I ntegrated Uptake Biokinetic Mddel for Lead in Children,
OSVER Directive No. 9285.7-15-1 (February 1994) page 1-6]. That
is, slope studies do not explicitly include factors that

i nfl uence | ead uptake and behavior in the body (e.d., ingestion
rate, absorption through the gut, etc.). Slope studies |ack the
flexibility of the IEUBK nodel. That is, slope studies are
l[imted in their ability to estimate the effects of alternate

| ead abatenment nethods with different exposure pat hways and
different | ead sources known to exist at the Site. Direct blood
| ead neasurenents are primarily a “snapshot” of current risks,
whi ch may have been influenced by health education activities at
the Site, and are not a prediction of long-termrisk conditions.
For the Tar Creek Superfund Site risk evaluations, the | EUBK was
consi dered the best scientific approach for assessing |lead risk
for the BHHRA, for predicting potential |ong-termblood | ead

| evels for children, and for supporting the establishnent of
remedi ati on goal s.

Based on the results of running the | EUBK Model for the
Study G oup residences, the BHHRA predicted that children |iving
in 79 of the Study Group’s 100 hones had a greater than 5 percent
risk of blood |ead | evel s exceeding 10 ug/dL. That is, the risk
to children living in those Study G oup honmes was greater than
EPA's 5 percent benchmark. Overall risk for the Study G oup (an
estimate of conmunity risk) was cal cul ated by mat hematically
averagi ng the probabilities of exceeding the 10 ug/dL bl ood | ead
| evel for each honme (assum ng one hypothetical child per hone).
The overall risk for the Study G oup was 21.6 percent, which is
substantially greater than EPA's 5 percent benchmark. The
estimated probability of a child having blood | ead | evels which
exceed 10 ug/dL in the Reference Area (i.e., Afton) is less than
the 5 percent benchmark. The BHHRA for the Site indicates that
the percentage of children at the Site exposed to unsafe |evels
of Site-related | ead contam nation in residential areas is nuch
greater than EPA's 5 percent benchmark for risk managenent of
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| ead poi soni ng.

The BHHRA al so showed that soil |ead concentrations exceed
the PRG of 500 ppm (see the Section of this docunent entitled
“Renedi ati on Goal s” for an explanation of the basis of the 500
ppm PRG for lead in soil) in 77 percent of the yards of Study
G oup hones in Picher, and in 45 percent of the yards of the
homes in the Study Area. The EPA generally recommends renedi al
action when the PRG is exceeded [see Revised Interim Soil Lead
Gui dance for CERCLA Sites and RCRA Corrective Action Facilities,
OSVWER Directive No. 9355.4-12 (July 14, 1994) at p.10].

The BHHRA indicated that, in nost cases, the el evated bl ood
| ead | evel s predicted by the | EUBK nodel are due primarily to
el evated concentrations of |ead in outdoor soil, although indoor
dust also contributes significantly in many cases [of course, a
primary source of indoor dust may be contam nated outdoor soi
tracked into the hone (CDC, Cctober 1991, at p. 71)]. Young
children were the segnent of the popul ati on considered to be at
greatest risk fromexposure to | ead according to the BHHRA
findings. The BHHRA also indicated that el evated | evels of |ead
i n indoor dust found in many hones on the Site pose a significant
health risk to children living in those hones (or who may live in
those hones in the future). The BHHRA indicated that the
residential yard soil was likely to be a significant source of
| ead in indoor dust in these hones.

I n an i ndependent bl ood | ead survey conducted by the
Okl ahoma State Departnent of Health (OSDH) in October 1995, in
Pi cher, klahoma, OSDH found a percentage of young children with
el evated blood lead levels (10 ug/dL or greater) simlar to the
percentage predicted in EPA's BHHRA for the Picher Study G oup
(the OSDH survey was an actual neasurenent of lead in children’s
bl ood and not a prediction). Later surveys conducted in August
1996 and Septenber 1996, on behalf of certain m ning conpanies,
whi ch once operated at the Site, found that 38.3 percent (31 of
81) of the children tested in Picher had bl ood | ead
concentrations exceeding 10 ug/dL, that 62.5 percent (10 of 16)
of the children tested in Cardin had blood | ead concentrations
exceeding 10 ug/dL, and that 13.4 percent (9 of 67) of the
children tested in Quapaw had bl ood | ead | evel s which exceeded 10
ug/ dL.

In order to devel op response action alternatives to address
the | ead contam nation, EPA conducted a Feasibility Study (FS).
The FS devel oped and eval uat ed appropriate renedi al action
alternatives such that relevant information concerning the
remedi al action options to address the contanmi nation would be
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presented to EPA deci sion-makers and an appropriate renedy
selected. Once the FS was conpl ete, EPA prepared a Proposed Pl an
which identified the alternative that, based on the FS, best net
the requirements of 40 CFR § 300.430(f) (1), and EPA presented

t hat Proposed Plan for public comment. After evaluating comrents
recei ved on the Proposed Plan during the public coment period,
EPA prepared this ROD which describes the renedial alternative
whi ch EPA has selected to address the contam nation at the
residential areas on the Site.

| EUBK Mbdel Default Paraneters

The Geonetric Standard Deviation (GSD) is an expression of
the variability of a set of data (e.qg., blood | ead |evels).
Bi oavailability with regard to | ead exposure is an expression of
the extent to which lead that enters the body is taken up by the
bl ood. Coments fromthe public regarding EPA"s renoval actions
have included statenents saying that GSD and bi oavailability
val ues that are |lower than the | EUBK nodel default val ues shoul d
be used by EPA in selecting its renedial action for the
residential areas in Operable Unit 2. Lowering either of these
val ues would tend to raise the renedi ati on goals based on | EUBK
nodel i ng. The follow ng enunerated paragraphs di scuss EPA s
reasons for not lowering the GSD and the bioavailability val ues:

1. Bioavailability - The EPA has determ ned that |ead oxides
and | ead carbonates are major forns of lead in the tailings
inthe Tri-State Mning District based on results of studies
on sanples taken fromTri-State Mning District tailings and
tailings-contam nated materials by EPA Region 8 in 1996, and
by the University of Col orado, Departnent of GCeol ogical
Sciences in 1996. More soluble fornms of |ead such as the

| ead oxides and | ead carbonates found on the Site are
relatively nore bioavail able than | ess soluble forns of |ead
such as gal ena (PbS) (EPA, February 1994). Therefore, since
the fornms of lead found on the Site are of the nore

bi oavai | abl e type of |ead, there was no reason for EPA to

| oner the bioavailability paraneter in the | EUBK nodel bel ow
the 30 percent default value in the devel opnent of the
BHHRA.

2. GSD - Estimates of GSD for |lead mning sites have

i ncreased toward | arger GSD val ues as the geonetric nmean

bl ood | evel s have decreased (EPA, February 1994). That is,
as average bl ood lead | evels have decreased in the U S.
(this decrease in national average blood | ead | evels has
been a trend in recent years), the GSD val ues (as an
expressi on of degree of mathematical spread about the
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average blood lead level) at mning sites have tended to
increase. Therefore, since the trend in GSD values is
upward at sites like the Tar Creek Superfund Site, there was
no basis to lower the GSD fromthe | EUBK nodel default val ue
of 1.6 in the devel opnent of the BHHRA.

Ecol ogi cal Ri sks

The residential areas at the Site are not associated with
exposed ecol ogi cal communities. The residential areas do not
support wildlife or wild species of flora. Wthout receptors of
ecol ogi cal concern, the residential area represents an inconplete
ecological risk pathway. That is, there is no identified
exposure pat hway al ong which the contam nants of concern coul d
travel to reach wild flora or fauna, and cause a detri nental
effect. Because there is no relevant conpl eted exposure pat hway
associated wth the residential properties, an eval uation of
ecological risk at the residential areas of the Site was not
consi dered appropri ate.

Renedi ati on Goal s

As expl ai ned above, renedial action objectives are the nore
general description of what the renedial action will acconplish.
Renedi ati on goals are a subset of renedial action objectives, and
consi st of nedium specific or operable unit-specific chem cal
concentrations that are protective of human health and the
envi ronment and serve as goals for the renedial action.

The BHHRA identified | ead-contam nated soil as the medi um
whi ch posed the greatest threat to human health on the Site. The

EPA recommends that, for soil |ead, a renediation goal be
sel ected such that a typical child or group of children exposed
to the soil in question would have an estimated risk of no nore

than 5 percent of exceeding a blood | ead concentration of 10
ug/dL (EPA, July 1994). The EPA' s prelimnary renedi ati on goal
(PRG was set at a |level which should neet the 5 percent
benchmark; therefore, EPA has decided to make the renediation
goal for soil cleanup the same as the PRG -500 parts | ead per
mllion parts soil (ppm). The renmedi ation goal and the PRG are
based on the BHHRA, on | EUBK nodeling, and on Regi on 6 experience
with other soil lead renediation sites. The PRG for |ead in soi
of 500 ppm was derived fromrecomendations in the docunent
entitled "Prelimnary Renediation Goals for the Tar Creek
Superfund Site" (Septenber 1996) (hereinafter PRG Report). The
PRG Report is based upon sanpling data generated for the Baseline
Human Heal th Ri sk Assessnent (August 1996). The PRG Report

devel ops estimated cl eanup goals using a statistical and an
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enpi rical approach. Both anal yses are based upon EPA s | EUBK

nodel . Under the two anal yses undertaken in the PRG Report, the

cl eanup goals estimated for the Site ranged from 456 ppm

(empirical estimate) to 500 ppm (statistical estimate). A

PRG renedi ati on goal of 500 ppm for | ead-contam nated soil in

residential areas was sel ected based on the follow ng reasons:
(1) EPA Region 6 has extensive experience cleaning up |ead-
contam nated soil at other sites and cleanup | evels for
residential areas have generally been sel ected at or near
500 ppm

(2) The additional risk reduction to be achi eved by

sel ecting 456 ppm versus 500 ppmis insignificant and does
not warrant a departure from established successful past
Regi on 6 practice.

(3) The increnental cost difference between a renedi al
action which utilizes 456 ppmas a cleanup |level and a
remedi al action which utilizes 500 ppmas a cleanup level is
not proportional to the difference in effectiveness.

I n short, EPA has adopted 500 ppm the PRG which EPA
devel oped for FS purposes, as the final renediation goal for soi
| ead. This 500 ppmrenedi ati on goal should not be confused with

the “action level.” In this ROD, the term*®“action |level” neans a
contam nant concentration in the environment (e.g., surface soi
in residential areas) high enough to warrant or trigger an

engi neering response (e.qg., excavation or capping). The

remedi ati on goal (500 ppm is the sanme for all renedial action
alternatives (RAAs) discussed in this ROD, regardl ess of the
action |evel.

