EPA/ROD/R06-97/126
1997

EPA Superfund
Record of Decision:

TAR CREEK (OTTAWA COUNTY)
EPA ID: OKD980629844

OuU 02

OTTAWA COUNTY, OK
08/27/1997



<I M5 SRC 971260>

RECORD OF DECI SI ON

RESI DENTI AL AREAS
OPERABLE UNIT 2
TAR CREEK SUPERFUND SI TE

OTTAWA COUNTY, OKLAHOVA

Prepared by:

U S Environnental Protection Agency
Regi on 6
1445 Ross Avenue
Dal | as, Texas 75202

AUGUST 1997



<I MG SRC 97126A>

RECORD OF DECI SI ON
CONCURRENCE  DOCUMENTATI ON

FOR THE
TAR CREEK SUPERFUND SI TE

OTTAWA COUNTY, OKLAHOVA
OPERABLE UNI T 2, RESI DENTI AL AREAS



DECLARATI ON
TAR CREEK SUPERFUND SI TE
OTTAVWA COUNTY OKLAHOVA
RESI DENTI AL AREAS
RECORD COF DECI SI ON

Statutory Preference for Treatnent as a Principal Elenent is Not Met and Five-Year Review is not
Requi r ed.

SI TE NAME AND LOCATI ON

Tar Oreek Superfund Site
Qtawa County, Cklahonm
Resi denti al Areas

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for the residential areas of the
Tar Oreek Superfund Site (hereinafter, the "Site"), in Otawa County, Cklahoma, devel oped in
accordance with the Conprehensive Environnmental Response, Conpensation, and Liability Act, as
anended by the Superfund Anendnents and Reaut horizati on Act (SARA), ("CERCLA"), 42 U S. C °9601
et seq., 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 Cklahonma and the Indian Tribes involved with the Site concur on the sel ected
r erredy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthe Site, if not addressed by

i npl enenting the response action selected in this Record of Decision ("ROD'), nmay present an
i mm nent and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON CF THE REMEDY

The remedy addresses the contamination frommning waste in the residential areas of the Site.
The naj or conponents of the sel ected renedy include:

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

S Repl acenent of excavated soil with clean soil and restoration of the renediated
ar eas;

S Di sposal of excavated soil on-Site in dry mning waste areas renote fromthe

residential areas or, in the event of inability to dispose of excavated materials

on-Site, disposal off-Site in an approved landfill;

Covering or replacenent of mning waste in traffic areas | ocated near residences;

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

wn

S County-wi de inplenmentation of institutional controls, including community protective
nmeasures, to suppl ement engi neering response actions.

STATUTCORY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with Federal and



State requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and is cost-effective. The selected renmedy utilizes pernmanent solutions and alternative
treatnment technol ogies to the nmaxi mum extent practicable for the Site; however, because
treatnment of the soil lead in the residential areas was not found to be practicable or cost
effective, this remedy does not satisfy the statutory preference for treatnent as a principal

el ement of the renedy. H gh concentrations of soil |ead are addressed under the renedy sel ected
in this ROD;, however, the nobility of the soil lead is low, and the concentrations of |lead are
not so high as to be several orders of nmgnitude above levels 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 |ead be treated

Because hazardous substances will not remain in the residential areas above concentrations that
pose a risk to human health, five-year reviews are not necessary for the sel ected renedy.
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DECI SI ON SUMVARY
TAR CREEK SUPERFUND SI TE
OTTAWA COUNTY, OKLAHOVA

RESI DENTI AL AREAS

l. SI TE NAME, LOCATI ON AND DESCRI PTI ON

The Tar Creek Superfund Site (the "Site") is located in Gtawa County, Cklahona. The U S
Envi ronnental Protection Agency (EPA) is addressing the contam nation frommning waste in the
residential areas of the Site. The Site is conposed of the Cklahoma portion of the Tri-State
Mning District. The Site consists of the areas of Gtawa County inpacted by mning waste. The
Site includes all of the area (approxi mately 40-square mles) in northern Gtawa County where
|l ead and zinc mining operations were conducted (the "mning area"). The approxi mate boundaries
of the mning area are shown on Figure 1. The Site also includes communities in Gtawa County
outside the mning area that are also contam nated with mning waste. The Tri-State Mning
District covers hundreds of square miles in southwestern Mssouri, southeastern Kansas, and
northeastern Ckl ahoma. The principal on-Site cities |located in the mning area include Picher
Cardin, Commerce, Quapaw, and portions of North Mam. Qher on-Site cities, including Mam
are located in proximty to the mning area and have been i npacted by the mni ng waste di sposed
of on the Site. Approxinmately 15,000 people live on-Site in the mining area and in comunities
in close proximty to the mining area on-Site. According to available literature, mning 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 tawa County for snelting

1. SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

The Tar Creek Superfund Site first cane to the attention of the State of Cklahonma and EPA
in 1939 when acid mne drainage began flowing to the Site surface from underground m nes through
abandoned ni ne shafts and boreholes. The Governor of Cklahoma forned the Tar Creek Task Force
to investigate the effects of acid mne drainage on the area's surface and ground water. Based
upon the infornation discovered by the Tar Creek Task Force, EPA proposed, in July 1981, to add
the Site to the Superfund National Priorities List (NPL), 40 CFR Part 300, Appendix B. The NPL
nmeans the list, conpiled by EPA pursuant to CERCLA section 105, of uncontrolled hazardous
substance releases in the United States that are priorities for long-termrenedial evaluation
and response. The Site was added to the NPL in Septenber 1983

In the early years fromabout 1918 to about 1930, over 200 mlls were operating at the
Site. Many of the mning operations were conducted underground at depths rangi ng from
approxi mately 90 to 320 feet bel ow ground surface. It has been estinmated that underground | ead
and zinc mnes underlie approximately 2,540 acres in Gtawa County, Gkl ahona.

The by-products of the mning operation were discarded mning and mlling tailings
(mning, mlling, and possible snelter wastes, are collectively referred to in this docunent as
mning wastes). The mll tailings, locally know as chat, are primarily conposed of small chert
fragments, intermngled with sand-sized particles. After the excavated rock was processed and
the netal ore extracted, the mning tailings that renai ned were deposited into piles that were
up to 200 feet in height. Many of these chat piles remain on the Site, including sone piles
whi ch are over 100 feet high. An inventory conducted in the 1980's indicated that approxi mately
2,900 acres in Gtawa County, Cklahona were at one tine covered by mning waste. The inventory
also indicates that there were approxi mately 265 chat piles in existence during the m ning
period and that only 119 were still in existence in 1980. This sane inventory indicated that
approximately 48 mllion cubic yards of chat renmained on about 900 acres on the Site. In
addition to piles of mning wastes, a large but |esser quantity of floatation pond tailings from



the floatation mlling process was produced. Mst of the floatation ponds have since evaporated
| eavi ng behind a very fine mning waste sedinent which remains on the Site. A nunerica

quantity estimate is not available, although the quantity of floatation pond tailings probably
neasures in the millions of tons. The 1980 inventory indicated that approximately 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 following: railroad ballast; concrete and
asphalt aggregate; sandbl asti ng sand; sandbag sand; roadway, driveway, alleyway, and parking | ot
aggregate; general fill material in residential areas; and inpact-absorbing material in

pl aygrounds. The EPA believes that there are uses of nmining waste that can be protective of
human health or the environnent. Such uses include use as construction material when the mning
waste is bound up with other naterials and solidified (e.g., when it is used in concrete or
asphalt). The nmining waste should not be put to uses where it is exposed in an unbound state
(e.g., it should not be used as fill in residential areas, as gravel for driveways, as grave

for roads or alleyways in residential areas, or as playground naterial).

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 Qperable Unit Nunber 1 (QU1). QUL addressed the on-Site surface
wat er inmpacted by mne discharges 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. °° 9607 and 9622, with six mning conpanies
(hereinafter the Conpanies), settling their liability for costs paid by the United States in
responding to the rel ease or threat of rel ease of hazardous substances as described in the 1984
ROD (i.e., the costs related to QU1). 1In 1996, EPA settled its clains regarding the Site with a
bankrupt m ning conpany 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 Conpani es and
their corporate successors are referred to as the Conpanies), 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 DO the opportunity to conduct or
finance the renoval activities described in EPA's August 15, 1995, Action Menorandum The
Action Menorandum generally called for the excavation and on-Site disposal 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 DO on Novenber 17, 1995. In
the Special Notice, EPA gave the Conpanies and DO the opportunity to undertake the Renedia
Investigation and Feasibility Study (RI/FS) and renedi al design (RD) for the renedi al response
action to address contami nation in the residential areas on the Site. The Conpanies and DO did
not undertake the RI/FS/RD. As an alternative to R/FS/RD, the Conpanies and DO offered to
performa Comunity Health Action and Monitoring Program (CHAMP). The CHAMP generally calls for
nonitoring the health of the children in the contam nated residential areas, for thorough
cl eaning of hones in the contam nated area, and for education of the residents regardi ng the
avoi dance of contam nation. The EPA encouraged the Conpanies and DA to undertake the CHAMP
whi ch they did; but, housecl eaning and educati on do not provide the sort of permanent renmedy
that the Superfund |l aw requires. Consequently, EPA went forward with RI/FS/RD on its own.

In order to address the iminent and substantial endangernent to hunan heal th posed by the
| ead-contanminated soil in the residential areas on the Site, EPA issued a March 21, 1996, Action
Menorandum cal ling for a renoval action to address the contamination. At the time the Action
Menmor andum was i ssued, EPA sent a letter to the Conpanies and DO notifying themthat EPA was
proceeding with the renmoval in residential yards. In the letter, EPA told the Conpanies and DA
that EPA woul d not delay the renoval action in order to negotiate; however, EPA gave the



Conpani es and DA the opportunity to conduct or finance the renoval activities in progress. The
Conpanies and DO did not offer to take over the renoval actions.

[ H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

Thi s deci si on docunent or ROD presents the EPA-sel ected renedial action for the
residential areas of the Tar Creek Superfund Site, Otawa County, Cklahonma chosen in accordance
with CERCLA, as anended by the Superfund Amendnments and Reaut horization Act (SARA) and, to the
extent practicable, the National Contingency Plan (NCP). The decision for the Site is based on
the Administrative Record. An index to the Administrative 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(k)(2)(B)(i-v) and Section 9617, were net during the renmedy sel ection
process, as illustrated in the follow ng di scussion.

Begi nning in Spring 1994, and continuing to the present, EPA has conducted a series of
community neetings and di scussions near the Site. In these neetings, the Cklahoma Departnment of
Environnental Quality (CDEQ and EPA officials net with citizens, local officials, Tribal
| eaders, Tribal nenbers, and State and Federal agencies regarding Site issues. The EPA
conpl eted 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
community concerns. Copies of the CRP are located in the infornation repository naintained at
the Site at the Mam Public Library in Mam, Cklahoma and at the EPA Region 6 Ofice in
Dal | as, Texas. A series of seven comunity neetings have been conducted over the course of the
project at the Site. During these neetings, EPA inforned the public of the progress of the
renmoval activities and the RI/FS. The EPA distributed fact sheets at these neetings. The fact
sheets summari zed 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 comunity neetings, EPA discussed field work
and asked community nenbers for informati on about the Site. The EPA nmiled a fact sheet, which
summari zed EPA's Proposed Plan of Action to address contam nation in the residential areas, to
all individuals on the Site mailing list. The Site nailing list contains names of those who
have subnmitted comments to EPA, the Conpanies and DA, State and local officials, natura
resource trustees, Tribal officials, and those community nenbers who have attended neetings
regarding the Site.

The Site mailing list has been continuously updated as Site activities progress. On My
1, 1995, EPA published a notice in the Mam News-Record, a major |ocal newspaper of genera
circul ation, which announced to the public that Technical Assistance Grants were available. The
EPA nmay provi de Techni cal Assistance Grants, under Section 117 of CERCLA, 42 U S. C. Section
9617, to any group of individuals that nay 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 ati on process.

In January 1987, EPA rel eased the Renedial Investigation (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 renmedi ation 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 infornation repositories naintained at the Mam Public
Li brary, Mam, klahonma, 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 Manm March 16
1997, and was al so published in the Tri-State Tribune on March 13, 1997, through March 20, 1997

On February 27, 1997, the ODEQ and EPA hel d an open house in Picher, Cklahoma to inform



the public of the findings of the Remedial Investigation and Feasibility Study reports including
the results of the Baseline R sk Assessnment. The Baseline R sk Assessnent is a study which
characterizes the current and potential threats to human health and the environnment that may be
posed by the rel ease of hazardous substances at a site. A public nmeeting was held in Picher

Gkl ahonma on March 27, 1997, to informthe public about the Proposed Plan of action for the
residential areas of the Site. A so, at this Picher public neeting, representatives from EPA
solicited comments and answered questions 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 Rl and FS Reports, and the Administrative Record from March 17
1997, to April 16, 1997. The public comrent period was extended to May 16, 1997, due to a
request for an extension. The public comrent period was subsequently extended again to May 23
1997, due to an additional request for an extension. A notice announcing the extension of the
public comment period was published in the Mam New Record, on April 16, 1997, and April 17,
1997. A response to verbal and witten comrents received during the public comment period is
included in the Responsiveness Summary, which is part of this ROD (Appendix A)

V. SCOPE AND ROLE OF THE OPERABLE UNI TS

The Tar Creek Superfund Site is a forner lead and zinc mning district. The years of
mning and mlling activities on the Site resulted in wi despread contam nation of the
environnent 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 pathway
of exposure found at the Site. The cleanup activities related to the mllions of tons of mining
waste that were deposited on the surface of the ground at the Site have been designated as
Qperable Unit 2 (OU2). This ROD and the Proposed Plan were devel oped for the residential area
portion of OQR. That is, the selected response for the residential areas in QU2 addresses only
a portion of the wi despread contami nation at the Site. Additional response actions will be
required to address the remai ning contamnation in O and in the rest of the Site. For the
portion of QR which is the subject of this ROD, the land use is currently residential, and this
land is expected to remain in residential 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 ROD was intended to address the surface water and ground water in
QU1. The renedial action which EPA has sel ected as docunented in this ROD, addresses cleanup of
residential areas of the Site which are contaminated with mning wastes. The term"residentia
areas" as used in this ROD docurment is not limted solely to single-famly residences, but also
includes other residential properties (eg., 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 yar ds.

Remedi al Action bjective

A renmedi al action objective (RAO is a general description of what a given renedial action
wi Il acconplish. RAGs ained at protecting human health and the environment should specify: (1)
the contam nants of concern; (2) exposure routes and receptors; and, (3) an acceptable
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 Heal th R sk Assessnent ( BHHRA)
i ssued August 1996, indicate that exposure to lead in soil is the prinmary human health risk for
the Site. The Renedial Action (bjective (RAO for the Site is as follows:

Reduce ingestion by hunans, especially children, of surface soil in residentia
areas contamnated with lead at a concentration greater than or equal to 500 parts

per million (ppm.



Princi pal Threats

Principal threats are characterized as waste that cannot be reliably controlled in place
such as liquids, highly nobile materials (eg., solvents), and high concentrati ons of toxic
conmpounds (e.g., concentrations several orders of magnitude above levels 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 | eve
threat waste rather than principal threat waste. Al though the soil is contam nated above
heal th-ri sk-derived levels (i.e., the Remedi ation Goal |evel (see infra, Section V)], it is not
contam nated an order of nagnitude above the remedi ation goals. Al so, the |ead-contan nated
soil is not generally considered nobile due to the physical and chem cal properties of the soil
The soil is a solid and not a liquid; noreover, the lead strongly adheres to the soil particles
and does not easily mgrate when subjected to ground water flow The | ead-contani nated soi
coul d physically be controlled in place with little likelihood of mgration; however, the
practicability of containnent of contam nated soil in a residential setting is doubtful for
reasons discussed later in this docunent under Section VIII ("Summary of Conparative Anal ysis of
Al ternatives").

V. SUMVARY CF SI TE CHARACTERI STI CS

The EPA began environnental investigations at the Site in 1982. An RI/FS for the Site was
conpl eted in Decenber 1983. Based upon the 1983 RI/FS, on June 6, 1984, EPA issued a RCD
nmenorializing the renmedy selected for certain portions (Operable Unit 1) of the Site. The
Operable Unit 1 ROD addressed two concerns: 1) the surface water degradation of Tar Oreek, a
streamlocated on the Site, by the discharge of acid mne water; and, 2) the threat of
contam nation of the Roubi doux Aquifer which lies under the Site. At the time the ROD was
i ssued, EPA was concerned that the Roubi doux Aquifer, which supplies water for donestic use in
the Site area, would be contam nated by downward migration of acid mne water fromthe
cont am nat ed Boone Aquifer which is located in geologic strata which occur above the Roubi doux.
Speci fically, EPA was concerned that contam nated ground water fromthe Boone would migrate to
t he Roubi doux through abandoned wells connecti ng the Boone with the Roubi doux. Pursuant to
EPA's ROD for Qperable Unit 1, in order to address the surface water contami nation in Tar Creek,
di kes were constructed to reduce the inflow of surface water into collapsed mne shafts. By
reducing the flow of surface water into the collapsed shafts, EPA's intention was to elimnate
or reduce the outflow of contam nated water fromthe shafts to the surface and subsequently to
Tar Oreek. Also pursuant to EPA's ROD, in order to address the potential contam nation of the
Roubi doux Aquifer, abandoned wells which penetrated the Roubi doux formati on were plugged. The
construction of the Qperable Unit 1 renedy was conpl eted i n Decenber 1986

At the tine that the 1984 ROD was witten, EPA believed that the renedy in the 1984 ROD
woul d be protective of human health and the environnent at the Site in general. The 1984 ROD
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 ©° 9621(c), EPA conducted a Five-Year Review of the renedial action for Qperable Unit 1 to
assure that hunman health and the environment at the Site in general were being protected by the
remedi al action being inplenented at Operable Unit 1. New infornation gathered during the 1994
Fi ve- Year Review, including information regarding el evated | evels of |lead in the bl ood of
children living on the Site, led EPA to the conclusion that additional investigations of the
effect of Site mining wastes on hunman health were necessary. Specifically, in 1994, EPA
received fromthe Indian Health Service test results concerning the concentration levels of |ead
in the blood of Indian children living in the area. The test results indicated that
approxi mately 35 percent of the Indian children tested had concentrations of lead in their blood
whi ch exceeded 10 micrograns per deciliter (ug/dL), which is the |evel considered el evated for
young children by the Centers for D sease Control (CDC) (see Preventing Lead Poisoning in Young



Children, A Statenent by the Centers for D sease Control, Cctober, 1991).

The definition of elevated blood | ead 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 el evated. Wen the ROD was signed in 1984, the |eve
of 30 ug/dL was considered el evated by CDC. The EPA presented this new infornation, regarding
hi gh concentrations of lead in the blood of Indian children who lived in the Site area, as part
of the Five-Year Reviewreport for the Site which was published in April 1994. In the Five-Year
Revi ew report, EPA recomrended, based on this new infornmation, that the mning waste deposited
on the surface of the ground be investigated to determine if additional renediati on, beyond the
remedi ation carried out, for Qperable Unit 1, at the Site was needed to protect hunan health or
wel fare, or the environnent.

Site Assessnent Activities

From August 1994 through July 1995, EPA through its renoval program (the renoval program
is generally the part of the Superfund programthat conducts energency or early response
activities whereas the renedial programis the part which conducts |ong-termresponse
activities) conducted sanpling in order to determne the nature and extent of contami nation at
the Site. Sanpling was generally divided into two phases. The first phase (Phase |) 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 I1) 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
t hroughout the Site. Mreover, the HAAs are frequented by young children, the residentia
properties are inhabited or potentially inhabited by young children, and young children are the
segnent of the popul ation nost susceptible to | ead poisoning. A total of 28 HAAs and 2, 070
residential properties were sanpled during the site assessnent. The site assessnent data was the
basis of EPA' s Baseline Hunan Heal th Ri sk Assessnent (BHHRA) issued in August 1996 and EPA' s
Residential R Report issued in January 1997.

The EPA' s site assessnent 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 uding i ngestion of contam nated soil, surface water or ground water, inhalation of
contam nated dust in the air, and dernal contact with contam nated water or soil. However, EPA
studi es found that, under the conditions found in the residential areas of the Site, ingestion
of contam nated soil was the only exposure pathway that coul d pose a significant risk to human
heal th

The EPA's site assessnent investigations, including the BHHRA, |ed EPA to the concl usion
that | ead contamnation in soil in residential areas on the Site posed an i nm nent and
substantial endangernent to human health--especially to children's health; consequently, EPA
conducted the renoval actions described in the Section of this ROD entitled "Current Renova
Actions" which is part of Section V ("Summary of Site Characteristics"). This sane endanger nment
is addressed by the renmedial action selected for the renediation of the Site and described in
this Record of Decision (ROD).

Nat ure and Extent of Contam nation
Characterization of the nature and extent of contam nation for the residential areas of
the Site is presented in the Residential Rl Report and in the BHHRA Report. During the site

assessnent, field investigations consisted of the follow ng main sanpling el enents:

. Sanpling of Study Area hones - The Study Area neans the mining area of Gtawa County



whi ch was the subject of the BHHRA

. Sanpling of Study Group hones - The Study Goup is the 100 hones in Picher where
mul ti-nedi a environnmental sanples were taken

. Sanpl i ng of Reference Areal/ Background hones - The Reference Areal/ Background hones are
15 hones in Afton, Cklahonma. These 15 hones are outside of the mining area. The EPA
took multi-nedia environmental sanples at these hones so that the sanples could be
conpared to sanples taken within the mning area

Anbi ent air sanpling.

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

Sanmpl es were al so collected fromhones in Afton, Cklahoma, as a background reference to
conpare with the sanples taken fromthe mning area. Afton is outside of the mning area and
general ly does not have the mning waste contam nation found in the mning area on the Site.
Anbi ent air sanples were taken during a 3-nonth period fromb5 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 levels in the anbient air were not
above health-risk-derived levels. MNone of the |ead concentrations in anbient air exceeded the
Nati onal Anbient Air Quality Standard for lead of 1.5 ug/m3 (maxi numquarterly average).

A summary of the |l ead contami nation |evels fromsanples 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 Group honmes in Picher were found to be approximately 10 times greater than
the average | ead concentrations in the yard soil and garden soil sanples taken at the Reference
Area homes 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 percent.

Current Renoval Actions

Based on the Phase | site assessnent sanpling (August 1994 to Cctober 1994), EPA began
renmoval actions at various HAAs on the Site. Renobval actions are generally the early response
actions taken by the Superfund progran, to address the nost i medi ate and hi ghest risk first.
The action nenorandum aut hori zi ng 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|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 ppmcadmiumfrom 12 to 18 i nches of soil depth (maxi num excavation depth of 18 inches).

That is, if lead or cadmumwere 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 |ead or
cadmumwere found in soil at depth ranges of 12 to 18 inches at concentration |evels which
exceeded 1000 ppm or 100 ppm respectively, then that soil was excavated. Al excavated areas
were back-filled with clean soil. On large properties, such as schools and parks, where

unaut hori zed private excavation could be easily controlled, the excavation criteria were

nodi fied. The excavation criteria for these school and park areas were nodified to 500 ppm | ead
and/ or 100 ppmcadmiumfromO to 12 inches soil depth (nmaxi mum excavati on depth of 12 inches).



A total of 28 HAAs were eval uated. Seventeen of the 28 HAAs were determined to potentially
require sone sort of EPA response action. The EPA initiated response actions at HAAs in

Sept enber 1995. The renoval 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-noving
activity that could disturb the surface |ayer of clean soil thereby exposing el evated
concentrations of contam nants at depth

Based on the Phase Il renoval site assessnent sanpling (April 1995 to July 1995), EPA
began renoval actions at certain residential properties on the Site. The action nenorandum
authorizing this additional renoval response action for residential areas on the Site was issued
on March 21, 1996. The EPA selected a cleanup level for lead in soil of 500 ppmfor the renova
response action at the residential areas. This cleanup |l evel was deternined by EPA to be
protective of human health. This cleanup |evel was based upon EPA's |ntegrated Exposure Uptake
Bi oki netic (1 EUBK) nodel for lead in young children utilizing site-specific sanpling information
obtai ned for the preparation of the BHHRA and al so upon EPA Region 6 experience with |arge area
| ead cl eanups

As part of Phase Il sanpling, a total of 2,055 residential hones in Picher, Cardin,
Quapaw, Commerce, and North Mam were evaluated. Approxinmately 65 percent of these hones had
concentrations of lead, in at |east one part of the yard, at or above 500 ppm

The EPA Emergency Response Team began response activities at the residential hones on June
24, 1996, and resumed response activities at the HAAs foll owi ng a response acti on shutdown
during the winter of 1995/1996. Approxinmately 300 residential hones 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 contamination in Site residential areas).
The homes included in the Phase Il renoval response neet the follow ng conditions:
(1) Homes with children | ess than 72 nmonths of age who have blood | ead | evels at or
exceedi ng 10 ug/dL, and where soil |ead concentrati ons have been determned 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 Il of the renova
response consist prinmarily 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 renpbval response, excavations at residential hones are being conducted
in6inch lifts until confirmati on sanples show concentrations |ess than 500 opmlead. The
maxi mum depth of excavation is 18 inches. That is, if sanples reveal residential soil that is
contam nated with | ead concentrati ons which er eed 500 ppmfor an area (e.g., 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 remaining 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 inches of soil depth is reached, whichever is sooner. |If at 18
inches the sanples indicate soil |ead concentrations greater than or equal to 500 ppm then a
barrier (e.g., orange construction fence material) is placed in the excavated area prior to
backfilling at that |location to warn of existing contami nation below that |evel

Under the Phase Il renpval 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 nade between EPA and the individua



property owners. Initially EPA waters the grass or seed whi ch EPA places on the excavated
areas. After the initial watering, however, EPA does not intend to provide naintenance
including watering of the vegetative cover

Under the Phase Il renpbval response, the materials renoved fromthe residential areas of
the Site are being disposed of on a dry contani nated area which once contained a mll pond
| ocat ed between Picher and Conmerce on County Road E40 near the location of the old Eagl e- Pi cher
Central MIIl. Access to the property is being controlled by a barbed wire fence and gate. A
sign is posted on the gate. The nmaterial is being spread over the forner mll pond area
Fol | owi ng the conpletion of the EPA response 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 equi pped 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 nonitoring
program The program consists of real time dust nonitoring as well as air sanpling. "Real tine"
noni toring neans that EPA does not have to wait to get the results of its air nmonitoring, but
instead the nonitoring equi pment keeps EPA i nformed of the concentration |evels of airborne

contaminants at all times. |In this manner, EPA is made aware of any airborne rel eases as they
occur.
VI . SUMMARY OF SI TE RI SKS

An eval uation of potential risks to human health from Site contam nants for the
residential areas of the Site was conducted during the Rl and is detailed in the BHHRA. Because
the scope of the Rl was limted to the residential areas, only residential exposure scenarios
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 nay enter a human bei ng
(e.g, inhalation, oral ingestion, and absorption through the skin). Cadm umand zinc are al so
Site-related chemicals, but the concentrations in the different nedia (soil, air, drinking
water, etc.) for cadmumor zinc were not high enough to exceed acceptabl e exposure | 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 those residences (or to those children who nay 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 nay 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 nornal hand-to-nouth activity
during play, and this |l ead may pose an imm nent and substantial endangernent to the health of
such children. In addition, |ead-contam nated soil nay be tracked fromresidential yard soi
into the hones of children where it nay be ingested during play or at nealtinme, and this |ead
may pose an imminent and substantial endangernent to the health of such children. See BHHRA
and see Centers for D sease Control (CDC) "Preventing Lead Poi soning in Young Children" (Cctober
1991) at pages 20 and 71.

As part of the Feasibility Study process, EPA selects prelimnary renedi ati on goal s
(PRGs). The PRGs are concentrations of contam nants for each exposure pathway that are believed
to provi de adequate protection of hunman health and the environnment 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 explanati on of ARARs) when avail able, other available infornmation, and
site-specific risk-related factors. As explained in this docunent, no ARARs were avail able for



the establishnent of a PRG for |ead-contam nated soil at the Site; consequently, the PRG was
based on the BHHRA, |ead-risk conmputer nodeling, and on EPA Region 6's experience with other
soil lead renediation sites [see Section 1.0 (Introduction) of the Feasibility Study Report for
a conpl ete explanation of the PRG and an explanation 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
consi dered el evated by the Centers for D sease Control (CDC, Cctober, 1991). |In developing a
PRG for CERCLA sites with soil lead contamnation in residential areas, EPA recomends that soi
| ead cleanup levels be determned 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 bl ood | ead
l evel of 10 ug/dL (hereinafter this 5 percent risk is referred to as the 5 percent benchmark).
One of the nethods which EPA uses to estimate the risk which lead at a given site poses to
children is the Integrated Exposure Uptake Biokinetic (IEUBK) nodel for |ead (see Revised
InterimSoil Lead Quidance for CERCLA Sites and RCRA Corrective Action Facilities, OSVER
Directive No. 9355.4-12 (July 14, 1994) at p. 10; see al so Quidance Manual for the Integrated
Upt ake Biokinetic Mddel for Lead in Children, OSVER Directive No. 9285.7-15-1 (February 1994)1
The 1 EUBK Model is designed to nodel exposure fromlead in air, water, soil, dust, diet, and
paint and other sources with pharnacokinetic nodeling to predict blood |ead levels in children 6
nonths to 7 years old

When EPA was deci ding what nmethod to use to estimate the risk that | ead may pose to the
residential population at the Site, EPA considered the follow ng nethods: slope studies, direct
bl ood- | ead neasurenents, and | EUBK nodeling. However, EPA decided that the | EUBK nodel was the
best nethod for determning the risk posed by lead at the Site. Slope studies are studies of
enpirical correlations between lead in environnental nedia and blood | ead. A slope factor
derived froma slope study is the relationship of the expected increase in blood lead |evel to a
certain increase in lead in an environmental nedia (e.g., soil). Unlike the | EUBK nodel, sl ope
studies are difficult to generalize to situations beyond those where the data were specifically
collected. A so, unlike the | EUBK nodel, "biological and physical differences between sites and
study popul ati ons cannot be incorporated explicitly and quantitatively into regression slope
factors fromdifferent studi es" [see Quidance Manual for the Integrated Uptake Bi okinetic Mde
for Lead in Children, OSVER Directive No. 9285.7-15-1 (February 1994) page 1-61. That is, slope
studies do not explicitly include factors that influence | ead uptake and behavi or in the body
(e.g., ingestion rate, absorption through the gut, etc.). Slope studies lack the flexibility of
the 1EUBK nmodel. That is, slope studies are limted in their ability to estinmate the effects of
alternate | ead abatenent nethods with different exposure pathways and different |ead sources
known to exist at the Site. Direct blood | ead measurenents are prinarily a "snapshot" of
current risks, which 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
eval uations, the I EUBK was consi dered the best scientific approach for assessing lead risk for
the BHHRA, for predicting potential long-termblood |ead |levels for children, and for supporting
the establishnent of renediation goals

Based on the results of running the | EUBK Mddel for the Study Group residences, the BHHRA
predicted that children living in 79 of the Study Goup's 100 homes had a greater than 5
percent risk of blood |ead | evels exceeding 10 ug/dL. That is, the risk to children living in
those Study G oup hones was greater than EPA's 5 percent benchmark. Overall risk for the Study
Goup (an estinmate of comunity risk) was cal cul ated by nmathematical ly averagi ng the
probabilities of exceeding the 10 ug/dL blood | ead | evel for each hone (assum ng one
hypot hetical child per honme). The overall risk for the Study Group was 21.6 percent, which is
substantially greater than EPA's 5 percent benchmark. The estinated probability of a child
havi ng bl ood | ead | evel s 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 levels of Site-related | ead contamnation in residential areas is much
greater than EPA's 5 percent benchnmark for risk nmanagenent of |ead poi soning.

The BHHRA al so showed that soil |ead concentrati ons 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 Goup hones in Picher, and in 45
percent of the yards of the honmes in the Study Area. The EPA generally reconmends renedi al
action when the PRG is exceeded [see Revised Interim Soil Lead Quidance for CERCLA Sites and
RCRA Corrective Action Facilities, OSVER Directive No. 9355.4-12 (July 14, 1994) at p. 10].

The BHHRA indicated that, in nost cases, the elevated blood | ead | evels predicted by the
| EUBK nodel are due prinarily to el evated concentrations of |ead in outdoor soil, although
i ndoor dust also contributes significantly in nany cases [of course, a prinary source of indoor
dust nmay be contam nated outdoor soil tracked into the home (CDC, Cctober 1991, at p. 71)].
Young children were the segnent of the popul ation considered to be at greatest risk from
exposure to |l ead according to the BHHRA findings. The BHHRA al so indicated that elevated | evels
of lead in indoor dust found in many hones on the Site pose a significant health risk to
children living in those homes (or who nmay live in those honmes in the future). The BHHRA
indicated that the residential yard soil was likely to be a significant source of lead in indoor
dust in these homes.

In an i ndependent bl ood | ead survey conducted by the Cklahoma State Departnment of Health
(CsDH) in October 1995, in Picher, Cklahoma, 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 Goup (the OSDH survey was an actual measurenent of lead in
children's blood and not a prediction). Later surveys conducted in August 1996 and Septenber
1996, on behalf of certain mning conpanies, which once operated at the Site, found that 38.3
percent (31 of 81) of the children tested in Picher had bl ood | ead concentrati ons exceedi ng 10
ug/dL, that 62.5 percent (10 of 16) of the children tested in Cardin had bl ood | 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 uated appropri ate renedi al action
alternatives such that relevant informati on concerning the renedial action options to address
the contam nation would be presented to EPA decision-nmakers and an appropriate renmedy sel ected
Once the FS was conpl ete, EPA prepared a Proposed Plan which identified the alternative that,
based on the FS, best met the requirenents of 40 CFR ° 300.430(f) (1), and EPA presented that
Proposed Plan for public comment. After evaluating coments received on the Proposed Plan during
the public comment period, EPA prepared this ROD which describes the renedial alternative which
EPA has sel ected to address the contanmination at the residential areas on the Site.

| EUBK Mbodel Default Paraneters

The Geonetric Standard Deviation (GSD) is an expression of the variability of a set of
data (e.g., blood lead levels). Bioavailability with regard to | ead exposure is an expression
of the extent to which lead that enters the body is taken up by the blood. Conments fromthe
public regarding EPA' s renoval actions have included statenents sayi ng that GSD and
bi cavailability values that are | ower than the | EUBK nodel default values should be used by EPA
in selecting its remedial action for the residential areas in Qperable Unit 2. Lowering either
of these values would tend to raise the renediation goals based on | EUBK nodeling. The
foll owi ng enuner at ed paragraphs di scuss EPA's reasons for not |lowering the GSD and the
bi cavailability val ues



1. Bi oavail ability - The EPA has determ ned that | ead oxi des and | ead carbonates are
major forns of lead in the tailings in the Tri-State Mning District based on results
of studies on sanples taken fromTri-State Mning District tailings and
tailings-contam nated naterials by EPA Region 8 in 1996, and by the University of
Col orado, Departnent of Geol ogical Sciences in 1996. Mre soluble forns of |ead such
as the | ead oxides and | ead carbonates found on the Site are relatively nore
bi oavai | abl e than | ess soluble forns of |ead such as galena (PbS) (EPA, February
1994). Therefore, since the fornms of lead found on the Site are of the nore
bi oavai | abl e type of |lead, there was no reason for EPA to |ower the bioavailability
parameter in the | EUBK nodel bel ow the 30 percent default value in the devel opnent of
t he BHHRA.

2. GSD - Estimates of GSD for |lead mning sites have increased toward | arger GSD val ues
as the geonetric nmean blood | evel s have decreased (EPA, February 1994). That is, as
average bl ood |l ead | evels have decreased in the U S. (this decrease in nationa
average bl ood lead |l evels has been a trend in recent years), the GSD val ues (as an
expression of degree of nathematical spread about the average blood |l ead | evel) 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 | ower the
GSD fromthe | EUBK nodel default value 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 comunities.
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 ecol ogical risk pathway. That
is, there is no identified exposure pathway al ong which the contam nants of concern could trave
to reach wild flora or fauna, and cause a detrinental effect. Because there is no relevant
conpl et ed exposure pathway associated with the residential properties, an eval uation of
ecological risk at the residential areas of the Site was not consi dered appropriate.

Renedi ati on Goal s

As expl ai ned above, renmedial action objectives are the nore general description of what
the remedial action will acconplish. Renediation goals are a subset of remedial action
obj ectives, and consist of nmedi um specific or operable unit-specific chemical concentrations
that are protective of human health and the environnent and serve as goals for the renedi a
action.

The BHHRA identified | ead-contani nated soil as the nedi um which posed the greatest threat
to human health on the Site. The EPA recommends that, for soil lead, 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 renediation goal (PRG was set at a | evel which
shoul d neet the 5 percent benchnark; therefore, EPA has decided to make the renediation goal for
soil cleanup the same as the PRG-500 parts lead per mllion parts soil (ppm). The renediation
goal and the PRG are based on the BHHRA, on | EUBK nodeling, and on Region 6 experience with
other soil lead remediation sites. The PRGfor lead in soil of 50C ppmwas derived from
recommendations in the docunent entitled "Prelimnary Remedi ation Goals for the Tar Creek
Superfund Site" (Septenber 1996) (herei nafter PRG Report). The PRG Report is based upon sanpling
data generated for the Baseline Human Health Ri sk Assessment (August 1996). The PRG Report
devel ops estimated cl eanup goals using a statistical and an enpirical 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 (enpirical estimate) to 500 ppm



(statistical estimate). A PRGrenediation goal of 500 ppmfor |ead-contam nated soil in
residential areas was sel ected based on the follow ng reasons

(1) EPA Regi on 6 has extensive experience cleaning up | ead- contam nated soil at other
sites and cleanup levels for residential areas have generally been selected at or
near 500 ppm

(2) The additional risk reduction to be achieved by selecting 456 ppm versus 500 ppmis
insignificant and does not warrant a departure from established successful past
Regi on 6 practice.

(3) The incremental cost difference between a renmedial action which utilizes 456 ppm as
a cleanup level and a renedial action which utilizes 500 ppmas a cleanup level is

not proportional to the difference in effectiveness.

In short, EPA has adopted 500 ppm the PRG whi ch EPA devel oped for FS purposes, as the

final renediation goal for soil lead. This 500 ppmrenediation goal should not be confused with
the "action level. " In this ROD, the term"action | evel" means a contani nant concentration in
the environnent (e.g., surface soil in residential areas) high enough to warrant or trigger an

engi neering response (e.g., excavation or capping). The renediation goal (500 ppm) is the sane
for all renedial action alternatives (RAAs) discussed in this ROD, regardl ess of the action
I evel

For exanple, the 800 ppmaction |level proposed for Alternative 3 is higher than the
remedi ation goal (500 ppm). Under Alternative 3, the 800 ppmaction level is the level at which
excavation would be triggered. However, since excavation to 800 ppm does not reach the
renmedi ation goal, residual risk renmains, and additional neasures nust be taken. Under
Alternative 3, the additional neasures intended to address residual risk consist of Community
Protective Measures (CPMs) (e.g., 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 concentrations between 500 and 800 ppm An 800 ppm excavation action |evel is not
protective without neasures to address the residual risk between 500 ppm and 800 ppm however
an 800 ppmaction level with perpetual CPMs to address the residual risk nay be protective if
the CPMs can be maintained forever (or at least as long as the contam nation above the
renedi ati on goal renains).

VII. DESCRI PTI ON OF ALTERNATI VES
Common El enents in All Alternatives

To suppl emrent active engi neering neasures, sone institutional controls will be required
under all the renedial action alternatives in order to address Site contami nation. To put sone
of these institutional controls into effect, the authority of other governnental entities nmay be
required (e.g., 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
nmanagenent controls on unsafe uses of mine tailings; (2) restrictions and managenent controls on
activities that woul d cause recontam nation at renedi ated properties; (3) restrictions and
nmanagenent controls on activities this would contaminate clean Site property with mne tailings;
(4) restrictions and nanagenent controls intended to prevent future exposure of children to
unacceptable levels of lead in the soil at new residential devel opnents that are located in
areas with high lead levels in soil (in sone cases these controls may be inplenmented at existing
residential devel opnents); (5) restrictions and nanagenent 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 nated
property through physical barriers (e.g., fencing) or notices (e.g., warning signs); (7) public
heal th and environnental ordinances and controls related to | ead exposure and nmanagenent of m ne
tailings; (8) placing notices in property deeds regardi ng contami nation; (9) sanpling and

anal ysis of |ead sources; (10) blood | ead nonitoring; (11) health education; and, (12)

| ead- cont ami nat ed dust reduction activities. Al of the enunerated itens |isted above in this
par agr aph woul d be i npl enented under Alternatives 2 through 8. Itens 9 through 12 woul d be

i npl enented on the |argest scale under Alternative 3, but nmay be used under the other
alternatives. At residences with children at which | ead-contam nated soil was not excavated
(e.g., where access for renedial action was not granted), health education, |ead-contam nated
dust reduction activities, and blood | ead nonitoring nmay be utilized. The restrictions related
to mning waste in enunerated itens 1 through 6 will generally be inplenented through the
appropriate authority for the property in question (i.e., Bureau of Indian Affairs for Indian

| ands under its nanagerment, Qttawa County Reclamation Authority for properties under its
control, local governnmental bodies for properties within their jurisdiction, etc.). The

suppl ementary institutional controls will be selected fromthe preceding |ist; however, since
there are hundreds of residential properties to be renedi ated, and since each property is unique
in certain respects, the supplenmentary institutional controls to be used at a given property
cannot be determined until the Renedial Action phase, when each property is separately

renmedi ated. However, many of the institutional controls such as comunity-wi de health
education, comunity-w de | ead-contam nated dust reduction activities, and conmmunity-w de bl ood
| ead nonitoring, are considered appropriate for comrunity-w de application in residential areas
t hroughout O tawa County.

Mor eover, soil excavation to a nmaxi numdepth of 18-inches may not be the nost 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
renmedi al action phase, when each property is separately renediated. |n such cases neasures
selected fromthe following list nay be used: (1) capping of contam nated areas with clean soil
(2) vegetating poorly vegetated or unvegetated areas; (3) capping contanmi nated areas with base
coarse naterial 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 within the
residential areas to be renedi ated, nay have the potential to recontam nate renedi ated areas.
For exanple, certain residences nmay be near sources (e.g., chat piles) of |ead-contam nated
waste material; accordingly, rainwater runoff, w nd-blown dust, or other nechanisns that
transport contam nated naterial fromthe piles nmay recontam nate renedi ated yards. Therefore
the foll owi ng neasures nay be taken at source areas to prevent recontam nation or to mnimze
recontam nati on potential of residential areas: (1) vegetating poorly vegetated or unvegetated
areas; (2) capping with soil; (3) capping with base coarse material or paving (4) applying dust
suppressants or other dust control nmeasures; (5) controlling drainage; (6) consolidation of
source materials; (7) containment of source materials; and (8) abating | ead sources to prevent
rel eases into the environnent that woul d recontam nate renmedi ated areas. Due to the unique
nature of each situation in which recontam nation may occur, it cannot be determ ned in advance
whi ch nmeasures will be used; therefore, recontanmination prevention neasures will be sel ected
fromthe preceding list on a case-by-case basis during the Renedial Action phase

During the Renedial Action phase, |and owners nay deci de to permanently change | and use
for certain residential properties which are the subject of the Renedial Action, to commercia
or other non-residential use. In such cases, renediation of the property in question would be
deferred until the renediation can be incorporated into a CERCLA response acti on addressing
contam nated non-residential properties on the Site.

The establishnent of a pernmanent long-termon-Site disposal area prinarily for the purpose



of di sposing of |ead-contam nated soil excavated during response actions, but also for disposing
of contam nated soil fromareas of new construction will be supported

In the event that the EPA is unable to dispose of excavated nmaterials on-site, off-site
di sposal will be required. However, since the materials are not a hazardous wastes under the
Resour ce Conservation and Recovery Act (RCRA), EPA does not consider RCRA hazardous waste
nmanagenent requirenments to be applicable, relevant or appropriate, including without Iimtation
the waste anal ysis requirenents found at 40 CFR °° 261.20 and 261. 30, the RCRA nanifesting
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 hazardous wastes, storage
requirenents found at 40 CFR Part 265 are not applicable, relevant or appropriate. Al off-site
transportati on of hazardous waste (if any) will be perfornmed in conformance with applicable U S
Department 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 ° 300. 440.

For certain residential properties, to be identified during the Renedial 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 nay be
prepared for residential use by performng 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 would EPA nove or
tenporarily house the residents.

Alternatives (Alternatives 2, 3, 5, 6, 7, and 8) propose excavati on, which would require
short-termdust control to protect the conmunity and the workers. Additionally, as part of al
remedi al alternatives which call for excavation, the workers would be required to use persona
protective equipnent to ensure their protection during the renmedial action, especially during
excavation activities.

Si gni fi cant changes and additi ons between the ROD and the Proposed Plan are described in
the Section of this ROD entitled "Docurmentation of Significant Changes. "All 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.

Reredi 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 associated costs are presented in Table 2. The alternatives were
devel oped to specifically address the mning waste contam nation in the residential areas of the
Site.

In the descriptions of the response action alternatives which appear bel ow, the followi ng
terms are used:

Cappi ng - Capping an area neans covering it with uncontam nated naterial generally clay
and soil .

Vegetating - Vegetating neans establishing or planting vegetation (generally grass) on an

area. In order to control erosion and to create an aesthetically appealing cleanup
area, EPA frequently utilizes vegetation or revegetation for areas which have been
remedi at ed.

Solidification and stabilization - Solidification and stabilization nmeans m xi ng



contam nated material with a binding agent such as Portland cenent. This hel ps
ensure that the contam nant stays in place and does not migrate due to rainwater
runof f, ground water percolation, or w nd erosion.

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

Geotextile marker - A geotextile marker is a type of plastic material (usually a fabric or
wi de nesh safety fencing material) that is put in the bottomof an excavated area
before it is backfilled. The purpose of the narker 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 provides a baseline against which
other alternatives can be evaluated. Under this alternative, no renedial action will be taken.
A summary of estimated costs, estinmated quantities of naterials to be excavated, and estinated
tine of inplenentation is as foll ows:

Capital Costs: $0

Present Worth: $0

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

I mpl erentation tine: None

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

a. Contam nated surface soil will be excavated until there is no | ead at concentrations
above the action | evel (which is the same as the renediation goal) to a naxi mrum depth
of 18 inches.

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 will be backfilled with road base naterial (e.g,
gravel). Yard areas which are affected by the renedial action (e.g., 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 available equivalent or simlar
itens. Fences or other structures which nust be noved will be renoved and pl aced
back at or near their original locations, or denolished and replaced with
comercially available equivalent or simlar itens.

C. If soil lead concentrations exceed the action |level at 18 inches, a narker consisting
of a geotextile fabric or other suitable naterial will be placed in the excavated
area prior to backfilling with clean fill.

d. Al excavated contam nated soil will be disposed of on-Site in dry rural

m ni ng-wast e- cont am nated areas, such as the fornmer |ocations of tailings ponds.
These areas are mning waste disposal areas that are already highly contam nated with
|l ead. These areas are | ocated away from heavily popul ated areas.

e. The soil excavated fromthe residential areas will be spread over the disposal area
to blend into the contours of the surrounding land. Upon final conpletion of the
di sposal of contami 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 surface of the disposal area already has soil |ead



concentrations less than 500 ppm Contami nated soil excavated fromthe yards will
generally be renoved in 6-inch |ayers, and, consequently, this excavated soil usually
contains sonme soil with lead concentrations | ess than 500 ppm As the excavated soil

is handled, incidental mxing will generally occur, and generally soil |ead
concentrations greater that 500 ppmw Il be reduced due to dilution fromthis m xing.
As a result of mxing 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 of the disposal area. The on-Site
areas that will be used for disposal will actually be environnentally enhanced by the
di sposal. The soil that is being placed in the disposal areas is actually |ess
contam nated than the mining waste already present in the disposal areas. Also,
establ i shing vegetative cover on the disposal areas is an enhancenent since these dry
mning areas typically do not support vegetation and typically are sources for
further spreading of contam nation and for wind and surface water erosion. The
eroded mning waste is transported by wind and surface water and redeposited in other
areas, including residential areas. The establishnment of vegetative cover wll
reduce dust generation and erosion at the disposal areas.

f. Summary of estinated costs, estinmated quantities of nmaterials to be excavated, and
estimated tine of inplenentation:

Capital Costs: $26, 764, 400

Present Worth: $24, 478, 219

Annual &M Costs: $60, 000

Excavati on vol ume: 364, 400 cubi c yards
Inmpl erentation tine: 6 years

Alternative 3 (Soil Excavation with 800 ppm Action Level along with Comrunity Protective
Measur es) consists of excavation, backfilling, revegetation, and disposal in the sane nanner and
to the same depth as Alternative 2. That is, all the steps described above for Alternative 2
will be taken, except that the action |evel would be 800 ppm whi ch neans that sonme contam nation
above the renediation goal (500 ppn) may renmin in place. To address the residual risk
resulting fromthe contam nated surface soil left in place with | ead concentrati ons between 500
ppm and 900 ppm CPMs woul d be perpetually inplemented. CPMs would include the follow ng
princi pal provisions:

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

b. Sanpling of |ead sources for characterization and nonitoring purposes at individual
residences with residual risks.

C. I ndi vidual followup | ead exposure reduction counseling.

d. Comuni ty | ead poi soning and prevention health education.

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

f. Summary of estinated costs, estinmated quantities of nmaterials to be excavated, and

estimated tine of inplenentation:

Capital Costs: $12,764, 800

Present Worth: $17, 194, 533

Annual O8M Costs: $360, 000

Excavation volume: 171,900 cubic yards

Inmpl erentation tine: 3 years (wth perpetual CPM)

Alternative 4 (Capping In-Place with 500 ppm Action Level) consists of in-place capping
for containnent if residential soil 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 soi
or gravel. Renediated areas woul d be regraded and revegetated, and | andscaped and repaired as
descri bed under Alternative 2. A sumary of estinmated costs, estimated quantities of materials
to be excavated, and estimated tine of inplenentation is as follows:

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

Inmpl erentation tine: 3 years

Alternative 5 (Soil Excavation with 500 PPM Action Level and with Solidification/
Stabilization Treatnment) 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 sposa
conmponents of Alternative 5 would be the sane as in Alternative 2. Treatnent facilities would
be established at the Site for treatnent of contam nated soil prior to permanent disposal
Treat ment woul d i ncorporate the nost feasible technologies available to solidify or stabilize
| ead contam nants while mnimzing volune increases. Traditional solidification agents such as
pozzol ani cs woul d be considered in conjunction with proprietary chem cals based on treatnent
results and costs. A summary of estimated costs, estinmated quantities of materials to be
excavated, and estinmated time of inplenentation is as follows:

Capital Costs: $55, 694, 400

Present Worth: $50, 136, 522

Annual &M Costs: $60, 000

Excavati on vol ume: 364, 400 cubi c yards
Inmpl erentation tine: 6 years

Alternative 6 (Soil Excavation with 500 ppm Action Level and wi th Washi ng/ Leachi ng
Treatnent) consists of excavation of residential soil exhibiting | ead concentrations greater
than 500 ppm and washi ng/| eaching treatnent of the excavated soil. The excavation
backfilling, revegetation, |andscaping and repair conponents would be the sane as in Alternative
2. Treatment facilities would be established at the Site. Soil washing/| eachi ng woul d consi st
of the following: 1) the addition of water and chemical 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 other equi prent to create nechanical and fluid sheer stress; and 3) renova
of contamnated silts and clays fromgranular soil particles. That is, in the third step
described in the previous sentence, the fine-grained contam nated particles would be renoved by
washi ng the soil through fine screens, and the contaminants in the coarser soil fraction would
be renoved by flow ng wash water through the soil. Both physical agitation and washi ng
addi tives woul d be used to inprove renoval efficiency. This treatnment technol ogy woul d achi eve
the following three output streans: 1) coarse clean fraction - to be disposed on-Site without
capping, 2) contamnated fine fraction - to be disposed 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 physical screening to renove
coarse rock and debris may al so be required prior to soil washing/leaching in order to ensure
that treatment results are effective. A summary of estinmated costs, estimated quantities of
materials to be excavated, and estinated tine of inplenentation is as foll ows:

Capital Costs: $74,663, 600

Present Worth: $67, 004, 294

Annual &M Costs: $60, 000

Excavati on vol ume: 364, 400 cubic yards



Inmpl erentation tine: 6 years

Alternative 7 (Sail Excavation with 500 ppm Action Level and with Lead-Reduction Chem ca
Treatnent) consists of excavation of |ead-contam nated soil exhibiting | ead concentrations
greater than or equal to 500 ppm and | ead-reduction chemcal treatnent of the excavated soil

The excavation, backfilling, revegetation, |andscaping, repair and di sposal conponents woul d be
the same as in Alternative 2. Treatnment facilities would be established at the Site for
treatnment of contami 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 nmobility, bioavailability and exposure risks. Reducing the valence state neans that the
| ead gains negative electrical charges. A sumary of estinmated costs, estimated quantities of
materials to be excavated, and estinated tine of inplenentation is as foll ows:

Capital Costs: $36,413, 600

Present Worth: $33, 059, 038

Annual &M Costs: $60, 000

Excavati on vol ume: 364, 400 cubi c yards
Inmpl erentation tine: 6 years

Alternative 8 (Soil Excavation with 500 ppm Action Level and with El ectrokinetic

Remedi ation) consists of excavation of residential soil exhibiting soil |ead concentrations

whi ch exceed 500 ppm and el ectrokinetic remediation treatnent of the excavated soil. The
excavation, backfilling, revegetation, |andscaping, repair and di sposal conponents would be the
same as in Alternative 2. Treatnent facilities would be established at the Site for treatnent
of contam nated soil prior to permanent disposal. The renoval of lead in contam nants in the
excavated soil woul d be achi eved by a conbi nation of el ectrodes and nmanaged recircul ating

el ectrolytes to desorb, nmigrate and recover ionic |lead contam nants. In other words, the

contam nated material would be placed into solution in a container with positive and negative
electrically charged poles (electrodes). Lead being positively charged woul d be repelled from
the positively charged el ectrode, and would be drawn to the negatively charged el ectrode where
it would be renoved fromthe solution. A summary of estinmated costs, estimated quantities of
materials to be excavated, and estinated tine of inplenentation is as foll ows:

Capital Costs: $48, 265, 000

Present Worth: $42,763, 795

Annual O8M Costs: $0

Excavati on vol ume: 364, 400 cubi c yards
Inpl erentation tine: 6 years

Basi s of Maxi mum 18 inch Surface Soil Excavati on Depth

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

VI, SUWARY 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 Indian 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 w th supporting
information and analysis, in the Proposed Pl an. Second, EPA reviewed the public coments, and
consulted with ODEQ and the Indian Tribes involved in order to eval uate whether the preferred
plan was still the nost appropriate remedial action for the residential areas of the Site and
EPA nade the final remedy sel ection decision

The EPA identified the preferred alternative and the final renedy sel ecti on based on an
eval uation of the major tradeoffs anong the renedial alternatives in terns of the nine
evaluation criteria listed at 40 CFR ©300.430(e)(9)(iii). In order to be eligible for
sel ection, 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
health and the environnment and conply with ARARs (or justify a waiver).

Anong those renedial alternatives that net the threshold criteria, EPA bal anced the
tradeoffs anong the alternatives with respect to the balancing criteria which are long-term
ef fectiveness and pernmanence, reduction of toxicity, nobility or volune through treatnent,
short-termeffectiveness, inplenentability and cost. This analysis is described in the Section
of this ROD entitled "Summary of Conparative Analysis of Alternatives."

After the public comment period on the Proposed Pl an concluded, EPA factored in ODEQ
Indian Tribe, and community acceptance as nodifying criteria. This process is also discussed in
the Section of this ROD entitled "Sunmary of Conparative Analysis of Alternatives." This ROD
nmenorializes EPA's decision to select Alternative 2 (Soil Excavation with a 500 ppm Acti on
Level) as the renedial action to address the contam nation in the residential areas on the Site

Threshold Criteria
Overal|l Protection of Human Health and the Environnent

This criterion requires EPA to determne, as a threshold requirenent, whether each
alternative neets the requirenent that it is protective of hunman health and the environnent.
The overall assessnment of protection is based on a conposite of factors assessed under the
evaluation criteria, especially long-termeffectiveness and pernanence, short-term
effectiveness, and conpliance with ARARs.

Alternatives 2, 5, 6, 7, and 8, provide protection by excavation of |ead-contan nated soi
at or above the health-risk- derived | evel of 500 ppmto a nmaxi numdepth of 18 inches with

conpl ete renoval of the excavated soil fromthe residential areas, followed by backfilling with
clean soil. Additionally, Alternatives 5, 6, 7, and 8, provide protection through treatnent of
the excavated soil prior to final disposal. Alternative 3 provides protection by a conbination

of excavation and CPMs. Under Alternative 3, risks associated with | ead-contam nated soil with
| ead concentrations between the 500 ppm renediati on goal and the 800 ppm action |evel (800 ppm
is not a health-risk-derived |evel) are addressed by CPMs. Alternative 4, capping in-place,

provides protection by installation of a soil and sod barrier between residents and underlying
contam nated materials, thereby renoving the contam nated soil fromthe hunan 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 nati on which has been determined in the
BHHRA t o pose and unacceptable health risk, especially to children

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 defined in the NCP at 40 CFR ° 300.5. Conpliance is



judged with respect to chenical -specific, action-specific and | ocation-specific ARARs as well as
appropriate criteria, advisories and guidance. Al alternatives neet the ARARs. An eval uation
of ARARs is presented in Table 3 through Table 5 of this ROD. A sunmmary of the evaluation is
provi ded bel ow.

a. Chemical -specific ARARs - There are no Federal or State ARARs for |ead-contam nated
soil. The soil lead renediation goal of 500 ppmthat is applicable to all the
alternatives consi dered was based on the BHHRA, | EUBK nodeling, and Region 6
experience at other soil lead renediation sites. The soil |ead excavation action
| evel of 800 ppm used in Alternative 3, was based on renedial actions by Region 7 to
address soil lead contamination in Joplin, Mssouri and Gal ena, Kansas.

b. Location-specific ARARs - Al proposed activities at the Site are conpliant with any

| ocati on-specific ARARs.

C. Action-specific ARARs - The lead contamination in the soil is primarily fromm ning
waste (overall the evidence leads to this conclusion) which is a solid waste, but not
a hazardous waste under the Resource Conservation and Recovery Act (RCRA), because it
is solid waste fromthe extraction, beneficiation, and proce sing of ores and
mnerals, according to 40 CFR °© 261.4(b)(7). Disposal of excavated |ead-contamn nated
soil will be on-Site within the area of contam nation, but away fromresidential
areas. Dust generation will 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, other advisories, criteria, or
gui dance that nmay be useful in developing the renmedy were, as appropriate, identified
and consi der ed.

Bal ancing Oriteria
Long-term Effecti veness and Per manence

This criterion of the NCP requires EPA to assess alternatives based on the |ong-term
ef fectiveness and permanence they afford, along with the degree of certainty that the
alternative will prove successful. Regarding the Site, the prinmary focus of this evaluati on was
to determne the extent and effectiveness of the controls that may be required to nmanage 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 excavati on action |evel would
essentially elimnate exposure risks in residential areas by renoving | ead-contam nated surface
soi |l above the health-risk-derived | evel to a nmaxi numdepth of 18 inches. The contani nated soi
woul d be consolidated and placed in contam nated areas of the Site away fromthe residentia
popul ation. The treatment renedies (Alternative 5, 6, 7, and 8), which propose to treat |ead
contam nants after excavation and renoval fromthe yards, would not be significantly nore
effective than excavation alone, as called for in Alternative 2, at reducing residential risks
because the Site areas that are proposed for disposal are already highly contam nated, and the
di sposal areas are |located safely away fromresidential populations. No significant additiona
benefits result fromtreating 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
contami nati on between 500 ppm (the renmedi ati on goal) and 800 ppm (the proposed action |eve
under Alternative 3) that would not be excavated, and the indoor dust resulting fromthe
contami nated soil renmaining in the yards. The residual risks are addressed by Aternative 3
through the inplenentation of perpetual CPMs. Health education to reduce | ead exposure, and



super cl eaning usi ng HEPA VACs to control the levels of indoor |ead-contam nated dust woul d be
maj or conponents 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 whi ch excavate using the 500 ppmlevel. Aternative 3 pernmanently protects the
residents fromthe portion of the contam nated soil that is excavated above the 800 ppm | ead
action level. However, to protect the residents fromthe residual risks fromsurface soi

remai ning in place bel ow the 800 ppmaction level, Aternative 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 reducing | ead exposure because of the difficulty of
permanently al tering human behavior in residential settings at the Site through health
education. It is unlikely that CPMs could be continued in perpetuity. That is, it may be
possi ble to educate the present generation of children and parents who live in the residentia
areas on the Site with regard to | ead exposure reduction, but it may not be feasible to
establish a permanent programto educate future generations. Al so, CPMs place a greater burden
of responsibility for |ead exposure reduction on the residents at the Site as conpared to
permanent engi neering controls. For exanple, for Alternative 2 and Alternatives 4 through 8,
nor mal house cl eaning by residents woul d be adequate to control indoor dust originating from
out door | 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 woul d be
required, since lead contanmination 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 U S.C. ° 9621

Resi dual risks fromcontam nants above the health-risk- derived | evel remaining in
residential areas are also a concern with Alternative 4, capping in-place, and Alternative 1
whi ch proposes no action. Aternative 4 which utilizes barriers or covers to prevent direct
human contact with contam nated soil has doubtful |ong-termeffectiveness and is not considered
permanent |ike excavati on because the potential for disruption of the barriers through nornal
residential digging activities (e.g., gardening, tree planting, utility trenching, etc.) is
substantial. |In addition, there is significant potential for the caps to be disrupted by
erosi on which may result frominadequate mai ntenance of the vegetative cover in the future since
such mai ntenance will be up to the individual homeowner or occupant. Such disruptions of the
caps coul d once agai n expose children to the lead. Indefinite future nonitoring and nai nt enance
to ensure integrity of covers, and institutional controls to prohibit disturbance of the covers
are not considered practicable for the residential yards at the Site. Due to the difficulty of
nmai ntaining the caps intact in a residential setting, Alternative 4 is considered the |east
effective of the engineering renedies over the long-term In addition, since the final grades
of the covers would typically be higher than the existing residence foundations and adj acent
property grades, existing drainage patterns would be altered and significant drai nage probl ens
woul d probably be created. The terrain of the residential areas is nostly flat, and residentia
drai nage probl ens already exist. The potential for drainage problens to be significantly
wor sened by the addition of soil covers is substantial. 1In short, the capping alternative may
address the problemof direct |ead exposure in the short term but in the long-term since
nmai ntenance i s not assured, the cap is likely to be broken; noreover, capping will create
dr ai nage probl ens.

Institutional 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-managenent conponent for those alternatives where contam nated
surface soil with | ead concentrations above the renedi ati on-goal (500 ppn) renmined in the
residential areas. Accordingly, institutional controls would be required to a greater degree
for Alternative 4 because, under A ternative 4, |ead-contani nated surface soil with |ead
concentrations above 500 ppmlevel is not renoved, but is capped in place. Institutiona



controls, primarily CPMs, would also be required to a greater degree for Alternative 3 which
calls for |ead-contam nated surface soil with | ead concentrati ons between 500 ppm and 800 ppmto
remai n exposed in place within the residential areas. The CPMS for Alternative 3, would be
required to a nuch greater degree than for the other alternatives in order to nanage 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 the sane degree of institutional controls, including the inplenmentation of CPMs,
as Alternative 3 requires in order to be protective.

In general, permanence of the renedial 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 |level of 500 ppm to a maxi numdepth of 18 inches, followed by
permanent di sposal of the excavated soil away fromthe residential areas.

Short-term Effecti veness

This criterion addresses the effects of the alternatives during the construction period
until the renedial actions have been conpl eted, and the selected | evel of protection has been
achieved. Alternative 4, which proposes i medi ate contai nnment without |ead-contan nated soi
di sturbance, is considered the nost effective in the short-term because it has nmuch |ess
potential to generate |ead-contam nated dust, conpared to the excavation alternatives
I mpl erentation of Alternative 1, no action, will not increase or decrease the short-termeffects
on human heal th or the environnent.

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

Under those alternatives which call for treatnment of the excavated contam nated soil,
environnental inpacts would be further mtigated with treatnment of |ead-contam nated soil (as
proposed in Aternatives 5, 6, 7, and 8). However, treatnent alternatives would require the
greatest length of tinme to achieve the renedial response objectives, and, consequently, the
short-term airborne dust control would continue for the |ongest period of tinme under these
treatment alternatives

Reduction of Toxicity, Mbility, or Volune Through Treat nent

This criterion addresses the statutory preference for selecting renedial actions that
enpl oy treatment technol ogi es that pernmanently and significantly reduce the toxicity, the
mobility or the volune of the contami 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
renmedies. Aternatives 5, 6p 7, and 8 are treatnent renedies. Alternative 5,
stabilization/solidification, would effectively reduce waste naterial nobility; however, the
original contaminant toxicity would remain a disposal issue requiring |ong-termnonitoring;
nor eover, the volume requiring managenment nay actually be increased. Alternatives 6, soi
washi ng/ | eaching, and Alternative 8, electrokinetic renediation, would serve to reduce the waste
mat eri al vol une; however, the original toxicity and nobility of contam nants would exist in the
remai ning treatnent residuals, requiring proper nanagcnent. Alternative 7, |ead reduction
t hrough chemical treatnent, should reduce the val ence state of |ead contam nants and, as such
woul d reduce the toxicity and nobility of the contam nated naterial, with mninal waste vol une



increases requiring nanagenent. Alternative 4 would essentially limt direct contact exposure
changing the volune, nobility, or toxicity, and without renoving the long-termrisk potential of
the contamnation. No treatability studies using Site soils have been conducted for any of the
treatnent technol ogi es used for the treatnent renmedies (Alternative 5 through 8). Treatability
studi es woul d be needed for all the treatnent technologies utilized by Alternatives 5 through 8
prior to initiation of renedial action in order to access all inplenentability considerations

Inpl emrentability

This criterion addresses the technical and admnistrative feasibility of inplenenting an
alternative, and al so addresses the availability of various services and naterials required
during the alternative's inplenentation. The no-action alternative is a non-inplenentation
option. Wth regard to technical inplenentabilty, the non-treatnent renedies (Aternatives 2
3, and 4) are nore inplenentable (i.e., they have higher technical inplenentability) than the
renmedies that treat the soil followi ng excavation fromthe yards (Alternatives 5, 6, 7, and 8).
The treatment conponents of these alternatives are not as well devel oped as the non-treatnent
conmponents (e.g., excavation, backfilling, turfing, and other straightforward, well-devel oped
construction technol ogies). The treatnment conponents woul d require bench- and/or pilot-scale
testing to ensure their effectiveness, particularly for innovative technologies. Aternative 4
has high technical inplementability, in that the type of construction required is
straightforward. Alternatives 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 admnistrative inplenmentability, 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 nistrative problens at the Tar O eek
Superfund Site. Under Alternative 3, contami nated soil with | ead concentrations between the
remedi ati on goal (500 ppm) and the action |level (800 ppn) would 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 governnental entities,
upon which a successful CPMprogramfor the Site would rely, is unpredictable. Aternative 3
by relying on CPMs to address residual risks, also shifts the costs and inpl enentation of
addressing the residences, with surface soil contam nation bel ow the 800 ppmlevel, to the post
construction operation and mai ntenance (Q&\) phase. The responsibility for the O&M phase woul d
primarily be borne by the State and | ocal governmental entities who in general have expressed
concern about the long-termeffectiveness of CPMs and have not expressed a willingness to fund
permanent CPMs on the scale associated with Aliternative 3. For these reasons, in the |long-term
it is not practicable to inplenent Aliternative 3 at the Site.

Cost Effectiveness

This criterion addresses the cost effectiveness of the alternatives 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 renedi a
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 hunan
health. Conmparing present worth costs of the other alternatives, the treatnent renedies

(Alternatives 5, 6, 7, and 8), which treat the soil excavated above the 500 ppmsoil |ead |evel
are the nost expensive. However, the snmall increase in effectiveness realized by treating the
excavated soil, rather than just disposing of the excavated soil without treatment, as in

Alternative 2, is not proportional to the significant additional costs required for treatnent.
O the treatnment renedies, Alternative 7 has the | owest cost, and Alternative 6 has the highest



cost. O the renmaining two treatnent renedies, Alternative 5 is nore expensive than Alternative
8. Overall, the treatnment renmedies are sinilar in effectiveness. The overall effectiveness of
each of the treatnent 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 maintenance is uncertain, and because cappi ng creates drai nage probl ens,
Alternative 4 is, relatively, the least effective of all the alternatives, except for the
no-action alternative. Mreover, under Alternative 4, there is a significant potential for
operation and nmintenance 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 nmuch 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 overall 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 A ternative 2 addresses about 1,312 residential properties by using a
permanent excavation renedy--a renedy which is effective over the |long-term whereas,
Alternative 3 only addresses about 619 residential properties with a pernmanent excavation
remedy. In order to address the renaining residences, Alternative 3 uses CPMs which cannot be
relied upon to provide |long-termeffectiveness and pernanence at the Site. Mreover, the annua
operation and nmintenance costs for Alternative 3, which includes the maintenance of a pernmanent
CPM office at the Site, are much higher than the operation and nai ntenance costs of Alternative
2. As aresult, inthe long term Aternative 3 would | ose nuch 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 excavati ng the contam nated
soi |l --a permanent renedy; whereas, Alternative 4 utilizes capping which nay be breached and
which is likely to cause drai nage probl ens and erosion problens leading to further mgration of
contam nation. That is, Alternative 2 utilizes a permanent renedy, but Alternative 4 does not.

Cost of Carry-Over Properties: Wen the renedial action for the residential areas begins,
the renmoval actions for the residential areas will be phased out. Renoval actions at all the
residential properties targeted for renoval action at the Site nay not be conplete at the tine
that the renedial action starts. For exanple, although EPA's March 21, 1996, Action Menorandum
for the Site calls for a renoval response action at approximately 300 residential properties
with soil |ead concentrations which exceed the renoval action |evel of 1,500 ppm renova
actions may not be conpleted at all of those residential properties before the renedial action
begi ns under this ROD and before the renpbval action is phased out. Any residential properties
targeted for renoval action (including residential yards and HAAs), but unrenedi ated by the
removal program will be addressed by and included in the renedial action described in this ROD
Until the remedial action begins and the renoval action is phased out, it is unknown how nmany of
theses properties will be carried over fromthe renoval 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 renedial action. The cost estinmates for the renedi a
action alternatives (RAAs) evaluated in preparation for this POD, do not include the cost to
renmedi ate these additional carry-over properties. Therefore, the costs for each of the RAAs
woul d increase by the additional anmount required to renediate these carry-over properties.

Modi fying Oriteria



St at e Accept ance

The State concerns that were assessed included the followi ng: (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 CDEQ the Inter-Tribal Environnental Council of Cklahoma(lTEC),
the Quapaw Tri be of Cklahoma, and the Wandotte Tri be of Ckl ahoma are included as Appendices B
through E to this ROD, respectively. A conplete summary of the comrents recei ved from CDEQ
I 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 comments are included
in the Responsiveness Summary which is Appendix A of this ROD. A sunmary of the nmin comrents
fromthe State and the Tribes received before and during the public comment period is as
fol |l 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 concentrati ons between 500 ppm
and 800 ppmas called for under Alternative 3.

C. The State and the Tri bes have expressed that the treatnent alternatives (A ternatives
5, 6, 7, and 8) ar( not cost-effective when conpared to the non-treatnent
alternatives. The State and the Tribes have expressed that the small net increases
in benefits provided by the treatnment alternatives conpared to the non-treatnent
alternatives do not justify the nmuch higher costs of the treatnent alternatives.

d. The State and the Tribes have expressed that Alternative 4 (Capping In-Place) is not
practical due to the potential for disruption of the caps in a residential setting
and due to the potential for the creation of drai nage problens.

e. The State and the Tri bes have expressed that under Alternative 2, health education
and nonitoring nay be necessary for those residences where EPA was not granted access
to renmediate the soil.

f. The State and the Tri bes have expressed concerns about the difficulty EPA is having
in obtaining access to the Indian lands at the Site in order to conduct response
actions. To facilitate obtaining access to the Indian |land, the State and the Tri bes
have suggested that EPA should do nore to alleviate the concerns that the owners of
I ndi an | and have regardi ng owner liability under CERCLA; noreover, the State and the
Tribes believe that EPA should do nore to educate the owners of Indian renediation

g. The State and the Tri bes have suggested that sone renedi al response actions shoul d be
extended to areas that are inpacted in the Mam area

Communi ty Acceptance

The EPA' s assessnent of community acceptance included a determ nation regardi ng which
conponents of the alternatives that interested persons in the community support, have
reservations about, or oppose. GCenerally 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 comrents from m ning conpanies that fornmerly operated at the Site and the
Departnent of the Interior which nmanages Indian land at the Site, the public expressed support
for EPA's preferred alternative. A conplete summary of the comments on the Proposed Pl an
received fromthe public during the public comment period and EPA's responses are included in



t he Responsi veness Summary which is Appendix A of this ROD.
I X SELECTED REMEDY

Based upon consi deration of the requirenents of CERCLA, and based on consideration of the
requirenents of the NCP including without limtation a detailed analysis of the renedial action
alternatives using the nine NCP criteria [40 CFR °© 300.430(e)(9)] that included, anong other
things, an analysis of public coments, EPA has determined that Alternative 2 (Soil Excavation
with a 500 ppm Action Level), is the nost appropriate renedy for the residential areas in OR of
the Tar Creek Superfund Site in Gtawa County, Cklahoma. The selected remedy provides adequate
protection of hunman health and the environnent, conplies with ARARS and is cost-effective.

The EPA estimates that surface soil at approximately 1,312 residential yards contains
concentrations of |ead which exceed 500 ppm This estinmate does not include the approxi mately
300 residential yards targeted for response action under the ongoing renoval action. Any
contami nated residential properties not addressed by the renoval action will be addressed by the
action.

The sel ected renmedy requires the excavation of soil with a | ead concentration greater than
or equal to 500 ppmto a naxi nrum depth of 18 inches in contam nated parts of the residentia
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 nati on above the 500 ppmlead level), will also be

addressed on a case-hby-case basis. Mst soil in |lead-contam nated residential yards will be
excavat ed using |ightwei ght mechani cal excavation equi pnent. Hand excavation nethods will be
used to renove soil in areas where nechanical excavation is not suitable. Excavated soil will

be placed into trucks for transportation to the disposal area

If soil l|ead concentrations exceed 500 ppmat 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

contami nation renaining 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 question. Yard areas (i.e., the curtilage of residential homes) will be
backfilled with clean topsoil and revegetated. |In residential yards, and other open unpaved

areas, grass will typically be reestablished using sodding, but seeding will be used when it is
advant ageous to do so. Lead-contam nated driveways and other traffic areas will be backfilled
with road base material (e.g., gravel or crushed linestone). Sone |ead-contam nated soil with

| ead concentrations above the action |evel, which is located in driveways and traffic areas, may
be excavated to |l ess 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 nay al so be paved over, |eaving the | ead-contam nation in place. Sone |ead-contam nated
traffic areas (e.g., chat-covered alleyways), nmay be surfaced with base coarse naterial and/or
paved without first excavating any contam nated soil.

An x-ray fluorescence (XRF) instrunment nay be used for post-excavation soil analysis in
order to confirmthat renediation goals are being achieved. Wilization of XRF instrumentation
instead of other nore traditional soil analytical nethods, mninizes analytical turnaround tine
and costs.