For exanple, the 800 ppm action | evel proposed for
Alternative 3 is higher than the renedi ati on goal (500 ppn).
Under Alternative 3, the 800 ppmaction level is the |evel at
whi ch excavation would be triggered. However, since excavation
to 800 ppm does not reach the renedi ati on goal, residual risk
remai ns, and additional measures nust be taken. Under
Al ternative 3, the additional measures intended to address
residual risk consist of Conmunity Protective Measures (CPMs)
(e.qg., health education, house cleaning and health nonitoring).
The CPMs are intended to address the residual risk posed by any
soil which may remain in place with | ead concentrati ons between
500 and 800 ppm An 800 ppm excavation action |evel is not
protective wthout neasures to address the residual risk between
500 ppm and 800 ppm however, an 800 ppm action level wth
perpetual CPMs to address the residual risk may be protective if
the CPMs can be maintained forever (or at |least as long as the
contam nati on above the renedi ati on goal remains).
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VI1. DESCRI PTI ON OF ALTERNATI VES
Common Elenents in All Alternatives

To suppl ement active engi neeri ng neasures, some
institutional controls will be required under all the renedi al
action alternatives in order to address Site contam nation. To
put some of these institutional controls into effect, the
authority of other governnental entities may be required (e.qg.,
zoning restrictions may require nunicipal authority, |ease
restrictions may require DO authority); accordingly, they are
contingent on the cooperation of those authorities. These
institutional controls may include the following itens: (1)
restrictions and managenent controls on unsafe uses of nine
tailings; (2) restrictions and managenent controls on activities
t hat woul d cause recontam nation at renedi ated properties; (3)
restrictions and nmanagenent controls on activities that would
contanm nate clean Site property with mne tailings; (4)
restrictions and managenent controls intended to prevent future
exposure of children to unacceptable levels of |lead in the soi
at new residential devel opnents that are located in areas with
high lead levels in soil (in sone cases these controls nay be
i npl emented at existing residential devel opnents); (5)
restrictions and managenent controls on building and construction
activities in order to prevent building and construction
practices that woul d i ncrease exposure to | ead-contam nated soil;
(6) restrictions and managenent controls on access to
contam nat ed property through physical barriers (e.qg., fencing)
or notices (e.qg., warning signs); (7) public health and
envi ronnment al ordi nances and controls related to | ead exposure
and managenent of mne tailings; (8) placing notices in property
deeds regardi ng contam nation; (9) sanpling and anal ysis of | ead
sources; (10) blood lead nonitoring; (11) health education; and,
(12) | ead-contam nated dust reduction activities. Al of the
enunerated itens |isted above in this paragraph woul d be
i npl enented under Alternatives 2 through 8. Itens 9 through 12
woul d be inplenmented on the | argest scale under Alternative 3,
but may be used under the other alternatives. At residences with
children at which | ead-contam nated soil was not excavated (e.qg.,
where access for renedial action was not granted), health
education, |ead-contam nated dust reduction activities, and bl ood
| ead nonitoring may be utilized. The restrictions related to
m ning waste in enunerated itens 1 through 6 will generally be
i npl enented through the appropriate authority for the property in
question (i.e., Bureau of Indian Affairs for Indian | ands under
its managenent, OQttawa County Reclamation Authority for
properties under its control, |ocal governnental bodies for
properties within their jurisdiction, etc.). The supplenentary
institutional controls will be selected fromthe preceding I|ist;
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however, since there are hundreds of residential properties to be
remedi at ed, and since each property is unique in certain
respects, the supplenentary institutional controls to be used at
a given property cannot be determ ned until the Renedial Action
phase, when each property is separately renedi ated. However,
many of the institutional controls such as community-w de health
educati on, community-w de | ead-cont am nated dust reduction
activities, and community-wi de bl ood | ead nonitoring, are

consi dered appropriate for comunity-w de application in
residential areas throughout Otawa County.

Mor eover, soil excavation to a maxi num depth of 18-inches
may not be the npbst appropriate response action at certain
residential properties, or at portions of a residential property,
due to physical features, use, or other constraints. Such
situations cannot be evaluated until the renedial action phase,

when each property is separately renediated. In such cases
nmeasures selected fromthe following list nmay be used: (1)
cappi ng of contam nated areas with clean soil; (2) vegetating

poorly vegetated or unvegetated areas; (3) capping contam nated
areas Wi th base coarse material and/or paving; and (4) excavating
to depths other than 18-inches.

In addition, certain sources of |ead contam nation, which
are near or |located wwthin the residential areas to be
remedi at ed, may have the potential to recontam nate renedi ated
areas. For exanple, certain residences may be near sources
(e.qg., chat piles) of |ead-contam nated waste materi al ;
accordingly, rainwater runoff, w nd-blow dust, or other
mechani sns that transport contam nated material fromthe piles
may recontam nate renedi ated yards. Therefore, the foll ow ng
nmeasures nmay be taken at source areas to prevent recontam nation
or to mnimze recontam nation potential of residential areas:
(1) vegetating poorly vegetated or unvegetated areas; (2) capping
wth soil; (3) capping with base coarse material or paving (4)
appl yi ng dust suppressants or other dust control neasures; (5)
controlling drainage; (6) consolidation of source materials; (7)
cont ai nment of source materials; and (8) abating | ead sources to
prevent releases into the environnment that would recontam nate
remedi ated areas. Due to the unique nature of each situation in
whi ch recontam nation may occur, it cannot be determ ned in
advance whi ch neasures will be used; therefore, recontam nation
prevention neasures will be selected fromthe preceding list on a
case- by-case basis during the Renedial Action phase.

During the Renedial Action phase, |and owners nay decide to
permanent|ly change | and use, for certain residential properties
whi ch are the subject of the Renedial Action, to comrercial or
ot her non-residential use. |In such cases, renediation of the
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property in question would be deferred until the renediation can
be incorporated into a CERCLA response action addressing
contam nat ed non-residential properties on the Site.

The establishnment of a pernanent |ong-termon-Site disposal
area primarily for the purpose of disposing of |ead-contam nated
soi |l excavated during response actions, but also for disposing of
contam nated soil from areas of new construction will be
support ed.

In the event that the EPA is unable to di spose of excavated
materials on-site, off-site disposal will be required. However,
since the materials are not a hazardous wastes under the Resource
Conservation and Recovery Act (RCRA), EPA does not consider RCRA
hazar dous waste managenent requirenents to be applicabl e,
rel evant or appropriate, including without limtation the waste
anal ysis requirenents found at 40 CFR 88 261. 20 and 261. 30, the
RCRA mani festing requirenents found at 40 CFR § 262. 20, and the
RCRA packagi ng and | abeling requirenents found at 40 CFR §
262.30. Since the renedy involves no on-site storage of
hazar dous wastes, storage requirenents found at 40 CFR Part 265
are not applicable, relevant or appropriate. All off-site
transportation of hazardous waste (if any) will be perfornmed in
conformance with applicable U S. Departnent of Transportation
(USDOT) requirenments. Any off-site disposal of CERCLA waste (if
any) will be in conformance with EPA s procedures for planning
and i nplenenting off-site response action, 40 CFR 8§ 300. 440.

For certain residential properties, to be identified during
t he Renedi al Action phase, where the recontam nation potential is
significant or where restoration is not practicable and where the
residents nove to alternate properties at the Site, the alternate
properties may be prepared for residential use by perform ng non-
structural inprovenents, simlar to the excavation and
restoration activities provided for the other residential
properties at the Site. The EPA woul d not provide the
alternative properties or houses, nor woul d EPA nove or
tenporarily house the residents.

Al ternatives (Alternatives 2, 3, 5 6, 7, and 8) propose
excavation, which would require short-termdust control to
protect the community and the workers. Additionally, as part of
all renedial alternatives which call for excavation, the workers
woul d be required to use personal protective equi pnent to ensure
their protection during the renedial action, especially during
excavation activities.

Signi ficant changes and additions between the ROD and the
Proposed Plan are described in the Section of this ROD entitled
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“Docunent ati on of Significant Changes.” Al of the significant
changes and additions described in that section would have been
part of any alternative sel ected except for the no-action
alternative.

Renedi al Action Alternatives

Seven alternatives, in addition to the no-action
alternative, were developed in the FS to neet the RAO. The EPA
regul ations require the inclusion of a no-action alternative. A
listing of the alternatives and the associ ated costs are
presented in Table 2. The alternatives were devel oped to
specifically address the m ning waste contam nation in the
residential areas of the Site.

In the descriptions of the response action alternatives
whi ch appear below, the following terns are used:

I Capping - Capping an area neans covering it with
uncontam nated material generally clay and soil.

I Vegetating - Vegetating nmeans establishing or planting
vegetation (generally grass) on an area. |In order to
control erosion and to create an aesthetically appealing
cl eanup area, EPA frequently utilizes vegetation or

revegetation for areas which have been renedi at ed.

I Solidification and stabilization - Solidification and
stabilization neans m xing contam nated material with a

bi ndi ng agent such as Portland cenment. This hel ps ensure
that the contam nant stays in place and does not mgrate due
to rai nwater runoff, ground water percol ation, or w nd

er osi on.

I Backfilling - Backfilling neans putting clean soil back
in areas where the contam nated soil has been excavat ed.

I CGeotextile marker - A geotextile marker is a type of
plastic material (usually a fabric or wi de nmesh safety
fencing material) that is put in the bottom of an excavated
area before it is backfilled. The purpose of the marker is
to warn those who excavate the backfilled area in the future

that contam nation |lies below the barrier.

Alternative 1 (No Action): The no-action alternative
provi des a baseline against which other alternatives can be
eval uated. Under this alternative, no renedial action wll be
taken. A summary of estimated costs, estimated quantities of
materials to be excavated, and estimated tinme of inplenentation
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is as foll ows:

Capital Costs: $0

Present Worth: $0

Annual O8M Costs: $0
Excavati on vol une: None

| mpl ement ation tine: None

Alternative 2 (Soil Excavation with a 500 ppm Action Level)
consists of the foll ow ng:

a. Contam nated surface soil wll be excavated until there
is no lead at concentrations above the action | evel (which
is the sane as the renedi ation goal) to a maxi num depth of

18 i nches.

b. Areas will be backfilled with clean material. The type
of backfill will depend on the use of the areas. Yard areas
will be backfilled with topsoil and revegetated. Driveways

and other traffic areas wll be backfilled with road base
material (e.g., gravel). Yard areas which are affected by
the renedial action (e.qg., excavated, or used as staging
areas) will be landscaped in order to, if practicable,
return the areas to the condition which they were in prior
to the renedial action. Trees, shrubs and plants will be
replaced with commercially avail abl e equi valent or simlar
items. Fences or other structures which nust be noved will
be renoved and pl aced back at or near their original

| ocations, or denolished and replaced with comrercially
avai |l abl e equivalent or simlar itens.

c. If soil lead concentrations exceed the action |evel at 18
i nches, a marker consisting of a geotextile fabric or other
suitable material will be placed in the excavated area prior
to backfilling with clean fill.

d. Al excavated contam nated soil w Il be disposed of on-
Site in dry rural m ning-waste-contam nated areas, such as
the former locations of tailings ponds. These areas are

m ni ng waste di sposal areas that are already highly

contam nated with I ead. These areas are |ocated away from
heavi |l y popul ated ar eas.