Al excavated contami nated soil will be disposed of on-Site in dry mning waste areas
whi ch are already contami nated. The planned on-Site disposal area is the forner |location of a
mlling pond which is now dry. The disposal area is |ocated on private | and between Picher and



Commer ce on County Road E40 near the location of the old Eagl e-Picher Central MIIl. Public
access to the disposal area is restricted. The planned disposal area is already contam nated
with | ead above the 500 ppmlevel. The disposal area is presently being utilized for the
removal actions currently in progress. The soil excavated fromthe residential areas will be
spread over the disposal area to blend into the contours of the surrounding |and. Once EPA has
finished using the disposal area, the disposal area will he vegetated with grass. The grass
will help control erosion by wind or water. The disposal area will also be capped with clean
soil prior to vegetating, unless the surface of the disposal area already has soil |ead
concentrations less than 500 ppm Contam nated soil excavated fromthe residential properties
will generally be renoved in 6-inch |ayers, and, consequently, this excavated soil usually

contains sone soil with | ead concentrations |ess than 500 ppm As the excavated soil is

handl ed, incidental mxing will generally occur, and generally soil |ead concentrations greater
that 500 ppmwill be reduced due to dilution fromthis mxing. As a result of mxing during
normal handling of excavated soil, soil contamination in many parts of the disposal area may be

|l 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 |level threat and not a principa
threat, containnent wi thout treatment is consistent with CERCLA and the NCP

In situations where it is nore feasible for governnental entities other than EPA to
performrenedi ation activities, for exanple using city naintenance crews to repair streets
darmaged by renediation activities or to surface alleyways in residential neighborhoods
agreenents with other government entities to performthe work at EPA expense will be considered

Water spraying will be used for dust suppression during excavati on of contam nated soil
Dump trucks used to transport contam nated soil will be equipped with covers to prevent dust
fromblowing. To assure that the dust suppression activities are adequate to protect residents
and workers, an air nonitoring programw |l be inplemented. The programwill consist of
real -tine dust nonitoring as well as air sanpling

The engi neering renedi al response actions for the residential yard and HAA area portions
of the selected remedy will be consistent with the renoval action for the residential yards and
HAAs.

The sel ected remedy al so contains the elenents described in the Section of this ROD
entitled "Common El enents in All Alternatives" and the seven enunerated paragraphs in the
Section of this ROD entitled "Docunentati on of Significant Changes."

Cost

The construction cost of the selected renedy is estimated at $26, 764, 400, as shown on
Table 1. This is based on an estimate of the overall cost of $20,000 per residential property.
The overall cost includes all construction and associated activities required to address the
|l ead contam nation in the residential areas at the Site, except for the contracti ng agency
adm nistration cost. The contracting agency administration cost is estinated to be $2, 676, 440
which is 10 percent of the construction cost of $26,764,400. The total estimted renedia
action cost is $29, 440, 840 whi ch 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 institutiona
controls, is estimated to cost $60, 000

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

The EPA's prinary responsibility at Superfund sites is to select renedial actions that are
protective of human health and the environment. 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 established under Federal and State environnental |aws,

unl ess a waiver is granted. The selected renedy nust be cost-effective and utilize treatnent or
resource recovery technol ogies to the maxi mumextent practicable. The statute also contains a
preference for renedies that include treatnent as a principal elenment. The followi ng sections
di scuss how the selected remedy for residential soil at the Tar Creek Superfund site neets the
statutory requirenents.

A Protection of Hunman Health and the Environnent

The sel ected remedy provides protection by excavation of |ead-contam nated soil at or
above the heal th-risk-derived | evel of 500 ppmto a naxi mrum depth of 18 inches with conplete
renmoval of the excavated soil fromthe residential areas, followed by backfilling with clean
soil. The selected renedy supplenentally provides protection by other engi neering el ements and
institutional controls detailed in the Section of this ROD entitled "Common El ements in All
Alternatives," and the seven enunerated paragraphs in the Section of this ROD entitled
"Docunentati on of Significant Changes."

The sel ected renedy provides protection prinarily by reduci ng concentrations of
contam nants through excavation and renoval of contami nated soil fromresidential areas. The
protection provided by the selected renedial alternative is equivalent to or better than the
protection offered by any of the other alternatives evaluated for the renediation of |ead-
contam nated soil in the residential areas. As expl ai ned above in the Section of this ROD
entitled "Short-term Effectiveness," no unacceptable short-termrisks will be caused by
inplenenting this selected renmedy. ROD Section | X, "Summary of Conparative Anal ysis of
Alternatives," and ROD Section X, "The Sel ected Renedy," provide an analysis of the ways in
whi ch the sel ected renedy provides the best overall protection of hunman health and the
environnent, and explains that the sel ected remedy causes no unacceptabl e short-termrisk

B. Conpl i ance Wth ARARs

The sel ected renedy which consists primarily of the excavati on and di sposal of the
residential soil will attain all applicable or relevant and appropriate requirenments (ARARs).
Tables 3 through 5 of this ROD |ist ARARs devel oped for the renedial action of the residential
areas for the Tar Creek Superfund Site. A summary of the evaluation of the ARARs is provided
bel ow.

a. Chemical -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 considered was based on the BHHRA, | EUBK nodeling, and Region 6
experience another soil |ead renediation sites.

b. Location-specific ARARS - Al proposed activities at the Site are conpliant with
| ocati on-specific ARARs.

C. Action-specific ARARs - The lead contamination in the soil is primarily fromm ning
waste (overall the evidence leads to this conclusion) which is a solid waste, but not
a hazardous waste under the Resource Conservation and Recovery Act (RCRA) because it
is solid waste fromthe extraction, beneficiation, and processing of ores and
mnerals, according to 40 CFR °© 261.4(b)(7). Disposal of excavated |ead-contamn nated
soil will be on-Site within the area of contam nation, but away fromresidential
areas. Dust generation will be controlled during construction to neet rel evant and
appropriate Federal and State air quality |laws and regul ati ons.



d. To-be-considered (TBCs) - In addition to ARARs, other advisories, criteria, or
gui dance that nay be useful in developing the remedy were, as appropriate, identified
and consi der ed.

C. Cost - Ef f ecti veness

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 | effectiveness. The NCP at 40 CFR °©300.430(f)(ii)(D) requires EPA to determ ne
cost-effectiveness by evaluating the following three of the five balancing criteria to determ ne
overal | effectiveness: |long-termeffectiveness and pernanence, reduction of toxicity, nmobility
or volune through treatnent, and short-termeffectiveness. Overall effectiveness is then
conpared to cost to ensure that the selected remedy is cost-effective. The EPA believes the
sel ected renedy neets these criteria.

The estinmated cost of the selected renedy (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 hunman health, and, therefore, cannot be selected under the NCP criteria
Conparing present worth costs of the other alternatives, the treatnment renedies (Alternatives 5

6, 7, and 8), which treat the soil 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 | owest cost, and Alternative 6 has the hi ghest cost.
O the remaining two treatnent renedies, Alternative 5 is nore expensive than Alternative 8.
Overall, the treatment renmedies are sinmlar 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 maintenance is uncertain, and because cappi ng creates drai nage probl ens,
Alternative 4 is, relatively, the least effective of all the alternatives, except for the
no-action alternative. Mreover, under Alternative 4, there is a significant potential for
operation and namintenance 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 nmuch 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 overall 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 A ternative 2 addresses about 1,312 residential properties by using a
permanent excavation renedy--a renedy which is effective over the |long-term whereas,

Alternative 3 only addresses about 619 residential properties with a pernmanent excavation
remedy. In order to address the renaining residences, Alternative 3 uses CPMs which cannot be
relied upon to provide |long-termeffectiveness and pernanence at the Site. Mreover, the annua
operation and nmintenance costs for Alternative 3, which includes the maintenance of a pernmanent
CPM office at the Site, are much higher than the operation and nai ntenance costs of Alternative
2. As aresult, inthe long-term Aternative 3 would | ose nuch 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 excavati ng the contam nated
soi |l --a permanent renedy; whereas, Alternative 4 utilizes capping which nay be breached and
which is likely to cause drai nage problens and erosion problens leading 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 unacceptabl e
short-termrisks. Therefore, short-termeffectiveness was not a mgjor factor in the
consi deration of overall effectiveness as used in the cost-effectiveness eval uation

D. Utilization of Permanent Sol utions and Treatnent or Resource Recovery Technol ogies to the
Maxi num Ext ent Practicabl e

The EPA believes that the sel ected renedy represents the maxi numextent to whi ch pernmanent
solutions can be utilized in a cost-effective manner for the Tar Creek Superfund Site
Treat nent/resource recovery technol ogi es cannot be utilized in a cost-effective manner for the
Tar Oreek Superfund Site. Al of the treatnent alternatives (Alternatives 5, 6, 7, 8) were
significantly nore expensive than the selected renedy. However, small increase in effectiveness
by treating the excavated soil, rather than just disposing of the excavated soil without
treatnent, 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.
H gh concentrations of soil |ead are addressed under the remedy selected in this ROD, however
the nobility of the soil lead is low, and the concentrations of |lead are not so high as to be
several orders of nmgnitude above levels 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 |ead be treated. Renedi es which involve resource
recovery are preferred under CERCLA Section 121(b), 42 U S. C ° 9621(c). However, the
difference in cost of Alternative 8 over the selected remedy is greater than the potential val ue
of metals that could be recovered. Therefore, resource recovery technol ogi es were not deened
appropriate for this Site.

E. Preference for Treatnment as a Principal Elenent

This criterion addresses the statutory preference for selecting renedial actions that
treat principal threats in order to permanently and significantly reduce the toxicity, the
nobility or the volunme of the contami nants. Hi gh concentrations of soil |ead are addressed
under the renedy selected in this ROD, however, the nobility of the soil lead is |ow, and the
concentrations of |lead 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. The |ead-contam nated residential soil is not classified as a principa
threat; therefore, there is no expectation under 40 CFR © 300-430(a)(l)(iii) that the soi
should be treated. Alternatives 2, 3, and 4 are not treatment remedies. Also, the treatnent
remedies (Alternatives 5, 6, 7, and 8) were not cost-effectiveness conpared to the sel ected
r ermredy.

Xl . DOCUMENTATI ON CF S| GNI FI CANT CHANGES

The Proposed Plan for the Tar Creek Superfund Site was rel eased for public coment on
March 17, 1997. The Proposed Plan 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 comrents submtted
during the public conmmrent period. Upon review of these comments, it was determ ned that
significant changes to the renedy, as originally identified in the Proposed Plan, were



necessary. The significant changes are a | ogical outgrowh of the infornation available in the
Adm ni strative Record and comments received fromthe public. The response actions required by
t hese changes are the sane types of actions originally planned; however, the scope of the
response acti on has been extended to other areas and comunities in Qtawa County which are
outsi de of the boundaries of the mining area, but which have been inpacted by m ning waste.

Comment s subm tted during the public conmment period have | ed EPA to reexam ne the
remedi ati on approach which it will take under this renedial action regarding certain other areas
on the Site which are contam nated by | ead-contam nated mning waste. 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 contamination nay 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 nmany | ocations where nmlling discharge ponds were once | ocated (these
pond areas are now generally dry). Mreover, on or near the residential areas of the Site,
| ead- cont am nated chat has been used in all eyways, parking lots, roads, driveways, and other
areas. Natural arnoring, crusting and vegetation helps to reduce the amount of |ead rel eased
fromthese various places which contain | ead-contam nated naterial on or near the residentia
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
becone sources for further spread of contam nation to residential areas, and they al so becone
sources of potential recontam nation of the residential areas where | ead contami nati on has been
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 ingest
dangerous | evels of lead via normal hand-to-nouth contact during play in these areas.

During the public comment period, EPA also received comments which pointed out that
certain residential comunities in Gtawa County, which were not within the scope of EPA s
Proposed Pl an, have had | ead-contam nated m ning waste placed in these comunities. These
communities were not within the scope of EPA's Proposed Plan because they are outside the
historic mining and mlling area (hereinafter the mning area) which EPA had general |y defined
as the "Site" However, as the coments expl ained, and as EPA investigations have determ ned,
| ead- cont am nated m ning waste has been transported to nearly all of the comunities in Otawa
County which are located outside of the mning area (as well as to those communities within the
mning area). In these comunities |ocated outside the mning area, the |ead-contam nated
m ni ng waste has been used for driveway material, playground naterial, and for other uses for
whi ch | oose gravel is typically used. Accordingly, since children in these other comunities
whi ch were not within the scope of the Proposed Plan, may cone into contact with this
| ead- cont am nated waste, and since the children may ingest dangerous |evels of |ead via nornal
hand-t o-nouth contact during play in these areas, EPA has decided to expand the Site to include
these other communities under the scope of this ROD. Generally the contamination in these other
communities is such that it will not require the extensive yard-soil excavation and soi
di sposal (with the exception of the HAAs which may require extensive excavation) which is
pl anned for the residential areas located within the mning area. |Instead, as described bel ow,
this ROD generally calls for institutional controls, coverage or replacenent of chat in traffic
areas, and establishnment or inprovenent of ground cover (e.g., grass) for the comunities
located within Gtawa County, but outside the mining area; however, if EPA should come across
residential areas (including without Iimtation HAAs) with soil |ead concentrati ons 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 mining area.

Finally, Tar Creek, which flows near residential areas of the Site is contamnated with



lead. In addition to | ead contam nation fromacid mne discharges fromthe underground m ne
wor ki ngs, |eachate and surface water runoff fromthe mning waste on the surface of the ground
al so contain | ead which contributes significantly to the contanmi nation of the waters of Tar
Creek. Fromtine to tinme, Tar Creek overflows its banks, and flood waters contam nated with
lead flowinto the residential areas |ocated downstreamon the Site, depositing a sedi nent
containing lead. These | ead-contani nated sedinents in some instances may hol d danger ous
concentrations of lead (levels in excess of 500 ppm), and children who live in flooded
residential areas may cone into contact with the sedinent once the flood waters recede. These
children may i ngest dangerous amounts of |lead fromthis sedinment via nornal hand-to-nouth
contact during play.

In light of the comments described above and EPA' s investigations, and based on docunents
in the adm nistrative record for this ROD, EPA has made significant changes between the RCD and
the Proposed Plan as foll ows:

1. The Site is expanded to include all portions of Gtawa County inpacted by mning
wast e.

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

3. Institutional controls, including without Iimtation health education
| ead- cont am nat ed dust reduction activities, and bl ood | ead nonitoring are extended
to include nore residential comunities than just the residential areas in the mning
area. Institutional controls under the ROD will be extended to community-w de
application in all residential comunities, including Mam, within Gtawa County.

4. Road base naterial (e.g., gravel or crushed linestone) will be used to cover or
repl ace chat material in alleyways, parking |ots, roads, driveways, and other such
areas near mning area residences, and near residences in comunities, including
Mam, within Gtawa County. Decisions to replace or cover chat naterial and
deci sions on which areas require such renediation will be nade on a case-by-case
basis during the renedi al design and renedi al action

5. Physi cal barriers (e.g., fences and warning signs) will 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 nated
property, but the change described in this paragraph extends the use of physica
barriers to broader application in the mning area and throughout Qttawa County.

6. For certain residential properties generally outside the mning area, but within
Gtawa County, establishnent or inprovenent of ground cover (e.g., grass) wll be
used to address bare contami nated soil areas. Decisions to provide or inprove ground
cover and decisions on which areas require such renediation will be made on a
case-by-case basis during the renedial design and renedial action.

7. For certain residential properties generally outside tho mning area, but within
Gtawa County, where nedical nonitoring has found that a resident has el evated bl ood
lead levels close to or greater than 10 ug/dL, and where the residential yard is
contam nated with | ead-contam nated soil with concentrations at or above 500 ppm the
soil will be excavated and replaced as called for under the sel ected renedy.



The costs for these significant changes to the Proposed Plan would not significantly
affect the conparative analysis of the RAAs, since the cost of each of the RAAs woul d increase
by about the sane anmpbunt with the addition of these changes. The costs of the sel ected 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 Pl an
and the renedial action did not affect selection of the final alternative.



TABLES
TABLE 1
SUWMVARY OF ANALYTI CAL RESULTS FOR LEAD
Resi denti al Areas
Tar Creek Superfund Site

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

Study G oup (PPM 1) Ref erence Area (PPM

Medi a Range of Mean Medi an Range Mean Medi an
Val ues

Yard 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
Produce

(1) Parts Per MIlion



Table 2

REMEDI AL ACTI ON ALTERNATI VES, COST SUMVARY (1)
TAR CREEK SUPERFUND SI TE, OTTAWA COUNTY, OKLAHOVA

[The followi ng chart is a summary of the costs of each of the eight renedial action alternatives
(RAAs). The costs of each alternative are broken down into capital (construction) cost, annual
operation and nmintenance (08 cost, and present worth. The present worth represents the
anmount of noney, if invested at the start of the renediation, that would cover all costs
associated with the renmedial action over its planned life.]

RAA RAA Capital Costs Annual Pr esent
No. M Worth
Cost s
1 No Action $0 $0 $0
2 Soil excavation (2), $26, 764, 400 $60, 000 $24, 478, 219

500 ppm action | evel

3 Soi | excavati on, $12, 764, 800 $360, 000 $17, 194, 533
CPMs (3), 800 ppm
action |evel

4  Capping in place, $14, 360, 800 $50, 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 Excavat e soil s, $74, 663, 600 $60, 000 $67, 004, 294
wash/ | each, 500 ppm
action |evel

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

8 Excavate soils, $48, 265, 000 (4) $42, 763, 795
el ectroki netic
treatment, 500 ppm
action |evel

Not es:
(1) Capital and operation and nmi ntenance (QO%) costs are estimated within +50 percent to
-30 percent.
(2) Disposal of all excavated soils would be in dry tailings ponds.
(3) Comunity Protective Measures (CPMs) woul d consist of nonitoring of affected persons
and nedi a, health education, and | ead exposure reduction neasures
(4) Aternative 8 pernmanently detoxifies the lead and no long-term Q&M is required.



Table 3

POTENTI AL CHEM CAL/ SPECI FI C ARARS
TAR CREEK SUPERFUND SI TE, OTTAWA COUNTY, OKLAHOVA

Ctations Prerequisite
Requi r enent
A, Applicable Requirenents None
B. Relevant and Appropriate None

C. To Be Considered None



Applicabl e Requirenents

Nati onal Historic Preservation Act

Archeol ogi cal and Historic
Preservation Act

Historic Sites, Buildings, and
Antiquities Act

Endanger ed Species Act of 1973,
Federal Mgratory Bird Act.
Okl ahoma W ldlife Statutes

Okl ahoma Water Statutes

Nati onwi de Permit (NWP)

Rel evant and Appropriate
Requi rement s

To Be Consi dered

Tabl e 4

POTENTI AL LOCATI ON- SPECI FI C ARARS

TAR CREEK SUPERFUND SI TE, OTTAWA COUNTY, OKLAHOVA

Ctation

16
40

16
40
36

16
40

16
50
40
16

usc
CFR

usc
CFR
CFR

usc
CFR

usc
CFR
CFR
usc

470, et. Seq
°6.301

469
6.301(b)
Part 800.

Secs. 461-467
Sec. 6.301 (a)

1531- 1543
Parts 17, 402
6.302(h)
703-712

Title 29, Section 5-412

Title 29, Section 7-401

33 CFR 330, pursuant

Ri vers and Harbors Act
404 of the Clean Water

None

Prerequisite

to Section,
1899 and Section

Property within areas of the site is included
inor eligible for the National Register of
Historic Places.

Property within areas of the site contains
hi storical and archaeol ogi c data.

Property within or near |andmarks on the
Nati onal Registry of Natural Landmarks.

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

Renedi ation activities include discharge to
wat ers of Okl ahoma.

Renedi ation activities affect waters of the
United States.

Requi r enent

The renmedial alternative will be designed to
mnimze effects on historic | andmarks.
Coordinate with State Historic Preservation
Officer (SHPO).

The remedial alternative will be designed to
mnimze effects on historical and

archeol ogi cal data. Coordinate with State
Historic Preservation Officer (SHPO).

The remedial alternative will be designed to
avoi d undesirabl e inpacts on such

I andmarks. Coordinate with State Historic
Preservation O ficer (SHPO) .

The remedial alternative will be designed
conserve endangered or threatened species
and their habitat, including consultation with
the Departnment of Interior and the

Okl ahoma State Department of Wildlife if

such areas are affected.

(o]

The renedial alternative will be designed to
prevent placenent of deleterious, noxious or
toxi c substances into affected waters.

The renedial alternative will ensure that all
activities in affected areas neet regulatory
permt requirenents.



Applicabl e Requirenents

Toxi ¢ Substances Control Act
(TSCA)

Cl ean Water Act (CwWA)

Clean Air Act (CAA)

Rel evant and Appropriate
Requi renent s

To Be Considered

POTENTI AL ACTI ON- SPECI FI C ARARS

Table 5

TAR CREEK SUPERFUND SI TE, OTTAWA COUNTY, OKLAHOVA

Ctation Prerequisite

49 CFR 107, 171-177

40 CFR 122.41 and 125.100

40 CFR 50
40 CFR 60

None

None

Renedi al activities

hazardous materials.

Remedi al activities
the environnent.

Renedi al activities
eni ssi ons.

involve the transport

invol ve discharges to

involve particul ate

Requi r enent

of

Transportation of hazardous materials nust
conply with Departnent of Transportation
(DOT) regul ations.

Best managenment practices nust be

mai ntai ned by the operator of the discharge
system and di scharges nmust be nonitored to
assure conpliance with effluent discharge
limts.

Renedi al activities nust control particulate
emi ssions to ambient air.
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APPENDI X A
THE RESPONS| VENESS SUMVARY

Tar Creek Superfund Site
Qtawa County, Oklahonm
Resi dential Areas

Thi s Responsi veness Summary has been prepared by the U S. Environnental Protection Agency (EPA)
to provide witten responses to comments submtted regarding the Proposed Plan of Action for the
residential areas of the Tar Creek Superfund Site (the "Site"). The summary is divided into two
sections as follows:

Section |I: Background of Community Involvenent and Concerns. This section provides a
brief history of community interest and concerns rai sed during the renedial planning
activities at the Site

Section Il: Summary of Mjor Coments Received. The comments, both oral and witten, are
summari zed and the U S. Environnental Protection Agency's (EPA) responses provided.
Section Il is divided into Part A and Part B. Part B consists of responses to ngjor

witten comments frommning conpanies that fornerly operated at the Site (or their
successors) and the U S. Departnent of the Interior (DAO). Part A consists of responses
to all the other major comments both oral and witten.

l. Background of Community | nvol verent and Concerns

Interest in the residential response actions at the Tar Greek Superfund Site on the part
of the residents, local comunities, and | ocal governnent officials has been noderate conpared
to other Superfund sites. Comunity relations activities at the Site have a long history. The
Site was proposed for the National Priorities List (NPL) in July 1981. The Site was included on
the NPL in Septenber 1983. Community relations activities supporting the Operable Unit 1 Record
of Decision, were scal ed back after conpletion of construction related to Operable Unit 1 in
Decenber 1986. Community relations activities were increased again in 1994 because EPA began
new response actions at a new operable unit at the Site. The new response acti ons were based on
i nvestigati ons which were recomrended in the Five-Year Revi ew which was issued by EPA in Apri
1994. A Community Relations Plan (CRP) was published and released to the public in June 1995
The CRP was prepared in order to identify and address conmmunity concerns. Copies of the CRP are
located in the infornmation repositories at the Mam Public Library in Mam, Clahoma, and in
the EPA Region 6 Ofice in Dallas, Texas. The public may review the CRP at those |ocations
during nornmal business hours. The CRP identified found that the prinmary interest in the Tar
Creek Superfund Site lies nostly with the residents and | ocal comunity | eaders who |ive on or
near the Site

1. Summary of Maj or Comments Received, Part A

The EPA conducted an open house public neeting on February 27, 1997, to informthe public
of the findings of the Residential Renedial Investigation and Feasibility Study (RI/FS) reports
including the results of the Baseline R sk Assessment. A public notice announcing the public
comrent period regarding EPA's Proposed Plan for the renedial action at the residential areas of
the Site, and announcing an opportunity for a public nmeeting was published in 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. The Proposed Plan Fact Sheet was distributed
toall the parties listed on the Site mailing list on March 13, 1997. The EPA conducted a



public neeting on March 27, 1997, to informthe public about the Proposed Plan of Action. Al so
at this neeting, representatives fromEPA solicited cooments and answered questi ons about the
Site, the renedial alternatives under consideration, and the Proposed Plan. The EPA held a
30-day public comment period regarding the Proposed Plan for the residential areas, the Renedia
Investigation (RI) Report, the Feasibility Study (FS) Report, and the Adm nistrative Record. A
public comment period was held from March 17, 1997 to April 16, 1997. The public coment period
was extended to May 16, 1997, due to a request for an extension. The public comrent period was
subsequently extended again to May 23, 1997, due to an additional request for an extension. A
noti ce announci ng the extension of the public comrent period was published in the M am

News- Record, on April 16, 1997 and April 17, 1997

Approximately fifty people were in attendance at the March 27, 1997, public neeting. The
public was given the opportunity to make comments or ask questions at the neeting. Twenty-three
peopl e nade coments or asked questions. A full account of the public neeting can be found in
the public neeting transcript, which is contained in the Tar Oreek Superfund Site Administrative
Record. Witten comments were received fromthree citizens groups, two |Indian Tribes (Quapaw
and Wandotte), the Inter-Tribal Council of Cklahoma and the Okl ahona State Departnent of
Envi ronnental Quality (ODEQ, six conpanies that fornerly mned at the Site (or their
successors), and the U S. Departnent of the Interior

a. Ver bal Comrent s

The verbal comments/questions received during the public neeting on March 27, 1997, are as
fol |l ows:

1. Comment:  For farm honmes how will the size of the yard to be renedi ated be determ ned?

Response: The areas, adjacent to or near a residence, that are actually being used for
residential yard purposes (e.g., lawn areas, children's play areas, garden areas), will be
considered the yard for renedi ati on purposes. Sizes of areas renediated will vary based on
property-specific considerations. Adjacent pasture land or agricultural field areas will not be
considered residential yard areas and will not be addressed during this renedial action unless
they are a potential source of recontam nation of the renediated residential areas.

2. Comment: |s EPA satisfied that the air quality is pretty good in the i mediate m ning
area?

Response: Yes. Air quality, based on air nonitoring of netals in recent years, is generally
good.

3. Comment: If air quality is pretty good, then how did the residential areas becone
cont am nat ed?

Response: Wile air deposition of mning waste nay have been a nore significant contributor
during the active mning years, air nonitoring in recent years indicates that air deposition now
is a nuch less significant source of ongoing contam nation to residential properties. The nain
source of contam nation of properties, other than residences built on mning waste areas and
other than fugitive dust and spillage during transport during the active mining years, was by
human transport, for exanple the use of chat for driveways and other purposes

4. Comment: Are the chat piles remaining in the area any danger to the public?

Response: The potential for contam nation of residential properties via the air deposition
route is small for nost of the properties. For sonme properties, the potential for



recontam nati on fromnearby chat piles nmay need to be controlled by appropriate dust and erosion
control neasures. However, we have found that even areas with nearby chat piles generally have
good air quality. Additional evaluations will be needed to deternmine if there are other
potential risks to the area's population related to chat piles at the Site.

5. Comment: |Is water runoff fromchat piles a source of contam nation to people's yards?

Response: In general it is not a significant problem However, for individual properties it
may be a significant contributor to contam nation. Each property will be eval uated during
renmediation. |If water deposition is a problem then neasures such as rerouting drainage will be
conducted to address the recontam nation potential.

6. Commrent:  What will the long-termrenedial action consist of?

Response: Basically, the proposed renedial action will consist of the same kind of work (e.g.,
excavation and repl acement of |ead-contam nated soil) that is being perforned by the renoval
action that is currently underway at the Site. The renoval action is addressi ng approxi mately
300 hones on the Site by excavating | ead-contam nated soil wherever lead is found in
concentrations of 1,500 parts lead per mllion parts soil (ppm) or greater. Wierever those |ead
concentrations are found, the soil is excavated until no soil |ead concentrati ons exceed 500
ppm Excavated areas are backfilled with clean soil. The followup renedial action wll
address all residential areas where soil lead is found at concentrati ons whi ch exceed 500 ppm

7. Comment: Are there any plans to try to elimnate the contam nated water from Tar O eek
flowing into the Neosho and eventually into Grand Lake? What inpact is netal |oading from
Tar Oreek having on Grand Lake?

Response: Previous investigations by the Governor of Cklahoma's Tar Creek Task Force (Tar Creek
Task Force, Health Effects Sub-Conmittee, March 1983, Environnental Health Eval uation of the Tar
Creek Area) concluded that the Neosho River and Grand Lake can safely be used as a raw water
source for public water supplies and that fish fromthe Neosho and Grand Lake are safe for human
consunption. Mst of the netals present in the acid mine water are precipitated out of the

wat er, and deposited in the Tar Creek stream sedi nents before the confluence of Tar Oreek and
the Neosho River. The Tar Creek Task Force concluded that the Neosho has received little inpact
from Tar Oreek other than aesthetic alteration at the confluence. Additional investigations of
the water quality and fish in the Neosho River and Gand Lake, related to i npacts from Tar
Creek, are not considered necessary.

8. Comment: Are there any plans for additional renediation to try to elimnate the
di scharges of acid mne water to the surface?

Response: Approximately 25 billion gallons of water are contained within the old subterranean
m ne workings. There are technol ogies that mght work on a snall scale, but an application that
woul d be economically feasible on the scale necessary to address the Tar Oreek probl ens has not
been identified.

9. Comment: Are there any plans to test sedinment in the bottomof Gand Lake?

Response: Studies by the U S. Fish and Wldlife Service (US. Fish and WIldlife Service,

Nati onal Reservoir Research Program 1983, "Effects of Acid Mne Drainage from Tar Creek on

Fi shes and Benthic Macroi nvertebrates in Grand Lake, Cklahoma") and nore recent studies by the
Gkl ahona Water Resource Board and Okl ahonma State University as part of the O ean Lakes Project
(&l ahona Water Resources Board, Water Quality Prograns Division and Cl ahoma State University,
Water Quality Research Lab, March 10, 1995, Phase | of O ean Lakes Project, Final Report,



"Diagnostic and Feasibility Study of Grand Lake O the Cherokees") indicate that the netals at

t he upper reaches of Grand Lake, where possible inpacts of mning woul d be expected to be the
greatest, are bound in the sedinments and do not significantly inpact fish or water quality.

Al so, the concentration |evels of hazardous nmetals in the sedinments are below | evels which are a
risk to humans. No further studies of Gand Lake, related to the inpacts of Tar Oreek, are
recomended by EPA

10. Comment:  How does the Neosho River as influenced by Tar Creek and Spring River conpare as
sources of netal loading to Grand Lake?

Response: Sanples of sedinent indicate that Spring R ver is a nmuch greater source of neta
| oadi ng than the Neosho River

11. Comment: If the chat piles are so full of heavy netals, why are they still being allowed
to be sold and transported out of the area?

Response: CERCLA general |y addresses uncontrol |l ed rel eases of hazardous substances that pose a
threat to human health or the environnent. The Resource Conservation and Recovery Act (RCRA)
generally provides a "cradle to grave" control of hazardous wastes ensuring that such wastes are
properly stored, transported, treated and ultinately di sposed. The EPA has not identified an
uncontroll ed rel ease that poses a threat to hunman health or the environnent at the | oadi ng
facilities where chat is shoveled into trucks for conmercial use; consequently, EPA has not
identified a situation in which CERCLA authority applies at the loading facilities (further
investigations may identify such a threat). Mreover, since the chat is a solid waste fromthe
extraction, beneficiation, and processing of ores and nminerals, it is not classified as a

hazar dous waste under RCRA; therefore, RCRA' s hazardous waste regul ations do not apply. |If the
chat is washed to elimnate fine material, and then used in an application in which it is fixed
within another nmaterial (e.g., where it is used as an ingredient in asphalt or concrete) it
shoul d not pose a threat; consequently, it can be sold for industrial use. Qher Federa
environnental |aws do not generally apply to the chat. The EPA does caution the public about
potential liabilities with regard to i nproper uses of the chat or other mning waste nateri al
The EPA has provided, and will continue to provide information regarding the types of uses that
can have safe applications and which types of uses are considered unsafe.

12. Comment:  Have the all eyways, streets, and driveways been tested?

Response: As part of the residential response action within the mning area, the driveways are
tested. |If they are contami nated, the driveways are renedi ated. The alleyways, streets, and
other traffic areas are not generally being tested. For these areas, if they are surfaced with
chat, the plan is to replace or surface the chat with road base material, typically crushed

|'i mest one.

13. Comment:  Wen will the renediation of the traffic areas other than driveways begi n?

Response: The EPA is planning to begin providing crushed Iinmestone to the local cities within
the mning area starting in the Fall 1997.

14. Comment: What is the average yard renedi ati on costing under the renoval actions?
Response: Approximately $15,000 to date. As renediation continues into areas such as the Gty
of Picher, with some |arger yards, this average figure could go up. An average renedi ati on cost

per yard of $20,000 has been estimated for the long-termrenedi al action

15. Comment:  What is the volune of soil material that will be excavated during the renedia



action?

Response: The volune to be excavated during the renedial action is estimated at approxi mately
364, 000 cubi ¢ yards.

16. Comment: What will the long-termrenedi ati on cost for the residential areas?

Response: The cost of the renedial action for the residential areas is estinated at
$29, 440, 840.

17. Comment: How will the renedi ati on be funded?

Response: The cost of the renedial action will be funded by EPA' s Superfund unl ess potentially
responsi bl e parties agree to fund or conduct the work. Also, for Superfund financed projects
the State is required to pay a 10% cost match. For the Tar Creek Superfund Site the State woul d
not cost match on the Indian-owned properties. For the Indian-owned properties, the 10% cost
mat ch for Superfund-financed renediation is not applicable.

18. Comment:  Wiich properties will be renedi ated?
Response: All residential properties are proposed for renedi ati on, Indian and non-Indi an

19. Comment: Would it not be cheaper to relocate the residents rather than clean up the
resi dences?

Response: No. Relocation is estimated to be approximately ten tines nore expensive. Al so, even
if the residents were rel ocated, EPA would have to address the contam nation so that the area
coul d be used in the future.

20. Comment:  Has not the Federal governnent rel ocated towns before?

Response: Yes. A renedial action nay include the costs of permanent rel ocation of residents
and busi nesses and community facilities where EPA determnes that alone or in conbination with
ot her neasures such relocation is nore cost-effective than, and environnental ly preferable to
the transportation, storage, treatnent, destruction or secure off-site disposition of the

hazar dous substances in question, or if relocation is otherw se necessary to protect the public
health or welfare. Since relocation would be ten tines nore costly than the remedi al action
selected in the ROD, and since EPA has successfully perforned soil |ead cleanups in other
residential areas, EPA has decided that relocation is not an appropriate response action for the
Site.

21. Comment :  What percent of the residential area is |ndian?

Response: Approximately 20% of the residential properties are Indian-owned.

22. Comment :  Has fundi ng been provided by the State for the 10% State nmatch for the
non- I ndi an properties? Has the State agreed to pay the operation and nai nt enance (08
costs?

Response: The State has expressed its intention to provide the required cost match. The State
does not have to provide the noney prior to the start of the renedial action. The State will
provide the required assurances through a Superfund State Contract to cost match, and to assune
the responsibilities for Operation and M ntenance (0% of the renedy.



23. Comment:  Have the EPA attorneys |ooked into the Indian land liability issue at the Site
and will EPA be placing its policy in witing with regard to the liability issues at the
Site?

Response: The EPA has absolutely no plans to pursue private Indian | andowners or private
non- 1 ndi an | andowners for rei nbursenent of EPA's costs at the Site. Mreover, EPA does not
anticipate that it will ever have such plans in the future. Al though EPA has no plans to pursue
private Site | andowners, EPA nay obtain information in the future under which EPA nay pursue
such | andowners on the Site. For exanple, EPA nay |earn of a | andowner who contam nated a

nei ghbor's property (e.g., mdnight, dunping). Moreover, EPA nay pursue any |andowner who
learns of a release or threat of release after acquiring property, and then transfers the
property wi thout disclosing this information. Accordingly, EPA nust make the follow ng
reservation of its rights: Nothing in this docunent constitutes, nor should be construed as, a
covenant not to sue or waiver of prosecutive discretion concerning this matter. In addition
nothing in this docunent is intended to waive any rights the United States may have at law or in
equity concerning the Tar Oreek Superfund Site against any parties associated with the Site.

24. Comment: Are the &M costs, particularly the $60, 000 shown for several of the
alternatives, a State cost?

Response: Yes. The &M costs are costs to be borne by the State (except on Indian | ands)

25. Comment:  Wen the work is conpleted on the properties, will notices or restrictions be
placed in the deeds? WII| notices or restrictions be placed in the deeds of properties of
those who do not grant EPA permission to renediate their property?

Response: The EPA can give a property owner a letter or certificate that states that the
property in question has been cl eaned up, but EPA has no intention to place notices or
restrictions in the deeds of privately owned property.

26. Comment: WII| test results be avail abl e sonewhere |ike the county courthouse for review
by i nterested persons?

Response: The EPA will maintain the test results, identified by property location, at the Site
as long as EPA naintains a field office at the Site (probably for at |east six years). At the
conpl etion of the project, EPAwill furnish the test results to the State and to the Bureau of
Indian Affairs. The EPA will also nmaintain the test results at its offices in Dallas, Texas
until EPA's filing procedures call for the docunents to be archived or destroyed

27. Comment :  What percentage of the owners of Indian |and are not cooperating and al |l ow ng
EPA access to conduct response activities?

Response: The EPA has access to about 40% of the Indian land so far. The Bureau of Indian
Affairs (BIA) is continuing to assist EPA in obtaining access fromthe renai ni ng owners of
Indian properties for the EPA response activities. The EPA hopes to have access to nost of the
properties by the tinme the renmedial action begins.

28. Comment: Are the Indian properties included in the estinmated 1,300 properties to be
cl eaned up under the renedial action?

Response: Yes. The EPA was able to get access to the Indian residential properties in order to
test them and to determ ne the nunber needing renediation

29. Comment: Do the 1,300 properties also include those properties for which access was not



grant ed?

Response: Yes. The 1,300 figure consists of the properties that were actually tested, and it
al so includes a portion of the untested properties that would require renediation. The portion
of untested properties requiring renediation is an estinate based on findings gathered from
tested properties located in the same area as the untested properties

30. Comment: WI | EPA continue to try to obtain access to properties that have not yet been
sanpl ed?

Response: Yes. However, once we conplete the cleanup of the residential properties for which
we have access, we intend to denobilize the residential response contractors. At that point we
intend to stop our efforts to obtain access to residential properties

31. Comment:  What will be the outcone of properties for the owner(s) who do not grant access?

Response: The EPA cannot clean up properties without first obtaining | egal access. W are
attenpting to obtain voluntary access to all the residential properties.

32. Comment: WI Il water runoff froman adjacent property that is not cleaned up contam nate
the cl eaned up properties?

Response: As properties are renmedi ated, the drainage situation will be evaluated on a
case-by-case basis. Gades will be sloped to drain away fromresidences. Also, properties will
be graded to prevent or minimze any potential for runoff from adjacent properties to cause
recont am nati on

33. Comment:  How contaminated are |lands along Tar Creek as a result of flood waters that
stand there for sone tine?

Response: Sanpling of lands in the Tar Creek flood plain to date, indicates that |ead
concentrations caused by flooding are bel ow the health-risk-derived | evel of 500 ppm
Additional sanpling is planned for the remedi al action phase to further investigate the |evels
of metals in the Tar Creek flood plain

34. Commrent: Wiy was not Mam included in the study area?

Response: Mam was not included in the study area because it is not in the area which was
historically a mning area. However, EPA s selected renedy will renediate areas in Gtawa
County (including Mam ) which are located outside the mning area if those areas are found to
be contam nated with soil |ead concentrati ons above the action level of 500 ppm The reason
that the study area included only parts of the mning area is that the degree of contam nation
in the historical mning area is generally nmuch greater than for areas outside the mning area
(including Manmi), and because bl ood | ead studies found much fewer children with el evated bl ood
lead in those areas outside the mning areas.

The bl ood | ead survey conducted by the Okl ahona State Departnent of Health indicated that, for
the Mam area, the percentage of the target population (i.e., children 6 years old or |ess)
with el evated blood levels [i.e., blood | ead concentration levels |ess than 10 m crograns per
deciliter (ug/dL)] is near the EPA goal of 5%or less. Since the percentage of the target
popul ation in Mam wth elevated blood lead levels is relatively small and close to EPA's 5%
goal , EPA expects that yard-soil excavation will generally not be required in Mam . For the
smal l er portion of the target population reported to have el evated blood |lead levels in Mam,
conpared to the larger portion of the target population reported to have el evated bl ood | ead



levels in the mning area, appropriate actions generally will include blood | ead nonitoring and
heal th educati on acconpani ed by sonme |limted renediati on of |ead sources (e.g., vacuum ng of
house dust wi th high-efficiency vacuumcl eaners and covering or replacenent of chat covered
traffic areas).

35. Comment:  What is the percentage of children in Mam with elevated blood leads (i.e.,
bl ood | ead concentration levels greater than or equal to 10 ug/dL)?

Response: The Ckl ahoma State Departnent of Health ((COSDH) indicates that the percentage of
children in Manm wth elevated blood lead levels is close to 5% based on |imted screening.
OSDH has indicated plans to do a nore conprehensive screening of the children in Mam.

36. Comment:  How nany of the residential properties owned by Indians, actually have Indians
living on them and how nmany have children living there?

Response: The EPA does not have that information.

37. Comment: Is it not true, that, if a residential property is contam nated, that it does
not nake any difference whether the residents are Indian or non-Indian with regard to
whi ch properties are cl eaned up?

Response: Correct. The EPA's intent is to cleanup all the contam nated residential properties.

38. Comment: If the nmain obstacle to owners of the Indian lands granting access to EPA is
concern about the liability for repaynment of cost for renedi ation, then why does not EPA
waive this liability and any future cost reinbursenents?

Response: See response to question nunber 23 in this section of the Responsiveness Sunmary
[Section Il(a)].

39. Comment:  WI I vacant residential |ots be cleaned up?

Response: Yes. Vacant residential lots will be cleaned up, but they will be given a | owner
priority than lots with people living on them

40. Comment: WIIl information on how to deal with contam nated soil that is disturbed bel ow
18-inches as a result of excavations, such as for utilities, be provided?

Response: Information with regard to this subject will be provided as part of the health
education conmponent of the renedy. Also, a narker consisting of a geotextile fabric or other
suitable material will be placed in the bottom of excavations that reach the 18-inch depth. The
marker will serve to alert the residents or others of the contanination renaining bel ow

b. Witten Comments fromCtizen's Goups and the General Public

1. Comment:  The EPA waived or did not include Community Protective Measures (CPMs) in the
preferred alternative.

Response: The comment is not correct. Although CPMs are not the primary conponent of the
remedy they are included as a supplenental conponent in order to address uncertainties
associated with inplenmenting the renedy such as inability to secure access to all

| ead-contam nated residential properties. CPMs are also included in the renedy to hel p address
|l ead contam nation in comunities in Gtawa County which do not have soil |ead concentrations at
a |l evel which warrants conprehensive yard excavati on.



2. Comment:  Provide high efficiency particul ate vacuum cl eaners (HEPA VACs) in every hone
remedi ated to protect future generations until all sources of |ead and cadm um
contam nated soil are elimnated

Response: HEPA VACs will be nade available at no cost to local citizens. A supply of HEPA VACs
will be made available at a central |ocation(s) for check out. Providing an adequate supply of
HEPA VACs for tinme-shared use by the general public is nuch nore cost effective than providing
HEPA VACs for every hone.

3. Comment: Cardin and Picher are surrounded by chat piles and polluted water. Drainage and
wi nd bl own dust from nonrenedi ated areas will provide opportunity for recontam nati on of
renmedi ated yards. Renediation of yards in those areas will not stop the | ead and cadm um
exposures to the popul ations of those towns until all chat piles are renoved and the
surface water cleaned up. The residents of Cardin and Picher should therefore be
rel ocat ed.

Response: Although, the residential yards in Cardin and Picher are nore heavily contam nated
than the other comunities in the area, this does not nmean that the residential areas of Cardin
and Picher cannot be cleaned up to health protective levels. Mreover, based on EPA air
nonitoring, the potential that yards woul d beconme recontam nated by air deposition from chat
piles, frompolluted water, or fromother sources of lead or cadmiumin the area is either
controllable or else it is not significant. During the renediation of individual properties, if
it is determned that there is a significant potential for recontam nation, for exanple from
surface water transport or even possibly fromair deposition for specific properties, then
appropriate nmeasures will be taken to prevent recontamination. A list of neasures to be used at
source areas to prevent recontamination is as follows: (1) vegetating poorly vegetated or
unveget ated areas; (2) capping with soil; (3) capping with base coarse nmaterial or paving (4)
appl yi ng dust suppressants; (5) controlling drainage; (6) consolidating source naterials to

m nimze recontamnation potential; (7) containnment of source naterials; and (8) abating |ead
sources to prevent releases into the environnment that woul d recontam nate renedi ated areas.

Al so, to provide additional protection to the popul ati on, physical barriers (e.g., fences and
warni ng signs) will be used, as appropriate, to restrict access to mning waste which is

| ocated near residences. Due to the unique nature each situation in which recontam nati on may
occur, it cannot be determned in advance which neasures will be used; therefore
recontam nati on prevention nmeasures will be selected fromthe preceding list on a case-by-case
basis during the Renmedi al Action phase. The EPA s experience at other |ead-contan nated
residential areas has shown that the contam nated residential yards in Picher and Cardin can be
renmedi ated and nade safe for residential use. Relocation is, therefore, not necessary.

Mor eover, restoring the existing residential yards in Picher is nore cost-effective than

rel ocation.

4. Comment: Tar Creek flows through the Gty of Mam and has, on several occasions, flooded
near by nei ghbor hoods, parks and vacant |ots where children play. Neighborhoods in the
flood zone of Tar Oreek shoul d be studied.

Response: Sanpling along Tar Creek will be conducted to determne the risk in nei ghborhoods in
the flood zone as part of the residential response action selected in this ROD. The Tar O eek
flood zone residential areas will be addressed as part of the renedial action

5. Comment: |If the contam nation of Tar Creek is irreversible, warning signs should be
pl aced along the creek up to its entry into the Neosho River

Response: Warning signs would be an appropriate option, if it is determned that the
contam nation in Tar Creek poses an unacceptable risk to humans. Sanpling of |lands in the Tar



Creek flood plain to date, indicates that | ead concentrations caused by flooding are bel ow t he
health risk-derived | evel of 500 ppm Additional sanpling along and in Tar Greek to be
conducted in the renedial action phase will further determne if levels pose a risk to humans.

6. Comment: Chat fromthe sane chat piles that are of concern in the towns studied in the
mning area were spread in Mam . In the renedial investigation and feasibility study
(RI/FS) for residential areas, why was not the Cty of Mam studied?

Response: See response to question 34 in Section Il(a) of this Responsiveness Summary.

7. Comment:  The RI/FS suggests eating locally grown produce could be a source of exposure to
cont am nat i on.

Response: Even though locally grown produce was investigated as a source of exposure, the
results of the investigation indicated that consunption of locally grown produce did not pose a
significant risk.

8. Comment: Are agricultural fields contam nated? Are cattle fish and other neat sources
cont am nat ed?

Response: Agricultural areas and local fishing areas were not within the scope of the
residential area investigation. These areas and concerns will be addressed in future
investigations. Due to the size of the historical mning area, the prinary |ead-source area of
the Site--over 40 square mles, EPA has decided to divide the renedi ation of Qperable Unit 2
into several phases. The ROD is intended to address the residential phase of Qperable Unit 2.
O her areas will be investigated in future actions.

9. Comment:  The FS assunes that the soil fromthe renediated areas will be disposed of in
dry m |l ponds where soil neets or exceeds the 500 ppmaction level for lead. Wat
evidence is there that m |l ponds have been tested and that a proper site has been chosen?

Response: The current disposal area near the old Eagle- Picher Central MIIl site was an old
mll pond filled with tailings with Iead levels in excess of 500 ppm based on EPA testing.

Pl ans are to use this same disposal area for the renedial action. Any new dry mning waste
areas required for disposal will be investigated prior to disposal. However, lead levels in
tailings in mll ponds, which would be the nost |ikely candidates for disposal areas, typically
are much hi gher than 500 ppmlead. The disposal area which EPA has selected is renvote,
approxinmately 1 mle fromthe nearest residences. The EPA will contour the soil in the disposal
area SO that erosion is mninmal. Mreover, the disposal area will be covered with a | ayer of
topsoil with lead | evels bel ow the 500 ppmrenedi ati on goal .

10. Comment :  Provi de assurances that proper caps, preferably clay, then topsoil, and then
vegetation, will prevent transport of waste naterial fromwaste areas fromw nd erosion
and surface water erosion of |ead and cadm um

Response: The disposal area will also be capped with clean soil froma borrow source prior to
vegetating, unless the surface of the disposal area already has soil |ead concentrations |ess
than 500 ppm (Soil excavated fromthe yards, generally in 6-inch layers, usually contains sonme
soil with lead concentrations |ess than 500 ppm Concentrati ons greater that 500 ppm are reduced
as mxing (during normal handling of the contami nated soil) occurs with | ower concentration
soil.] In addition, the final layer of soil covering the disposal area will be required to have
a sufficient clay content and will be required to readily support vegetation in order to prevent
the disposal area frombeing a source of wind-blow dust, and to prevent erosion fromwater.



11. Comment :  The Agency for Toxi ¢ Substances and Di sease Registry (ATSDR) 1983-84 health
assessnent was conducted without the know edge that is now available. Direct involvenent
of ATSDR i s recommended, including door-to-door surveys of the population to ascertain
health information, as well as traditional sources. Studies of |ocal foods, including
fish, nmeats and wild gane should be conducted. The 1983 and 1984 assessnents showed a
need for a full health study. It should be conducted, and serve to inform Superfund
cl eanup pl ans

Response: This comment recommended specific actions by ATSDR  Therefore, EPA has furnished the
comenter's recomrendations to ATSDR for its consideration. The EPA believes that sufficient
data has al ready been devel oped to address the cleanup of contami nation at the residential areas
of the Site.

12. Comment: |If the chat piles are the major source of contaminants in the area, why are they
not being renmoved? Exposures in the community will continue until the chat piles are
covered or renoved

Response: The ROD calls for neasures to prevent chat piles fromrecontam nating renedi at ed
residential areas in situations where recontam nation potential exists. Except for these
situations, the ROD generalLly does not address chat piles because chat piles are not within the
residential areas which are being addressed by the ROD. The non- residential properties
including the chat piles, will be addressed as a part of future response actions. Renoval of
the chat piles, or covering the chat piles are anong the options that will be considered in
future studies.

13. Comment: Wiy are the chat plles not classified as a hazardous waste? Wiy are the chat
piles treated as a comodity rather than a waste? Wy are they not covered under the
Resour ce Conservation and Recovery Act (RCRA) via a pernmit with the local chat processor
and asphalt conpani es?

Response: See response to comment nunber 11 in Section Il(a) of this Responsiveness Summary.
14. Comment: Not all areas where children play have been renedi ated

Response: Al children's play areas, including any H gh Access Areas not addressed by the
removal program will be addressed in the residential response action selected in this ROD.

15. Comment:  Three and four wheeler tracks are still visible on the chat piles and people
still clinb them As long as the chat piles exist, the public should be prevented from
entry and warni ng signs should be up

Response: The chat piles and associated problens will be addressed as part of the
non-residential area response actions. As residential response actions are conducted, fences
and warning signs will be used as appropriate to restrict access to mning waste in proxinmty to
residential areas.

16. Comment :  Warning signs should be used in unrenedi ated public areas, vacant |ots and areas
whi ch show evi dence of children's play or adult recreation

Response: Al children's play areas and adult recreation areas within the residential areas
will be renediated including vacant lots. Wrning signs will be used as appropriate for
residential response actions and considered as an alternative in future response actions for
non-residential areas



17. Comment :  The nunber of hones being remediated in this action does not match the anount of
noney allocated for the project.

Response: Based on experience with average cost per yard for residential soil renediation, EPA
bel i eves that the ambunt of nobney estinmated for the project ($29,440,840) is adequate to address
t he nunber of houses estimated (1, 312).

18. Comment: Wth regard to Five Year Reviews, in light of the other concerns at the Site not
addressed by Alternative 2, this investigation should remai n open

Response: There are future investigations planned for the Site to address remaini ng

contam nation. However, for the residential areas where | ead contami nati on above the health-
ri sk-derived concentration level is renoved, a Five-Year Review is not considered appropriate
Fi ve- Year Reviews will continue for other portions of the Site

19. Comment: The water quality of the Neosho should be tested along with the fish
especially, the popular sport fish, spoonbill, white bass and catfish

Response: See response to question 7 in Section Il(a) of this Responsiveness Sumary.

20. Comment: Lead is a problem but the other toxins are of equal concern, and have nany
heal th risks associated wi th exposures

Response: Wth regard to hunan health, EPA' s risk assessnent identified |ead as the only
Site-related chem cal of concern, and identified oral ingestion as the only significant route of
exposure. Cadmiumand zinc are also Site-related chenmicals, but the concentrations in the
different nedia (e.g., soil, air, drinking water) for cadm umand zinc were not high enough to
present a risk to the population. However, as lead is renedi ated, the other netals associated
with it in the soil will also be renediated.

21. Comment :  The cl eanup does not match the risk

Response: The risk fromthe Site is posed by the ingestion of |ead contam nated soil. The
selected renedy is an appropriate response for the identified risk and will renediate the | ead
contam nated surface soil in the residential areas where it exists in concentration |evels that

are above heal th-risk-derived concentration |evels.

22. Comment: The nmillions spent on cleaning up yards in the nost contam nated areas coul d be
j eopardi zed by cave-ins which are continuing to occur

Response: Wen the mnes were dewatered the frequency of cave-ins was greater. The buoyancy of
the water now filling the mnes has substantially increased the forces resisting cave-ins. The
tendency for cave-ins is now greatly reduced.

23. Comment:  No communi ty-needs assessnent has been conducted. ATSDR needs to conduct a
heal th consul tation and heal th assessnent.

Response: This comment recommended specific actions by ATSDR  Therefore, EPA has furnished the
commenter's recomrendations to ATSDR for its consideration. The EPA believes that sufficient
data has al ready been devel oped to address the cleanup of contamination at the residential areas
of the Site.

24. Comment:  Northeastern Ckl ahoma A & M Coll ege has a walking trail, baseball field, and
foothall field that Tar Creek floods. These areas have not been tested



Response: Sanpling of lands in the Tar Creek flood plain, to date, indicates that |ead
concentrations caused by flooding are bel ow the heal th-risk-derived concentration | evel of 500
ppm Additional sanpling will take place during the renedial action phase in order to further
investigate the levels of netals in the Tar Creek flood plain

25. Comment: WIldlife in the mned area includes deer and rabbits that are often consuned by
residents. Wth contam nation of plants suspected, these aninals feeding on the
vegetation could pose a risk to consumers

Response: Investigating wildlife in the mned area was not within the scope of the residentia
area investigation. These areas and concerns will be addressed in future investigations. Due
to the size of the historical mning area, the prinmary | ead-source area of the Site--over 40
square mles, EPA has decided to divide the renediation into several phases. The ROD is
intended to address the residential phase of Cperable Unit 2. Qher areas will be investigated
in future actions.

26. Comment:  Yards where children live are being targeted first. Wth OGtawa County havi ng
such a high rate cf teen pregnancy, a hone with no child now, could easily have one soon

Response: Hones where pregnant woren live are also a highest priority for EPAwith regard to
schedul i ng yard cl eanup wor k.

27. Comment: Tar Creek runs through the nei ghborhood and children still play in and around
it. Should we? If it is dangerous, who will warn us? Parents plant gardens in soil that
has been flooded with the water from Tar Creek.

Response: Sanpling of lands in the Tar Creek flood plain to date, indicates that |ead
concentrations caused by flooding are bel ow the health-risk-derived | evel of 500 ppm
Additional sanpling is planned for the remedi al action phase to further investigate the |evels
of metals in the Tar Creek flood plain

28. Comment:  One of our nenbers (Cherokee Vol unteer Society) has tested high in blood | ead
The yard and grandparent's yard were tested. W did those tests and will other yards in
Man be tested? Wien will the rest of our nenbers be tested? Mam has been |left out of
heal th studies thus far

Response: As explained in the ROD, |ead can be a serious health problem The blood | ead |evel
of a person who has experienced el evated bl ood | ead | evel s should be nonitored on an ongoi ng
basis until levels are in the safe range. Your associate should contact the itawa County

Heal th Departnent at 918-540-2481 or the kl ahona State Departnment of Health at 405-271-4471 or
his or her famly physician. The EPA can also provide literature which explains howto avoid

| ead contamination and how to deal with lead contam nation in the hone. Contact the EPA Tar
Creek Field Ofice at 918-673-1173.

As expl ai ned above in our response to verbal comment 34, Mam |ies outside of the heavily
contami nated mining areas. Moreover, as explained in that response, blood |l ead levels in Man
have been found to b close to the range which EPA targets. Accordingly, EPA expects that
yard-soi|l excavation will generally not be required in Mam . For the snaller portion of the
target population reported to have el evated blood lead levels in Mani, conpared to the |arger
portion of the target population reported to have el evated blood lead levels in the mning area
appropriate actions generally will include blood | ead nonitoring and health education
acconpani ed by sone limted renediation of |ead sources (e.g., vacuum ng of house dust with

hi gh-ef fi ci ency vacuum cl eaners and covering or replacenent of chat covered traffic areas).



29. Commrent: A community protective neasures (CPMs) program shoul d be inplenented, not in
lieu of other cleanup strategies, but as an inportant and i ntegral conponent of an effort
to manage and abate | ead exposure, particularly fromnmultiple sources.

Response: Although CPMs are not the primary conponent of the renedy they are included as a
suppl emental conponent to address uncertainties associated with i nplenenting the remedy such as
inability to secure access to all contam nated residential properties. CPMs are al so included
to address comunities near the mning area where comunity- wi de residential |ead contani nated
yard-soi|l excavation is not considered appropriate.

C. Witten Comments fromthe State and Tribes

1. Comment :  The Quapaw Tri be concurs with EPA's preferred renmedy (Alternative #2) as the
nost appropriate alternative and concurs with the residential soil |ead renediati on goal
of 500 ppm

Response: The EPA acknow edges the Quapaw Tri be's concurrence with EPA's preferred renedy.

2. Comment: Wth regard to the Indian | ands, a comment by a representative of the Quapaw
Tribe stated that the Tribe is nost concerned that EPA will not put into a contract that
it will never try to recoup costs of renediation fromthe |Iand owners or heirs. The
comrenter also stated that an EPA representative had stated this policy, but not in
witing. The comrenter also expressed that assurance was needed in witing that the costs
of EPA's response actions will never be borne by the allottees or their heirs. The
comrenter also stated that without this "guarantee" that the Tribe will be unable to
advise its nmenbers to allow the renediation. A representative of the Inter-Tribal
Envi ronnental Council of Cklahoma (I TEC) al so enphasi zed the need for witten assurances
to the Indian I and owners that they will not be held |iable for cleanup costs, to allay
reluctance to grant access to EPA for response actions.

Response: Pl ease see Response to Comment 23 in Section Il(a) of this Responsiveness Summary.
Pl ease al so see the Transcript of Public Meeting on Proposed Plan for the Tar Creek Superfund
Site, March 27, 1997, page 33. The EPA is greatly concerned that it has been be unable to
obtain access to all Indian properties targeted for response actions. The EPA is working
diligently along with the Bureau of Indian Affairs to try to resolve these issues.

3. Comment: A representative of the Quapaw Tri be recommended that the m ning conpanies'
Community Health Action and Monitoring Program (CHAMP) summary data (the concl usi ons and
overal |l findings) that were presented at the CHAMP neeting at the Picher El enmentary
School , Picher, Cklahoma on April 15, 1997, should be nade a part of or at |east
referenced in the Adm nistrative Record.

Response: The EPA was furni shed a sunmary packet of the CHAMP data froma representative from
| TEC who attended the neeting. The EPA has reviewed the summary packet and will include it in
the Administrative Record.

4. Comment: A representative of the Quapaw Tribe and a representative of | TEC nade siml ar
comrents that the flood plain of Tar Creek in the Manm area should be tested as part of
the response actions for the residential areas.

Response: Additional sanpling along Tar Creek will be conducted to determ ne areas of potential
ri sk in neighborhoods in the flood plain as part of the residential response action. The Tar
Creek flood plain area will be addressed as part of the renedial action. The EPA does note that
sanpling of lands in the Tar Creek flood plain to date, indicates that |ead concentrations



caused by flooding are below the health-risk-derived |evel for lead in soil of 500 ppm

5. Comment: A representative of | TEC stated that if the flood plain is contamnated fromthe
flooding of Tar Creek with netals above | evels of concern, that EPA should eval uate the
use of constructed wetlands to control flooding and contam nant |oading along the | ower
reaches of Tar Oreek and that these actions should be included as part of the response
actions for the residential areas.

Response: |If EPA determnes that the levels of netals caused by the floodi ng poses an
unacceptable risk to the population living in the flood plain, then EPA will conduct appropriate
renmedi ation as part of the response for the residential areas. Also, if neasures are needed to
prevent recontamination of any renediated areas in the flood plain, then EPA will al so consider
alternatives, including constructed wetlands, to prevent possible recontam nation

6. Comment: A representative of | TEC, stated that the Quapaw Tribe is interested in the
possi bl e econoni ¢ devel opnent of two non-residential Indian-owned properties (the forner
Eagl e-Picher field office rite and the fornmer Childress Chemical Conpany site) located in
Cardin, Cklahoma. The commenter stated that timely renediati on of these two properties
will pronote their econom c devel oprent.

Response: The EPA is also concerned that properties be renediated in a tinely manner. The EPA
is also sensitive to the needs for econom c redevel opnent in the area. Due to the scope of the
Tar Oreek Superfund Site, all the possible renmedi ati on needed nust be spaced out over tinme. The
nost inportant factor guiding prioritization of response actions at the Site is the sensitivity
of the human popul ati on exposed. For this reason, the cleanup of the residential areas, which
are extensive, are being given priority over industrial areas and other areas. The
non-residential properties, including the two properties referenced by the commenter, will be
addressed later as part of the non-residential response actions.

7. Comment: A representative of the ITEC, which is a consortiumof 31 tribes in the State of
Gkl ahonma, stated that | TEC menber Tribes favor EPA's preferred remedy (Alternative #2)
with the 500 ppmsoil lead action level. The commenter stated that since it nmay not be

possi ble for the EPA to obtain access to all of the Indian owned property, that at |east
sone of the CPMs outlined in Alternative #3 will probably have to be included in the
overal | renedy.

Response: The EPA acknow edges | TEC s support for EPA's preferred renmedy. Although CPMs are
not the prinmary conponent of the renedy, they are included as a suppl enental conponent to
address uncertainties associated with i nplenenting the remedy such as inability to secure access
to all lead-contam nated residential properties, and to address |ead contam nation in
communities in Gtawa County, particularly those outside the mning area where comunity-w de
residential |ead contam nated yard-soil excavation is not considered appropriate

8. Comment: Wth regard to the access to Indian | and i ssue, a representative of | TEC stated
that EPA, the Bureau of Indian Affairs, and Tribal governments should nake efforts to
educate reluctant property owners about the benefits of renediation on their neighbor's
properties by hosting open houses and field trips to properties where renedial work is in
progress or has been conpleted. The comrenter al so recommended that testinonials from
owners satisfied with the remedi ation of their properties should also be included in these
presentations. The comenter al so recommended that EPA, BIA and the Tribal governnents
shoul d publicize the favorable comments fromresidents and | ocal governnent officials
about the success of the residential response actions already being conducted under EPA' s
renmoval program



Response: The EPA concurs with the need to educate reluctant property owners about the benefits
of renediation in an effort to encourage those individuals to grant access to EPA so that EPA
can conduct response actions. The EPA and BI A are al ready undertaki ng considerable efforts in
this regard. Specifically, EPA BIA and DO have entered into a menorandum of agreenent
(January 1997) regarding efforts which will be nmade to secure access to Indian |ands. Under
this MOA, BIA and EPA officials are contacting each reluctant | and owner over the tel ephone and
in person if possible. W think that the commenter's ideas are good ones, and we will try to
incorporate theminto our future actions as appropriate

9. Comment: An I TEC representative asked if any studies are being conducted, or will be
conducted, to docunment the nature of any |lead-related health problens anong residents of
the Site. The commenter recomended that the results of such studies, past and present,
be made known to the public.

Response: The EPA's task under Superfund is generally to clean up uncontrolled rel eases of
hazar dous substances that nay pose a risk to hunan health or welfare or to the environnent.
Whenever we can, we hope to clean up hazardous substances before they cause health probl ens.
Accordingly, our investigations are generally targeted toward | ocating dangerous concentrations
of these materials. W generally do not conduct health surveys as such, though sonetines that
data is hel pful. The EPA believes that sufficient data has al ready been devel oped for the
purpose of addressing the cleanup of contam nation at the residential areas of the Site under
Superfund. Results of health studies of nmetal contami nation that are in EPA s possession are
pl aced, as a nornal practice, in the Site repository at the Manm Public Library, Mam,

&l ahoma. Only confidential portions of such health studies, |ike personal nedical data, nanes,
or addresses, would be withheld to protect privacy. Health studies, such as the commenter
refers to, are normally the purview of health agencies rather than EPA. Therefore, EPA has
furni shed the commenter's recomrendati ons to ATSDR for its consideration. The EPA is aware of,
though not a participant in, two | ead exposure studies by the University of Cklahoma, Health
Sci ences Center. These two studies include nonitoring of blood |ead levels, but to EPA s

know edge, they do not include investigation of other health problens or effects. These two
studies are the recently conpl eted CHAMP study whi ch was funded by certain mning conpanies (or
their successors), and the Native American Lead Exposure Study, funded by National Institute of
Envi ronnental Health, which is currently in progress.

10. Comment:  The Okl ahona State Departnent of Environmental Quality (ODEQ concurs with EPA' s
preferred remedy (Alternative #2) and concurs with the residential soil |ead renediation

goal of 500 ppm

Response: The EPA acknow edges the ODEQ s concurrence with EPA's preferred renedy.



TAR CREEK SUPERFUND SI TE
OTTAVWA COUNTY,  OKLAHOVA
RESPONSI VENESS SUMVARY, SECTION Il, PART B

SUMVARY OF RESPONSES TO MAJOR COMMVENTS RECEI VED DURI NG THE PUBLI C COMMENT PERI CD FOR THE
PROPCSED PLAN FOR THE RESI DENTI AL AREAS FROM M NI NG COMPANI ES ( OR THElI R SUCCESSCRS) THAT
FORMERLY CPERATED AT THE SITE, AND FROM THE U. S. DEPARTMENT COF THE | NTERI OR

The U.S. Environnental Protection Agency (EPA) received comments in a letter of May 22,
1997, from Gary D. Uphoff on behal f of ASARCO Inc., Blue Tee Corporation, Childress Royalty
Conpany, Inc., Gold Fields Mning Corporation, and the Doe Run Resources Corporation (Uphoff,
May 22, 1997). The EPA al so received comments in a letter of May 9, 1997, fromLisa G Esayian
on behal f of NL Industries, Inc. These conpanies (or their successors) fornerly conducted
m ni ng operations at the Tar Creek Superfund Site (the "Site"), and are referred to collectively
in this docurment as the "Conpanies." Comrents were also received in a letter of My 15, 1997,
fromEdward B. Cohen of the U S. Departnent of the Interior (DA, My 15, 1997). This docunent
addresses the comments received fromthe Conpanies and the U . S. Departnment of the Interior
(DA). It should be noted that this docurment is only a part (Part B) of the Responsiveness
Summary attached to the Record of Decision (ROD) for the Tar Creek Superfund Site, Residential
Areas. Another part (Part A) of the Responsiveness Summary addresses additional coments
received fromother parties.

After review ng and assessing the comments provided by the Conpanies and DA, EPA has
determ ned that the coments do not provide any new i nformati on that woul d change EPA's initial
determ nation, as set forth in the Proposed Plan, that the Preferred Alternative (Alternative 2)
best neets the requirements of the Conprehensive Environnental Response, Conpensation, and
Liability Act (CERCLA) and the National Contingency Plan, 40 CFR Part 300. DA and the
Conpanies, in their coments, have requested or recommended that EPA performcertain additional
tasks. These tasks are listed below. The EPA s review of the comments submtted by DO and the
Conpani es has found that the coments do not provide any significant information that supports
the performance of the follow ng tasks as requested or recomended by the Conpanies or DO :

S Revising the Renedial Investigation (R) to include other data on sources of |ead,

S Revising the Feasibility Study (FS)to include an additional alternative for detailed
anal ysi s;

S Revising the FS to include additional discussion of Community Protective Measures

(CPMB) ;

Revi sing the Renmedial Action Ohjective (RAO;

S ntaining additional scientific data to serve as the basis for remedy sel ection, or

revising the existing scientific data upon which renmedy sel ection is based,;

Revising the FS to provide additional justification for the selected renedy; and

S Selecting a renedial action alternative other than alternative 42 which is the
Preferred Alternative described in the Proposed Pl an.

wn

wn

In their comments, the Conmpanies and DO have recommended or requested that EPA perform
the above list of additional actions. The additional actions are not warranted, and EPA s
position is supported by EPA' s responses to comments provided below in this docunent. The EPA's
responses address the significant issues raised by the Conpanies and DO .

The docunents that EPA relied upon in preparing this response include without limtation
the foll ow ng:



Agency for Toxic Substances and D sease Registry (ATSDR), 1995, Qtawa County Bl ood Lead Summary
(informal), Menorandum from Jennifer Lyke (ATSDR Regi on 6), Decenber 18, 1995.

Bornschein, RL., CS dark, UW Pan et al., 1990, Mdvale Comunity Lead Study, Departnent of
Envi ronnental Health, University of G ncinnati Mdical Center.

Centers for D sease Control, COctober 1991, Preventing Lead Poi soning in Young Children.

Chappell, W et al., 1990, Leadville Metals Exposure Study, Col orado Department of Health
(Division of D sease Control and Environnmental Epidem ol ogy), University of Col orado at Denver
(Center for Environnmental Sciences), and U S. Departnent of Health and Hunan Services

( ATSDR/ PHS) .

Chrostowski, P.C. and J. A Weeler, 1992, A Conparison of the Integrated Uptake Biokinetic
Model s to Traditional R sk Assessnment Approaches for Environmental Lead, In: Superfund R sk
Assessnent in Soil Contam nation Studies (K B. Hoddinott, ed.), ASTM STP 1158, Anerican Soci ety
for Testing and Materials, Philadel phia, pp. 151-166.

DA, July 24, 1996, Draft-Final Site Evaluation Findings Report, Tar Creek NPL Site, Cklahonm
Cty Field Area, Cklahoma, Report by C C. Johnson & Malhotra, P.C. for the Bureau of Land
Managenent .

Hogan, KA, RW Eias, AH Mircus, and P.D. Wite, 1995, Assessnent of the U S EPA | EUBK
Model Prediction of El evated Bl ood Lead Levels, The Toxicol ogist, Vol. 15, No. 1, pp. 36-37.

Mal coe, L.H., 1996, Quarterly Report, CHAMP Program July 1996- Cct ober 1996.
Mal coe, L.H., 1997, Quarterly Report, CHAMP Program January 1997- March 1997.

Mal coe, L.H., et al., April 15, 1997, Meeting Handout Data Sunmary, CHAMP Public Meeting, Picher
H gh School, Picher, Gkl ahona.

Renner, R, 1995, Wen is Lead a Health Ri sk?, Environnental Science & Technol ogy, Vol. 229, No.
6, pp. 256-261.

Sedman, R M and R J. Mahnood, 1994, Soil Ingestion by Children and Adults Reconsidered Using
the Results of Recent Tracer Studies, J. Air & Waste Manage. Assoc., Vol. 44, pp. 141-144.

Stanek, E.J. Ill and E. J. Calabrese, 1995, Daily Estinates of Soil Ingestion in Children,
Envi ronnental Heal th Perspectives, Vol. 103, No. 3., pp. 276-285.

EPA, March 1990, Exposure Factors Handbook, O fice of Health and Environnmental Assessnent

EPA, April 1992, Quidance for Data Useability in R sk Assessnent (Part A), Final

EPA, 1994a, MenorandumfromElliott P. Laws (Assistant Admnistrator) to Regional Administrators
1-X, Re: Revised InterimSoil Lead Cuidance for CERCLA Sites and RCRA Corrective Action
Facilities, OSWER Directive # 9355.4-12, July 14, 1994.

EPA, 1994b, Validation Strategy for the Integrated Exposure Uptake Biokinetic Mddel for Lead in
children, Prepared by the Technical Review Wrkgroup for Lead, Office of Energency and Renedi al
Response, EPA 540/ R-94-039.

EPA, 1994c, Quidance Manual for the Integrated Exposure Uptake Biokinetic Mdel for Lead in



Children, Ofice of Emergency and Renedi al Response, EPA/ 540/ R-93/081.

EPA, April 1996, Urban Soil Lead Abatenent Denonstration Project, Volume 1: EPA Integrated
Report

EPA, Septenber 1996, Prelimnary Renediation Goals, Residential Exposures, Tar Creek Superfund
Site, Gtawa County, lahoma

EPA Region 6, (Revised July 10, 1996), Tar Creek Superfund Site, Technical Reply Docunent,
Resi dential Area Response Actions (Included as Attachment 2 to Section Il, Part B of this
Responsi veness Sunmmary)

EPA Region 6, May 15, 1997, Tar Creek Superfund Site, Detail ed Response to Coments Received
During the Public Comment Period for the Renoval Action for the Residential Areas (Included as
Attachrment 1 to Section Il, Part B of this Responsiveness Summary)

Uphoff, G D., Cctober 22, 1996, Comments on EPA's Renoval Action on behalf of ASARCO Inc., Blue
Tee Corporation, Childress Royalty Conpany, Inc., Gold Fields Mning Corporation, and the Doe
Run Resources Corporation.

COMMENTS ON THE QUALI TY OF THE DATA

1. Comment: The EPA's soil lead data for the Tar Creek Superfund Site are inconsistent with
data previously collected at the two other mning related Superfund sites in the Tri-State
Mning District, Cherokee County (Kansas) and Jasper County (Mssouri). Specifically, the
mne and mlling wastes for all three sites should be simlar, since they are all part of
the same geol ogi cal ore deposit zone and they enpl oyed simlar processing nethods, yet the
soil lead levels found in the Okl ahona portion of the district (i.e., the Site) were
significantly higher than in the Kansas and M ssouri portions.

Response: The wastes for all three sites are simlar in nost characteristics, but there is
great variation in concentrations of lead in the various waste across the Tri-State M ning
District. There is also considerable variability in the concentrations of lead in chat in the
pil es around Picher. The concentration in sone of the chat found in Gtawa County is quite
sufficient to account for the |l ead concentration levels found in residential soil at the Tar
Creek Superfund Site.

2. Comment: The yard soil data collected by Ecol ogy and Environnent (EQE), EPA's
envi ronnental engineering contractor, at the Tar Creek Superfund Site are extrenely biased
and unrepresentative because of sanpling and conpositing procedures used. The nean soil
| ead concentration for eight Picher residences reported by Danes & More (D&, an
engi neering consultant hired by the Conpani es (Uphoff, Cctober 22, 1996), based on their
followup soil sanmpling investigation, was |less than half the nean soil |ead concentration
that was reported by E&E for the same properties.