e. The soil excavated fromthe residential areas wll be
spread over the disposal area to blend into the contours of
the surrounding Iand. Upon final conpletion of the disposal
of contam nated soil at the disposal area, the disposal area
will be vegetated with grass. The disposal area will also
be capped with clean soil prior to vegetating, unless the
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surface of the disposal area already has soil |ead
concentrations |ess than 500 ppm Contam nat ed soi
excavated fromthe yards will generally be renoved in 6-inch
| ayers, and, consequently, this excavated soil usually
contains sone soil wth |ead concentrations | ess than 500
ppm As the excavated soil is handled, incidental m xing
will generally occur, and generally soil |ead concentrations
greater that 500 ppmw |l be reduced due to dilution from
this mxing. As a result of mxing during normal handling
of excavated soil, soil contam nation in many parts of the
di sposal area may be | ower than the renedi ati on goal;
consequently, no clean soil cap will be needed in these
parts of the disposal area. The on-Site areas that wll be
used for disposal will actually be environnentally enhanced
by the disposal. The soil that is being placed in the

di sposal areas is actually |ess contam nated than the m ning
waste already present in the disposal areas. Also,
establ i shing vegetative cover on the disposal areas is an
enhancenment since these dry mning areas typically do not
support vegetation and typically are sources for further
spreadi ng of contam nation and for wnd and surface water
erosion. The eroded m ning waste is transported by w nd and
surface water and redeposited in other areas, including
residential areas. The establishnent of vegetative cover

wi |l reduce dust generation and erosion at the disposal

ar eas.

f. Summary of estimated costs, estimated quantities of
materials to be excavated, and estimated tinme of
i npl enent ati on:

Capi tal Costs: $26, 764, 400

Present Worth: $24, 478, 219

Annual O&M Costs: $60, 000

Excavation vol une: 364, 400 cubi c yards
| mpl enmentation tine: 6 years

Al ternative 3 (Soil Excavation with 800 ppm Action Level
along with Community Protective Measures) consists of excavation,
backfilling, revegetation, and disposal in the sane nanner and to
the sane depth as Alternative 2. That is, all the steps
descri bed above for Alternative 2 will be taken, except that the
action | evel would be 800 ppm whi ch neans that sone contam nation
above the renedi ati on goal (500 ppnm) may remain in place. To
address the residual risk resulting fromthe contam nated surface
soil left in place with | ead concentrations between 500 ppm and
800 ppm CPMs woul d be perpetually inplenmented. CPMs would
i nclude the foll ow ng principal provisions:

26



a. Annual bl ood | ead screening of the children living in
residences with residual risks.

b. Sanpling of |ead sources for characterization and
nmoni t ori ng purposes at individual residences with residual
risks.

c. Individual follow up | ead exposure reduction counseling.
d. Conmmunity | ead poisoning and prevention health educati on.

e. "Super cleaning"” using high efficiency particul ate vacuum
cl eaners (HEPA VAC) to reduce the levels of dust in
residences with residual risks.

f. Summary of estimated costs, estimated quantities of
materials to be excavated, and estimated tinme of
i npl enent ati on:

Capi tal Costs: $12, 764, 800

Present Worth: $17, 194, 533

Annual O8&M Costs: $360, 000

Excavation volune: 171,900 cubic yards

| mpl ementation tine: 3 years (wWith perpetual CPMs)

Al ternative 4 (Capping In-Place with 500 ppm Action Level)
consi sts of in-place capping for containment of residential soi
exhibiting | ead concentrations greater than or equal to 500 ppm
Residential soil would be covered in place with twelve to twenty-
four inches of clean soil or gravel. Renediated areas woul d be
regraded and revegetated, and | andscaped and repaired as
descri bed under Alternative 2. A sunmary of estimated costs,
estimated quantities of materials to be excavated, and estimated
time of inplenmentation is as foll ows:

Capital Costs: $14, 360, 800
Present Worth: $14, 156, 949
Annual O&M Costs: $60, 000
Excavati on vol une: None

| mpl enmentation tine: 3 years

Alternative 5 (Soil Excavation with 500 ppm Action Level and
with Solidification/Stabilization Treatnent) consists of
excavation of residential yard soil exhibiting | ead
concentrations greater than or equal to 500 ppm and
solidification/stabilization treatnent of the excavated soil
The excavation, backfilling, revegetation, |andscaping, repair
and di sposal conponents of Alternative 5 would be the sane as in
Alternative 2. Treatnment facilities would be established at the

27



Site for treatnent of contam nated soil prior to pernanent

di sposal. Treatnent would incorporate the nost feasible
technol ogi es available to solidify or stabilize | ead contam nants
while mnimzing volume increases. Traditional solidification
agents such as pozzol anics woul d be considered in conjunction
with proprietary chem cals based on treatnent results and costs.
A sunmary of estimated costs, estimated quantities of materials
to be excavated, and estimated tinme of inplenmentation is as
fol |l ows:

Capital Costs: $55, 694, 400

Present Worth: $50, 136, 522

Annual O8M Costs: $60, 000

Excavati on vol une: 364,400 cubic yards
| mpl enmentation tine: 6 years

Alternative 6 (Soil Excavation with 500 ppm Action Level and
wi th Washi ng/ Leaching Treatnent) consists of excavation of
residential soil exhibiting | ead concentrations greater than 500
ppm and washi ng/ | eaching treatnment of the excavated soil. The
excavation, backfilling, revegetation, |andscaping and repair
conponents would be the sane as in Alternative 2. Treatnent
facilities would be established at the Site. Soi
washi ng/ | eachi ng woul d consist of the followng: 1) the addition
of water and chem cal additives such as surfactants, acids,
bases, and chelates to the soil in order to produce a slurry
feed; 2) injection of the slurry into separators and ot her
equi pnent to create nechanical and fluid sheer stress; and 3)
removal of contam nated silts and clays from granul ar soi
particles. That is, in the third step described in the previous
sentence, the fine-grained contam nated particles would be
renmoved by washing the soil through fine screens, and the
contam nants in the coarser soil fraction would be renoved by
fl owm ng wash water through the soil. Both physical agitation and
washi ng additives would be used to inprove renoval efficiency.
This treatnent technol ogy woul d achi eve the foll ow ng three
out put streans: 1) coarse clean fraction - to be disposed on-Site
W t hout capping, 2) contam nated fine fraction - to be di sposed
of on-Site in dry mning waste areas wi th subsequent capping, and
3) process wash water to be treated to renove sol ubilized heavy
nmetal fractions prior to return to process or discharge. Initial
physi cal screening to renove coarse rock and debris may al so be
required prior to soil washing/leaching in order to ensure that
treatnent results are effective. A summary of estinmated costs,
estimated quantities of materials to be excavated, and esti mated
time of inplenmentation is as follows:

Capital Costs: $74,663, 600
Present Worth: $67, 004, 294
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Annual O8M Costs: $60, 000
Excavati on vol une: 364, 400 cubi c yards
| mpl enmentation tine: 6 years

Alternative 7 (Soil Excavation with 500 ppm Action Level and
w th Lead- Reduction Chem cal Treatnent) consists of excavation of
| ead- contam nated soil exhibiting | ead concentrati ons greater
than or equal to 500 ppm and | ead-reducti on chem cal treatnent
of the excavated soil. The excavation, backfilling,
revegetation, |andscaping, repair and di sposal conponents woul d
be the sane as in Alternative 2. Treatnent facilities would be
established at the Site for treatnment of contam nated soil prior
to permanent disposal. Excavated soil would be treated with
chem cal additives to reduce the valence state of the | ead
contam nants, thereby reducing their nobility, bioavailability
and exposure risks. Reducing the valence state neans that the
| ead gai ns negative electrical charges. A summary of estimted
costs, estimated quantities of materials to be excavated, and
estimated tine of inplenentation is as foll ows:

Capi tal Costs: $36,413, 600

Present Worth: $33, 059, 038

Annual O&M Costs: $60, 000

Excavation vol une: 364, 400 cubi c yards
| mpl enmentation tine: 6 years

Al ternative 8 (Soil Excavation with 500 ppm Action Level and
wi th El ectrokinetic Renediation) consists of excavation of

residential soil exhibiting soil |ead concentrations which exceed
500 ppm and el ectrokinetic renediation treatnent of the
excavated soil. The excavation, backfilling, revegetation,

| andscapi ng, repair and di sposal conponents would be the sane as
in Alternative 2. Treatment facilities would be established at
the Site for treatnment of contam nated soil prior to permanent

di sposal. The renoval of lead in contam nants in the excavated
soil would be achieved by a conbination of el ectrodes and nanaged
recirculating electrolytes to desorb, mgrate and recover ionic

| ead contam nants. In other words, the contam nated materi al
woul d be placed into solution in a container with positive and
negative electrically charged poles (el ectrodes). Lead being
positively charged would be repelled fromthe positively charged
el ectrode, and would be drawn to the negatively charged el ectrode
where it would be renoved fromthe solution. A summary of
estimated costs, estimated quantities of materials to be
excavated, and estimated tinme of inplenmentation is as foll ows:

Capital Costs: $48, 265, 000

Present Worth: $42, 763, 795
Annual O8M Costs: $0
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Excavation vol une: 364, 400 cubi c yards
| mpl ementation tine: 6 years

Basi s of Maxi num 18-inch Surface Soil Excavation Depth

The excavation depth of 18 inches is based on the naxi mum
depth required to reach a soil |ead concentration of 500 ppm and
the |l ow uptake of lead in plants at the Site. Field observations
by EPA during the renpvals at the Site have indicated that with
few exceptions 18 inches is the nmaxi mum excavati on depth required
to remove soil with a |lead concentration greater than 500 ppm
Al so, based on sanples of produce taken at the Site, the uptake
of | ead fromvegetable gardens at the Site is low. For vegetable
gardens at the Site, 18 inches of clean soil would reduce | ead
uptake in plants to insignificant |evels.

VIT1. SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

The selection of a renedial action alternative is a two-step
process. First, EPA, in conjunction with ODEQ and the Indi an
Tribes involved with the Site, reviewed the results of the RI/FS
to identify the preferred alternative (in this case
Alternative 2). The EPA then presented the preferred alternative
to the public for review and comment, along with supporting
information and anal ysis, in the Proposed Plan. Second, EPA
reviewed the public comments, and consulted with ODEQ and the
I ndian Tribes involved in order to eval uate whether the preferred
plan was still the nost appropriate renedial action for the
residential areas of the Site and EPA nade the final remedy
sel ecti on deci sion.

The EPA identified the preferred alternative and the final
remedy sel ection based on an eval uation of the major tradeoffs
anong the renedial alternatives in terns of the nine evaluation
criteria listed at 40 CFR 8300.430(e)(9)(iii). In order to be
eligible for selection, renedial alternatives nust neet the two
threshold criteria fromanong the nine criteria. To neet these
two criteria, the renedial alternatives nust be protective of
human heal th and the environnment and conply with ARARs (or
justify a waiver).