Response: The information provided in the comment is not correct. The EPA has responded in
detail to a previous simlar comment. (See EPA Region 6, May 15, 1997: Comment 41, and issue
"A" in the Response to Issues in the D&V Report.) Briefly, the differences in soil |ead
concentrations reported by E&E in the Tar Oreek Superfund Site Residential Renedial
Investigation (RI) and D&M in its fol lowup study were due to differences in what was sanpl ed,
not to bias or unrepresentativeness in E&QE' s sanpling and conpositing procedures. The D&M

foll owup study sanples included a much | ower proportion of dripline sanples. Also, the D&M
sanpl es were collected froma different depth than the EQE sanples (0 to 2 inches for D&M versus
Oto 1 inch for EQE). The soil sanpling nethodol ogy used by E&E at the Tar Creek Superfund Site



is coomonly used at Superfund sites and is very simlar to nethodol ogy that was used by D&M in
its investigation of the Jasper and Cherokee County portions of the Tri-State Mning District.

3. Comment: The EPA's estinmates of average yard soil concentrations were biased because the
individual strata were not weighted by relative stratumsize. [The termstratumas used
by the commenter is a physically defined area (e.g., frontyard, backyard, or driveway)
that was sanpled and is consistent with EPA usage in the sanpling design (EPA April 1992
Exhi bit 44).]

Response: The EPA typically uses the arithnmetic average concentration of a contamnant within
an exposure area to estinate exposure based on the assunption that contact w th the contam nant
anywhere in the exposure area is equally likely. This is a useful and reasonabl e default
assunpti on.

In deriving an estinate of |ong-term exposure point concentrations, two inmportant factors that
will affect exposure to soil contam nants, other than the relative size of an area, are the
anmount of time a receptor spends in different portions of an exposure area and the accessibility
of the contam nants in those areas. For exanple, a child mght spend nore tinme in a small play
area, like a swing set, a sandbox, or a driveway, than in a large front yard. The presence or
absence of ground cover also affects the accessibility of soil contam nants. Front yard and
back yard areas are usually covered with grass which reduces a receptor's contact with the soi
in those areas and reduces the amount of soil tracked into the house fromthose areas. Thus an
area wei ghted average concentrati on does not necessarily provide the best estimate of exposure
to yard contam nants.

4. Comment:  Appropriate stratumwei ghts for obtaining an unbi ased estimate of the |ot
average concentrations cannot be derived fromthe relative stratumareas al one, but shoul d
al so be based upon the relative proportion of fine material in the soil

Response: An additional weighting factor based on the anount of fine material in a stratum does
not necessarily provide a better estimate of exposure to soil contam nants. As already noted
the presence or absence of ground cover nmay greatly affect the accessibility to soi

contam nants. Exposure to soil froma |lawn-covered yard area, with a higher fraction of fine
material, could be |l ess than froman unpaved driveway. The soil sanpling programused by EPA
for the Tar Creek Superfund Site has been conmonly enpl oyed by EPA at other sites with favorable
results

5. Comment:  As docunented in the "Review of the Soil Sanpling Approach . . . " by Key
Envi ronnental (Uphoff, May 22, 1997, Attachnment 1), the individual stratum neans were
t hemsel ves bi ased.

Response: The main thrust of the discussions about stratum average estimates in Attachnent 1 is
that the variability of contam nant concentrations within each stratum has not been defined and
that the nunber of sanples and the anbunt of material collected per sanple nmay not be sufficient
to capture the full range of variability that nmay exist in these areas and that failure to
capture all of the variability could | ead to concentration estinates that are not perfectly
representative of the area (i.e., that may not have captured all of the variability - not that
they deliberately msrepresent the true concentrations).

The commenters have not provi ded any evi dence that these hypothetical issues have had any rea
effect on the data in this case or shown what the magnitude of any effect m ght be. Neither
have the commenters shown that their recommended nethods woul d significantly inprove the
accuracy of the estinates of potential exposure to soil contaminants to justify the additiona
tine and expense. That is, although the issues raised in this comrent have only recently



energed in the arena of environmental sanpling, and were not addressed in the EPA sanpling
gui dance docunents avail abl e when the Tar Oreek Sanpling Plan was bei ng devel oped, the
comrent ers have provi ded no evi dence that the hypothetical issues raised would have any rea
effect on the data gathered at the Site

6. Comment: A previous EPA response that "any reasonabl e wei ghted average is likely to be
nunerically simlar (+ or -10 to 20% to the sinple average" is without justification

Response: The EPA statement was based on conparison of the sinple average of the average
concentrations neasured in the various subareas investigated with wei ghted averages based on
several different weighting schenes. Accordingly, the different wei ghing schenes produced
simlar nunerical results.

7. Comment :  Exclusion of the garden areas fromthe property average effectively assigned a
wei ghting factor of zero to garden soil

Response: As explained in the BHHRA, exclusion of garden soil fromthe property average was
based on an exposure assessnent decision that direct contact with garden soil was not likely to
be a conpl ete exposure pathway for young children. For this reason, it did not assign such a
wei ghting factor.

8. Comment: It cannot be determ ned whether the sanpling design provided sufficient data for
remedi al deci sion making in accordance w th EPA guidelines.

Response: Before the start of the residential soil sanpling programfor the Tar Creek Superfund
Site, sonme 1,500 sanples were collected fromH gh Access Areas in the Study Area and anal yzed
for lead. These sanples were log nornally distributed and the log transfornmed results had a
coefficient of variation (CV) of 25.4%

According to EPA guidance, which is consistent with generally accepted scientific practice, the
m nimum statistical perfornance required for risk assessnent is a confidence |evel of 80%
statistical power of 90% and a mninmumdetectable relative difference (MORD) of 10%to 20%
Wth a coefficient of variation of 25% 29 sanples would be required to achieve a MORD of 10%
and 8 sanples would be required for a MORD of 20% The average yard soil concentrations for

i ndi vidual properties were based on 15 to 25 separate soil aliquots dependi ng on whether a
driveway and a play area existed at a property. Therefore it appears that the residentia
sanpl i ng program provi ded data of sufficient quality for risk assessnent purposes even at
individual residential properties. However, no statistical inferences were based on sanpling
results for individual properties. The decision about whether renmedi al neasures were required
was based primarily on the predicted risk of blood | ead | evels greater than 10 m crograns per
deciliter (ug/dL) for the Study Group Hones as a group. This estimate of comunity risk was
based on nore than 400 conposite soil sanples and nore than 2,000 separate soil aliquots, nany
nore than were needed to ensure adequate data quality for risk assessment purposes.

9. Comment:  The soil sanpling procedure described in the Renedial Investigation Report
(Brown and Root 1997) indicates an error in the selection of sanpling |ocations: "Sanpled
| ocations included those areas deened by the sanpling team as bei ng obvi ous signs of
chat."

Response: The statenent in the Rl Report prepared by Brown and Root has been m sinterpreted.
Locati ons show ng obvi ous signs of chat may have been included anong | ocations sanpl ed; however
such locations were neither deliberately selected nor were they avoi ded because of the presence
of chat. The sanpling plan, which was devel oped and carried out by EQE, was neutral with
respect to chat, neither deliberately selecting nor desel ecting |ocations exhibiting signs of



chat. The statenent quoted fromthe Brown and Root Rl Report appears nowhere in E&QE' s Sanpling
Pl an, Data Eval uation Summary Report, or Baseline Human Health R sk Assessnment Report.

10. Comment: Drying the soil sanples prior to particle size fractionation by sieving nmay have
introduced sanple preparation error by altering the physical size distribution fromthat
found in situ

Response: Particle size fractionati on was acconplished using gravity and nechani cal agitation
of the sieve. Sone mnor incidental drying nay have occurred during these processes. However
no significant sanple preparation error was introduced by the size fraction process, because any
particle size reduction as a result of the drying acconpanying soil sanple preparation is not
likely to have been significantly nore than the size reduction that already occurred naturally
as a result of repeated wetting and drying cycles and weathering forces in nature

11. Comment: It would be interesting to assess the decision error risks associated with the
use of as few as 15 sites sanpled in the Reference Area.

Response: The comment has inadequate basis. The EPA' s decision as to whether renedial nmeasures
were required was based prinmarily on conparison of the blood | ead | evels predicted for current
and future residents of the Study G oup hones to EPA' s | ead exposure managenent goal (EPA s goa
is that a typical child or group of simlarly exposed children should have no nore than a 5%
chance of having a blood |ead | evel greater than 10 ug/dL), not on a conparison of predicted

bl ood lead for residents of Study Goup and Reference Area hones. The Reference Area was used
to hel p EPA evaluate the effect of |ead exposures unrelated to mning wastes on predi cted bl ood
lead levels, not as a basis for EPA's decision to take remedi al neasures.

12. Comment: There was too great a difference in the nunber of sanples collected fromthe
Reference Area (15) and the Study Area (>1900) to justify conparison of the two data sets.

Response: The Reference Area was established primarily to provide a reference data set for
conparison with the Study G oup data set that included 100 residences, not for conparison with
all of the nore than 2,000 residences in the Study Area as a whole. Wien fornal statistica
conpari sons were nade between the contam nant concentrations in various environnental nedia from
the two areas (i.e., the 100 conpared to the 15), well established statistical nethods

including t- tests and Mann-Wiitney U-tests that take sanple size differences into account, were
used.

13. Comment: It is not clear that the Reference Area was selected in accordance with EPA
gui dance which indicates that a reference area should not differ froma cleanup area in
physi cal, chemcal, or biological characteristics. The Reference Area for the Tar O eek
Superfund Site was sel ected based on its simlarity to Picher with respect to the
characteristics of its housing stock

Response: The main purpose of the Reference Area was to hel p EPA evaluate the effect of |ead
exposure factors other than exposure to mning related wastes on predicted bl ood | ead |evels.
Therefore, the main requirenents for the Reference Area were that it be outside of the mning
area, and have housing stock simlar to that in the mning area to control for possible |ead
pai nt exposure. The chosen Reference Area fulfilled these nain requirenents because it is
outside the mning area, but contains hones which are simlar to the hones in the mning area
with respect to age, type, and size--prinmary factors in determning the |ikelihood of |ead paint
cont am nat i on

14. Comment: The soil particle size fractionation nethods used in preparing sanples for
anal ysis may have bi ased EPA's selection of an action level and the Preferred Renedia



Alternative. The mnus-250 micron fraction does not provide an appropriate basis for
sel ection of Prelimnary Renedial Goals or renedial alternatives.

Response: The EPA selected the renedial goals, action levels and renedial alternatives for the
Tar Oreek Superfund Site utilizing blood |ead |levels predicted by the | EUBK nodel. The soi
sanpl es used as input to the | EUBK nodel were prepared in accordance with EPA Region 6's
standard procedures which include sieving the sanples through a 60-nmesh screen. The m nus
60-mesh fraction includes particles approxinmately 250 microns in size or snaller and is the
fraction nost likely to adhere to the skin and be ingested through hand-to-nmouth contact. Since
ingestion is of primary concern, this screening nethod is appropriate. The EPA Technical Review
Wor kgroup for Lead recommends that | ead concentrations nmeasured in this fraction of soil be used
in the I EUBK nodel because it is the fraction nost likely to adhere to the hands of a small
child and be ingested. Therefore, it was entirely appropriate to base renedi al decisions on
this soil particle size fraction

15. Comment :  Conparison of soil lead results obtained by X-ray fluorescence (XRF) for the
m nus 10-mesh fraction with results obtained by EPA Contract Lab Program (CLP) nethods for
the mnus 60-nesh fraction is inaccurate and i nappropriate.

Response: Because of the |arge nunber of sanples that needed to be analyzed and the rapid
turnaround required, it was necessary to anal yze nost of the soil sanples collected by XRF. The
enpirical relationship between the XRF and CLP results was determ ned by |inear regression

anal ysis on the log-transformed data, and the regression equation was used to convert the XRF
concentrations to the correspondi ng CLP val ues

The p-value for the slope of the regression equation (the probability that the observed
correlation is a statistically rare occurrence) was | ess than 0.0005 and the data were uniformy
distributed fromhigh to low. These results indicate that the correlation was very strong.
However, there was sonme scatter about the regression |line due to neasurenment errors associated
with both the XRF and CLP data. Because the linear regression is based on | og-transforned data
back transfornmation nagnifies the scatter. The regression line predicts for any given XRF
concentration, log-transformed, the expected value of the log of the CLP concentrations (which
woul d be the average over many trials). However, because of neasurenent errors, individua
observed values fromthe CLP data may differ fromthe predictions. That does not nean that the
regression equation i s wong.

COMMENTS ON LEAD SQURCES OTHER THAN M NI NG WASTE

16. Comment: Paint is a primary contributor of lead to Site soil based on the |arge
proportion of older homes in Picher with peeling exterior |ead-based paint, the higher
lead concentrations in dripline soil conpared to other soil strata, and the presence of
soil lead levels simlar to those found at the Tar Oreek Superfund Site in ol der urban
areas where | ead-based paint is the prinmary source of |ead.

Response: The EPA has responded to these points when they were made in previous simlar
comrents. (See EPA Region 6, May 15, 1997: Comment 20, and issue f in the Response to |ssues
in the D&M Report.) The EPA acknow edges that | ead-based paint nmay be an inportant source of

| ead at sone residences; however, the weight of evidence indicates that |ead-based paint is not
the primary source of the elevated soil |lead | evels found at nost of the residential properties
in Picher. Wile lead levels at drip lines tended to be higher than in other yard areas, they
were substantially higher at fewer than 20% of Study G oup honmes. Furthernore, the avail able
pai nt chip data show no discernable difference in the preval ence of |ead-based paint between the
Study Group and Reference Area hones; therefore, paint cannot account for the order of magnitude
difference in soil |ead concentrations between the two areas. Mreover, the risk fromyard soi



contai ning | ead-contam nated mning waste is, by itself, enough to warrant cleanup of that soi
as called for in the ROD

17. Comment :  Lead speci ati on anal yses conducted by Dr. Burke Burkart for EPA and Dr. John
Drexler for DO indicated that the prinmary sources of lead in residential soil at the Site
were paint and snelter wastes. The results of the anal yses by Burkart and Drexler are
di scussed in a report prepared by Geonega (Uphoff, My, 22, 1997, Attachnent 2), which
al so presents new data for 4 waste sanples fromthe Hockerville snelter and 3 sanples from
chat piles. According to Geonega's report, the forms of lead found in the snelter waste
are identical to the forns identified in yard soil fromPicher, and this confirns that
snelter wastes are the principal source of lead in the soil. Further the |ead content of
the snelter wastes, inthe 2 to 7 percent range, can credibly explain the |ead
concentrations in residential soil at the Site. Al so, the DO electron mcroprobe
anal ysis indicates that up to 66 percent of the lead in residential soil is attributable
to snelter emissions. It also indicates that |ead paint nmay contribute up to 17 percent
of lead in soil at the Site. The microprobe work is described in DO's report titled
"Draft Final Site Evaluation Findings Report, Tar Creek NPL Site" dated July 24, 1996

Response: Previ ous EPA responses have addressed simlar comments with regard to the Burkart and
Drexler reports. (See EPA Region 6, May 15, 1997: Comment 29, and issue e in the Response to
I ssues in the D&M Report.)

The figures for paint and snelter emssion contributions to soil lead are msleading. The 17
percent figure for paint is the nean of the paint percentages listed for soil sanples in Table
4.5.2.1 of DO's report (DA, July 24, 1996) based on Drexler's electron mcroprobe results.

For three of the soil sanples (044, 379, and 502), the bulk of the "Paint" Percentage shown in
the table was actually reported by Drexler as "cerussite (paint?)," which neant that the source
of the cerussite could not be identified but that paint was a possible source. Cerussite is

al so a weat hering product of galena, which is often found in chat. Cerussite was positively
attributed to paint in only one soil sanple (396). The 66 percent figure for snelter em ssions,
whi ch al so comes fromthe soil results in Table 4.5.2.1., is the nean percentage of |ead
reported as Pb(M O and M/ FePbO However, the lead in Mi/ FePbO is not necessarily related to
snelter em ssions. Moreover, MPbO and FePbO are secondary weat hering products formed in soi
when sol ubl e | ead conpounds react with iron and nanganese oxides that are naturally present in
soil, so they are not necessarily due to snelter enissions either

The findings of the Geonega Report are not a "finger print" for snelter waste as the coment
inplies. The Geonega Report, states in a discussion of two of the four snelter waste sanples
fromHockerville that "Lead was present as |lead (netal) oxides and antinony (netal) oxides
phases identical to those identified in yard soils in the in the 1996 Drexler report,
corroborating the conclusion that there is a substantive contribution of snelter lead to the

|l ead pool in the residential yards." The EPA acknow edges that |ead(netal)oxides were
identified in the soil sanples analyzed, along with a nunber of other |ead mneral forns.
However, the nere presence of |ead(netal)oxi des does not prove that snelters are the principa
source of lead in the soil. Lead (metal) oxides have not been proven to be a "finger print" of
snmel ter waste

No snelter has been identified that could account for the lead levels found in soil at the Tar
Creek Superfund Site. The Ontario Snelting Conpany snelter near Hockerville is the only snelter

known to have operated on the Site. It was located 3 mles east of Picher in a generally
crosswi nd or downwi nd direction under prevailing wind conditions, too far away to account for
the soil lead levels found in Picher soil. Furthernore, the highest soil |ead concentrations

were generally found in Picher and Cardin. There is no evidence of an area-wi de gradient in
soil lead concentrations centered on the Hockerville snelter that would be expected if em ssions



fromthat snelter were a major source of soil lead levels in the Study Area and particularly in
Pi cher and Cardin, the areas nost affected by |ead contam nation

H storical information on the Tri-State Mning District indicates that there was a nuch greater
concentration of large central mlling operations in the Picher/Cardin area than there was

el sewhere in the Tri-State Mning District. The size and abundance of former and existing chat
piles in the Picher/Cardin area testify to this fact. The evidence shows that various rel eases,
fugitive em ssions, and wastes associated with the historical mning and ore processing
operations were the ngjor source of the elevated soil lead levels found in the Site area

18. Comment :  Qm ssion of data concerning the potential sources of |ead undernines the
validity and reliability of the R, Baseline Human Health Ri sk Assessnent (BHHRA), the
Feasibility Study (FS), and the renedy selection. The commenter repeatedly identifies the
| ead speciation data as the primary om ssion

Response: The comment has no basis. No significant and reliable data on sources of |ead were
omtted. The R, BHHRA, and FS contain sufficient reliable data which indicate that the |ead

contamination in the residential soil is primarily frommning waste. As explai ned above in our
response to question nunber 17, the speciation data to which the commenter refers are
inconclusive as far as the identification of the sources of lead in the mining area soil is
concerned. It should be noted that the speciation data have been considered by EPA, and they

are included in the Admnistrative Record File for the Site.

19. Comment: DA and EPA have confirmatory infornmation on three historic snelters that
exi sted in the Picher area.

Response: The Ontario Smelting Conmpany snelter near Hockerville is the only snmelter confirned
to have operated on the Site (See Response to Comment 17 above). Infornation about the two
other reputed snelter |ocations was apparently drawn from a DO database. However, the
locations identified are not confirned |ocations of significant fornmer snelter operations.
There are no historical records or other data denonstrating significant snelting in the

Pi cher/Cardin area

COMMENTS ON THE | EUBK MODEL AND | TS APPLI CATI ON AT THE SI TE

20. Comment: The IEUBK nodel is flawed and, in its current form does not provide a reliable
and accurate basis for nmaking decisions about children's health

Response: The IEUBK nodel is the best tool currently available for assessing blood | ead |evels
in children (EPA 1994a) and a good predictor of potential long-termblood | ead |l evels for
children in residential settings. The nodel has received extensive peer review fromboth the
Sci ence Advisory Board and the Techni cal Review Wrkgroup for Lead. In July of 1992, the Ofice
of Solid Waste and Renedi al Response (OSWER) convened a neeting to solicit conments on the
ori gi nal Uptake/Bi oki netic (UBK) nodel froma wi de range of interests, including environnmenta
groups, citizens, and lead industry representatives, and incorporated comments fromthese groups
into the current | EUBK nodel

In 1994, EPA outlined its strategy for | EUBK nodel validation (EPA 1994b). Initial results of
the validation effort were reported at the 1995 Society of Toxicol ogy neeting by EPA
representatives (Hogan et al. 1995). Validation was carried out with existing data sets
relating environnental and blood |ead |l evels on a per individual basis by using the | EUBK node
to generate blood | ead predictions fromthe neasured environnental |lead levels. These predicted
lead | evel s were then conpared with the neasured bl ood | evels, using geonetric nmean bl ood | evel s
and proportions observed or expected to have el evated blood lead levels. Al studies used for



the validation exercise had data of sufficient quality and quantity to characterize the
environnental |lead levels in each residential hone and yard (i.e., blood | ead |evels of
residents, as well as soil, dust, water, interior and exterior |ead paint |evels, and
denogr aphi ¢/ behavi oral survey data covering other aspects of |ead exposure). The nodel ed
results and observed bl ood | ead | evel s were reasonably concordant, with simlar geonetric nean
predi cted and observed bl ood | ead concentrations (5.81 ug/dL versus 5.44 ug/dL, respectively)
and simlar population proportions with elevated blood | ead | evel s (Renner 1995).

Conpari sons of | EUBK nodel output to enpirical blood | ead data can contribute to an overal

eval uation of the credibility of nodel predictions (EPA 1994b). Results of EPA' s validation
exerci ses provide confidence that the EUBK nodel is a credible predictor of blood | ead | evels
in environnental |y exposed children

21. Comment:  The | EUBK nodel overestinmates the inpact of lead in soil on blood | ead | evels.
The nodel overestinmates absorption rates and ingestion rates. As a result, it
overestimates exposure and predicts higher blood | ead | evels than are observed in
comuni ties.

Response: The commenter cites exanples of other sites where the blood | ead | evels predicted by
the 1 EUBK nodel were higher than the observed bl ood | ead | evels, possibly due to overestinates
of the ingestion rates and/or absorption rates for lead in Site soil. However, the conmmenter
has not shown that |ead exposures or risks of elevated blood |ead | evels were overestimated for
young children in the Study Group hormes at the Tar Creek Superfund Site. |In fact, the available
evi dence suggests otherwise. That is, blood | ead data gathered on the Site has been consi stent
with | EUBK predictions

It is unlikely that | ead exposure fromsoil ingestion has been overestinated at the Site
Considering the relatively warmclinate on the Site (which encourages outdoor play and the
ensui ng soil exposure), there is no reason to expect that soil/dust ingestion rates at the Site
woul d be | ower than nodel default values, which are based on estimates of average ingestion
rates for national application. Simlarly, the results fromEPA Region VI11's study of
bi cavailability of lead in soil fromthe Jasper County, Mssouri Superfund Site (Casteel et al
1996) indicate that the 30% nodel default value for absorption of lead is at the | ow end of
bi cavailabilities (29 to 40% neasured for lead in soil fromthe Jasper County portion of the
Tri-State Mning District.

Additionally, the observed blood | ead data do not indicate that the nodel has over predicted
blood lead levels. Results fromthe 1995 Ckl ahona State Departnent of Health (COSDH) bl ood | ead
survey in Picher, where the Study Group is located, indicated that 10 of 48 (21% tested
children age 6 years or |ess had blood | ead concentrations greater than 10 ug/dL. That
percentage was consistent with community risk predictions O the | EUBK nodel which were based on
soi |, house dust, honegrown produce, and tap water from Study G oup hones.

A quarterly report (Ml coe, 1996) prepared at the request of the Conpanies by the University of
Gkl ahona as part of the Conpanies' Community Health Action and Mnitoring Program (CHAMP)
indicates that blood | ead I evels in young children fromPicher are even greater than those
reported by OSDH.  In the first quarterly survey (July-Cctober 1996; Mal coe 1996), it is
reported that 38.3%of the 81 children tested in Picher (31 children) had blood | ead |evels
greater than or equal to 10 ug/dL, and 13.6% had bl ood | ead concentrati ons greater than or equa
to 15 ug/dL. For conparison, this study indicated that, in the latest (1988-1991) United States
popul ation study of blood lead levels in children, only 8.9%of children 1 to 5 years old had a
bl ood | ead concentration greater that 9 ug/dL, and only 2. 7% had a bl ood | ead concentration
greater than 14 ug/dL. The hi gh percentages of elevated blood |lead levels at the Site reported
in the CHAMP quarterly report conpares to the 2% of the general Cklahonma popul ation with bl ood



lead | evels greater than 10 ug/dL (Malcoe et al., April 15, 1997).

The CHAMP bl ood | ead survey indicates that the nodel predictions may have underestinated, rather
than overestinated, actual blood | ead concentrations in Picher children. The higher observed

bl ood I ead |l evels are not inconsistent with the nodel predictions, as they may reflect
addi ti onal exposures to lead frompaint or other sources that the | EUBK nodel did not account
for. The possibility of additional exposures to |ead fromother sources does not reduce the

ri sks posed by lead in Site soil

22. Comment: Reduction in soil lead levels leads, at best, to a small reduction in blood | ead
levels. The EPA's "Three Gties Study" found no reduction in blood lead levels in
Baltinmore and C ncinnati follow ng soil renediation and a reduction of only 1 ug/dL per
1000 parts per million (ppm lead in soil in Boston. Al so, at the Bi ngham O eek m ning
waste site, a 0.6 ug/dL increase in blood | ead was observed between 100 and 1, 100 ppm | ead
in soil, and a snaller blood | ead increase was observed at higher soil |ead |evels.

Response: The Three Cities Study Integrated Report (EPA April 1996) concluded that "(w) hen soil
is a significant source of lead in the child s environnent, under certain conditions, the
abatenent of that soil will result in a reduction in exposure that will cause a reduction in

chil dhood bl ood | ead concentrations.” The seemingly snall reduction of blood |ead | evels from
reducing soil lead levels in the studies cited in the comment nay not be directly conparable to
the Tar Creek Superfund Site because of site-specific differences. The weak relationship
between soil |ead concentrations and blood lead levels in the studies cited may reflect the
presence of other significant sources of |ead exposure for children, relatively | ow

bi cavailability of lead in the soil, or other inportant site-specific differences. However, it

shoul d be recogni zed that any environnental |ead abatenment may be limted inits ability to

qui ckly reduce blood | ead concentrations in currently |ead burdened chil dren because bl ood | ead
level s reflect not just recent exposure, but also |ead fromaccunul ated body stores, which can
be released to the blood. See Response to Comment 24 bel ow.

23. Comment:  The observed reductions in blood lead levels in the Boston Study portion of the
Three Cities Study may be due to the general, national downward trend as well as natura
reduction as a child gets older, rather than to soil renediation

Response: The reported decline in blood |l ead | evel s associated with soil abatenment in the
Boston study is based on a conparison of a Study G oup and a Control Goup. The national trend
cited woul d presumably effect both groups, therefore, they cannot explain the Study G oup
results

24. Comment:  The | EUBK nodel predicts a reduction of at least 3 to 6 ug/dL in the geonetric
nmean bl ood | evel for each 1000 ppmin soil that is renoved. Such dramatic reductions have
not been achi eved fromsoil renediation

Response: Reductions in elevated blood |l ead | evels may not be as great in the short-termas the
| EUBK nodel predictions suggest, because the nodel does not take into account the existing body
burden of lead resulting from previous exposures. Lead levels in the blood reflect not only
recent exposures, but also the | ead from accunul ated body stores in bone and other tissues,

whi ch can be rel eased by biokinetic processes to the blood. Because of this rel ease from
internal sources, there nmay be a conponent of blood lead levels in children that responds only
slowy to any changes in environnental |ead exposure. 1In the first year or two after abatenent,
this internal source of |ead may cause a noderately el evated blood |l ead | evel to persist in a
child. The effectiveness of |ead abatenent should not be evaluated only in terns of reducing
exi sting high blood |l ead levels, but also in preventing future exposures and reducing risks of
el evated blood | ead levels in future residents



25. Comment:  The rel ationship between soil |ead and bl ood | ead ranges from nonexi stent to
weak. The commenter cites a nunber of studies of other sites in support.

Response: Reliable blood |ead data are difficult to obtain, and the interpretation of the
results is also often difficult because of snall sanple sizes and other confounding factors.

Al so, for a given site, soil may not be the main source contributing to increases in blood | ead
levels. Even at sites with very high soil |ead concentrations, soil may not be the major
contributor to blood lead if the bioavailability of the lead in soil is |ow. However, neither
of these circunstances appears to apply at the Tar Creek Superfund Site

26. Comment :  Because of other sources that overwhel mthe contribution fromsoil and because
of the weak rel ationship between soil |lead and blood lead, it is not clear that soi
remediation will result in any observable reduction in blood | ead

Response: The commenter has not denonstrated that either premise applies to the Tar O eek
Superfund Site

27. Comment: Blood lead | evels continue to decline nationwi de in the absence of soil
remedi ation, and this dowward trend is observed at mning sites and other |ead rel ated
sites

Response: The EPA has responded to a previous simlar coment. (See EPA Region 6, My 15
1997: Comment 5.)

28. Comment:  The | EUBK nodel has known errors in its absorption conponent. In the nodel
absorption of lead fromfood, water, soil, and dust actually increases as the child gets
ol der, rather than decreases as woul d be expected

Response: The | EUBK nodel cal cul ates | ead absorption fromthe gut as a function of two
conponents, a passive conponent and an active conponent. The coefficient for passive absorption
remai ns constant. However, the active conmponent is affected by the concentration of lead in the
gastrointestinal (@) tract, that is, the coefficient for active absorption decreases as the

| ead concentration increases. The lead concentration in the @ tract depends on both the intake
of lead and the @ volune, which is age dependent. As the child gets older, the @ vol une
increases, the lead concentration for any given intake decreases, and the coefficient of active
absorption increases. Thus, when the |lead intake rate is held constant, the total nass of |ead
taken up increases slightly with age, but when adjusted for the child' s increasing body weight,
the nass taken up per Kkilogram of body wei ght decreases as expected.

29. Comment:  The | EUBK nodel probably overestimates soil ingestion rates; community-w de soi
ingestion rates nay vary substantially fromthe nodel assunptions. For exanple, in the
ri sk assessnment for California Qulch, Leadville, CO EPA estinmated soil ingestion rates to
be about 40 percent of the I EUBK val ues based on the results of regression analysis of the
soil lead and bl ood | ead data

Response: The EPA Exposure Factors Handbook (EPA March 1990) and the | EUBK Qui dance Manual (EPA
1994c) reviewed soil ingestion rate data froma variety of sources and based their default
ingestion rate recommendations on the wei ght of evidence that energed fromthat broad based
literature review The EPA recognizes that there is uncertainty associated with the use of

default soil ingestion rates in the | EUBK nodel, and acknow edged as much in the BHHRA report.
However, there is no evidence that soil ingestion rates at the Tar Creek Superfund Site are
significantly lower than the default rates. |Ingestion rates estinmated for the Leadville site

are likely not applicable for the Tar Creek Superfund Site due to different conditions at
Leadville (e.g., appreciable snow cover which nmay prevent soil contact for part of the year or



other site-specific factors).

30. Comment: Food | ead intake rates are nuch |ower than the | EUBK Model default rates, which
are based on the 1986-1988 FDA Total Diet Study. The 1991 average dietary intakes of
children two years old and infants 6-11 nonths old were 1.87 ug/day and 1.82 ug/day,
respectively, nmuch |l ower than the nodel default rates (Bol ger 1996). Because dietary |ead
is overestimated, the renedial soil lead |level predicted by the I EUBK nodel is |ower than
it should be.

Response: The 1991 intake rates reported by Bol ger (1996), which were not avail able when the
ri sk assessnent was prepared in 1995, indicates that dietary |ead intake has dropped noticeably
since 1988, which suggests that the nodel default values for diet may be high. However, the
Techni cal Revi ew Workgroup for Lead has not conpleted its evaluation of the nost recent data
fromthe FDA Total Diet Study. Therefore, EPA Region 6 will rely on the nodel default val ues

31. Comment:  The | EUBK nodel does not conpletely or accurately account for paint exposure
Al t hough the nobdel has an option which allows the user to enter a daily intake of |ead
frompaint chips, there is no guidance for estinmating the anount of paint that m ght be
ingested by a child. The default assunption of the nodel is no paint chip ingestion
Because of the high concentration of lead in sone ol der paint, ingestion of tiny
quantities of paint chips on a single occasion can cause serious |ead intoxication and can
cause greatly elevated blood | ead | evels. The EPA guidance for the | EUBK nodel states
that the nodel is not intended to address the situation where a child ingests a |arge
quantity of lead in a single episode, though it can be used to eval uate exposure to
househol d dust contam nated by fine paint particles.

Response: The sane points have already been nade by EPA as part of the rationale for its

deci sion to exclude paint chip data fromthe quantitative evaluation of lead in the BHHRA and
instead to discuss the potential inpact of paint chip ingestion in uncertainty sections of the
BHHRA report. See Section 5.4.4.1 of the BHHRA report and Technical Reply Docurment (Revised
July 10, 1996), page 17. The | EUBK nodel addresses paint ingestion for the vast najority of
children (probably nore than 90% who do not deliberately eat paint chips, but inadvertently

i ngest house dust containing paint particles. Mreover, since the risk fromyard soi

contai ning | ead-contam nated mning waste is, by itself, enough to warrant soil renedi ati on, any
addi tional |ead intake fromother sources such as paint would only increase the risk to the
children on the Site, and, thus, provide additional justification for soil cleanup

32. Comment:  The | EUBK nodel requires a dust concentration and a percent of dust ingested
that includes a paint source. There is no guidance for estimating these inputs. Al so
the assunption used in the | EUBK Model for the dust-to-soil ratio is based on enpirica
data fromsites which include contribution of |ead frompaint and other sources.

Response: The dust and percent of dust itens appear on the Alternate |Indoor Dust Entry screen
which falls under the Miltiple Source Analysis option for dust in the | EUBK Model (EPA 1994c).
The contribution of soil to household dust is also an entry under the Miltiple Source Analysis
option. The Multiple Source option allows the user to use infornation about the contribution of
| ead fromother sources such as paint to household dust, but is not required to run the nodel
The Multiple Source option was not used in the BHHRA for the Tar Creek Superfund Site. Instead
concentrations actually observed in household dust on the Site were entered into the | EUBK

nmodel

33. Comment: Simlarity between observed blood | ead | evel s and comuni ty-w de bl ood | ead
level s predicted by the | EUBK nodel does not prove causation. The nodel predictions are
driven by assuned exposures to soil; however, actual blood |ead | evels may be affected by



paint. Failure to account for paint exposure in the nodel nmay result in under predicted
bl ood | ead | evel s.

Response: The EPA does not disagree with any of these statenments. The | EUBK nodel was used in
the BHHRA to eval uate the potential health risks associated with environnental |ead exposures at
residential properties, not to explain observed blood |ead |l evels. The | EUBK nodel predictions
indicated that el evated concentrations of lead in residential soil and dust could lead to
unacceptably high blood lead levels in children. The nodel predictions did not account for
potential exposures to |lead fromingestion of paint chips and woul d not be directly conparable
to the available blood lead data if paint chip ingestion is significant. Nevertheless, the
nodel predictions are not inconsistent with the blood | ead data generated by the Conpani es,

whi ch indicates that community blood | ead | evels are actually higher than the nodel predictions.

34. Comment:  Validation of the | EUBK nodel has misleadingly indicated that the nodel predicts
well. Cunul ative frequency graphs appear to show a good natch between predi cted and
observed blood | ead | evels. However, they do not conpare the predicted and observed bl ood
lead levels child by child, but rather by community as a whole. Wen specific children
are exam ned, a | ow observed val ue often corresponds to a high predicted val ue and vice
versa. Al so, the nodel does not predict individual horme or child risk reliably; it
therefore should not be used for decision naking for individual yards

Response: Prediction of the blood lead level in a specific child is not one of the intended
uses of the | EUBK Model ; therefore, child by child conparisons of predicted and observed bl ood
|l ead | evel s should not be used to evaluate nodel validity (EPA 1994b). The | EUBK node
estinmates a geonetric nmean bl ood | ead concentration for a hypothetical child based on a given
set of input values. Lack of agreenment between the predicted blood | ead concentration and the
observed bl ood | ead concentration for a specific child could be due to sources cf variability
that are not accounted for in the calculation (i.e., behavioral differences, biologica

di fferences, and neasurenent errors), and the use of nodel input val ues based on typical val ues
that may not accurately describe the specific child.

The nodel should not be expected to reproduce an observed bl ood | ead | evel exactly. The node
prediction interval about the nean is wide. As long as the prediction interval includes the
observed bl ood | ead | evel corresponding to the sane exposure inputs, the nodel's perfornmance is
consi dered satisfactory (EPA 1994c). Even when the predicted blood | ead | evel seens unlikely to
include the observed blood | ead | evel, there may be a pl ausi bl e expl anation

Aggregation of children | essens the inpact of deviation fromcentral tendencies in nmeasurenent
and sanpling errors and strengthens the observed rel ationshi p between environnental |ead and

bl ood | ead. Denonstrations of concordance between nodel predictions and observed bl ood | ead

|l evel s at several communities with varying environnmental |ead |levels indicate that the node
predictions are satisfactory, and that the nodel can be used for maki ng decisions for individua
yar ds.

35. Comment:  The | EUBK nodel often systematically over predicts blood lead levels to a
greater and greater degree as the soil |lead | evel increases.
Response: At very high soil lead levels, the | EUBK nodel m ght not adequately account for

saturation effects that limt |ead absorption. A so, if the bioavailability factor used in the
nodel was hi gher than the actual bioavailability, the | EUBK nodel woul d over predict blood | ead
levels for a site, and the effect would increase at higher soil concentrations. However, that
does not appear to be the case at the Tar Oreek Superfund Site

36. Comment:  The geonetric standard deviation (GSD) of 1.6 used by the | EUBK Model (to



predict the blood | ead distribution about the geonetric nean) nay be too large. If so
the predicted high end blood lead levels will be too high. Using a nodified nethod which
i ncreases sanple sizes within cells, EPA Region 8 has recently calculated snmaller GSDS for
Sandy and Bi ngham Creek, Uah (1.4 and 1.43, respectively).

Response: The EPA has responded to a previous simlar coment. (See EPA Region 6, My 15

1997: Comment 15.) The fact that a lower GSD was cal culated at two sites using a nodified
approach does not justify a change in the default GSD. Evidence for the use of a | ower GSD nust
be wei ghed agai nst evi dence that suggests a higher GSD nay be just as appropriate. For exanple
Chrost owski and Weel er (1992) report that GSD val ues obtai ned through community bl ood | eve
nmeasurenents average around 1.7. And Chappell et al. (1990) and Bornschein et al. (1990) report
GSD val ues of 1.63 and 1.69 for Leadville, CO and Mdval e, UT, respectively.

37. Comment:  GSDS cal culated fromenpirical data nay be overesti mates due to exposure
variations of children who visit yards where environnental |ead concentrations are
different fromtheir hones. Since, renediation of soil reduces this source of exposure
variation, post-renedial variation should be used to calculate the GSD and renedi a
| evel s.

Response: Enpirical evidence suggests that the renmoval of a single prinmary source of |ead
exposure such as soil contam nation may actually increase the GSD. The EPA's Techni cal Review
Wor kgroup for Lead has cal cul ated GSDS greater than 1.6 for groups of children with | ow | ead
exposure. Wien a single large source of |ead exposure is renoved, other |esser sources
contribute greater percentages of the residual exposure and the greater variability in the
remai ni ng sources actually increases the GSD.

38. Comment:  The recommended individual GSDis simlar to the community-wi de GSDS. This
inplies that variation in soil concentration throughout a community explains little of
the variation in a child s blood | ead |evel

Response: The information provided in the comment is incorrect. The GSDS were calculated to
estimate the interindividual variability of blood | ead concentrations in children exposed to
simlar environnental |ead |levels. The sources of this variability include biologica
variability, behavioral variability, and neasurenent errors.

39. Comment: The EPA's stated goal, which is to have no nore than 5% of children's bl ood | ead
| evel s be above 10 ug/dL, is arbitrary and not consistent with the Centers for D sease
Control (CDC)(CDC, 1991).

Response: The EPA's policy is to attenpt to linmt environnental |lead |levels so that a typica
child or group of children will have an estimated risk of no nore than 5% of exceeding the 10
ug/ dL blood lead level. That policy is not inconsistent with CDC guidelines. CDC has stated
(CDC, 1991) that prinmary prevention activities including community-w de environmenta
interventions "should be directed at reducing children's blood lead |l evels at |east to bel ow 10
ug/dL. "

40. Comment :  The EPA shoul d not use the | ead concentrati ons nmeasured in garden produce as
inputs to the | EUBK nodel, since there is no apparent relationship with | ead
concentrations in soil at the Tar Oreek Superfund Site

Response: In the BHHRA, honegrown produce concentrati ons were entered in the | EUBK nodel for
homes wi th gardens because produce consunption could contribute to the daily |ead intake. This
affected 27 out of 100 hones in the Study Goup and 6 out of 15 honmes in the Reference Area.
Produce ingestion raised the predicted blood | ead concentrations at those hones by approxi mately



0.2 to 0.3 ug/dL and, therefore, also raised the percent probability of concentrations above 10
ug/ dL (by varying amounts). However, the effect on the community aggregate estinmates was very
small. Inclusion of produce data had no significant effect on the conclusion of the risk
assessnent. Note that produce consunption was omtted fromthe cal culations of prelimnary
renedi ati on goal s.

41. Comment :  Lead-based paint is ignored as a source of |ead exposure. The condition of the
| ead- based pai nt was not accounted for in conparing the Reference Area to the Site or in
estimating risk. The source of lead in soil is not clearly chat rather than paint.

Lead- based paint is w despread and in poor condition and is likely to be the nost
significant source of lead at this Site. Al so, although the BHHRA indicated that nearly
every exterior paint sanple contained |arge anounts of lead, it disregarded paint as a
source of | ead exposure

Response: The EPA recogni zes that deteriorated paint may have contributed to lead in soil and
dust at sone hones, affecting the neasured concentrations of lead in soil and dust which were
used as inputs to the | EUBK nodel. However, the evidence indicates that |ead-based paint is not
the primary source of the elevated lead levels in soil and dust found at the majority of
residential properties in Picher.

Fewer than half of the exterior paint chip sanples collected fromthe Study G oup exceed the
5,000 mlligrans per kilogram (ng/kg) standard used by the U S. Departnment of Housing and U ban
Devel opnent (HUD) for lead in paint. The available data indicate that the preval ence of |ead
paint is no greater in the Study Goup than in the Reference Area hones. The EPA has di scussed
these issues previously. See Technical Reply Docunent (Revised July 10, 1996): second

par agraph on page 9 through second paragraph on page 11, and the section titled "Lead in Paint
as a Source" on pages 15 and 16. It should be noted that, even if other sources of lead on the
Site pose a health risk, the risk fromyard soil containing | ead-contam nated mning waste is
by itself, enough to warrant cleanup of that soil

42. Comment:  The very snall nunber of houses sanpled in the Reference Area is entirely
i nadequate to nake any neani ngful conparison or conclusion regarding | ead pai nt exposure
at the Site.

Response: For EPA's reply, see Technical Reply Docunment (Revised July 10, 1996), pages 9
through 10. The EPA has acknow edged the limtations of the data, but the data that are
avai |l abl e provide no indication of any significant difference in the preval ence of concentration
of lead in paint chips found in the Study Group and Reference Area hones.

43. Comment: The recent CHAMP bl ood | ead and environnmental | ead data do not indicate that chat
is the dom nant cause of elevated blood lead levels in this comunity. O 45 children
found to have blood lead |l evels greater than 9ug/dL, nearly all had other sources of
exposure such aspaint or hone | ead hobbi es.

Response: The EPA cannot comment on these sel ected observations fromthe study w thout seeing
all of the data. The BHHRA indicates that exposure to the el evated concentrations of lead in
soil and dust that are present at many Study G oup homes could | ead to unacceptably high bl ood
lead |l evels, and that the nmajor source of elevated | ead concentrations is mning waste. The EPA
recogni zes that there may be other sources of exposure. However, the possibility of additiona
exposures to lead frompaint and other sources does not reduce the potential risks posed by
Site-related (i.e., mning-waste- related) soil contam nation. Mreover, since the risk from
yard soil containing | ead-contam nated nmining waste is, by itself, enough to warrant soil

remedi ation, any additional lead the risk to the children on the Site, and, thus, provide
additional justification for soil cleanup.



44. Comment :  The continui ng nati onwi de downward trend in blood | ead | evel s has been ignored
in setting the renedi ation goal for lead in soil.

Response: Even if the nationwi de downward trend continues, it is likely that the rate of
decline in blood lead levels will decrease as general sources of |ead exposure are elim nated.
Al so, the trend locally may differ fromthe national trend, especially when there is a najor
industrial source (e.g., mning waste at the Site).

45. Comment: The anount of |ead in indoor dust that was derived from outdoor soil is
overestimated. The dust-to-soil ratio assuned at Tar Oreek Superfund Site to calculate the
cleanup level is likely biased upward by contributions fromother sources to indoor dust
|l ead, therefore, the cleanup goal for soil is too low Also, the Preliminary Renediation
Goal (PRG docunent (EPA Septenber 1996) assunes that soil nust be renediated to a |l eve
to account for a 200 ppm background | evel in house dust. This "background"” level is the
upper limt of house dust levels in the Reference Area, not an average as required for
inputs to the | EUBK nodel

Response: Post-renedi ati on i ndoor dust |ead | evels cannot be predicted with certainty because

they will be affected by other |ead sources in addition to soil. Mreover, as soil lead |evels
drop, the relative |lead contributions fromother sources will likely increase, and the

rel ati onshi p between soil |ead and dust |lead will probably weaken. Therefore, any prediction
based on the current relationship of dust lead to soil lead is, at best, an approximation of the

relationship that will exist after remediation

In the statistical approach presented in the PRG docunent, the current rel ationship between soi
|l ead and dust |ead was not expressed as a ratio. Rather, it was described by the regression
line fromthe conparison of the |og of dust |ead concentrations to the |log of soil |ead
concentrations for the Study G oup homes, excluding four hormes that had very high dust |evels
apparently from sources other than outdoor soil. The data were log-transforned for the
regression anal ysis because both soil and dust concentrations were found to be log nornally
distributed. This shows the best statistical estimate of the current rel ationship between | ead
concentrations in soil and dust at nost Study G oup hones. Based on this regression |line and

| EUBK predictions, the PRGfor lead in soil was determned to be about 500 ng/kg with an assuned
i ndoor dust |ead concentration of approximately 160 ng/kg

The estinmated 160 ng/ kg post-renediation | evel for dust does not seem unreasonably hi gh when
conpared to concentrations found in the Reference Area. Excluding one extrenely high outlier
dust |ead concentrations in the Reference Area ranged from40 ng/kg to 221 ng/ kg and aver aged
114 ng/ kg, approximately the same as the average | ead concentration in the outside soil. Wth a
soil renediation level of 500 ng/kg for the Study Area, there is no assurance that
post-renedi ati on dust concentrations will drop much below the estimated 160 ng/ kg | evel

On the other hand it is possible that dust lead levels in sonme cases will not drop all the way
to the level predicted by the regression equation, due to other |ead sources in the hone.
Because of the uncertainty, the enpirical approach was included in the PRG docunment to show the
effect that a higher dust |ead concentrati on woul d have on the calculated PRG The 200 ngy/ kg

| evel was chosen as a reasonabl e upper bound estinmate for dust lead in hones unaffected by soi
contami nation or other |ead sources. Note that the resulting PRG (456 ng/kg) was not sel ected
by EPA in the Proposed Plan for residential areas at the Tar Creek Superfund Site

46. Comment :  Conparison of blood |ead | evels and risks between the mning area and the
Ref erence Area are invalid unless both communities are simlar in socioeconomc
condi tions, age and condition of houses, education |evels, and presence of |ead paint and
ot her sources



Response: See Technical Reply Docurment (Revised July 10, 1996): section titled "Afton as a
Reference Site" on page 20.

47. Comment: The BHHRA failed to denonstrate that mning wastes are the source of el evated
bl ood lead levels that may exist at Tar Creek Superfund Site residential areas

Response: The EPA has responded to this comment previously. See Technical Reply Docunent
(Revised July 10, 1996): Second paragraph on page 24.

48. Comment :  Because ot her sources of exposure are not considered, the cleanup | evel based on
the risk assessnent assunmes that remediation of soil to this level will reduce children's
bl ood lead levels to belowthe target goal. In reality, elevated blood |ead levels will
likely persist. The | EUBK nodel ignores the contribution of |ead paint, thereby over
predicting the nagnitude of the contribution fromsoil. Consequently, |owering soil |ead
levels will not lower blood | ead | evels to the degree claimed by EPA

Response: The | EUBK nodel predictions showed that risks of elevated blood | ead |l evels from
exposures to elevated | ead concentrations in soil and dust at the Tar Creek Superfund Site
exceed EPA' s target, even without exposures from other najor sources, and that reducing the soi
concentration to 500 ng/ kg woul d reduce the risk to the target level. The EPA expects that
overall long-termblood lead levels will drop follow ng soil renediation; however, EPA has nade
no clains with respect to declines in existing el evated blood lead |l evels. A factor that may

sl ow actual declines in blood lead levels is the effect of the existing body burden of |ead
resulting fromprevi ous exposures (see Response to Corment 24 above). Al so, EPA recogni zes that
|l ead paint may be a significant source of exposure at some hones, however, the evidence
indicates that paint is not the prinmary source of |ead exposure at nost honmes in the Study Area.
Mor eover, since the risk fromyard soil containing | ead-contam nated mning waste is, by itself,
enough to warrant soil renediation, any additional |ead intake from other sources such as paint
woul d only increase the risk to the children on the Site, and, thus, provide additiona
justification for soil cleanup

49. Comment: Most of the first draw tap water sanples were actually flushed sanpl es, because
residents did not conply with the sanpling protocol. Four of the five highest water
concentrations cane fromfirst draw sanples, presunably fromthe few residents who
conpl i ed.

Response: Under sanpling protocol, residents were asked not to run water fromthe tap for six
hours before the first draw sanples were collected. Al though few residents conplied fully with
this request, neaning that sonme water was drawn fromthe tap during the six-hour period prior to
sanpling, it is not accurate to say that nost of the first draw sanples were actually flushed
sanples. A flushed sanple is a sanple which is collected after the tap was allowed to run for 2
or 3 mnutes to replace all standing water in the pipe with fresh water. 1In nbst cases where
residents failed to conply with the first draw protocol, the tap probably ran for a much briefer
peri od--30 seconds or less (to fill a coffee pot, for exanple), still leaving nostly standing
water in the pipe which would provide a valid sanple. Moreover, pre-sanple draws (e.g., for the
coffee pot) mght have occurred several hours prior to sanpling. 1In short, it is unlikely that
actual first draw concentrations woul d have been substantially higher than the concentrations
nmeasured in the sanples actually taken. |In any case, there is no basis for assumng that the
four highest sanples neasured represent the only residents who conplied with the sanpling
protocol. Finally, higher Iead concentrations in tap water can only nean that the risk to
children living on the Site is greater than predicted by the |EUBK nodel. That is, since the
risk fromsoil lead alone is enough to warrant renedi ation, any additional |ead intake from
other nedia would only heighten the risk to the children



50. Comment:  The risk assessnent cal cul ates the estinmated probability of children exceedi ng
the 10 ug/dL target level in the Study Goup to be 21.6 percent, using an assunption of
one hypothetical child per honme. This assunption is unrealistic since one child per
househol d woul d equal a total of 2,055 children in the Study Area, which is far greater
than the nunber of children who actually live there.

Response: The 21.6 percent probability is an estimate of the comunity risk for the 100 hones
in the Picher Study Group and does not apply to the Study Area.

The 21.6 percent estinmate is the aggregate of the risks for the 100 Study G oup hones equally
wei ghted (in other words, assum ng one hypothetical child per honme). Community risk was
estimated in this way, despite the fact that nany of the honmes are not currently occupi ed by
smal | children, because any residence could be occupied by children at sone tinme in the future
Community risk was also estimated as the aggregate risk of the children actually living in the
Study Group hones at the tinme of the study (37 children in 24 hones). The result was simlar
19.1 percent.

51. Comment:  The EPA's use of the |EUBK nbdel to set a 500 ppm cl eanup | evel for residential
soil is contrary to EPA's own guidance on the use of the nodel. The guidance manual (EPA
1994c) states that use of the nodel to assess trigger levels for soil abatenent at the
community, regional or state level "is discouraged because risks cannot be estinated
adequately."

Response: This quote, taken out of context, has been misinterpreted by the commenter. Section
4.5.2.4 of the manual which is titled "Use of the Mddel to Assess Trigger Levels for Soi
Abatenent at the Community, Regional, or State Level" states "Use of the present version of the
I EUBK nodel at this scale is discouraged, because risks cannot be estinated adequately." This
statenent nmeans that the use of input data at the community, regional, or state |evel should not
be used, because nodel predictions based on nean exposure concentrations at that scale may
substantially underestinmate risks from higher concentrati ons at some residences within the
larger area. The nodel is intended to describe the exposure setting at a single residentia
level, therefore, input at the residence scale should be used

Earlier statenents in Section 4.5.2 nake this neaning clear. Referring to community or

nei ghbor hood scale input, Section 4.5.2.1 states "W have little infornation on applications of
the 1EUBK nmodel with |arger scale input data, and we nust caution the user against using the

| EUBK nodel for this purpose.” Further on in Section 4.5.2.3 which is titled "Use of the Mde
to Assess Ri sk of Elevated Blood Lead at the Regional or State Level," the nanual states "There
is no enpirical basis whatever for using the present version of the | EUBK nodel at this scale
We have serious concerns that large scale input data may be totally inadequate characterizations
of the spatially confined exposure for any individual child."

52. Comment:  The use of the | EUBK nodel by EPA in connection with lead in soil sites is not
di scretionary. Because EPA's requirenent that the nodel nmust be used to set cleanup
| evel s constrains agency discretion, and because the nodel is used at every site where
lead in soil is a concern, use of the nodel is subject to rul enaking requirenents,
including the requirenents for public notice and comment. Since EPA has never taken the
nodel through rulemaking, its use in this manner is not |egal

Response: This comment is incorrect. The use of the | EUBK nodel by EPA for lead in soil sites
is discretionary and is not a requirenment. Region 6 views the | EUBK nodel as a useful tool with
sound scientific basis and conputational correctness. Region 6 believes the |EUBK nodel is a
good predictor of potential |long-termblood |ead levels for children in a residential setting
and that it can be used to support the establishnment of renediation goals.



When EPA Region 6 was deciding what nmethod to use to estinmate the risk that | ead may pose to the
residential population at the Site, EPA Region 6 considered the followi ng nmethods: slope
studies, direct blood-lead neasurenents, and | EUBK nodeling. However, EPA Region 6 decided that
the 1 EUBK nodel was the best nmethod for determning the risk posed by lead at the Site

Sl ope studies are studies of enpirical correlations between lead in environnmental nedia and

bl ood lead. A slope factor derived froma slope study is the relationship of the expected
increase in blood lead level to a certain increase in lead in an environnental nedia (e.g.
soil). Unlike the I EUBK nodel, slope studies are difficult to generalize to situations beyond
those where the data were specifically collected. A so, unlike the | EUBK nodel, "biol ogica
and physical differences between sites and study popul ati ons cannot be incorporated explicitly
and quantitatively into regression slope factors fromdifferent studies" (see Qi dance Manual
for the Integrated Uptake Biokinetic Mddel for Lead in Children, OSWER Directive No. 9285.7-15-1
(February 1994) page 1-6). That is slope studies do not explicitly include factors that

i nfluence | ead uptake and behavior in the body (e.g., ingestion rate, absorption through the
gut, etc.). Slope studies lack the flexibility of the IEUBK nodel. That is, slope studies are
limted in their ability to estimate the effects of alternate | ead abatenent nethods with

di fferent exposure pathways and different | ead sources known to exist at the Site

Direct blood | ead neasurenments are prinarily a "snapshot" of current risks, which may have been
i nfluenced by health education activities at the Site, and are not a prediction of long-term
risk 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 potentia
long-termblood lead |l evels for children, and for supporting the establishnent of renediation
goal s.

The remedi ation goal for lead in soil of 500 ppmwas based not only on the | EUBK nodeling, but
also on the findings of the BHHRA and Regi on 6 experience with other soil |ead renediation
sites

COMMENTS ON EPA' S EVALUATI ON OF REMEDI AL ALTERNATI VES

53. Comment:  There appear to be an unduly | arge nunber of excavation rel ated technol ogi es
(six of eight) anong the alternatives that were evaluated by EPA. The FS provided little
expl anation of EPA's reasons for elimnating other technologies in the initial screening
phase. For exanple, in situlinme treatnent was elimnated with the explanation that the
end product is a "solid nonleachable material considered inpractical in residential
areas." Particularly because nany researchers have investigated the use of Iine and
phosphat e anmendnent technol ogy and EPA has used it in other regions, sone discussion and a
detail ed eval uation of this technol ogy woul d be prudent.

Response: Technol ogi es for renedi ati on of | ead contam nated soil in residential yards that are
effective, reliable, and acceptable to homeowners are limted. Lead, being an el enent, cannot
be degraded |i ke organi c conpounds, therefore, treatnent technologies aimto alter the form of
lead to reduce its nmobility and/or bioavailability. Since young children, the segnent of the
popul ation nost sensitive to lead's toxic effects, would potentially be exposed to the soil in a
residential setting, it is essential that the effectiveness of a soil treatnent technol ogy be
proven before it is used in such a critical application. Existing treatnent technol ogies for
reducing the bioavailability of lead in soil have not been proven to be effective in in situ
soil applications. Furthernore, in situ soil treatnent technologies are often inpractical in
residential yard applications, because they often significantly alter the physical and chem ca
properties of the soil making it unsuitable for residential topsoil. Because requirenents for
residential yard application are nore stringent, fewer technol ogi es passed the initial screening
and the subsequent screening phase than mght nornally have been, the case under a less critica



application. Based on Superfund program precedents, excavati on has been the nbst common renedy
selected to address soil in residential yards contaminated with | ead which poses a health risk
to young children.

The alternatives evaluated in the FS provide a range of technol ogi es that are appropriate and
practical for residential yard renediation applications. Wth regard to in situ line and
phosphate treatnents, these technol ogi es were screened out because they have not been shown to
be practical and suitable for a residential application

Al t hough other EPA regions are considering these technol ogies, Region 6 is not aware that |ine
or phosphate treatnment has actually been inplenented at a Superfund site as a pernanent renedy
in residential yards where young children would be directly exposed. Region 7 reports that
phosphate treatnent has not been proven effective at reducing | ead bi oavailability (Region 7,

O onogo Duenweg Mning Belt Site, Qperable Units 2 and 3, Jasper County, M ssouri, Record of
Deci si on, August 1, 1996). And because of an unsuccessful attenpt to use phosphate treatnent at
asitein Bartlesville, Cklahorma (i.e., the National Zinc site), the State of Cklahoma does not
support phosphate treatnent as a remedy for residential yards where young children woul d be
directly exposed. The State's lack of support for phosphate treatnment is a significant factor
especially since the State nmust provide a cost match. Until research is able to denonstrate
with assurance that |ime or phosphate anendnent technol ogies are effective in reducing

bi cavailability in situ where young children are directly exposed in residential yards, renoving
these technol ogies fromfurther consideration in the initial screening phase is reasonable.

54. Comment: Alterative 4, capping in place, should have a simlar degree of |ong-term
ef fectiveness and permanence as the Preferred Alternative, which is also essentially a cap
in place renedy. Also, if EPA believes the yellow barrier tape will protect the integrity
of the cap in the Preferred Alternative, it should also protect the integrity of the cap
in Alternative 4, with mnimal additional cost.

Response: In Alternative 4, none of the contami nated yard soil is renoved before placenent of
the soil cap. In Aternative 2, contam nated yard soil is renoved to a naxi rumdepth of 18

inches, which in nost cases will renove all or nost of the contam nated soil, before covering
with clean soil. The soil barrier has a nmuch nore critical function under Alternative 4 than

under Alternative 2, because breaching of the soil cap represents a nmuch greater potentia
exposure risk fromthe renmaining | ead contam nation. The comenter apparently m sunderstands
the purpose of the marker nmade of plastic naterial. The coment refers to the naterial as a
yellow barrier tape, but it is a mesh fencing naterial (a geotextile barrier nay al so be used)
The purpose of the plastic nmarker is sinply to alert the resident or others of contam nation
remai ning at | ower depths in the event of any future digging or construction, not to protect the
integrity of the soil barrier. That is, the marker will line the bottomof excavated areas.
Whenever soneone digs to that depth in the future, that person will be alerted by the barrier

55. Comment: Fewer alternatives that nmainly varied in the type of treatnent technol ogy shoul d
have been evaluated in detail. Aternatives 5 6, 7, and 8 all involve treatnent of
excavated soil before final soil disposal. Carrying all four of these treatnent renedi es

through the detailed analysis of alternatives was inappropriate. Al but the |east costly
treatnent alternatives shoul d have been screened out early in the FS process.

Response: CERCLA, the National Contingency Plan (NCP) (40 CFR Part 300) and EPA policy
encourages consideration of a variety and diversity of treatnment technol ogies to address

hazar dous substances at Superfund sites. A different treatment technology is often the
distinctive feature that forns the basis for a separate alternative. Properly evaluating
treatnent alternatives as distinctly different as the ones associated with Alternatives 5
through 8 requires nmore than just a consideration of cost. Al the technol ogi es consi dered by



EPA had distinct differences and nerited consideration in the detailed analysis of alternatives
phase

56. Comment: More alternatives that incorporated CPMs shoul d have been eval uated

Response: CPMs were included in all the alternatives (see Proposed Plan Section, "Common

El ements in All Alternatives"). CPM are conplenentary to EPA's efforts to renmediate the | ead
contam nated residential soil at the Site. However, CPMs (education, house cleaning, blood |Iead
nonitoring, etc.) do not provide the type of pernanent renedy at the Site which is contenpl ated
under the Conprehensive Environnmental Response, Conpensation, and Liability Act (CERCLA) (see
e.g., CERCLA Section 121, 42 U S.C. ° 9621). G ven the CERCLA preference for pernanent

renmedi es, the inclusion of CPMs to the degree provided by Alternative 3 and as suppl enent a
conmponents of the other alternatives(the no-action alternative excepted) was consi dered

appropri ate.

57. Comment: The CHAMP is not nmentioned in the RI/FS, or the Proposed Plan, and CPMs are
included generically only as part of Alternative 3.

Response: CPMs, which ate conponents of the CHAMP, were included as supplenental institutiona
controls, which are common el enents in all the alternatives, the no-action alternative excepted
Alternative 3, included CPMs to a nmuch greater degree

58. Comment :  The Conpani es' CHAMP shoul d have been specifically evaluated and i ncorporated
into several different renedial alternatives as part of the FS, and carried through to the
detai |l ed anal ysis stage.

Response: The renedy sel ection process nornally eval uates renedy alternatives generically
(i.e., evaluates kinds of alternatives and technologies). It is not necessary that special
nanmes that identify the technol ogies or prograns locally be used. On the contrary, generis
identifications are preferabl e because they are understandabl e by a broader audience with

m ni mal expl anati on about |ocal applications. It is not necessary for the Conpani es' CPM
programto be identified by nane. As a side note, the Conpanies's CHAMP is not a Sitew de
program because its full services are not provided to sonme communities in the mning area
Commerce, for exanple. Limting EPA's evaluation to the Conpanies' CHAMP woul d have potentially
restricted or limted the renedy.

59. Comment: The EPA indicated that if the CHAMP (the Community Health Action and Monitoring
Program i npl enented by the Conpanies at the Site) were shown to be successful in reducing
children's blood lead levels, it could be included as part of the renedy selected at the
Site. The EPA did not uphold its part of the bargain with respect to the CHAMP

Response: The EPA's Preferred Alternative does include CPMs as secondary conponents. The
Conpani es' CHAMP, which is a CPM program can be a conplenentary part of the renedy selected, as
it has been a conplenentary part of the renoval action suppl enenting pernanent response actions.
The EPA encourages the Conpanies to continue the CHAMP as this could help satisfy the
requirenents in the remedy for supplenmental CPMs.

The EPA disagrees with the commenter's statenment that it has not followed through on any

comm tnents of promises it made to the Conpanies regarding their CHAMP. The EPA has continual ly
stressed to the Conpanies that it encourages CPMs, including the CHAMP, as suppl enents and

conpl enents to engineering controls. The EPA has coordinated its Site response actions to
facilitate inplenmentation of the CHAMP. However, EPA has continued to express concerns about
the use of CPMs at the Site, including the CHAMP, as a substitute for permanent response
actions.



60. Comment: At the very mininum a "no further action" alternative shoul d have been
devel oped and evaluated in the FS. It would consist of essentially no further soi
excavation beyond the 1500 ppmsoil lead action |level and the ongoi ng renediation
noni toring, and education efforts being conducted as part of the CHAMP

Response: The EPA's no-action alternative (Alternative 1) is essentially a "no further action"
alternative. In EPA s no-action alternative, the residential areas are left "as is" at the
conpl etion of the renoval action, without the inplenmentation of remedial actions. The NCP
expectation is that institutional controls (such as CPMs) suppl enent engi neering controls, not
that institutional controls be the dom nant part of a renmedy [see e.g.,40 CFR ° 300.430(a)].
The EPA's Alternatives 2 and 3 include CPMs. CPMs play a bigger role in Alternative 3 than in
Alternative 2, but domnate in neither of these alternatives

The EPA has nade no conrmitnents to the Conpanies to devel op and evaluate a primarily CPM renedy.
The commenter's alternative (described above in the cooment) is not adequately protective. The
EPA has identified approxinately 1600 residential properties with soil |ead concentrations above
the health-risk-derived | evel of 500 ppm The |ead contam nated soil at approximately 300 of
these properties is being addressed by the renoval program The 1500 ppm action | evel, bel ow
whi ch no excavation takes place in the coommenter's alternative, is 3 times EPA's

heal th-risk-derived level. The comenter's alternative would potentially |eave children in
approxi mately 1300 hores directly exposed to | ead contam nated soil above safe levels. The risk
associated with this |level of potential exposure is considered excessive. The |evel of

remai ning ri sk posed by the comrenter's alternative would place CPMs in the position of being
the nmaj or conponent of the remedy. Also, the source(s) at the houses of docunmented cases of

bl ood | ead el evations would only be renedi ated after the source(s) are identified, which ignores
the fact that EPA has already determned that soil lead levels in excess of 500 ppm may pose a
health risk to children living there. The comenter's alternative, like EPA s no-action
alternative, is not protective of human health, particularly children's health

61. Comment:  The Conpanies retained MQully, Frick & Glman, Inc. (MG to evaluate four
renmedi al alternatives using the |EUBK nodel. The four alternatives were: (1) FS
Alternative 2, consisting of excavation of residential soil (500 ng/kg Action Level), (2)
FS Alternative 2 nodified to include CPMs, designated as Alternative 2a, (3) FS
alternative 3, consisting of excavation of residential soil (800 ng/kg Action Level) and a
CPM program and (4) a No Further Action Aternative, consisting of no excavati on beyond
EPA's interi mrenoval action (1500 ng/kg Action Level) and a continuation of existing
CPMs. MFG used nore realistic assunptions about residual |ead concentrations. For
exanple, for alternative 2, MG used the average val ue cal cul ated when hones above 500 ppm
were excluded, rather than a residual |ead concentration of 500 ppm MG concl uded that,
follow ng inplenentation of Alternative 3 or the No Further Action Alternative, the
probability of a blood |ead | evel exceeding 10 ug/dL would be significantly | ess than 5%

Response: M-G reached its conclusion, that Alternative 2 was overly conservative and the other
alternatives were adequate, by using conmunity-w de average soil |ead concentrations as inputs
to the 1EUBK nodel to estimate community risks. That approach is faulty for at |east two
reasons. First, community-w de average concentrations should not be used as nobdel input val ues
to estimate community risks. The | EUBK nodel gui dance (EPA 1994c) states "A common

m sinterpretation of the IEUBK Model is that it predicts comunity geonetric nean bl ood | ead and
the fraction of children at risk when the input is the nean or geonetric mean of househol d

specific environnmental |ead concentrations.” The guidance also states that such an approach
"may substantially underestimate the real risk fromthe nost contam nated parts of the
nei ghborhood." Furthernore, EPA's risk criterion is not intended to be applied on a community-

wi de basis. Generally, EPA's policy is to attenpt to limt environnental |ead exposures so that
a typical child or group of simlarly exposed children will have an estinmated risk of no nore



than 5% of exceeding the 10 ug/dL blood lead level. Under the No Further Action Alternative,
approxi mately 1300 residential yards would be left with soil |ead concentrations that exceed the
I evel at which children woul d have a greater than 5% chance of el evated blood | ead | evels.

The EPA' s ri sk managenent decisions for renediation of residential |ead contam nation sites
focus typically on reducing the risk at the residence level. Thus, cleanup goals at the Site
are designed to reduce risk to a full time child resident receiving exposure at a residence to
no nore than a 5% chance of exceeding a blood | ead | evel of 10 ug/dL

The second problemw th MFG s anal ysis was the overly optimstic assunption of indoor dust |ead
concentrations equal to zero for the alternatives that included CPMs (Al ternative 2a,
Alternative 3, and the No Further Action Alternative). In light of the uncertainties of the CPM
programin reducing dust concentrations over the long-term such a nonconservative and
nonprotective assunption is not considered appropriate. Even if dust lead | evels could be
reduced to zero by "super cleaning,"” which is extrenely doubtful, it is unlikely that they could
be maintained at that level without a conplinentary soil renediation program MG s report
admts that "the estimation of zero for the dust contribution nay be overly optimstic" (Uphoff,
May 22, 1997, Attachnent 4). This unrealistic assunption results in underestinmates of tota

| ead exposures

62. Comment: MSG s experience at other sites suggests that the nunber of resident children
with blood lead | evels greater than 10 ug/dL rmay be zero under the No Further Action
Al ternative.

Response: Wil e such an outconme would be nost welcone, it is highly unlikely given the high
percentages of children with el evated blood | eads at the Tar Creek Superfund Site. The data
fromother sites cited by the commenter is inappropriately being applied to the Tar Creek
Superfund Site which has different circunstances.

63. Comment: MFG eval uated the four renedial alternatives described above by conparing the
increnental reductions in risk to the increnental increases in costs, environmenta
i npacts and other short-terminpacts. MG concluded that the increnental reductions in
ri sk achieved by Alternative 2a over Alternative 3 or the No Further Action Alternative
was far outwei ghed by the increnental increases in cost and other inpacts associated with
Alternative 2a. MG reached the sanme concl usi on when conparing Alternative 3 to the No
Further Action Alternative.

Response: The cost benefit anal yses supplied by the commenter is invalid because the estimated
increnental risk reductions rely on a community-w de averagi ng approach which nmay have
substantially underestinated risk. Further, as discussed in the Response to Corment 62 above
the risk managenent goals typically apply at individual residences, not to the comunity as a
whol e. Moreover, the short-terminpacts to benefits anal yses supplied by the commenter are
invalid because they rely on the sane community-w de increnental risk estimates.

64. Comment:  The volume of soil to be handl ed and the scope of the renmedial activity
increases by factor of approxinmately 18 for the 500 ppmaction level for Alternative 2
conpared to the No Further Action Alternative and increases by a factor of 9 for the 800
ppmaction level for Alternative 3 conpared to the No Further Action Aternative

Response: Neither the No Further Action Alternative nor Alternative 3 adequately protect human
health for reasons discussed in above responses to other comments and in the ROD. The increase
in soil volumes and the increase in the scopes of Alternatives 2 and 3 are proportional to the
increases in effectiveness of Alternatives 2 and 3. The EPA's Preferred Alternative, an
excavation renedy which virtually elimnates residual risks, obviously renoves and repl aces nuch



greater volunmes of contam nated soil conpared to renedies that |eave residual risk.

65. Comment: Based on the cost of a simlar CPMprogramin Jasper County, M ssouri the cost
of CPMs associated with Alternative 3 should be $100, 000 per year rather than $300, 000 per
year as estimated in the FS.

Response: The estimated annual CPM cost of $100,000 conflicts with other information provided
by the commenter. The Jasper County CPM program cost according to a reference fromthe

Conpani es' consul tant (Uphoff, May 22, 1997, Attachnent 3) is $67,000 annually plus staff tine
fromthe Jasper County Health Departrment and the Gty of Joplin Health Departnent. Al so,
according to this reference, personnel for the CPMs consists of two full time equival ents (FTE)
plus assistance in testing. It's likely that cost for office space for the CPM personnel is not
included in the $67,000. This reference provided by the Conpani es' consultant al so indicated
that the Jasper County programis "constrained" by the |level of funding. Therefore, a proper
program unconstrained by funding such as the one envisioned in the FS, including the cost for
fully equipped offices would certainly cost nmuch nore than the $100, 000 estinmated by the
commenter. The estimated cost for CPMs in the FS is reasonable.

66. Comment: The EPA's Preferred Alternative is not cost effective.

Response: CERCLA nandates that renedies be cost effective. Alternative 2, the Preferred
Alternative, is cost effective because its increased cost conpared to the | ower-cost
alternatives (Alternative 3, Alternative 4, and the no- action alterative) is proportional to
its increased overall effectiveness conpared to the overall effectiveness of the | ower-cost
alternatives.

The increased cost of Alternative 2 conpared to Alternative 3 is proportional to the overall

i ncreased effectiveness of Alternative 2 conpared to Alternative 3, because Aternative 2
addresses approxi mately 1312 residential properties with a permanent excavation renedy, which is
effective over the long-term whereas, Alternative 3 addresses only approxi mately 619
residential properties with excavation and relies on CPMs, which for the Site lack long-term

ef fectiveness and pernmanence, to address the remaining residences.

The increased cost of Alternative 2 conpared to Alternative 4 is proportional to the overall

i ncreased effectiveness of Alternative 2 conpared to Alternative 4, because A ternative 2
addresses the residences with excavation which is permanent rather than cappi ng, which for the
residences at the Site | acks long-termeffectiveness and permanence based on considerations of
the likelihood of cap disruption and the likelihood of significant drainage problens as
explained in the Proposed Plan in Section, "Long-term Effecti veness and Pernmanence. "

Al though, the no-action alternative is a no-cost alternative, it is not cost effective because
it does nothing to actually reduce the risks at the Site, and is ineffective overall in
protecting human heal th.

67. Comment: The Preferred Alternative (Alternative 2) does not address the risk of oral
i ngestion any nore than | ess expensive and less tinme consumng Alternatives 3 and 4. The
EPA acknowl edges that Alternatives 3 and 4 al so have high technical inplenentability.

Response: All the alternatives nust be capable of satisfying the Remedial Action bjective
which is as follows: Reduce ingestion by humans, especially young children, of surface soil in
residential areas contaminated with |ead at a concentration greater than or equal to 500 ppm
Sel ection of a preferred alternative consists of evaluation of all of the nine criteria [see 40
CFR © 300.430(e)(9)] in accordance with the NCP, not just the criteria (i.e., cost and
inplenentability) referred to in coomment. The EPA's evaluations of all nine criteria are



included in the Proposed Plan (and in the ROD). The follow ng discussion highlights EPA s

eval uation of cost and inplenentability referenced in the comment. Al though Alternative 3 has
hi gh technical inplenentability, it poses significant problens with regard to admnistrative
inplenentability and | ong-term effectiveness and permanence. Alternative 4 has high
inplenentability, but is also lacking in long-termeffectiveness and pernanence. Alternative 2,
EPA's Preferred Alternative, can be inplenented without unacceptable short-terminpacts to hunman
health or the environnment, even though it requires an estinated six years to conpl ete (conpared
to 3 years for Alternative 3 and 4). The EPA's Preferred Alternative provides for readily

i npl enentabl e short-termneasures to mtigate and control short-terminpacts (e.g., spraying
excavation areas with water to control dust), and thus allow the Preferred Alternative to be
protective during inplenentation. Although Alternative 2 is nore expensive, its increased
effectiveness over Alternative 3 and 4 is proportional to its increase in cost as explained in
response to Corment 66 (and in the Proposed Pl an).