Anmong those renedial alternatives that net the threshold
criteria, EPA balanced the tradeoffs anong the alternatives with
respect to the balancing criteria which are |long-term
ef fectiveness and permanence, reduction of toxicity, nobility or
vol une through treatnent, short-termeffectiveness,

i npl enentability and cost. This analysis is described in the
Section of this ROD entitled “Summary of Conparative Anal ysis of
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Alternatives.”

After the public comment period on the Proposed Pl an
concl uded, EPA factored in ODEQ Indian Tribe, and comunity
acceptance as nodifying criteria. This process is also discussed
in the Section of this ROD entitled “Summary of Conparative
Anal ysis of Alternatives.” This ROD nenorializes EPA s decision
to select Alternative 2 (Soil Excavation with a 500 ppm Action
Level) as the renedial action to address the contam nation in the
residential areas on the Site.

Threshold Criteria
Overall Protection of Human Health and t he Environnent

This criterion requires EPA to determne, as a threshold
requi renent, whether each alternative neets the requirenent that
it is protective of human health and the environnment. The
overall assessnent of protection is based on a conposite of
factors assessed under the evaluation criteria, especially
| ong-term effectiveness and pernmanence, short-term effectiveness,
and conpliance with ARARs.

Al ternatives 2, 5, 6, 7, and 8, provide protection by
excavation of |ead-contam nated soil at or above the health-risk-
derived |l evel of 500 ppmto a maxi num depth of 18 inches with
conpl ete renoval of the excavated soil fromthe residentia

areas, followed by backfilling with clean soil. Additionally,
Alternatives 5, 6, 7, and 8, provide protection through treatnment
of the excavated soil prior to final disposal. Alternative 3

provi des protection by a conbination of excavation and CPMs.

Under Alternative 3, risks associated with | ead-contam nated soi
with | ead concentrations between the 500 ppmrenedi ati on goal and
the 800 ppm action |evel (800 ppmis not a health-risk-derived

| evel ) are addressed by CPMs. Alternative 4, capping in-place,
provi des protection by installation of a soil and sod barrier

bet ween residents and underlying contam nated materials, thereby
removi ng the contami nated soil fromthe human exposure pat hway.

Alternative 1 (no action) would not be protective of human
health and the environnent, because it does nothing to address
the soil |ead contam nation which has been determ ned in the
BHHRA t o pose and unacceptable health risk, especially to
chi | dren.

Conpl i ance Wth ARARs

This criterion is used to decide how each alternative neets
ARARs, as defined in CERCLA Section 121, 42 U S.C. § 9621, and as
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defined in the NCP at 40 CFR §8 300.5. Conpliance is judged with
respect to chem cal -specific, action-specific and

| ocation-specific ARARs as well as appropriate criteria,

advi sories and guidance. All alternatives neet the ARARs. An
eval uation of ARARs is presented in Table 3 through Table 5 of
this ROD. A summary of the evaluation is provided bel ow

a. Chem cal -specific ARARs - There are no Federal or State
ARARs for |ead-contam nated soil. The soil |ead renediation
goal of 500 ppmthat is applicable to all the alternatives
consi dered was based on the BHHRA, | EUBK nodeling, and

Regi on 6 experience at other soil |ead remediation sites.
The soil |ead excavation action |level of 800 ppm used in
Al ternative 3, was based on renedial actions by Region 7 to
address soil lead contam nation in Joplin, Mssouri and

Gal ena, Kansas.

b. Location-specific ARARs - All proposed activities at the
Site are conpliant with any | ocation-specific ARARs.

c. Action-specific ARARs - The |ead contam nation in the
soil is primarily frommning waste (overall the evidence

|l eads to this conclusion) which is a solid waste, but not a
hazar dous waste under the Resource Conservation and Recovery
Act (RCRA), because it is solid waste fromthe extraction
benefici ation, and processing of ores and m nerals,
according to 40 CFR 8 261.4(b)(7). D sposal of excavated

| ead-contam nated soil will be on-Site within the area of
contam nation, but away fromresidential areas. Dust
generation wll be controlled during construction to neet

rel evant and appropriate Federal and State air quality |aws
and regul ati ons.

d. To-be-considered (TBCs) - In addition to ARARs, ot her
advisories, criteria, or guidance that may be useful in
devel oping the renmedy were, as appropriate, identified and
consi der ed.
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Bal ancing Criteria
Long-term Ef fecti veness and Per manence

This criterion of the NCP requires EPA to assess
alternatives based on the long-termeffectiveness and permanence
they afford, along with the degree of certainty that the
alternative will prove successful. Regarding the Site, the
primary focus of this evaluation was to determ ne the extent and
ef fectiveness of the controls that may be required to nanage the
residual risk posed by treated and/or untreated soil at the Site.

Alternatives 2, 5, 6, 7, and 8, which propose a 500 ppm
excavation action | evel would essentially elimnate exposure
risks in residential areas by renoving | ead-contam nated surface
soi |l above the health-risk-derived level to a maxi mum depth of 18
i nches. The contam nated soil would be consolidated and pl aced
in contam nated areas of the Site away fromthe residential
popul ation. The treatnment renedies (Alternative 5, 6, 7, and 8),
whi ch propose to treat | ead contam nants after excavation and
renmoval fromthe yards, would not be significantly nore effective
t han excavation alone, as called for in Alternative 2, at
reduci ng residential risks because the Site areas that are
proposed for disposal are already highly contam nated, and the
di sposal areas are |ocated safely away fromresidenti al
popul ations. No significant additional benefits result from
treating the soil before it is placed in these renote and
previously contam nated areas. Alternative 3, which proposes an
800 ppm excavation action level, results in residual risks. The
residual risks are associated with the surface soil with | ead
contam nati on between 500 ppm (the renedi ati on goal) and 800 ppm
(the proposed action |level under Alternative 3) that would not be
excavated, and the indoor dust resulting fromthe contam nated
soil remaining in the yards. The residual risks are addressed by
Al ternative 3 through the inplenentation of perpetual CPM.
Heal t h education to reduce | ead exposure, and super cl eaning
usi ng HEPA VACs to control the |evels of indoor |ead-contam nated
dust woul d be nmajor conmponents of the CPMs. Alternative 3, which
proposes excavation at or above an 800 ppm action |level, which is
not a health risk-based level, is |less source protective than the
remedi es which excavate using the 500 ppmlevel. Alternative 3
permanent|ly protects the residents fromthe portion of the
contam nated soil that is excavated above the 800 ppm | ead action
| evel . However, to protect the residents fromthe residual risks
fromsurface soil remaining in place below the 800 ppm action
| evel, Alternative 3 relies on CPMs. CPMs are not permanent |ike
excavation, and nust be continued in perpetuity. There are
concerns about the long-termeffectiveness of the CPMs in
reduci ng | ead exposure because of the difficulty of permanently
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altering human behavior in residential settings at the Site

t hrough health education. It is unlikely that CPMs coul d be
continued in perpetuity. That is, it may be possible to educate
the present generation of children and parents who live in the
residential areas on the Site with regard to | ead exposure
reduction, but it may not be feasible to establish a permanent
programto educate future generations. Also, CPMs place a
greater burden of responsibility for |ead exposure reduction on
the residents at the Site as conpared to permanent engineering
controls. For exanple, for Alternative 2 and Alternatives 4

t hrough 8, nornmal house cleaning by residents woul d be adequate
to control indoor dust originating from outdoor |ead-contam nated
soil; whereas, for Alternative 3, super cleaning using HEPA VACs
woul d be required for residences where the yard soil was not
excavated. Perpetual CPMs would be required, since |ead

contam nation at |evels which would pose a health risk would
remain in the residential areas under Alternative 3. Finally, to
the degree that residual risk renmains to be addressed by
perpetual CPMs, Alternative 3 is inconsistent with the statutory
preference for permanent renedi es under CERCLA Section 121, 42
US C § 9621

Resi dual risks from contam nants above the health-risk-
derived level remaining in residential areas are al so a concern
with Alternative 4, capping in-place, and Alternative 1 which
proposes no action. Alternative 4 which utilizes barriers or
covers to prevent direct human contact with contam nated soil has
doubtful long-termeffectiveness and is not considered pernanent
| i ke excavation because the potential for disruption of the
barriers through nornmal residential digging activities (e.q.,
gardening, tree planting, utility trenching, etc.) is
substantial. In addition, there is significant potential for the
caps to be disrupted by erosion which may result from i nadequate
mai nt enance of the vegetative cover in the future since such
mai nt enance will be up to the individual honmeowner or occupant.
Such di sruptions of the caps could once again expose children to
the lead. Indefinite future nonitoring and nai ntenance to ensure
integrity of covers, and institutional controls to prohibit
di sturbance of the covers are not considered practicable for the
residential yards at the Site. Due to the difficulty of
mai ntai ning the caps intact in a residential setting,

Alternative 4 is considered the |east effective of the

engi neering renedies over the long-term In addition, since the
final grades of the covers would typically be higher than the
exi sting residence foundations and adj acent property grades,

exi sting drai nage patterns would be altered and significant

drai nage problens woul d probably be created. The terrain of the
residential areas is nostly flat, and residential drainage

probl ens already exist. The potential for drainage problens to
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be significantly worsened by the addition of soil covers is
substantial. In short, the capping alternative nmay address the
probl em of direct |ead exposure in the short term but in the

| ong-term since maintenance is not assured, the cap is likely to
be broken; noreover, capping will create drai nage probl ens.

I nstitutional controls include neasures such as deed
notices, warning signs, and zoning restrictions against certain
excavation activities. Institutional controls would be required
to a greater degree as a risk-nmanagenent conponent for those
alternatives where contam nated surface soil with | ead
concentrati ons above the renedi ati on goal (500 ppnm) renained in
the residential areas. Accordingly, institutional controls would
be required to a greater degree for Alternative 4 because, under
Al ternative 4, |ead-contam nated surface soil with |ead
concentrati ons above 500 ppmlevel is not renoved, but is capped
in place. Institutional controls, primarily CPMs, would al so be
required to a greater degree for Alternative 3 which calls for
| ead- contam nated surface soil with | ead concentrations between
500 ppm and 800 ppmto renmain exposed in place within the
residential areas. The CPMs for Alternative 3, would be required
to a much greater degree than for the other alternatives in order
to manage residual risks remaining in residential areas. These
residual risks, under Alternative 3, are associated with the
potential for direct contact with surface soil where the soil was
not renoved because | ead concentrations were not greater than 800
ppm Alternative 2 and Alternatives 4 through 8 do not require
t he sane degree of institutional controls, including the
i npl enentation of CPMs, as Alternative 3 requires in order to be
protective.

In general, permanence of the remedial action at the Site is
greatest for Alternatives 2, 5, 6, 7, and 8 because these
alternatives require excavation of |ead-contam nated surface soi
to the health-risk-derived action | evel of 500 ppm to a maxi num
depth of 18 inches, followed by permanent disposal of the
excavated soil away fromthe residential areas.