68. Comment:  The EPA's eval uation of Alternative 3 does not adequately explain why this
renmedial alternative was rejected, especially in conparison to the Preferred Alternative
(Alternative 2).

Response: The EPA disagrees. The EPA evaluated all the alternatives in accordance with the
requirenents of 40 CFR ° 300.430 and docurented its evaluation in the FS and the Proposed Pl an.
Each alterative was eval uated against the nine NCP criteria. Followi ng this individual

anal ysis, a conparative analysis was conducted to evaluate the performance of each alternative
relative to the other alternatives, using the nine evaluation criteria. This conparative

anal ysis identified the advantages and di sadvantages of each alternative relative to the others
so that the key tradeoffs could be identified. Aternative 2, the Preferred A ternative,
represented the best bal ance of trade offs anong the alternatives in terns of the five prinary
bal ancing criteria. |In selecting the Preferred Alternative, the nodifying criteria of State
acceptance and community acceptance were al so considered. The Preferred Alternative was
properly evaluated in accordance with the requirenents of 40 CFR ° 300.430, and the Preferred
Al ternative best neets those requirenments. The EPA's eval uati on was docunented in the FS and
the Proposed Pl an.

69. Comment: It is not clear why EPA considers an alternative with an 800 ppm action | evel
and CPMs adequately protective for simlar areas in the Region 7 portion of the Tri-State
Mning District, but not for the Region 6 portion of the Tri-State Mning District. The
EPA' s concern appears to be related prinmarily to long-termeffectiveness and
inpl enentability.

Response: As the comment pointed out, Region 6's concerns with the 800 ppmaction |level are
primarily related to the balancing criteria of long-termeffectiveness and i nplenentability.

Al so, |lack of state acceptance for CPMs, to the degree required for the 800 ppmaction |evel,
was an inportant consideration. A critical factor in inplenentability of CPMs is state
governnent and | ocal governnent support, particularly fromthe |ocal health departnents. State
and | ocal governnents in Region 7 have denonstrated nore support and ability to fund and
inmplenment CPMs for their portion of the Tri-State Mning District than the State and | ocal
governnents in the Region 6 portion of the Tri-State Mning District. (See Response to Comment
87 bel ow for additional discussion of this key factor.) Region 6 is also concerned about
relying on institutional controls at the Site to address residual risk below 800 ppm That is
why Regi on 6 proposed a permanent engi neering control (i.e., excavation) to address the residual
risk rather than an institutional control (e.g., CPMs). Region 7 is also considering a
permanent engi neering control (i.e., phosphate treatnent) to address the residual risk and has
expressed sone reservations about the long-termreliability of CPM.

70. Comment: The EPA failed to adequately consider the environmental inpacts (inpacts on the



borrow areas) and other short-terminpacts (such as truck traffic and industria
acci dents) of an extensive residential soil renoval and repl acenent renedy (i.e., the
Preferred Alternative).

Response: The EPA disagrees. Region 6 has considerabl e experience inplenmenting residentia

soil renobval and replacenent actions at other sites. The EPA Region 6 has carried out such
actions wi thout causing unacceptable short- terminpacts to hunman health and the environnent.
Renoval actions at this Site, which have been underway since 1995, and which are essentially the
sane as the soil renoval and replacenment conponents of the Preferred Alternative, are al so being
i npl enent ed wi t hout unacceptabl e short-terminpacts to hunman health and the environnent. A

revi ew of construction safety records fromthe start of the residential renoval action in June

1996 to June 1997, shows no lost-tine accidents or serious injuries, no injuries or illnesses to
wor kers from exposure to any contam nants, and no accidents or injuries involving the public.
Al so, EPA's inplenmentation of the Preferred Alternative will include readily inplenentable

short-termneasures (e.g., dust control neasures, traffic safety measures, personal protective
equi pnent for workers, environnental protection nmeasures, borrow area restoration and erosion
control neasures, neasures to address health and safety of workers and the community, etc.) to
mtigate and control short-terminpacts and thus allow the Preferred Alternative to be
protective during inplenentation

71. Comment: Alternative 4, capping in place, unlike the excavation alternatives would not
risk renobilization of the lead. This should be considered a benefit in terns of
protection of human health and the environnent.

Response: Even though there is nore potential for lead to be renobilized in an excavation
alternative, potential dust generation, erosion, and other types of renobilization of |lead are
readily controlled through neasures to mtigate any potential short-terminpacts. For further
di scussi on about control neasures for short-terminpacts, see Response to Comment 70 above.

72. Comment: In Section 5.2.9 of the FS, EPA appears to refer to relocation of certain
residents in the area. |s EPA considering relocation as part of the renedial action?

Response: The EPA is not proposing to relocate residents as part of the renedial action. See
section, "Common Elenments in Al Alternatives" of the Proposed Plan for further explanation
See al so EPA' s response to comments 19 And 20 in Part A of this Responsiveness Summary at
Section Il (a).

73. Comment: Wth respect to the Preferred Alternative, there is no indication which
residences, if any, would be given priority for perfornmance of the renedial actions.
Precedence shoul d be given to residences with children exhibiting el evated bl ood | ead
| evel s.

Response: Prioritization of cleanup actions is a detail that will be devel oped during the
remedi al design. However, residences of children with el evated blood |l ead I evels will be given
the highest priority.

74. Comment: Wiy did the Proposed Plan fact sheet indicate that no Five Year Reviewis
required? Gven that EPA is proposing a 30-year nonitoring as part of the Preferred
Alternative, and given historical experience with Operable Unit 1, a Five Year Review
woul d certainly appear warranted

Response: The 30-year nonitoring period is the estimated period for operation and nai ntenance
for cost estimating purposes. Mnitoring associated with the Preferred Alternative is primarily
related to the disposal area and not the renediated residential yards. As the comenter



recomended, based on experience with OQperable Unit 1, a Five Year Review is warranted for parts
of tawa County where contam nation renains at concentration |evels which may pose a health
risk or an environmental risk. A Five Year Review for areas addressed by Operable Unit 1 has

al ready been conducted and an additional Five Year Review is planned. However, for the
residential areas addressed in the ROD, where soil contam nation above the health-risk- derived
level is renoved, a Five Year Review is not necessary.

75. Comment: The EPA's use of the term"Indian owned | ands" in the FS is confusing

Response: The term"Indian land" or the term"Indi an owned | and" neans the categories of I|ndian
land as described in CERCLA © 104(c)(3). The terns "Indian |and" and "Indi an owned | ands" are
used generically.

76. Comment: Wiy is wind erosion considered a potential transport nechani smof |ead particles
fromchat piles for the initial contamination in the R, but not a factor with respect to
potential recontam nation of the renediated yards in the FS?

Response: During the active mning years, when earth-noving activity stirred up dust, the air
deposition of |ead contam nated particles was likely greater than during the post-active mning
period. Wnd erosion is still considered a potential transport nechani sm however, the rate of
current air deposition with respect to recontam nating the renediated yards is snall for nost
properties. For the other properties, the potential for recontam nation will becontrolled by
appropriate dust and erosion control neasures

COMMENTS ON COMMUNI TY PROTECTI VE MEASURES ( CPM

77. Comment: The EPA ignores its own guidance (EPA July 14, 1994), which states that
devel opnent and pronoti on of public awareness prograns focusing on the causes and
prevention of |ead poisoning in children should be considered in conjunction with other
measures to reduce bl ood |ead | evels.

Response: The comment is not correct. The EPA has been encouragi ng and supporting public
awar eness prograns at the Site concerning | ead poi soning and prevention. The EPA's Preferred
Al ternative includes health educati on which provides for public awareness prograns focusing on
the causes and prevention of |ead poisoning in conjunction with and supplenental to the active
response activities (e.g., engineering controls) at the Site.

78. Comment: The sources of the observed el evated bl ood | ead | evels in Picher and Cardin do
not appear to have been identified through an environnental assessnent. The EPA assunes
that the source of the elevated blood levels is lead in soil.

Response: Fromthe context in which the comrent was nade it appears that the term
"environnental assessnent"” is referring to environmental sanpling and behavioral assessnents in
i ndi vidual hones following the confirmati on of blood | ead poi soning of children living in those
homes. Wiile these "environnental follow ups" are useful for managi ng cases of |ead poi soning
they are not necessary to deternine sources of lead on a comunity-w de basis. The EPA
conducted its own extensive comrmunity-w de environmental assessnent. The EPA investigations
indicated that the primary source contributing to elevated blood I ead levels in children at the
Site is soil.

79. Comment: A CPM approach that directs that site assessnents occur where elevated | evels
are identified, followed by renediating the identified sources(s), followed by nonitoring
is more conprehensive, site specific and cost efficient, while being nore protective of
children's health than EPA's soil excavation approach at the Site



Response: The EPA disagrees. The approach described in the comment is not nore conprehensive
The EPA's investigations at the Tar Creek Superfund Site indicate that the primary source
contributing to elevated blood lead levels in childrenis soil. In fact, the soil is so
contam nated that soil alone, w thout consideration of any other source of |ead, poses an
unacceptable risk to children living on the Site. Mreover, EPA's Preferred Alternative calls
for investigation of every hone in the nining area to deternine if the soil is contamnated with
| ead above the health-risk- derived level. 1In addition to conprehensive prinary prevention
EPA's Preferred Alternative includes supplenmental CPMs such as health education and bl ood | ead
nonitoring. The EPA works with and encourages the State and | ocal governnents and health
departnents to continue blood | ead nonitoring. The State and | ocal health agencies nornally
conduct follow up environnental testing for cases of elevated blood lead levels to identify
sources, and these agencies nornally conduct followup | ead exposure reducti on counseling

Al so, EPA does work with and encourage others, including the State and | ocal governnents and
heal th departnents, to address the | ead-based paint that nay be contributing to el evated bl ood
lead levels in some hones. The EPA's Preferred Alternative is cost-effective, because the
increase in effectiveness is proportional to the increase in cost (see Comment 66).

The approach described in the cooment is a case managenent approach that deals with individua
cases and addresses sources of lead only after the children's blood | ead | evel s have becone

elevated. It is unclear why the CPM approach di scussed in the comment is described as being
"site specific." In this context "site specific" appears to equate individual cases or hones
with "sites." |If this is the neaning, then the approach described by the comment, does not

address all the "sites" or hones, but only the ones with cases of |ead poisoning. Site specific
in this context seens to be nore of a deficiency than an advantage. Because the approach
described in the comment does not include prinmary prevention on a comunity-w de basis, it is
consi dered | ess conprehensive than EPA's Preferred Alternative and | ess protective of children's
health. The EPA s approach addresses | ead contam nation | evels that nmay pose a risk wherever
these el evated concentrations are found in the residential areas. The EPA hopes, in this way,
not only to reduce the risk to children who already have el evated bl ood | ead, but to elimnate
dangerous poisons in the environment before they affect other children's health

This commrent highlights the differences between the approach that EPA uses to address |ead at
Superfund sites and approaches used mainly by health departments. The focus of health agenci es,
with regard to lead is on addressing | ead poisoning after it has occurred. Under CERCLA, EPA' s
main focus with regard to lead is to reduce environnmental |ead exposures that nay pose a health
ri sk, whether or not |ead poisoning has actually occurred. This does not nean that EPA is not
concerned about individual cases of |ead poisoning, nor does it nean that there is not sone
overlap in responsibilities between EPA and health agencies. The overall best approach is a
conbi ned approach coordi nating Superfund risk reduction activities, focused on prinary
prevention, with the health agency actions focused on nanagi ng cases of |ead poisoning

80. Comment: The CPMs described for Alternative 3 in the Proposed Plan do not include the
followi ng el ements: institutional controls, targeted health education and training,
envi ronnental assessnents, abatenent of identified sources, and nonitoring of the
effectiveness of the CPM program

Response: In EPA's Proposed Plan the CPMs for Alternative 3 provided for all these el enents
that the commenter indicates are mssing. However, the Proposed Plan |isted only the ngjor

el ements of CPMs, and did not include nmany of the details specified by the comrenter. Such
details are usually specified during the design phase. The specific details of the CPMs can

al so be adjusted during inplenentation phase. The EPA has no expectation that proposed pl ans
and RODs include all details of a renedial design. A so, sone of the CPMitens proposed by the
comrenter are itens that woul d be provided for as part of |ead poisoning and prevention prograns
by others including health departnents



81. Comment: The CPMs outlined in Alternative 3 should be broader. Blood screening and
sanpling of |ead sources should not focus on residences with residual risk fromlead
contam nated soil, but should include all residences where there are children under 6
years of age. Al so CPMs shoul d address sources other than soil including paint, water
pi pes, hobbies, gasoline, etc. The communities can be badly misled if they believe soi
renoval s addressed all sources causing el evated blood lead levels. A purely soil-based
abat enent programgi ves communities a fal se sense of safety.

Response: The EPA's investigations indicate that the prinmary source contributing to predicted
el evated blood lead levels in children at the Site is soil. Therefore, focusing CPMs on

residual risk fromlead in soil is appropriate. This does not nean that other sources are not
of concern to EPA. For exanple, lead paint nay contribute to | ead exposures at sone hones and
could be a maj or source of |ead exposure at those hones; however, mning waste, and not paint,

accounts for nost of the soil lead and lead in dust found at nost hones. The EPA does work with
and encourage others, including the State and | ocal governnents and heal th departnents, to
address the sources other than soil. Community education efforts envisioned by the plan would

not be limted to educati on about soil and would caution that for sone hones ot her sources could
pose a health risk

82. Comment: | f Superfund created CPMs were the basis of a nore conprehensive comunity
attack on | ead exposure, and this was understood, the preferences of the State and Tri bes
woul d change.

Response: The State and Indian Tribes have been thoroughly involved and i nformed during the
remedy devel opnent process. The State and Indian Tribes are famliar with the CHAVMP CPM program
at the Site and are conducting sone of their owmn CPMactivities. The State and Indian Tribes
are also famliar with EPA's soil renoval activities at the Site. It is speculation to presune
what the State and Indian Tribes may or nay not prefer under certain circunstances. The State
and Indian Tribes are informed and it is best to |let themspeak for thenselves with regard to
their preferences.

83. Comment: A program focused just on yard cleanups is a short-termresponse which | acks
permanency. CFMb have pernanence. Al so, EPA has provided no support in the
adm nistrative record to substantiate its concerns that CPMs | ack | ong-term effectiveness.
There is considerabl e experience with CPMs at other Superfund sites which denonstrates
that CPMs can be effective in the long-term

Response: The EPA disagrees. Long-termeffectiveness and permanence has specific neaning in
the NCP (see 55 Fed. Reg. 8666, 8720, 8849, March 8, 1990). An eval uation of permanence focuses
on the "magni tude of residual risk remaining" from hazardous substances renaining at the
conclusion of the renedial action. This analysis includes consideration of the degree of
threat posed by the hazardous substances renmaining at the Site and the adequacy of controls used
to manage the hazardous substances renmaining at the Site. To the degree that renedies rely on
CPMs to address risk rather than engineering neasures (e.g., renoval of contam nated soil from
residential areas) concerns are raised about |ong-termeffectiveness and pernanence. |If a
primarily CPMrenedy were used at the Site, significant residual risk would remain, as di scussed
in the Proposed Plan. CPMs, which are institutional controls, do not reduce the residual risk
at the Site and correspondingly, raise concerns about |ong-termeffectiveness and pernanence.

On the other hand, the soil renoval conponent of EPA's preferred alternative does reduce to
insignificant levels the residual risk to the population in the residential areas and

therefore, has high long-termeffecti veness and pernanence.

That soil renoval is a "short-ternf response is not a negative attribute, as the conmenter seens
to inply, but a positive one--soil renoval is rapid and therefore effective in the "short-term"”



That CPMs nust be nmintained in perpetuity is not a positive attribute, but a negative one. The
comrent seens to inply that a |ong-term program has pernanency whereas a soil excavation renedy
that is conpleted in the short-termwould not. Permanency in the NCP has to do with how | ong
the remedy is effective and not howlong it takes to conplete it. The EPA's Preferred
Alternative is directed at renoving the source of the | ead poisoning and is not focused nainly
on establishing a perpetual programto deal with the effects of lead in the environnent.

Al though in EPA's Preferred Alternative, some CPMs will supplenent the soil renoval, CPMs are
not the main focus. The comenters acknow edged that "it is certainly too soon to be able to
denonstrate the pernmanence of any CPM created as part of a Superfund renedy . . . " (Uphoff, My
22, 1997, Attachnent 5) to which EPA agrees.

An eval uation of long-termeffectiveness and pernanence al so i ncludes an eval uati on of the
"degree of certainty that the alternative will prove successful." Evidence from other Superfund
sites regarding long-termeffectiveness is nostly anecdotal. As the reference (Uphoff, My 22
1997, Attachment 5) supplied by the Conpani es' consultant confirns, nost of these CPM prograns
are relatively new having only been inplemented in the early 1990's. This |limtation provides
little historical data upon which to evaluate long-termsuccess. There is little scientific

evi dence to denonstrate that CPMs woul d be successful and reliable in the long-term The EPA is
unawar e of published scientific studies that could be included in the adm nistrative record on
the success and reliability of CPMs. The lack of scientific evidence that CPMs woul d be
successful over the long-termis a significant concern to EPA for the Site.

Finally, under the NCP, EPA expects to use institutional controls such as CPMs as a suppl enent
to engineering controls, not as a sole renedy. Under the NCP the use of institutional controls
shall not substitute for active response neasures unless active response neasures are determ ned
not to be practicable based on the bal ancing of trade-offs that is conducted during the

sel ection of the remedy. See 40 CFR ° 300.430(a). As described in the Proposed Plan and in the
ROD, the engineering controls (supplenented by CPMs) to be used under the Preferred Alternative
represent the best bal ance of trade-offs. Mreover, EPA Region 6 experience with excavation of

| ead- contam nated soil and backfilling of excavated areas has found it to be a successfu

r ermredy.

84. Comment: |If CPMwere purely an educational programits results would unlikely achieve the
Superfund intent (e.g., long-termeffectiveness and pernanence); but education with

environnental assessnent with intervention and nonitoring is a different natter

Response: The comment alludes to one of the inherent weaknesses of CPMs, which is reliance on
education to affect behavioral changes on a sustained basis to control exposures to |ead
sources in the environnent. A reference provided by the Conpani es (Uphoff, May 22, 1997
Attachrment 4) provided additional insights by acknow edging that the effectiveness of education
as a permanent solution is "not quantifiable due to |ack of a study designed specifically to
test the effectiveness of educational intervention." Rigorous statistical studies denonstrating
the benefits of education prograns in preventing | ead exposure are |acking. The coment
attenpts to allay concerns about the effectiveness of education in preventing | ead poisoning by
suggesting that education with environnmental assessnent, intervention, and nonitoring would be
effective. However, such interventions would only occur after children devel oped el evat ed
levels of lead in their blood. This approach does not prevent |ead poi soning, but nmanages the
cases after they occur.

Over a period of years, every honme will likely have children living init. Therefore, since
education alone is unlikely to be effective in preventing |l ead poisoning, it is likely that the
environnent of every hone with sources of |ead above safe levels will potentially have to be
addressed. Wien a major environnmental source (e.g., yard soil) has | ead above safe levels, it
is nmore protective of health to abate the sources all at once up front rather than drag the



process out over years by abating only when a child beconmes | ead poisoned. Utimately the soi
at every hone will likely have to be abated anyway.

85. Comment:  The EPA's concerns about the uncertainties regarding the admnistrative
inplenentability of CPMs are somewhat doubtful in light of the fact that the very types of
activities proposed as CPMs in Alternative 3 are those recommended by CDC [Centers for
Di sease Control] guidelines to address el evated blood lead Ievels in the 10 ug/dL to 20
ug/ dL range in children age 6 and under

Response: The recommended responses based on blood | ead ranges in the CDC guidelines in
question are for nedi cal nanagenment (i.e., health professionals conducting | ead poisoning
followup activities). They are not intended to guide environnental agencies that conduct
primary prevention activities |ike abating comunityw de | ead sources (for further discussion
see Technical Reply Docunent, Revised July 10, 1996, response #3 on pages 4 and 5). The fact
that CDC recommends certain CPMtype actions does not nean that they are readily inplenentable
only that they are recommended. State and |ocal governnent support, capability, and funding are
maj or factors that nmake CPMs nore or |ess administratively inplenentable at a given site. The
EPA' s reasons for its concerns about the admnistrative inplenentability of CPMs at the Site
over the long-termare further discussed in Response to Comment 59 above

86. Comment:  The EPA has provided no support in the admnistrative record to substantiate its
concerns that CPMs are lacking in inplenentability. In responding to EPA's concerns
expressed in the Proposed Plan about the uncertainty of a permanent CPM program at the
Site in future generations, a commenter stated that "EPA has ignored the |ikelihood that
the current generation will educate the future generation."

Response: The EPA disagrees. Lead is an inorganic el enent that does not dissipate or degrade
to an appreciable extent. |In the absence of an engineering solution that permanently renoves
detoxifies or isolates the lead, it will continue to pose unacceptable risks for nany decades or
even centuries. An expectation that an effective CPMprogramat the Site will be passed on from
generation to generation is unrealistic

In order for CPM6 to be effective for a long period of tine several elenents are required

. A high degree of support and participation by state and | ocal governnents and the
comuni ty;

. A permanent source of funding; and

. Participation by an organi zation willing and able to organi ze, administer and

i npl ement the program on a pernmanent basis
These el ements are lacking at the Tar Creek Superfund Site.

The community, |ocal governnents, and the State have supported the CHAMP program as a suppl enent
to primary renedial activities conducted by EPA, however, based on comments received on the
Proposed Pl an, they do not support reliance on CPMs to a significantly greater degree than
proposed for Aternative 2.

Super fund generally cannot provide long-termfunding for a permanent CPM program (see e.g., 40
CFR © 300 435). Based on the |ack of support for a significantly increased role for CPMs at the
Site, the State and | ocal governnents are unlikely to provide the funding. The Conpani es have
funded the existing CHAMP program but have not offered a pernmanent or |ong-term funding

comm tnent. Moreover, even if a source of long-termfunding could be found for a pernmanent CPM



program as explained in our response to comments 56 and 84, CPMs do not provide the type of
permanent renmedy at the Site which is contenpl ated under the Conprehensive Environnental
Response, Conpensation, and Liability Act (CERCLA) (see, e.g., CERCLA Section 121, 42 U S.C. °
9621).

The exi sting CHAMP program was i npl enented by the University of Cklahonma Health Sciences Center
with funding fromthe Conpanies. The existing CHAMP program has been well received; however,
the University of Cklahoma is prinmarily an educational institution and would not nornally be
expected to organi ze and operate a najor |long-termhealth education and nonitoring program of
the type that would be required. Wen the Indian Health Service, The Ckl ahonma Departnent of
Health, and the Otawa County Health Departnent, organizations that mght be able to undertake
such a long-term program were approached by the Conpanies to inplenment the CHAMP program none
were able to do so because of various limtations of their prograns.

Based on these considerations, EPAis justified in its concerns about the pernanence and
long-termeffectiveness of a CPM programto the degree required for Alternative 3 at the Tar
Creek Superfund Site.

87. Comment :  Recommendati ons by the National Renedy Review Board (NRRB) regardi ng CPMs and
inclusion of CPMs by Region 6 as part of the Preferred Alternative are clear endorsenents
of the efficacy, effectiveness and inplenmentability of CPMs.

Response: Wth regard to the Tar Creek Superfund Site, the NRRB recommendati ons stated that
CPMs are "likely to play an i nportant supplenental role.” The EPA still has concerns about the
long-term"efficacy, effectiveness and inplenentability" of CPMs for the Site if relied on to a
significantly greater degree than envisioned in the Preferred Alternative. The Conpanies are
encouraged to continue the CHAMP to suppl enent the engineering controls planned for the Site.



Attachrment | to Section Il, Part B of the Responsiveness Summary

TAR CREEK SUPERFUND SI TE
DETAI LED RESPONSE TO COMVENTS RECEI VED
DURI NG PUBLI C COMVENT PERI CD
FOR THE REMOVAL ACTI ON FOR THE
RESI DENTI AL AREAS

May 15, 1997
| NTRODUCTI ON

The U. S. Environnental Protection Agency (EPA) nenorialized the selection of the response
action for the renoval in question in an action menorandum dated March 21, 1996. Pursuant to 40
CFR © 300.820(b)(2), in a letter of March 6, 1997, EPA responded to coments submtted during
the public comment period regarding the residential renoval action at the Tar Creek Superfund
site (the "Site"). The EPA's March 6, 1997, letter addressed comments received fromthe
following: Leslie C. Nellernoe on behalf of ASARCO Inc. in a letter of August 16, 1996; Gary D.
Uphof f on behal f of ASARCO Inc., Blue Tee Corporation, Childress Royalty Conpany, Inc., Gold
Fields M ning Corporation, and The Doe Run Resources Corporation in letters of Cctober 21, 1996
and Cctober 22, 1996; and Lisa G Esayian on behalf of NL Industries, Inc. in a letter of
Cctober 21, 1996. ASARCO Inc., Blue Tee Corporation, /Royalty Conpany, Inc., CGold Fields Mning
Corporation, NL Industries, Inc., and The Doe Run Resources Corporation are referred to
collectively in this docunent as the "Conpanies." This letter also addressed the comments of
Edward B. Cohen of the U S. Departrment of the Interior (DA) which he subnmitted, in a letter of
Cct ober 21, 1996.

As explained in EPA's March 6, 1997, letter, the comments subnmtted by the Conpani es and
DA during the public comrent period had al ready been answered once by EPA, or else they did not
provi de infornation which warranted any action, accordingly, EPA did not believe that the
comrents were significant. Therefore, EPA did not need to reply to the comments submtted
during the public comrent period as part of the admnistrative record for the renoval action
called for in the March 21, 1996, action nmenorandum[see 40 CFR °© 300.820(b)(2)]. Nevertheless,
because there is public interest in the issues raised in the cooments subnmtted by the Conpanies
and DO during the public comment period, EPA decided to provide this detail ed response to those
comrents, and to include this detailed response in the admnistrative record for the renedi al
action for the residential areas on the Site.

The docunents that EPA relied upon in preparing this detailed response to coments or
ot her docunents referenced in the text of this response include the follow ng:

Agency for Toxic Substances and D sease Registry (ATSDR), February 1995, Lead and Cadmi um
Exposure Study for the Jasper County, M ssouri Superfund Site

Bornschein, RL., dark, C S ,Gote, J., Peace, B., Roda, S., and Succop, P., 1988, Soil
Lead- Bl ood Lead Relationship in a Forner Lead Mning Town. |In Environnental Geohem stry and
Heal th Monograph Series 4. Lead Soil: |Issues and Quidelines. (B.E. Davies and B.G Wxsons,
Eds.), pp. 149-160, Science Reviews Limted, Northwood, England.

Bornschwin, RL., dark, CS., Pan, UW,et al 1990, Mdvale Comunity Lead Study, Departnent of
Envi ronnental Health, University of G ncinnati Mdical Center.

Burkart, Burke, July 6,1995, Report of Analysis of Tar Creek Soil Sanples for Ecol ogy and
Envi ronnent | nc.



Bur kart, Burke, Septenber 23,1995, Report of Analysis of Tar Creek Soil Samples for Ecology and
Envi ronnment | nc.

Casteel, S W,Wis, CP., Henningsen, GM, Hoffman, E. ,Brattin, WJ.,Hamon T.L., My 1996,
Bi oavail ability of Lead in Soil Sanples fromthe Jasper County, M ssouri Superfund Site,
Docunent Control Number 04800-030-0161

Centers for D sease Control (CDC), 1986a, Kel | ogg Revisited - 1983. Chil dhood Bl ood Lead and

Envi ronnental Status Report, Panhandle District Health Departnent and |daho Deparnent of Health
and Wl fare, Center for Environmental Health, Centers for Disease Control, U S. Environmnental
Protecti on Agency.

Centers for D sease Control, 1986b, East Hel ena, Montana, Child Lead Study, Lewis and Cark
County Heal th Departnent and Montana Departnent of Health and Environmental Science, Centers for
Di sease Control, Public Health Service, U S. Departnent of Public Health and Human Servi ces,
Atlanta, Ceorgia.

Centers for D sease Control, COctober 1991, Preventing Lead Poi soning in Young Children

Chappel | ,W, et al., 1990, Leadville Metals Exposure Study, Col orado Departnent of Heal th(D vision
of Disease Control and Environmental Epidenol ogy), University of Colorado at Denver(Center for
Envi ronnental Sciences), and U S. Department of Health and Human Servi ces( ATSDR/ PHS) .

Community Heal th Action and Monitoring Progran{CHAMP) Quarterly Report, July 1996 - Cctober 1996,
Uni versity of Cklahoma, Health Services Center

Danmes & Moore, Novenber 2, 1994, Residential Yard Assessnent Report for Jasper County, M ssouri
and Cherokee County, Kansas

Drexl er, John W, June 24, 1996, Laboratory for Environnental and Geol ogi cal Studies, Departnment
of Ceol ogi cal Studies, University of Colorado, Bolder, Colorado, Laboratory Report of Lead
Speci ation for Bureau of Land Managenent

EPA, April 1992, Quidance for Data Useability in R sk Assessnent (Part A), Final

EPA, July 14,1994, Revised Interim Soil Lead Quidance for CERCLA Sites and RCRA Corrective
Action Facilities, OSWER Directive No. 9355.4-12

EPA, February 1994, Qui dance Manual for the Integrated Exposure Uptake Biokinetic Mdel for Lead
in Children, CERR Publication No. 9285.7-15-1

EPA, 1995, Evaluation of the Risk fromLead and Arsenic, Sandy Snelter Site Sandy, Wah, Draft
Final, July 1995.

EPA, Region 6, Technical Reply Docunment, Residential Area Response Actions, Tar Creek Superfund
Site, (Revised July 10, 1996). Note: This referenced docunent can be found in the

Adm ni strative Record File which is |ocated at the repositories including the Mam Public
Library in Mam, klahona.

EPA, Region 6, August 1996, Baseline Human Health Ri sk Assessnent Report, Tar Creek Superfund
Site, Gtawa County, Cklahoma, Prepared for EPA by Ecol ogy and Environnent, Inc.

EPA, 1989, Ri sk Assessnment Quidance for Superfund: Volune 1 - Human Heal th Eval uation
Manual , (Part A),Interi mFinal



EPA, Region 6, May 5, 1995, Supplenmental Region 6 R sk Assessnent Quidance Draft

Gkl ahona State Departnent of Heal th(OsDH), 1995, OQtawa County Bl ood Lead Summary, Menorandum
To: Jennifer Lyke (ATSDR), From Kim Quinn (OSDH). Decenber 18, 1995.

U S. Departnent of Housing and U ban Devel oprment (HUD), 1995. Quidelines for the Eval uation and
Control of Lead-Based Paint Hazards in Housing

In responding to comments by the Conpanies and DO, the following terns are used as indicated
bel ow.

. Study Area - neans the mining area of Oxtawa County which was the subject of the
Basel i ne Hunan Heal th Ri sk Assessnent ( BHHRA) ;

. Study Group - neans the 100 homes in Picher where multi-nmedia environnmental sanples
wer e taken;
. Ref erence Area - neans the 15 hones in Afton, Cklahonma which are outside of the

m ning area where nulti-nedia environnental sanples were taken, these hones were used
for conparison to hones within the mning area;

. CSDH survey - neans the Ckl ahoma State Departnent of Heal t h(OSDH) Pi cher bl ood | ead
survey unl ess the CSDH county-w de survey is specifically referenced.

EPA' S RESPONSE TO COMVENTS

1. A commenter stated that the nedian blood | ead | evel of 3.8 ug/dL for children at the Tar
Creek area, relative to the soil lead levels, is low The cooment was based on the
Gkl ahona State Departnent of Health (OSDH) bl ood | ead survey conducted in Gtawa County in
1995, for the children ages 1-5 years old. This commenter also stated that the incidences
of elevated blood | ead | evels are probably nore influenced by socio-econonic. conditions
and the presence of deteriorating lead paint than by lead in soil fromchat.

Response: The nedian blood lead |level of 3.8 ug/dL cited in the cooment is based on the
county-wide results fromthe OSDH 1995 bl ood | ead survey. That value is not representative of
bl ood lead levels in the mning area, which enconpasses only a part of Gtawa County. COver
one-third of the 232 children tested county-wi de were residents of communities outside of the
mning area. The OSDH survey results showed that bl ood | ead | evels of young children in the
city of Picher, which is near the center of mning activities in the county, were substantially
greater than in other comunities and the county as a whole. The proportion of young children
ages 1-6 years old found to have blood |l ead | evels of 10 ug/dL or greater in Picher was 21% (10
out of 48) versus 4% 4 out of 105) in the rest of Otawa County.

The results of EPA's 1995 investigation indicate that mning waste is the najor source of
elevated lead levels in soil and dust within the mning area, and therefore an inportant
contributor to | ead exposure. Lead concentrations in soil fromthe Picher Study G oup homes
exhibit highly significant correlations with the concentrati ons of cadm um and zinc, which
along with lead are the elenents prinarily associated with area mning wastes. The correlation
between soil and dust |ead concentrations in the Study G oup hones is also highly significant,
with |l ead concentrations in soil accounting for 67%of the variability of |ead concentrations in
house dust. Wile lead paint may be present at some residences and a possible contributor to
the lead concentrations in soil and dust at those residences, it cannot account for the major
differences in soil and dust |ead concentrations between the Study Area and the Reference Area.
The avail abl e pai nt chip data show no significant difference in the preval ence of |ead-based



pai nt between the Study Group and Reference Area hones.

2. A commenter noted that higher blood | ead | evel s have been correlated with | ower
soci o-econonmic conditions in a nationw de study and have been found higher in ol der
cities. The comenter stated that sone el evated bl ood | ead | evels would therefore be
expected at the Site, regardl ess of past mning sources, due to | ead fromother sources.

Response: The commenter provided no evidence that soci o-econom ¢ conditions are a significant
factor affecting | ead exposure or blood lead levels at the Site, especially in conparison with
the preval ence of mning waste at the Site. The commenter does not explain why simlarly aged
communities near the historical mning area have significantly |ower percentages of el evated
bl ood | ead | evels conpared to, for exanple, the community of Picher

3. A commenter stated that the EPA | ead nodel version 0.99 nay highly overestinate the actua
bl ood | ead | evel s.

Response: The Integrated Exposure Uptake Bl okinetic (I EUBK) Mddel for Lead in Children (EPA
February 1994) could overestimate actual blood lead levels for a population if the population's
actual exposures were |less than that estimated fromthe exposure input assunptions and/or if the
actual bioavailability of lead in environmental nedia at the site was | ess than the val ue used
in the nodel. However, this has not been denonstrated at the Tar Creek Superfund site

4. A commenter stated data fromresidential areas near some nmining sites showlittle
rel ati onshi p between observed bl ood | ead and soil |ead concentrations, and that this is in
contrast to the | EUBK nodel which predicts a direct relationship between soil and bl ood
lead | evels. The conmenter also stated that EPA recognizes that dust and paint are
possi ble major contributors to elevated blood | ead levels in children, and that any
strategy to reduce lead risk at a site needs to consider not only soil, but these other
possi bl e maj or sources

Response: Reliable blood |ead data are difficult to obtain, and the interpretation of the
results is also often difficult because of confounding factors such as snall sanple sizes.

Al so, for a given site, soil nmay not be the nmain source contributing to increases in blood | ead
level. Even if there is a significant source of lead in the soil, if it is relatively

nonbi oavai l abl e, then soil lead may not be a significant contributor, which is not the case for
the Tar Creek Superfund site. The OSDH report of the results of the tawa County bl ood | ead
survey provided no infornmati on about the known or |ikely sources of |ead exposure for the

i ndi vidual s who exhi bited el evated blood | ead | evels. Lead-based paint is certainly one
possi bl e source. However, the relatively greater nunber of young children found to have

el evated blood lead levels in Picher versus other parts of Gtawa County strongly suggests that
there is a connection with mning-related contam nation. Mreover, EPA studies have found that
the mning waste lead found in the Tri-State Mning District is highly bioavailable. The EPA
recogni zes that site renediation should consider all significant sources of potential |ead
exposures; nonethel ess, EPA's Baseline Human Health Ri sk Assessnent (BHHRA) Report (EPA, August
1996) shows that the risk to hunman health fromSite soil |ead al one, w thout even considering
ot her sources of |ead (such as | ead-based paint), is such that it poses an unacceptabl e threat
to human health(especially the health of children).

5. A commenter noted that declines in blood | ead | evel s have been observed in snelting and
mning towns that mrror national declines associated with the decrease in | ead sources
such as | eaded gasoline, house paint, |ead soldered cans, and stricter controls on
em ssion sources or closure of snelters.

Response: Leaded gasoline, |ead-based paint, |ead soldered cans, etc. historically have been



significant general sources of elevated blood |ead | evels. Lead exposure fromthese sources
woul d have been superi nposed upon any | ocation-specific exposure - frommning and snelting
wastes, for exanple. As these general sources have been reduced or elimnated, blood |ead

| evel s have declined throughout the population. Therefore, it is not surprising that bl ood | ead
levels in mning and snelter areas al so have declined as part of the national trend. However

m ning and snelting wastes al one can be a significant source of |ead exposure, and bl ood | ead
levels in mning and snelting areas may still be higher than in simlar areas w thout mning and
snelting activities, despite the general decline in other sources of |ead exposure. Al so, the
comrent is a generalization. Blood lead |levels can vary significantly fromtown to town. The
EPA gathered site-specific data and anal yzed it based on Site conditions. As docunented in the
BHHRA Report, the soil lead on the Site poses a significant human health risk--especially to
children. A so, blood lead | evels for specific towns nay be different fromthe national trends,
especially with regard to the nagnitude of declines.

6. A commenter stated that EPA's OSVER | ead directive (EPA, July 14, 1994) recogni zes that
remedi ating soil may provide limted risk reduction if other significant sources
(e.g.,l ead-based paint or contam nated drinking water) are present.