Short-term Ef fecti veness

This criterion addresses the effects of the alternatives
during the construction period until the renedial actions have
been conpleted, and the selected | evel of protection has been
achieved. Alternative 4, which proposes i medi ate cont ai nnent
wi t hout | ead-contam nated soil disturbance, is considered the
nost effective in the short-term because it has nuch | ess
potential to generate |ead-contam nated dust, conpared to the
excavation alternatives. Inplenmentation of Alternative 1, no
action, will not increase or decrease the short-termeffects on
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human health or the environnent.

Al the other alternatives (Alternatives 2, 3, 5 6, 7,
and 8) propose excavation, which would require short-term dust
control to protect the comunity and the workers. Additionally,
as part of all renedial alternatives which call for excavation
the workers would be required to use personal protective
equi pnent to ensure their protection during the renedial action,
especially during excavation activities.

Under those alternatives which call for treatnment of the
excavat ed contam nated soil, environnental inpacts would be
further mtigated wwth treatnent of |ead-contam nated soil (as
proposed in Alternatives 5, 6, 7, and 8). However, treatnent
alternatives would require the greatest length of tine to achieve
t he renedi al response objectives, and, consequently, the short-
term airborne dust control would continue for the | ongest period
of time under these treatnent alternatives.

Reduction of Toxicity, Mbility, or Volume Through Treat nment

This criterion addresses the statutory preference for
sel ecting renedial actions that enploy treatnment technol ogi es
that permanently and significantly reduce the toxicity, the
mobility or the volune of the contam nants. The | ead-
contam nated residential soil is not classified as a principal
threat; therefore, there is no expectation under 40 CFR §
300.430(a)(1)(iii) that the soil should be treated. Alternatives
2, 3, and 4 are not treatnent renedies. Alternatives 5, 6, 7,
and 8 are treatnent renedies. Alternative 5,
stabilization/solidification, would effectively reduce waste
material nobility; however, the original contam nant toxicity
woul d remai n a di sposal issue requiring long-termnonitoring;
nmor eover, the volune requiring nmanagenent may actually be
increased. Alternatives 6, soil washing/leaching, and
Alternative 8, electrokinetic renediation, would serve to reduce
the waste material volune; however, the original toxicity and
mobility of contam nants would exist in the remaining treatnent
residual s, requiring proper managenent. Alternative 7, |ead
reduction through chem cal treatnent, should reduce the val ence
state of |ead contam nants and, as such, would reduce the
toxicity and nobility of the contam nated material, with mnim
wast e vol ume increases requiring managenent. Alternative 4 would
essentially limt direct contact exposure to contam nants w t hout
changi ng the volunme, nobility, or toxicity, and w thout renoving
the long-termrisk potential of the contam nation. No
treatability studies using Site soils have been conducted for any
of the treatnent technol ogies used for the treatnent renedies
(Alternative 5 through 8). Treatability studies would be needed
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for all the treatnent technologies utilized by Alternatives 5
through 8 prior to initiation of renmedial action in order to
access all inplenmentability considerations.

| mpl ementability

This criterion addresses the technical and adm nistrative
feasibility of inplenenting an alternative, and al so addresses
the availability of various services and materials required
during the alternative' s inplenentation. The no-action
alternative is a non-inplenentation option. Wth regard to
technical inplenentabilty, the non-treatnent renedies
(Alternatives 2, 3, and 4) are nore inplenentable (i.e., they
have hi gher technical inplenentability) than the renedi es that
treat the soil follow ng excavation fromthe yards (Alternatives
5 6, 7, and 8). The treatnent conponents of these alternatives
are not as well devel oped as the non-treatnment conponents (e.qg.,
excavation, backfilling, turfing, and other straightforward,
wel | - devel oped construction technol ogies). The treatnent
conponents woul d require bench- and/or pilot-scale testing to
ensure their effectiveness, particularly for innovative
technol ogies. Alternative 4 has high technical inplenentability,
in that the type of construction required is straightforward.

Al ternatives 2 and 3 al so have high technical inplenentability in
that they utilize basic construction technol ogi es which are well
devel oped.

Wth regard to adm nistrative inplenentability, none of the
alternatives pose significant adm nistrative inplenentation
problens at the Site, except for Alternative 3. The degree to
which Alternative 3 relies on CPMs poses significant
adm ni strative problens at the Tar Creek Superfund Site. Under
Alternative 3, contam nated soil with | ead concentrations between
the renmedi ation goal (500 ppm) and the action | evel (800 ppm
woul d remain in place, posing a residual risk to children’s
health. Perpetual CPMs are required under Alternative 3 in order
to address this residual risk. The future cooperation of the
public and governnmental entities, upon which a successful CPM
programfor the Site would rely, is unpredictable. Alternative
3, by relying on CPMs to address residual risks, also shifts the
costs and inplenentation of addressing the residences, with
surface soil contam nation bel ow the 800 ppm|evel, to the post
construction operation and nai ntenance (O&\V) phase. The
responsibility for the O%M phase would primarily be borne by the
State and | ocal governnmental entities who in general have
expressed concern about the long-termeffectiveness of CPMs and
have not expressed a willingness to fund pernmanent CPMs on the
scal e associated with Alternative 3. For these reasons, in the
long-termit is not practicable to inplenent Alternative 3 at the
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Site.
Cost Effectiveness

This criterion addresses the cost effectiveness of the
al ternatives based on direct and indirect capital costs.
Operation and nai ntenance costs incurred over the life of the
project, as well as present worth costs, are also evaluated. A
summary of the costs for the renedial action alternatives
evaluated is presented in Table 2.

The no-action alternative is a no-cost alternative. The no-
action alternative does nothing to actually reduce the risks at
the Site, and is therefore not protective of human health.
Conmparing present worth costs of the other alternatives, the
treatment renedies (Alternatives 5, 6, 7, and 8), which treat the

soi |l excavated above the 500 ppmsoil |lead |evel, are the nost
expensive. However, the small increase in effectiveness realized
by treating the excavated soil, rather than just disposing of the

excavated soil without treatnent, as in Alternative 2, is not
proportional to the significant additional costs required for
treatment. O the treatnent renedies, Alternative 7 has the

| onest cost, and Alternative 6 has the highest cost. O the
remai ning two treatnent renedies, Alternative 5 is nore expensive
than Alternative 8. Overall, the treatnment remedies are simlar
in effectiveness. The overall effectiveness of each of the
treatment renedies is not proportional to the significant
increase in cost which treatnent requires. Alternative 4,
capping in-place, is the | east expensive alternative, but,
because future cap mai ntenance i s uncertain, and because cappi ng
creates drai nage problens, Alternative 4 is, relatively, the

| east effective of all the alternatives, except for the no-action
alternative. Moreover, under Alternative 4, there is a
significant potential for operation and mai ntenance cost to
escalate in the future due to drainage problens. As a result of
such cost escalation, it is likely that Alternative 4 would | ose
much of its cost advantage over the other alternatives.

Alternative 2 is cost-effective because its increased cost
conpared to the | ower-cost alternatives (Alternative 3,
Al ternative 4, and the no-action alternative) is proportional to
its increased overall effectiveness conpared to the overal
ef fectiveness of the | ower-cost alternatives.

The increased cost of Alternative 2 is proportional to the
overall increased effectiveness of Alternative 2 conpared to the
effectiveness of Alternative 3. The increased cost is
proportional because Alternative 2 addresses about 1, 312
residential properties by using a permanent excavation renedy--a
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remedy which is effective over the long-term whereas,

Al ternative 3 only addresses about 619 residential properties

wi th a permanent excavation remedy. In order to address the
remai ni ng residences, Alternative 3 uses CPMs which cannot be
relied upon to provide long-term effectiveness and per manence at
the Site. Mdreover, the annual operation and mai ntenance costs
for Alternative 3, which includes the nai ntenance of a pernmanent
CPM office at the Site, are much higher than the operation and
mai nt enance costs of Alternative 2. As a result, in the |ong-
term Alternative 3 would |ose nmuch of its cost advantage over
Al ternative 2.

The increased cost of Alternative 2 is proportional to the
overall increased effectiveness of Alternative 2 conpared to the
effectiveness of Alternative 4. The increased cost is
proportional because Alternative 2 addresses the residences by
excavating the contam nated soil--a permanent renedy; whereas,
Alternative 4 utilizes capping which nay be breached and which is
likely to cause drai nage problens and erosion problens |eading to
further mgration of contam nation. That is, Alternative 2
utilizes a permanent renedy, but Alternative 4 does not.

Cost of Carry-Over Properties: Wien the renedial action for
the residential areas begins, the renpoval actions for the
residential areas will be phased out. Renoval actions at all the
residential properties targeted for renoval action at the Site
may not be conplete at the tinme that the renedial action starts.
For exanpl e, although EPA' s March 21, 1996, Action Menorandum for
the Site calls for a renpval response action at approxi mately 300
residential properties with soil |ead concentrations which exceed
t he renoval action |evel of 1,500 ppm renoval actions may not be
conpleted at all of those residential properties before the
remedi al action begins under this ROD and before the renoval
action is phased out. Any residential properties targeted for
removal action (including residential yards and HAAs), but
unremnedi ated by the renoval program w Il be addressed by and
included in the renedial action described in this ROD. Until the
remedi al action begins and the renoval action is phased out, it
i s unknown how many of theses properties will be carried over
fromthe renmoval programto the renedi al program (hereinafter
carry-over properties). These carry-over properties will add to
the total nunber of properties to be addressed by the renedi al
action. The cost estimates for the renedial action alternatives
(RAAs) evaluated in preparation for this ROD, do not include the
cost to renedi ate these additional carry-over properties.
Therefore, the costs for each of the RAAs woul d increase by the
addi tional anpunt required to renedi ate these carry-over
properti es.
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Modi fying Criteria
St at e Accept ance

The State concerns that were assessed included the
followng: (1) The State’ s position and key concerns related to
the preferred alternative and other alternatives; and (2) State
coments on ARARs. Comment letters from ODEQ the Inter-Tribal
Envi ronnmental Council of Oklahoma(lTEC), the Quapaw Tri be of
&l ahoma, and the Wandotte Tribe of Okl ahoma are included as
Appendi ces B through E to this ROD, respectively. A conplete
summary of the coments received from ODEQ | TEC, the Quapaw
Tri be, and Wandotte Tribe (hereinafter collectively referred to
as the State and Tribes) during the public coment period and
EPA s responses to those comrents are included in the
Responsi veness Sunmmary which is Appendix A of this ROD. A
summary of the main comments fromthe State and the Tri bes
recei ved before and during the public conmment period is as
foll ows:

a. The State and the Tribes prefer Alternative 2.

b. The State and the Tribes do not believe that CPMs can
effectively address the residual risk posed by soil left in
place with | ead concentrations between 500 ppm and 800 ppm
as called for under Alternative 3.

c. The State and the Tri bes have expressed that the
treatment alternatives (Alternatives 5 6, 7, and 8) are not
cost-effective when conpared to the non-treatnent
alternatives. The State and the Tri bes have expressed that
the small net increases in benefits provided by the
treatnment alternatives conpared to the non-treatnment
alternatives do not justify the nuch higher costs of the
treatnment alternatives.

d. The State and the Tri bes have expressed that Alternative
4 (Capping In-Place) is not practical due to the potenti al
for disruption of the caps in a residential setting, and due
to the potential for the creation of drainage problens.

e. The State and the Tribes have expressed that under

Al ternative 2, health education and nonitoring may be
necessary for those residences where EPA was not granted
access to renediate the soil.

f. The State and the Tri bes have expressed concerns about

the difficulty EPA is having in obtaining access to the
I ndian lands at the Site in order to conduct response
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actions. To facilitate obtaining access to the Indian | and,
the State and the Tri bes have suggested that EPA should do

nore to alleviate the concerns that the owners of |ndian

| and have regarding owner liability under CERCLA; noreover,

the State and the Tri bes believe that EPA should do nore to
educate the owners of Indian | and about the benefits of the
remedi ati on.

g. The State and the Tribes have suggested that sone
remedi al response actions should be extended to areas that
are inpacted in the Mam area.

Communi ty Accept ance

The EPA' s assessnment of comrunity acceptance included a
determ nation regardi ng which conponents of the alternatives that
interested persons in the community support, have reservations
about, or oppose. Generally speaking, those individuals living
on the Site (i.e., those nost affected by the renedial action)
support EPA' s preferred alternative--Alternative 2. Wth the
exception of coments from m ning conpanies that fornerly
operated at the Site and the Departnent of the Interior which
manages I ndian |land at the Site, the public expressed support for
EPA' s preferred alternative. A conplete summary of the comrents
on the Proposed Plan received fromthe public during the public
coment period and EPA' s responses are included in the
Responsi veness Summary which is Appendi x A of this RCD

| X. SELECTED REMEDY

Based upon consideration of the requirenments of CERCLA, and
based on consideration of the requirenments of the NCP including
without Iimtation a detailed analysis of the renedial action
alternatives using the nine NCP criteria [40 CFR 8§ 300.430(e)(9)]
t hat i ncluded, anmong other things, an analysis of public
comments, EPA has determ ned that Alternative 2 (Soil Excavation
with a 500 ppm Action Level), is the nost appropriate renmedy for
the residential areas in OU2 of the Tar Creek Superfund Site in
O tawa County, Oklahoma. The sel ected renmedy provi des adequate
protection of human health and the environnment, conplies with
ARARs and is cost-effective.

The EPA estinmates that surface soil at approximtely 1,312
residential yards contains concentrations of |ead which exceed
500 ppm This estimte does not include the approxi mtely 300
residential yards targeted for response action under the ongoing
removal action. Any contam nated residential properties not
addressed by the renoval action will be addressed by the renedi al
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action.

The sel ected renmedy requires the excavation of soil with a
| ead concentration greater than or equal to 500 ppmto a nmaxi mum
depth of 18 inches in contam nated parts of the residential areas
on the Site. Individual hot spots in the residential areas, for
exanple a part of a residential property where it is obvious that
chat is present (even though random sanpling which took place at
that property found no contam nation above the 500 ppm | ead
level ), will also be addressed on a case-by-case basis. Most
soil in |ead-contam nated residential yards will be excavated
usi ng |ightwei ght nechani cal excavation equi pnent. Hand
excavation nmethods will be used to renove soil in areas where
mechani cal excavation is not suitable. Excavated soil wll be
pl aced into trucks for transportation to the disposal area.

If soil |ead concentrations exceed 500 ppm at 18 inches of
soil depth, a marker consisting of a geotextile fabric or other
suitable material will be placed in the excavated area prior to
backfilling. The main purpose of the marker is to alert the
resident or others of the contam nation remaining at depth in the
event of any future digging or construction.

The type of material used to backfill areas which EPA
excavates will depend on the use of the particular area in
guestion. Yard areas (i.e., the curtilage of residential hones)
will be backfilled with clean topsoil and revegetated. In
residential yards, and other open unpaved areas, grass wll
typically be reestablished using sodding, but seeding wll be
used when it is advantageous to do so. Lead-contam nated
driveways and other traffic areas will be backfilled with road
base material (e.qg., gravel or crushed linestone). Sone |ead-
contamnated soil with | ead concentrati ons above the action
| evel, which is located in driveways and traffic areas, my be
excavated to less than 18 inches if it is clear that the areas
will continue to be used primarily as driveways or traffic areas
in the future. These contam nated driveways or traffic areas my
al so be paved over, leaving the | ead-contam nation in place.
Sonme | ead-contam nated traffic areas (e.qg., chat-covered
al | eyways), may be surfaced with base coarse material and/or
paved w thout first excavating any contam nated soil.

An x-ray fluorescence (XRF) instrunment may be used for post-
excavation soil analysis in order to confirmthat renediation
goal s are being achieved. Utilization of XRF instrunentation,

i nstead of other nore traditional soil analytical mnethods,
m ni m zes anal ytical turnaround tinme and costs.

Al l excavated contam nated soil w Il be disposed of on-Site
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in dry mning waste areas which are already contam nated. The

pl anned on-Site disposal area is the forner |ocation of a mlling
pond which is now dry. The disposal area is |ocated on private

| and between Pi cher and Commerce on County Road E40 near the

| ocation of the old Eagle-Picher Central MII. Public access to
the disposal area is restricted. The planned disposal area is
al ready contam nated with | ead above the 500 ppm|evel. The

di sposal area is presently being utilized for the renoval actions
currently in progress. The soil excavated fromthe residenti al
areas wWill be spread over the disposal area to blend into the
contours of the surrounding |land. Once EPA has finished using

t he di sposal area, the disposal area will be vegetated with
grass. The grass will help control erosion by wind or water.

The di sposal area will also be capped with clean soil prior to
vegetating, unless the surface of the disposal area already has
soil | ead concentrations |ess than 500 ppm Cont am nated soi
excavated fromthe residential properties will generally be
removed in 6-inch | ayers, and, consequently, this excavated soi
usual |y contains sone soil with |ead concentrations | ess than 500

ppm As the excavated soil is handled, incidental m xing wll
general ly occur, and generally soil |ead concentrations greater
that 500 ppmwi |l be reduced due to dilution fromthis m xing.

As a result of m xing during normal handling of excavated soil,
soil contam nation in many parts of the disposal area may be

| ower than the renedi ati on goal; consequently, no clean soil cap
will be needed in these parts. Since the residential soil at the
Site is classified as a low |l evel threat and not a principal
threat, containnent wi thout treatnment is consistent with CERCLA
and the NCP

In situations where it is nore feasible for governnenta
entities other than EPA to performrenediation activities, for
exanple using city maintenance crews to repair streets damaged by
remedi ation activities or to surface alleyways in residential
nei ghbor hoods, agreenments with other governnent entities to
performthe work at EPA expense will be considered.

Water spraying will be used for dust suppression during
excavation of contam nated soil. Dunp trucks used to transport
contam nated soil will be equipped with covers to prevent dust
fromblowng. To assure that the dust suppression activities are
adequate to protect residents and workers, an air nonitoring
programw || be inplenmented. The programw || consist of real-
time dust nonitoring as well as air sanpling.

The engi neering renedi al response actions for the
residential yard and HAA area portions of the sel ected renedy
will be consistent with the renpoval action for the residential
yards and HAAs.
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The selected renmedy al so contains the elenents described in
the Section of this ROD entitled “Common El enents in Al
Alternatives” and the seven enunerated paragraphs in the Section
of this ROD entitled “Docunentation of Significant Changes.”

Cost

The construction cost of the selected renedy is estinmated at
$26, 764, 400, as shown on Table 1. This is based on an estimte
of the overall cost of $20,000 per residential property. The
overall cost includes all construction and associated activities
required to address the | ead contam nation in the residential
areas at the Site, except for the contracting agency
adm nistration cost. The contracting agency adm ni stration cost
is estimated to be $2,676,440 which is 10 percent of the
construction cost of $26,764,400. The total estimated renedi al
action cost is $29, 440,840 which consists of the construction
cost ($26, 764, 400) plus the contacting agency adm ni stration cost
(%$2,676,440). Annual O&M after construction is conpleted,
including without limtation the naintenance of the disposal area
and suppl enental institutional controls, is estimted to cost
$60, 000.

X. STATUTORY AUTHORI TY FI NDI NGS AND CONCLUSI ONS OF LAW

The EPA's primary responsibility at Superfund sites is to
sel ect renmedi al actions that are protective of human health and
the environnment. Section 121 of CERCLA, 42 U S.C. § 9621, also
requires that the selected renedial action for a site conply with
applicable or relevant and appropriate environnmental standards
establ i shed under Federal and State environnental |aws, unless a
wai ver is granted. The selected renedy nust be cost-effective
and utilize treatnent or resource recovery technol ogies to the
maxi mum extent practicable. The statute also contains a
preference for renedies that include treatnent as a princi pal
el enent. The follow ng sections discuss how the sel ected renedy
for residential soil at the Tar Creek Superfund site neets the
statutory requirenents.
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A. Protection of Human Health and t he Envi ronment

The sel ected renedy provides protection by excavation of
| ead- contam nated soil at or above the health-risk-derived |eve
of 500 ppmto a maxi mum depth of 18 inches with conpl ete renova
of the excavated soil fromthe residential areas, followed by
backfilling with clean soil. The selected renedy supplenentally
provi des protection by other engineering el enents and
institutional controls detailed in the Section of this ROD
entitled “Common Elements in All Alternatives,” and the seven
enuner at ed paragraphs in the Section of this ROD entitled
“Docunent ati on of Significant Changes.”

The sel ected renmedy provides protection primarily by
reduci ng concentrations of contam nants through excavation and
removal of contam nated soil fromresidential areas. The
protection provided by the selected renedial alternative is
equi valent to or better than the protection offered by any of the
other alternatives evaluated for the renedi ati on of | ead-
contam nated soil in the residential areas. As explained above
in the Section of this ROD entitled “Short-term Effectiveness,”
no unacceptabl e short-termrisks wll be caused by inplenenting
this selected remedy. ROD Section I X, “Summary of Conparative
Anal ysis of Alternatives,” and ROD Section X, “The Sel ected
Renedy,” provide an analysis of the ways in which the selected
remedy provides the best overall protection of human health and
the environnment, and explains that the sel ected renedy causes no
unaccept abl e short-termri sk

B. Conpliance Wth ARARs

The sel ected renedy which consists primarily of the
excavation and disposal of the residential soil will attain al
applicable or relevant and appropriate requirenents (ARARS).
Tables 3 through 5 of this ROD |list ARARs devel oped for the
remedi al action of the residential areas for the Tar Creek
Superfund Site. A summary of the evaluation of the ARARs is
provi ded bel ow

a. Chem cal -specific ARARs - There are no Federal or State
ARARs for |ead-contam nated soil. The soil |ead renediation
goal of 500 ppmthat is applicable to all the alternatives
consi dered was based on the BHHRA, |EUBK nodeling, and
Regi on 6 experience at other soil |ead renediation sites.

b. Location-specific ARARs - All proposed activities at the
Site are conpliant with | ocation-specific ARARs.

c. Action-specific ARARs - The |l ead contam nation in the
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soil is primarily fromm ning waste (overall the evidence

| eads to this conclusion) which is a solid waste, but not a
hazar dous waste under the Resource Conservation and Recovery
Act (RCRA) because it is solid waste fromthe extraction,
benefici ation, and processing of ores and m nerals,
according to 40 CFR 8 261.4(b)(7). Disposal of excavated

| ead-contam nated soil will be on-Site within the area of
contam nation, but away fromresidential areas. Dust
generation wll be controlled during construction to neet
rel evant and appropriate Federal and State air quality | aws
and regul ati ons.

d. To-be-considered (TBCs) - In addition to ARARs, ot her
advi sories, criteria, or guidance that may be useful in
devel oping the renedy were, as appropriate, identified and
consi der ed.

C. Cost-Effectiveness

The EPA believes that the selected renedy is cost-effective
in mtigating the threat of direct contact with contam nated
residential soil because its costs are proportional to its
overal |l effectiveness. The NCP at 40 CFR 8300.430(f)(ii)(D)
requires EPA to determ ne cost-effectiveness by eval uating the
followng three of the five balancing criteria to determ ne
overal |l effectiveness: long-termeffectiveness and permanence,
reduction of toxicity, nmobility or volunme through treatnment, and
short-termeffectiveness. Overall effectiveness is then conpared
to cost to ensure that the selected renmedy is cost-effective.
The EPA believes the selected renedy neets these criteria.

The estimated cost of the selected remedy (Alternative 2)
for the residential soil is $26,764,400 (capital cost). The no-
action alternative is a no-cost alternative. The no-action
alternative is ineffective. It does nothing to actually reduce
the risks at the Site, is not protective of human heal th, and,

t herefore, cannot be selected under the NCP criteria. Conparing
present worth costs of the other alternatives, the treatnent
remedies (Alternatives 5, 6, 7, and 8), which treat the soi

excavat ed above the 500 ppmsoil lead |evel, are the nost
expensive. However, the small increase in effectiveness realized
by treating the excavated soil, rather than just disposing of the

excavated soil without treatnment, as in Alternative 2, is not
proportional to the significant additional costs required for
treatment. O the treatnent renmedies, Alternative 7 has the

| onest cost, and Alternative 6 has the highest cost. O the
remai ning two treatnment renedies, Alternative 5 is nore expensive
than Alternative 8. Overall, the treatnent renedies are sinmlar
in effectiveness. The overall effectiveness of each of the
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treatment renmedies is not proportional to the significant
increase in cost which treatnment requires. Alternative 4,
capping in-place, is the | east expensive alternative, but,
because future cap mai ntenance i s uncertain, and because cappi ng
creates drainage problens, Alternative 4 is, relatively, the

| east effective of all the alternatives, except for the no-action
alternative. Mreover, under Alternative 4, there is a
significant potential for operation and mai ntenance cost to
escalate in the future due to drainage problens. As a result of
such cost escalation, it is likely that Alternative 4 would | ose
much of its cost advantage over the other alternatives.

Alternative 2 is cost-effective because its increased cost
conpared to the | ower-cost alternatives (Alternative 3,
Alternative 4, and the no-action alternative) is proportional to
its increased overall effectiveness conpared to the overal
effectiveness of the | ower-cost alternatives.

The increased cost of Alternative 2 is proportional to the
overall increased effectiveness of Alternative 2 conpared to the
effectiveness of Alternative 3. The increased cost is
proportional because Alternative 2 addresses about 1,312
residential properties by using a permanent excavation renedy--a
remedy which is effective over the long-term whereas,
Alternative 3 only addresses about 619 residential properties
wi th a permanent excavation remedy. In order to address the
remai ni ng residences, Alternative 3 uses CPMs which cannot be
relied upon to provide long-term effectiveness and per manence at
the Site. Mreover, the annual operation and mai nt enance costs
for Alternative 3, which includes the mai ntenance of a permanent
CPM office at the Site, are much higher than the operation and
mai nt enance costs of Alternative 2. As a result, in the |ong-
term Alternative 3 would | ose much of its cost advantage over
Al ternative 2.

The increased cost of Alternative 2 is proportional to the
overall increased effectiveness of Alternative 2 conpared to the
effectiveness of Alternative 4. The increased cost is
proportional because Alternative 2 addresses the residences by
excavating the contam nated soil--a permanent renedy; whereas,
Alternative 4 utilizes capping which may be breached and which is
likely to cause drai nage probl ens and erosion problens |eading to
further mgration of contam nation. That is, Alternative 2
utilizes a permanent renedy, but Alternative 4 does not.

Al of the alternatives have controllable short-terminpacts
and none have unacceptable short-termrisks. Therefore, short-
termeffectiveness was not a major factor in the consideration of
overall effectiveness as used in the cost-effectiveness
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eval uati on.

D. Utilization of Permanent Sol utions and Treatnent or Resource
Recovery Technol ogi es to the Maxi num Extent Practicabl e

The EPA believes that the selected renedy represents the
maxi mum extent to which pernmanent solutions can be utilized in a
cost-effective manner for the Tar Creek Superfund Site.

Treat ment/resource recovery technol ogi es cannot be utilized in a
cost-effective manner for the Tar Creek Superfund Site. Al of
the treatnment alternatives (Alternatives 5, 6, 7, 8) were
significantly nore expensive than the selected renedy. However,
smal |l increase in effectiveness by treating the excavated soil,
rather than just disposing of the excavated soil w thout
treatnment, as in the selected renedy, is not proportional to the
significant additional cost for treatnent. Alternative 8 is the
only alternative that all ows possible resource recovery because
it permanently separates netals fromthe soil so that it may be

sold and beneficially reused. Hi gh concentrations of soil |ead
are addressed under the renedy selected in this ROD, however, the
mobility of the soil lead is low, and the concentrations of |ead

are not so high as to be several orders of nmagnitude above |evels
that allow for unrestricted use and unlimted exposure.

Therefore, the soil lead is not considered a principal threat
under the NCP; consequently, there is no expectation under the
NCP that the soil lead be treated. Renedies which involve

resource recovery are preferred under CERCLA Section 121(b), 42
US C 8§ 9621(c). However, the difference in cost of

Al ternative 8 over the selected renedy is greater than the
potential value of nmetals that could be recovered. Therefore,
resource recovery technol ogi es were not deened appropriate for
this Site.

E. Preference for Treatnent as a Principal Elenment

This criterion addresses the statutory preference for
sel ecting renedial actions that treat principal threats in order
to permanently and significantly reduce the toxicity, the
mobility or the volune of the contam nants. High concentrations
of soil |ead are addressed under the renmedy selected in this ROD
however, the mobility of the soil lead is |ow, and the
concentrations of lead are not so high as to be several orders of
magni t ude above |l evels that allow for unrestricted use and
unlimted exposure. Therefore, the soil lead is not considered a
princi pal threat under the NCP;, consequently, there is no
expectation under the NCP that the soil |ead be treated. The
| ead-contam nated residential soil is not classified as a
principal threat; therefore, there is no expectation under 40 CFR
8 300.430(a)(1)(iii) that the soil should be treated.
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Alternatives 2, 3, and 4 are not treatnent renedies. Also, the
treatment renedies (Alternatives 5, 6, 7, and 8) were not cost-
ef fectiveness conpared to the sel ected renedy.

XI. DOCUMENTATI ON OF SI GNI FI CANT CHANCES

The Proposed Plan for the Tar Creek Superfund Site was
rel eased for public comment on March 17, 1997. The Proposed Pl an
identified Alternative 2, (Soil Excavation with a 500 ppm Action
Level ), as the preferred alternative to address the contam nation
frommning waste in the residential areas of the Site. The EPA
reviewed all witten and verbal coments submitted during the
public comment period. Upon review of these coments, it was
determ ned that significant changes to the renedy, as originally
identified in the Proposed Plan, were necessary. The significant
changes are a logical outgrowh of the information available in
the Adm nistrative Record and comments received fromthe public.
The response actions required by these changes are the sane types
of actions originally planned; however, the scope of the response
action has been extended to other areas and conmunities in Otawa
County which are outside of the boundaries of the m ning area,
but whi ch have been inpacted by m ning waste.

Comments submtted during the public comment period have |ed
EPA to reexam ne the renedi ati on approach which it wll take
under this remedial action regarding certain other areas on the
Site which are contam nated by | ead-contam nated m ni ng wast e.
These ot her | ead-contam nated areas are not in residential yards,
but may affect children living in residential areas due to the
proximty of these other areas to the residences, or due to the
fact that | ead contam nation nmay be mgrating fromthese other
areas into the residential areas.

On or near the residential areas of the Site, |ead-
contam nated mning waste is found in many chat piles and in many
| ocations where mlling discharge ponds were once | ocated (these
pond areas are now generally dry). Moreover, on or near the
residential areas of the Site, |ead-contam nated chat has been
used in alleyways, parking |ots, roads, driveways, and other
areas. Natural arnoring, crusting and vegetation hel ps to reduce
t he anount of |ead released fromthese various places which
contain | ead-contam nated material on or near the residenti al
areas of the Site. However, any of these places which hold | ead-
contam nated m ning waste on or near the Site, when disturbed by
vehicle traffic, foot traffic, or other physical disruption,
become sources for further spread of contami nation to residenti al
areas, and they al so becone sources of potential recontam nation
of the residential areas where | ead contam nati on has been
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cleaned up or will be cleaned up under this ROD. In addition,
children who live on the Site, may wander into these uncontrolled
areas, and cone into direct contact with this |ead-contam nated
m ning waste on the surface of the ground. These children may

i ngest dangerous | evels of |ead via normal hand-to-nouth contact
during play in these areas.

During the public comrent period, EPA also received comments
whi ch pointed out that certain residential communities in Otawa
County, which were not within the scope of EPA's Proposed Pl an,
have had | ead-contam nated m ni ng waste placed in these
comunities. These comunities were not within the scope of
EPA' s Proposed Pl an because they are outside the historic mning
and mlling area (hereinafter the m ning area) which EPA had
generally defined as the “Site.” However, as the conments
expl ai ned, and as EPA investigations have determ ned, |ead-
contam nated m ning waste has been transported to nearly all of
the communities in Gtawa County which are | ocated outside of the
mning area (as well as to those communities within the m ning
area). In these communities |ocated outside the mning area, the
| ead- contam nated m ni ng waste has been used for driveway
mat eri al, playground material, and for other uses for which | oose
gravel is typically used. Accordingly, since children in these
ot her communities, which were not within the scope of the
Proposed Plan, nay cone into contact with this | ead-contam nated
waste, and since the children nmay ingest dangerous |evels of |ead
via normal hand-to-nmouth contact during play in these areas, EPA
has decided to expand the Site to include these other comrunities
under the scope of this ROD. Cenerally the contamnation in
t hese other communities is such that it will not require the
extensive yard-soil excavation and soil disposal (wth the
exception of the HAAs which may require extensive excavati on)
which is planned for the residential areas |ocated wthin the
mning area. Instead, as described below, this ROD generally
calls for institutional controls, coverage or replacenent of chat
intraffic areas, and establishnent or inprovenent of ground
cover (e.d., grass) for the communities |ocated within Otawa
County, but outside the mning area; however, if EPA should cone
across residential areas (including without limtation HAAS) with
soil lead concentrations over 500 ppm this ROD gives EPA the
authority to undertake the selected soil renoval actions (i.e.,
Alternative 2) in these residential areas outside of the m ning
ar ea.

Finally, Tar Creek, which flows near residential areas of
the Site is contamnated with lead. In addition to | ead
contam nation fromacid m ne discharges fromthe underground m ne
wor ki ngs, | eachate and surface water runoff fromthe m ning waste
on the surface of the ground also contain | ead which contri butes
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significantly to the contam nation of the waters of Tar Creek.
Fromtinme to tinme, Tar Creek overflows its banks, and fl ood
waters contam nated with lead flowinto the residential areas

| ocat ed downstreamon the Site, depositing a sedi nent containing
| ead. These | ead-contam nated sedi nents in sone instances may
hol d dangerous concentrations of lead (levels in excess of 500
ppm, and children who live in flooded residential areas may cone
into contact with the sedi ment once the flood waters recede.
These children may i ngest dangerous anmounts of |lead fromthis
sedi ment via normal hand-to-nmouth contact during play.

In light of the comments descri bed above and EPA' s
i nvestigations, and based on docunments in the adm nistrative
record for this ROD, EPA has nade significant changes between the
ROD and the Proposed Plan as foll ows:

1. The Site is expanded to include all portions of
O tawa County inpacted by mning waste.

2. Response actions prescribed in Alternative 2 for the
residential areas within the mning area will also apply to
the fl oodplain of Tar Creek, including the portion of the
floodplain in Mam, and to the HAAs outside the mning area
in Gtawa County.

3. Institutional controls, including without limtation
heal t h educati on, | ead-contam nated dust reduction
activities, and blood |l ead nonitoring are extended to

i nclude nore residential comunities than just the
residential areas in the mning area. Institutional
controls under the ROD will be extended to comunity-w de
application in all residential comunities, including Mam,
within Gtawa County.

4. Road base material (e.qg., gravel or crushed |inestone)
will be used to cover or replace chat material in alleyways,
parking |lots, roads, driveways, and other such areas near

m ning area residences, and near residences in conmmunities,
including Mam, within OGtawa County. Decisions to replace
or cover chat material and decisions on which areas require
such remedi ation will be nade on a case-by-case basis during
t he renedi al design and renedi al action.

5. Physical barriers (e.qg., fences and warning signs) wll
be used, as appropriate, to restrict access to mning waste
which is |ocated near residences. Physical barriers were
included in the Proposed Plan in order to restrict access to
contam nat ed property, but the change described in this

par agr aph extends the use of physical barriers to broader
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application in the mning area and throughout Otawa County.

6. For certain residential properties generally outside the
mning area, but within Otawa County, establishment or

i nprovenent of ground cover (e.qg., grass) wll be used to
address bare contam nated soil areas. Decisions to provide
or inprove ground cover and decisions on which areas require
such remedi ation will be nade on a case-by-case basis during
the renedi al design and renedi al action.

7. For certain residential properties generally outside the
mning area, but within Otawa County, where nedica

nmoni toring has found that a resident has el evated bl ood | ead
| evel s close to or greater than 10 ug/dL, and where the
residential yard is contam nated with | ead-contam nated soi

with concentrations at or above 500 ppm the soil wll be
excavated and replaced as called for under the sel ected
remedy.

The costs for these significant changes to the Proposed Pl an
woul d not significantly affect the conparative analysis of the
RAAs, since the cost of each of the RAAs woul d i ncrease by about
the sane anobunt with the addition of these changes. The costs of
the selected renedy as set forth in this ROD are within +50%to
-30% of the costs estimated for the preferred alternative in the
Proposed Plan. Any differences in cost estinates between the
Proposed Plan and the renedial action did not affect selection of
the final alternative.
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TABLE 1
SUMMVARY OF ANALYTI CAL RESULTS FOR LEAD
Resi denti al Areas
Tar Creek Superfund Site

[ The followi ng chart is a summary of the | ead-contam nation
levels in three nedia that were sanpled fromthe Study G oup
residences in Picher, lahoma and fromthe reference area
resi dences in Afton, Cklahonma. ]

St udy Goup (PPM) Ref erence Area (PPM
Medi a Range of Mean Medi an | Range Mean | Medi an
Val ues
Yar d 156- 2218 852 756 40- 348 109 70
Soi |
Gar den 30-1230 339 253 13-76 31 22
Soi |
Gar den .033-.137 | .05 .03 .037-.09 |[.044 |.03
Pr oduce

wParts Per MIIion
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Table 2

REVEDI AL ACTI ON ALTERNATI VES, COST SUMVARY(Y
TAR CREEK SUPERFUND SI TE, OTTAWA COUNTY, OKLAHOVA

[ The follow ng chart is a summary of the costs of each of the

ei ght renedial action alternatives (RAAs). The costs of each
alternative are broken down into capital (construction) cost,
annual operation and mai ntenance (O&\V) cost, and present worth
The present worth represents the anount of noney, if invested at
the start of the renediation, that would cover all costs
associated with the remedial action over its planned life.]

RAA RAA Capital Costs Annual Pr esent
No. &M Wort h
Cost s

1 | No Action $0 $0 $0

2 | Soil excavation(?, $26, 764, 400 $60, 000 | $24, 478, 219
500 ppm action |evel

3 | Soil excavation, $12, 764, 800 | $360, 000 | $17, 194, 533
CPMs(®), 800 ppm
action | evel

4 | Capping in place, $14, 360, 800 $60, 000 | $14, 156, 949
500 ppm action | evel

5 |Excavate soils, $55, 694, 400 $60, 000 | $50, 136, 522
stabilize/solidify,
500 ppm action |evel

6 | Excavate soils, $74, 663, 600 $60, 000 | $67, 004, 294
wash/ | each, 500 ppm
action | evel

7 | Excavate soils, lead | $36, 413, 600 $60, 000 | $33, 059, 038
reduction treatnment,
500 ppm action |evel

8 |Excavate soils, $48, 265, 000 (4) $42, 763, 795
el ectrokinetic
treatment, 500 ppm
action | evel
Not es:

(W Capital and operation and nmai ntenance (O%\) costs are estimated within +50 percent to -30 percent.
(2Di sposal of all excavated soils would be in dry tailings ponds.
(3 Community Protective Measures (CPMs) woul d consist of nonitoring of affected persons and nedi a,
heal th education, and |ead exposure reduction nmeasures
(WAlternative 8 permanently detoxifies the lead and no long-term Q&M is required.
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Table3

POTENTIAL CHEMICAL-SPECIFIC ARARS
TAR CREEK SUPERFUND SITE, OTTAWA COUNTY, OKLAHOMA

Citations Prerequisite Requirement
A. Applicable Requirements None
B. Relevant and Appropriate None
C. ToBeConsidered None
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Table4

POTENTIAL LOCATION-SPECIFIC ARARS
TAR CREEK SUPERFUND SITE, OTTAWA COUNTY, OKLAHOMA

Citation

Prerequisite

Requirement

A. Applicable Requirements

1. National Historic Preservation Act

16 USC 470, et. Seq

Property within areas of the siteisincluded

The remedial aternative will be designed

40 CFR §6.301 in or eligible for the National Register of | to minimize effects on historic landmarks.
Historic Places. Coordinatewith State Historic Preservation

Officer (SHPO).
Archeological and Historic | 16 USC 469 Property within areas of the site contains | The remedial aternative will be designed
Preservation Act 40 CFR 6.301(b) historical and archaeologic data. to minimize effects on historica and
36 CFR Part 800. archeological data. Coordinate with State

Historic Preservation Officer (SHPO).

Historic Sites, Buildings, and

Antiquities Act

16 USC Secs. 461-467
40 CFR Sec. 6.301(a)

Property within or near landmarks on the
National Registry of Natural Landmarks.

The remedial aternative will be designed
to avoid undesirable impacts on such
landmarks. Coordinate with State Historic
Preservation Officer (SHPO).

Endangered Species Act of 1973;
Federal Migratory Bird Act;
Oklahoma Wildlife Statutes

16 USC 1531-1543

50 CFR Parts 17, 402
40 CFR 6.302(h)

16 USC 703-712

Title 29, Section 5-412

Site located in critical habitat upon which
endangered or threatened species exist.

The remedia alternative will be designed
to conserve endangered or threatened
species and their habitat, including
consultation with the Department of
Interior and the Oklahoma State
Department of Wildlife if such areas are
affected.

Oklahoma Water Statutes

Title 29, Section 7-401

Remediation activities include discharge
to waters of Oklahoma.

The remedial alternative will be designed
to prevent placement of deleterious,
noxious or toxic substances into affected
waters.
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6. Nationwide Permit (NWP)

33 CFR 330, pursuant to Section 10 of the
Rivers and Harbors Act of 1899 and
Section 404 of the Clean Water Act
(CWA).

Remediation activities affect waters of the
United States.

Theremedial alternativewill ensurethat all
activitiesin affected areas meet regulatory
permit requirements

Table4

POTENTIAL LOCATION-SPECIFIC ARARS

TAR CREEK SUPERFUND SITE, OTTAWA COUNTY, OKLAHOMA

Citation Prerequisite Requirement
B. Relevant and Appropriate None
Requirements
C. ToBe Considered None
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Table5b

POTENTIAL ACTION-SPECIFIC ARARS

TAR CREEK SUPERFUND SITE, OTTAWA COUNTY, OKLAHOMA

Citation

Prerequisite

Requirement

A. Applicable Requirements

1. Toxic Substances Control
(TSCA)

Act

49 CFR 107, 171-177

Remedial activities involve the transport
of hazardous materials.

Transportation of hazardousmaterialsmust
comply with Department of Transportation
(DOT) regulations.

2. Clean Water Act (CWA) 40 CFR 122.41 and 125.100 Remedia activitiesinvolve dischargesto | Best management practices must be
the environment. maintai ned by the operator of thedischarge
system and discharges must be monitored
to assure compliance with effluent
discharge limits.
3. Clean Air Act (CAA) 40 CFR 50 Remedial activities involve particulate Remedial activitiesmust control particulate
40 CFR 60 emissions. emissions to ambient air.
B. Relevant and Appropriate None
Requirements
C. ToBe Considered None
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