Response: The EPA acknow edges that | ead-based paint could be a najor source of |ead exposure
at sone hones, though | ead-based paint does not appear to account for nost of the |ead
contamination in soil and dust at the Site. It is nmuch less likely that contam nated drinking
water is a significant source at hones at the Site based on EPA sanpling. The EPA recognizes
that site renediati on should consider all significant sources of potential |ead exposures.
Nonet hel ess, the BHHRA Report shows that the risk to human health fromSite soil |ead al one,

wi t hout even considering other sources of |ead (such as |ead- based paint), is such that it
poses an unacceptable threat to human health (especially the health of children).

7. A commenter stated that CDC believes the major source of lead in children nationwide is
from paint applied to hones beforee 1978 (HUD, 1995).

Response: Wile froma nationw de perspective, |ead paint applied to hones before 1978 is
consi dered the nmjor source according to the comment, froma site-specific perspective, other
sources(e.g., snelters, mning, etc.)of lead can dominate. Such is the case for the Tar O eek
Superfund site where EPA's studies indicate that mning waste is the major source

8. A commenter noted that EPA gui dance recommends that site-specific informati on should be
used in the M.JBK nodel whenever possible so that the risk nore accurately characterizes
the site.

Response: A considerabl e anount of site-specific data, including | ead concentrations in soil
house dust, and tapwater at individual residences, were collected for the BHHRA and were used
in the EUBK nodel. Model default val ues for exposure paranmeters were used in the absence of
site-specific val ues.

9. A commenter stated that scientific data fromother sites with netals in soil indicate that
actual exposures at the Tar Creek Superfund site would be | ess than default exposure
assunptions in the | EUBK nodel

Response: There can be significant variation between | ead exposure conditions and forns of |ead
fromsite to site that effect actual exposures. The comenter supplied no specific information
indicating that the scientific data fromanother netal -contam nated site were conparable to data
collected at the Tar Creek Superfund site with regard to the inportant specific paraneters
influencing blood lead levels. In short, there was no indication that these data woul d be
applicable to the Tar Creek Superfund site.



10. A comrenter stated that indoor dust-to-soil ratios have been found to be |lower than the
| EUBK nodel default at sites with no active or recently active | ead em ssion sources or
limted outdoor areas with elevated lead in soil. The commenter stated that a study at
the Taconm snelter, Tacoma, Washington, during snelter operations and shortly after
closure, found that the indoor dust was nore related to airborne dust fromsnelter
em ssions than to soil fromthe yard

Response: The commenter supplied no specific information that the conditions at the Taconma
snelter or the other sites referenced were simlar to the conditions at the Tar G eek Superfund
site. That is, there was no indication in the comment, that indicated that the scientific data
fromthe Tacoma snelter site or other sites referenced would be specifically applicable to the
Tar Oreek Superfund site. Also, with regard to the indoor dust-to-soil ratio at the Site, the

i ndoor dust-to-soil ratio is one of the input variables entered under the multiple source option
of the IEUBK nodel. This option is intended to be used when househol d dust data have not been
coll ected. However, the nmultiple source option was not used in the BHHRA because househol d dust
data were avail able for the Study G oup and Reference Area hones.

11. A commenter stated that |lead ingestion rates fromdietary sources have been reeval uat ed
and that lead levels in food continue to drop in correspondence to | ead renoval from food
cans and | ead in gasoline.

Response: The comment seens to be suggesting that the | EUBK nodel default assunptions for
dietary |l ead nmay be an overestimate, given nore recent studies that show lead levels in food are
droppi ng. However, the comrent provided no specific supporting information. According to the
gui dance manual for the | EUBK nodel (EPA, February 1994), "Because two nmajor sources of lead in
food (| ead-soldered cans and air deposition on food crops) have been greatly reduced or
elimnated, dietary lead is believed to be relatively constant since 1990, especially for
children | ess than seven years." Using the current | EUBK nodel default assunptions for dietary
| ead intake, food already accounts for only a small portion of the total estinmated | ead uptake
in the Tar Creek Superfund site Study G oup. Therefore, snmall reductions in the dietary input
values would |ikely have a snall effect on the nodel ed bl ood | ead predictions

12. A comrent er suggested that factors such as chem cal formmineral ogy, and particle size can
reduce the absorption of lead through the gastrointestinal tract.

Response: The commenter presented no site-specific informati on on how these factors have
affected bioavailability of lead in soil at the Tar Creek Superfund site. Findings from
research conducted by EPA Region 8(Casteel et al., 1996)indicate that lead in yard soil and
mlling waste sanples taken fromthe Tri-State Mning, District has a bioavailability of 30% or
possi bly hi gher

13. A commenter seened to suggest that children's exposure to lead will be reduced because
large chat particles will not adhere to their skin.

Response: At the Tar Creek Superfund site, high concentrations of |ead and other netals from
m ning waste were found throughout the Site in fine soil particles which are nore likely to
adhere to skin and to be ingested by children than larger particles. The exposure and risk
estimates for the Site were based on the concentrati ons of |ead and other contam nants actually
nmeasured in the fine soil fraction that passed through a 60-nmesh sieve

14. A commenter stated that several recent studies of lead in soil at mning and snelter sites
report |ower than 30% absorption



Response: There can be significant site-to-site variablity in bioavailability and adsorption of
|l ead due to the various forns of |ead that nay be present at any given site. The commenter
supplied no specific information indicating that the forns of lead identified in the studies
referenced were conparable to the forns of lead identified at the Site with regard to inportant
paraneters influencing blood lead levels. In short, there was no indication that the data were
applicable to the Tar Creek Superfund site. Wile it is true that sone forns of |ead found at
mning sites have bioavailabilities significantly | ower than the | EUBK nodel's 30% default val ue
for oral absorption, evidence suggests that the bioavailability of lead in soil in the Tri-State
Mning District is not less than 30% The EPA Region VII1's recent study of bioavailability of
lead in soil sanples fromthe Jasper County, M ssouri Superfund Site (Casteel et al., 1996)
reported absolute bioavailabilities for lead in the range of approximately 30%to 40%

15. A comment er suggested that the | EUBK nodel default value of the geonetric standard
devi ati on(GSD)t hat was used for the Tar Creek Superfund site was too high. (Note: GSDis
an expression of the variability of a set of data, in this case blood | ead data.)

Response: There are no paired blood | ead and soil and/or house dust |ead data avail able for the
Tar Oreek Superfund site Study Area that would allow a site specific GSDto be calculated. Site
specific blood | ead GSDs, adjusted for all known | ead exposure factors, have been cal cul ated for
at least six snelter and mining sites:

Kel 1 ogg, 1D, 1983(CDC 1986a), GSD = 1. 60;

East Hel ena, MrI, 1983(CDC 1986hb), GSD = 1.53;
Leadville, CO 1987(Chappell et al.,1990),GSD = 1.63;
Tel luride, CO 1986(Bornschein et al.,1988),GSD = 1. 49;
M dval e, UT, 1990(Bornschein at al.,1990),GSD = 1.62; and
Sandy Creek, UT, 1995, (EPA 1995),GSD = 1.4

The adjusted GSDs for these sites range from1.4 to 1.63 and average 1.55. Wiile the activity
patterns and potential |ead exposure pathways for children living at these sites nmay be sinilar,
whi ch would I ead to the assunption that the interindividual variability in blood | ead |evels, as
neasured by the GSD, should be simlar, the enpirical data indicate that there is still sone
variability in the GSD between sites. The site specific GSD of 1.4, calculated for Sandy Creek,
falls at the low end of the range of GSDs for the six sites, three of the sites had GSDs, of 1.6
or higher. There does not appear to be any reason to believe that the GSD for Sandy Creek,
which is primarily a snmelter site, would be any nore appropriate for the Tar G eek Superfund
site, primarily a mine tailings site, than the site specific GSDs for any of the other sites.
Since the data needed to calculate a site specific GSD for the Tar Creek Superfund site were not
avail abl e, the decision was made to use the default GSD of 1.6 recommended in the | EUBK nodel
user's guide rather than to arbitrarily adopt a GSD fromsone other site that m ght or mght not
be a better value for the Tar Creek Superfund site.

16. A comment er pointed out aspects of Community Protection Measures (CPM (e.g., education,
house cl eaning with high efficiency particulate vacuum cl eaners ( HEPA VAC, etc.) that the
comrent er suggests have advantages over nore conventional soil renoval approaches. The
comrent er noted specific exanpl es where CPMs have resulted in significant reductions in
bl ood | ead |l evels apart fromsoil renoval.

Response: The EPA recogni zes that in the short term CPMs, especially the education and
intervention portions of these program can play a supplenentary role at reducing lead risk to
children at the Site.

17. A commenter noted that EPA gui dance recomends and all ows for addressing | ead sources
other than soil as feasible.



Response: The EPA supports efforts to address other possible sources of |ead exposure at the
Site as feasible. However, at the Tar Creek Superfund site, EPA studies indicate that, in nost
cases, the elevated blood I ead |l evels predicted by the | EUBK nodel are due primarily to el evated
concentrations of lead in outdoor soil. The EPA studies indicate that mning waste is the najor
source contributing to the elevated lead levels in the soil.

18. A comment er questi oned whether Afton is an appropriate Reference Area for conparison with
Pi cher because of obvious differences in ages and conditions of the honmes and significant
soci o- econom ¢ differences.

Response: For EPA's reply, see Technical Reply Docunent (Revised July 10, 1996), page 20,
section titled "Afton as a Reference Site."

19. A comment was nade that the sanple size fromthe Reference Area (15 hones) is too small to
draw any statistically valid or supportabl e concl usi ons.

Response: The EPA disagrees. The test of whether a sanple size is | arge enough to be
"statistically valid" is whether it provides sufficient statistical power to detect differences
bet ween sanpl e groups with the desired | evel of confidence given the variability of the sanple
sets and the nagnitude of differences to be detected. The studies conducted by EPA reveal ed

hi ghly significant differences in the concentrations of cadmum |ead, and zinc, the principa
contami nants associated with mning wastes, in yard soil and house dust between the Study G oup
and Reference Area homes using standard, well accepted statistical nethods (t-test, Mann-Witney
U-test, and others). Highly significant differences were also found between the Study G oup and
Ref erence Area hones in the | ead uptake fromsoil and dust, in the geonetric nean bl ood | ead
levels, and in the probability of blood | ead | evels exceeding 10 ug/dL predicted by the DELTBK
nodel . These results indicate that the sanple sizes used provided nore than enough statistica
power, and, therefore, were "statistically valid."

20. A comment was nade that EPA argues in the Technical Reply Docunent (Revised July 10, 1996)
that | ead-based paint is not a significant source of soil |ead contam nation of
residential soil based on a conparison of the paint chip data for Picher and Afton

Response: The commenter's statenent is not an accurate description of EPA's position. The EPA
bel i eves that since the avail able data showed no significant difference in the preval ence or
concentration of lead in paint chips found in the two areas , |lead paint was unlikely to account
for the order-of-magnitude difference in soil |ead concentrations between the two areas.

21. A comment was nade that paint data fromthe Reference Area (4 exterior sanples and 1
interior sanple) are inadequate to support EPAs conclusion that |ead-based paint is not a
significant source of exposure in Picher and that the principal source of soil |ead
contam nation is mning waste

Response: For EPA's reply, see Technical Reply Docunent (Revised July 10, 1996), pages 9-10.
The EPA has acknow edged the linmitations of this data, but EPA maintains that the data that are
avai |l abl e provide no indication of any significant difference in the preval ence or concentration
of lead in paint chips found in the Study Group and Reference Area hones.

22. A commenter pointed out that the Otawa County bl ood | ead investigation conduct edby OSDH
focused on comunities in the northern part of the county, and conpl ained that the
Techni cal Reply Docunent inplies that it was a county-w de study.

Response: The EPA acknow edges that the OSDH bl ood | ead investigation focused on the northern
part of Gttawa County, collecting sanples in Picher, Quapaw, Commerce, Cardin, North Mam, and



Mam .  Based on the percentages reported by OSDH the total nunber of children tested (232) broke
down by community as follows: 84 fromPicher, 72 fromMam, 32 from Commerce, 22 from Quapaw,
and 22 fromothers (Cardin, North Mam, Afton, Gove, Fairland, Eucha, Wandotte, and Wl ch).

As the Technical Reply Docunent points out, nore than one third of those children were from
communi ties outside of EPA's Tar Oreek Superfund site Study Area (72 fromMam plus at |least 7
fromthe comunities of North Mam, Afton, Grove, Fairland, Eucha, Wandotte, and Wl ch). The
OSDH nenorandumtitlied "Qtawa County Bl ood Lead Summary" presented summaries of the blood | ead
results for all of the children tested, and a separate summary for Picher, where nost of the

el evated bl ood | eads (10 out of 15) were found. |In the Technical Reply Docunent, EPA applied
the term"county-wi de" to the blood lead results for all children tested to distinguish them
fromthe results for the Picher subgroup, and to nake the point that statistics based on all 232
children were not representative of blood lead levels in the mning area as the Conpani es and
DA had inplied

23. A comment er suggested that the OSDH data can be nodified to include just the mning area
comuni ties.

Response: OSDH has not rel eased the nanes and addresses of all blood | ead survey participants
However, based on a sunmmary of elevated blood lead results (10 ug/dL or greater) presented in
the OSDH nmenorandum 12 of the children were frommining area comunities (10 from Picher and 2
from Commerce) while 3 were fromoutside the mning area (2 fromMam and 1 from Gove).

24. A commenter did not understand how EPA, if it regards the OSDH bl ood | ead data as
nonrepresentative and i nappropriate for decision-naking, can use the OSDH data to concl ude
that there is a positive relationship between blood | ead | evel s and exposure to mning
rel ated contani nati on

Response: The EPA has said only that the blood | ead concentration levels found in children
living on the Site are consistent with the findings in EPA's BHHRA. Wiile not statistically
representative of the sanpled popul ati ons, the OSDH bl ood | ead data showed that blood | ead

| evel s of young children living in Picher, which is |located at the main part of the Ckl ahoma
portion of the Tri-State Mning District, were clearly higher than in the other comunities.
Ten of the fifteen children reported to have el evated bl ood lead |l evels (10 ug/dL or greater)
were Picher residents. Based on the results of the Tar Oreek Superfund site renedi a

investigation, residential soil |ead concentrations in Picher also tend to be higher than in
other portions of the mning area, and nmuch higher than soil |ead concentrations outside the
mning area. The soil |ead concentrations in the Study Area showed highly significally positive

correlations with concentrations of cadm umand zinc, which indicate that mning waste is the
maj or source of the contam nation

25. A comment was nade that because the BHHRA eval uated only conditions in Picher, it is
i nappropriate to use the BHHRA to address other areas of the Tar Creek Superfund site

Response: Picher, which is at the main part of former nmining activities in Otawa County, was
intentionally selected for the BHHRA to determ ne whether high | evels of environnenta

contami nation on the Site could pose significant human health risks. The residential exposure
assunptions that were used to estinmate exposures and risks in Picher are appropriate to use in
estimating the risk in other residential areas of the Tar Creek Superfund site. The results of
the 1 EUBK nodel i ng showed that the variables that were principally responsible for, the
predictions of elevated blood | ead were elevated lead levels in soil and house dust. There is
no reason that the conclusions and risk-based cl eanup goal s based on the Picher Study G oup
shoul d not be applied to hones in other parts of the Study Area where high | evels of
environnental |ead contam nation were found.



26. A comment was nade that it is inappropriate to conpare the predictions of the | EUBK nodel
whi ch did not account for all potential sources of |ead exposure [the comenter seened to
be referring to paint chips], to OSDH s bl ood | ead survey results for Picher

Response: The EPA has already explained in replies to previous comments why the OSDH bl ood | ead
survey results were included in the BHHRA Report, and EPA has al ready discussed the reasons the
bl ood lead results and the I EUBK nodel predictions are not directly conparable. See Technica
Reply Docunent (Revised July 10, 1996), page 7, first and second paragraphs; and page 17, third
par agr aph.

27. A comment was nade that it is inappropriate for EPAto rely on the predictions of the

| EUBK nodel when those predictions do not agree with the observational data [the comenter
seened to be referring to the OSDH blood lead results]. The comrenter nmintains that the
simlarity between the | EUBK nodel predictions for the Picher Study G oup, which excluded
possi bl e paint chip ingestion, and the Picher blood | ead results reported by OSDH which
necessarily reflect | ead exposure fromall sources denonstrates that the nodel predictions
were wong. The comenter suggested that the observed bl ood | ead | evel s shoul d have been
hi gher if the nodel predictions were accurate

Response: The EPA does not agree that the predictions of the | EUBK nodel conflict with any of
the neasured blood | ead data. The blood lead results reported by OSDH while not directly
conparabl e, are not inconsistent with the predictions of the | EUBK nodel in the BHHRA. The

bl ood lead test results reported by the OSDH do not denonstrate that the nodel results are
invalid. There are other possible explanations as to why the observed bl ood | ead | evels from
the OSDH survey were not higher than the | EUBK nodel prediction in the BHHRA. One possibility
is that | ead-based paint is not a nmajor source of |ead exposure at the Site. For discussion of
this point, see Technical Reply Docunent (Revised July 10, 1996), page 9, second paragraph

t hrough page 12, second paragraph. Another possibility is that the lead |l evels in environnenta
nedia at the homes of the children in the OSDH bl ood | ead survey were not conparable to EPA s
Study G oup hones.

Prelimnary results froma blood | ead study conducted in 1996 by the University of Cklahoma for
certain mning conpanies (CHAMP, July 1996 - Cctober 1996) indicate that blood | ead | evels of
young children in Picher are actually higher than reported by GSDH. The bl ood | ead study, which
was a part of the mining conpanies' Comunity Health Action and Monitoring Program ( CHAMP),
reports that of 81 children tested in Picher, 38.3%had blood | ead | evels greater than or equa
to 10 ug/dL and 13. 6% had bl ood | evels greater than or equal to 15 ug/dL. The percentages of

el evated bl ood | ead | evels reported for nearby Cardin are even higher. The residentia
properties included in EPA's Study G oup and the properties covered by the study nay overl ap

but they are not the sane, therefore the results fromthe two studies are not directly

conpar abl e. However, both should be reasonably representative of the coomunity as a whole. The
bl ood lead |l evels found in the CHAWP study are higher than those predicted by the | EUBK nodel

as the commenter contends, they should be because the | EUBK nodel did not consider potential

lead intake fromlead paint. Therefore, the blood | ead | evels predicted by the | EUBK nodel are
consistent with the levels nmeasured in the CHAMP study.

Anot her possi ble reason for the blood | ead | evels estimated by the | EUBK nodel being | ower than
bl ood I ead | evels measured in Picher in the CHAMP study is that EPA nay have used the | ow end of
the range of bioavailability of the lead on the Site. The EPA ran the | EUBK nodel using the

default bioavailability assunption of 30% However, the infornation avail able regardi ng the

types of lead present in sanples fromthe mcroprobe results (Drexler, 1996) indicates that nost
of the lead actually found on the Site was in the formof various oxi des and carbonates. Lead
oxi des and | ead carbonates are anmong the nost sol uble and bi oavailable forns of |ead. Further
the mcroprobe results al so showed that nuch of the | ead oxides and | ead carbonates present had



very small particle sizes which would further enhance their solubility and bioavailabilities of
t he EPA-assuned bioavailability of 30% possibly is on the | ow end of bioavailabilities of |ead
present in yard soil fromPicher. Thirty percent is at the | ow end of the range of

bi cavailabilities (29 to 40% neasured for lead in soil fromthe Jasper County, M ssouri portion
of the Tri-State Mning District, using mniature swi ne(Casteel et al. 1996).

28. A comrent was nade that the avail able blood | ead data denonstrate that there is no
enmergency risk to public health and welfare fromlead and suggest that EPA' s pl anned
removal of residential yard soil is technically insupportable.

Response: Previously, the Conpanies and DO had suggested that because nost of the el evated

bl ood lead levels reported by CSDH fell in the 10-14 ug/dL range, EPA s planned response action
was unnecessary and inconsistent with CDC gudelines. The EPA disagreed and pointed out that CDC
gui del i nes recommend comuni ty-w de | ead poi soni ng prevention activities when many children have
bl ood lead levels in the 10-14 ug/dL range. See Technical Reply Docunent (Revised July 10,
1996), pages 4-5, item 3.

The 1996 bl ood | ead data, gathered by the Conpanies, indicate that blood | ead | evels are

actual l'y higher than were reported by the OSDH study. That investigation found bl ood | ead

| evel s above 10 ug/dL in nore than 30% of the children tested: 38%of those living in Picher,
62% of those living in Cardin and 13%of those living in Quapaw. It also found bl ood | ead

| evel s above 15 ug/dL in many of the children: 11 children fromPicher (13.6%, 3 children from
Cardin (18.8%, and 4 children from Quapaw (6. 0% .

The hi ghest blood lead level, found in Cardin, was 32 ug/dL, a level at which the CDC recomends
nmedi cal eval uation, environnental investigation and renediation, and nedical followup. The data
confirmthat there is a significant public health risk fromlead at the Tar Creek Superfund
site.

29. A comment was nade that EPA has presented no data to denonstrate that the bul k of
environnental -nedi a | ead exposures are related to mning. The comenter pointed out that
the mneral ogy characterizati on conducted by Dr. Burke Burkart (Burkart, July 6, 1995 and
Bur kart, Septenber 23, 1995) and the m croprobe anal yses conducted by Dr. John Drexler
(Drexler, 1996) indicate that the two primary sources of lead in the residential soil are
snelter wastes and | ead-based paint, not mining waste.

Response: To support its position that Mning waste is the primary source of |ead contam nation
in soil at the Tar Creek Superfund site, EPA has already nade the following points inits
Techni cal Reply Docunent (Revised July 10, 1996), pages 9-10:

Concentrations of lead in soil in the at the Site exhibited highly significant
positive correlations with cadm umand zinc concentrations. Cadmum | ead,
and zinc are the elenents prinarily associated with area mning wastes, and
they serve as a signature for the presence of mning waste in environnental
media at the Site.

The concentrations of lead in residential soil in the Study Area were
proportionate to cadm umand zinc concentrations in the soil. Lead
concentrations were not disproportionately elevated as woul d be expected if
there were other mmjor sources of |ead contam nation other than mning waste,
such as | ead-based paint.

The nedi an and average concentrations of cadmum lead, and zinc in
residential soil were each approximately an order of nagnitude higher in the



Study Group (near the center of forner mning activities) than in the
Ref erence Area (outside the mning area).

Lead- based paint was found in approxinmately the same proportion of Study G oup
and Reference Area hones, indicating that paint is not likely to account for a
significant part of the difference in soil |ead concentrati ons between the two
groups of hones.

Further, when Danes & Mdore (the Conpani es' environnmental consultant) resanpled 8 properties
previously sanpl ed by Ecol ogy & Environnent (E&E)(EPA' s environnental contractor), Danes & More
explicitly identified chat (i.e., the coarser fraction mning waste frommlling operations) in
a substantial nunber of soil sanples, and noted that a nunber of these properties had driveways
surfaced with chat.

El ectron microprobe results for 12 sanples fromPicher were included in a report by Dr. John
Drexler (Drexler, 1996). Two chat pile sanples, one roadway sanple and 9 conposite soil sanples
fromresidential properties that included equal parts of soil fromfront yards, backyards, and
drip lines were exam ned. Several groups of |ead-bearing mnerals were found

Gal ena (PbS), the primary | ead-bearing mneral in the ore mned in the
Tri-State Mning Dstrict,

Cerussite (PbCO3), a weathering product of galena and a | ead conpound used
in | ead-based paint;

Angl esite (PbSO4), a weathering product of gal ena

Lead Oxide (PbO, a weathering product of galena and a | ead conpound often
used in | ead-based paint;

Lead- Metal Oxides (Pb(M O, oxides of lead and other netals - nost often
copper, occasionally antinony; associated with snelter operations at other
sites

Iron-Lead and Manganese-Lead Oxi des (Fe-Pb and Mh-Pb Oxi des), which are
secondary weat hering products forned in situ in soil by the adsorption of
sol ubl e | ead conpounds by iron and | ead oxides naturally present in soil;

Q her | ead-bearing paint pignments (PbTi @, PbCO4)

On arelative nass basis, the lead in the chat pile sanples was predom nately cerussite (89 and
76% with sonme galena (0 and 22%, Fe-Pb xide (5 and 1%, zinc oxide containing |lead (4 and
1%, and anglesite (2 and 1%.

The soil sanpl es averaged 44%range: 18-59% | ead-netal oxi des and 29% (range: 3-63% secondary
weat hering products. Lead-netal oxi des have been associated with snelter emissions at other
sites; however, the only snelter confirmed to have operated at the Site, based on avail able
historical information, was the Ontario Snelting Conpany/ Eagl e- Pi cher snelter, which was
relatively small and which operated for only about 15 years (1918 until the early 1930s). It
was | ocated south of Hockerville, about 3 mles east of Picher in a cross wind or down w nd
direction under prevailing w nd conditions, too far away to account for the average soil |ead
levels found in Picher soil. No snelter has been identified in the Picher area that could
account for the lead levels found in soil at the Tar Oreek Superfund site. Therefore
attributing the lead in soil at the Tar Creek Superfund site to a snelter source is inconsistent



with the available historical information

Four of the sanples contained cerussite(16, 33, 34, and 78%, however the cerussite was
positively attributed to paint only in the sanple containing 78%cerussite, The cerussite in 3
of the sanples and the secondary weathering products in all of the sanples is of a type that is
known to be found in mning and/or mlling wastes. The origin of the |ead-netal oxides is
presently unknown, but may be frommlling waste altered in the environment. One of the yard
soi|l sanples (#502) contained galena (12% and its two principal weathering products, anglesite
(12% and cerussite (16%, which is consistent with a chat source

The singl e roadway sanpl e was predom nately gal ena (65% w th sone cerussite (18%, |ead-neta
oxide (5%, PbSiO4 (4%, PbCl2 (3%, and Fe-Pb oxide(2% . The EPA understands that the roadway
was surfaced with chat and the m croprobe results are consistent with a chat source.

30. A comrenter said that OSDH conducted an environmental assessnent and col | ected
environnental sanples at each residence at which a child had a blood | ead | evel greater
than 10 ug/dL. The commenter requested that EPA obtain the data and quantitatively
eval uate rel ati onshi ps between lead in the environmental nedia and bl ood | ead | evels.

Response: OSDH s environnmental assessnent followup in conjunction with its blood | ead
investigation was di scontinued after the hones of only a few children were assessed. The OSDH
envi ronnental assessnents were di sconti nued when the CHAMP study, which also included

envi ronnental assessnents, was proposed. Al so, the OSDH sanpling | ocations were sel ected based
on professional judgnent rather than a nore systematic sanpling approach. The limted OSDH
sanpling that was conducted was not designed for the type of quantitative eval uation suggested
by the commenter, nor would it likely be suitable for such use

31. A commenter notes that as part of the CHAMP, the University of Cklahoma is collecting
mat ched bl ood | ead and environnmental sanples at nore than 100 residences at the Tar Creek
Superfund site. The comenter recommends that EPA forego planning and inpl enenting
addi tional renedial activities until the results of that investigation are avail able.

Response: Wile the pending results of the investigation are of interest, EPA believes that the
residential soil |ead contam nation (which existing evidence indicates is primarily from m ning
waste) at the Site poses a significant public health hazard that warrants the planned renedi a
response action

32. A comment was nade that the second paragraph on page 7 of the Technical Reply Docunent
attenpts to use the | EUBK nodel -predicted results to support a conclusion that |ead-based
paint is not a primary source of |ead exposure in Picher.

Response: The paragraph cited puts forth two possible reasons that blood | ead | evels reported
by OSDH were not higher that the | EUBK nodel predictions, as woul d be expected if paint was a
significant source of |ead exposure. One possibility was that the children in the blood | ead
survey were not exposed to environnental (non-paint) |ead concentrations as high as those
nmeasured at the Picher Study Group hones. The second possibility, if lead levels in
environnental nedia at the OSDH survey homes and the BHHRA Study G oup hones were conparabl e,
was that paint chips were not a significant source of |ead exposure. The nore recent blood |ead
survey indicates that blood lead levels in Picher are actually higher than the | EUBK node
predictions. That difference is not inconsistent with exposures to |ead from other sources,
such as | ead-based paint, in addition to lead in environnental nmedia. See Comment 27, above.

33. A comment was nade that the BHHRA Report acknow edges that if the concentrations of
| ead- based paint neasured in the 100 Study G oup honmes are included as inputs to the | EUBK



nodel , then | ead-based paint becones the primary cause of the predicted el evated bl ood
lead | evels and soil and dust are reduced to mnor contributors.

Response: Qutdoor paint was sanpled fromjust 52 of the 100 Study G oup hones, and the |ead
concentrations at 23 of those honmes were bel ow the 5000 mlligrans per kil ogram (ng/kg)
criterion used by HUD for |ead-based paint. The nean and nedi an | ead concentrations found in
outdoor paint at the Study G oup hones were approximately 20,000 ng/ kg and 3500 ng/ kg
respectively. For conparison, outdoor paint was sanpled from4 of the 15 Reference Area hones,
and only one had a | ead concentration |l ess than 5000 ng/kg. The nean and nedi an | ead
concentrations found in outdoor paint fromthe Reference Area were both greater than 35, 000
ng/ kg. These data indicate that the preval ence of |ead paint and, therefore, the potentia
exposures to lead fromthis source are not significantly greater in the Study G oup hones
conpared to the Reference Area hones. That is, lead paint on the Site does not explain the
order of magnitude difference in soil |ead concentrations between the Study G oup hones and the
Ref erence Area hones.

The BHHRA Report acknow edged that ingestion of paint chips could be a najor route of |ead
exposure in hones where children have access to deteriorated or danmaged | ead-based paint. It

al so explained that there is a great deal of uncertainty about the anount of paint chips young
children routinely ingest. Since paint chips can have very high concentrations of |ead conpared
to the levels typically found in soil and house dust, the I EUBK nodel is very sensitive to the
assunptions made about the quantity of paint chips ingested. Inclusion of this highly uncertain
exposure pathway in the nodel would have a najor inpact on the total |ead uptake estinated by
the 1 EUBK nodel, potentially overwhel mng the contributions fromall other sources. For these
reasons, the | EUBK nodel guidance nmanual (EPA, February 1994) recommends agai nst incl uding
direct paint chip ingestion in the nodel unless site-specific information is avail abl e about the
pathway. Therefore, the paint chip data were excluded fromthe quantitative evaluation in the
BHHRA for both the Study Group and the Reference Area hones in order to focus on the potentia
health risks fromenvironnmental site-related contam nation, not |ead-based paint.

The BHHRA found that soil |ead contam nation on the Site was high enough that soil |ead al one
posed a significant risk to children's health. The above points are discussed thoroughly in the
uncertainty section of the BHHRA Report (Section 5.4.1 1) and in the Technical Reply Docunent
(Revised July 10, 1996), page 6, second paragraph and page 17, second paragraph

34. A comment was nade that it is inappropriate to ignore the | ead-based paint data to nake
the 1 EUBK nodel predictions support EPA's position that mning related naterials are the
expl anatory variable for the observed blood | ead el evations at the Tar Creek Superfund
site.

Response: See Technical Reply Docunent (Revised July 10, 1996), page 17, third paragraph
t hrough page 18, first paragraph, and itens 33, and 47 of this response docurnent.

35. A comment was nade that the Lead and Cadm um Exposure Study for the Jasper County Site
(ATSDR, February 1995) indicated that blood lead | evels were positively correlated with
paraneters other than soil |ead concentrations, and that follow up investigations by the

Jasper County and Joplin Health Departments found other prinary sources of |ead exposure
including paint (Jasper County is not part of the Site). The comrenter also stated that
investigations of the Conpani es and EPA Region 7 have established that snelter em ssions
and | ead-based paint are key contributors to lead in soil at both the Cherokee County,
Kansas and Jasper County, Mssouri sites. The comrenter wondered how, in light of this
evi dence, EPA can continue to insist that mning waste is the prinmary culprit at the Tar
Creek Superfund site.



The Jasper County study (ATSDR, February 1995) indicated that blood | ead | evels were
significantly higher in the exposed group within the mning area conpared to a control group
outside the mning area, and that exposure to soil was the nost inportant factor influencing the
distribution of blood | ead | evel s between the two groups.

At least three snelters were known to have operated in the Jasper County and Cherokee County
portions of the Tri-State Mning District. These were located in Galena, Joplin, and O onogo.
The soil inpacted by these snelters was found to be limted to properties within about 1-2 mles
of these snelters. Snelters were not considered a source of |lead for properties |ocated greater
di stances fromsnelters. The only known snelter in the vicinity of Picher was the
Ontari o/ Eagl e- Pi cher snelter |ocated south of Hockerville, about three mles east of Picher in a
cross wind or downwi nd direction fromPicher. Therefore, by the criteria used at the Jasper
County and Cherokee County sites, snelters would not be considered a source of lead in soil at
properties in Picher. The presence of elevated | ead concentrations in the absence of
correspondi ngly high cadm um and zinc | evels was considered to be another indication that the

|l ead for the Jasper County and Cherokee County sites might be froma snelter or |ead-based
paint. In contrast |lead concentrations in soil in Picher correlated well with both cadm um and
zi nc concentrations, which neans that the source of that lead is nore likely than not to be
mlling waste and not snelter waste(or |lead paint for that matter).

At the Jasper County and Cherokee County sites, |ead-based paint was considered to be the
suspected source of elevated soil lead levels if Elevated |l ead | evels were found without a
correspondi ng el evati on of cadmiumand zinc levels, The property was nore than one mle fromthe
nearest smelter, Paint chips were observed in soil surrounding an ol der hone.

Gbservation of paint chips in soil is circunstantial evidence, at best, of a |ead source. The
pai nt chips may not contain | ead-based paint, and even if they do, there is no practical and
certain way of knowi ng what fraction of the lead in the soil is fromthe paint chips. Lead-based
pai nt has not been proven, to be a najor source of elevated soil |ead |evels.

36. A commenter disagreed with the argurment that el evated concentrations of lead in soil are
attributable to mning waste because the associ ated el evated concentrations of zinc and
cadm um cannot be attributed to paint. The commenter pointed out that zinc and cadm um
have been used and are still used in various paints, and there are nunmerous other sources
(not specified).

Response: Although there are nunerous sources of |ead, cadmium and zinc, the highly
significant positive correlati ons between the concentrati ons of these contam nants in Site soi
indicates that they are fromthe sane nmgjor source, and the nost likely candidate is mning
waste. Even if cadmumand zinc were used in paint (or other products), as the commenter
suggests, the amounts of these netals in the products relative to lead would vary widely. And
if many different paints were the najor sources of environnental |ead contam nation, the

rel ati onshi p between cadm um |ead, and zinc concentrations in soil would also vary wi dely and

a significant correlation site-wide would be unlikely. The fact is that the correlati on between
| ead, zinc and cadm um contami nation is consistent throughout the Site and consistent with
contami nation frommning waste, and consistent with | ead from paint.

37. A commenter questioned the validity of EPA s conparisons of average |ead concentrations in
i ndoor dust concentrations to | ead concentrations in outdoor soil, contending that the
out door soil averages are biased high by the inclusion of drip |ine sanples which
frequently had el evated concentrations, and EPA' s conclusion that indoor |ead paint was
not the source of the | ead nmeasured in dust.

Response: The EPA's Technical Reply Docunent (Revised July 10, 1996), page 10, second paragraph



stated that 45 of the 50 Study Group honmes with average dust |ead concentrations greater than
200 ng/ kg (the upper-end estimate for background) had even higher |ead concentrations in yard
soil, which suggests that soil, not indoor paint, was the source. The EPA acknow edges t hat
sone outdoor soil |ead averages were increased by the inclusion of drip line soil results, but
the effect is not as great as the commenter inplies. Fewer than 20% of the Study G oup hones
showed drip line soil lead concentrations that were substantially elevated in conparison to the
other yard soil sanmples (front yard, backyard, and play area). It should be noted that el evated
| ead concentrations at the drip line may reflect not only |ead-based paint, but al so deposition
of airborne lead on the hone. |If the drip line results are excluded fromthe soil averages,
then 43 of the 50 Study Group hones with average dust |ead concentrations greater than 200 ng/ kg
had even hi gher |ead concentrations in yard soil

38. A commenter clainmed that EPA attenpts to discredit the ATSDR foll owup investigation to
the 1993 Indian Health Service (IHS) blood | ead data and ignores its concl usi ons because
they are contrary to EPA's position on the causes of elevated blood lead levels in Native
Ameri cans.

Response: The EPA did not attenpt to discredit the ATSDR study. The EPA sinply laid out what
the ATSDR study did and did not say. The EPA's position is that elevated blood | ead | evel s may
result from exposure to high concentrations of lead in soil related to forner mning operations
in the area. The ATSDR investigation does not conflict with that position. ATSDR identified
significant sources of |ead exposure at two houses: exterior paint and soil at one house, and
exterior paint and house dust at another. No significant sources of lead were identified at the
ot her seven hones investigated. However, as pointed out in the Technical Reply Docunent
(Revised July 10, 1996), page 12, that does not nean that significant sources did not exist.

For exanple, |ead concentrations exceeding 400 ng/ kg were detected in conposite soil sanples
fromfour of the hones, and those conposite results nmay substantially understate soil |ead
concentrations in sone areas of the properties. Al so, house dust with | ead concentrations
greater than 200 ng/ kg was detected in 6 out of the 9 hones surveyed by ATSDR  House dust |ead
concentrations greater than 200 ng/ kg can have a noticeabl e inpact on predictions by the | EBUK
nmodel of children's blood |ead |evels

39. A comment was nade that the IHS blood | ead data do not support the conclusion that 35
percent of the Native Anerican children living at the Site have el evated bl ood | ead
levels, as inplied by EPA

The EPA has never clainmed that the IHS blood | ead data show that 35% of Native American children
living at the Site have elevated blood |l ead | evels. The EPA has stated in the Five Year Review
Report, the BHHRA Report, and the Technical Reply Docunent that the IHS blood | ead data
indicated that 35%of the children tested had blood | ead | evels greater than or equal to 10

ug/ dL.

40. A comment was nade that EPA's site-w de response is based on the IHS bl ood | ead data.

Response: The comment is not accurate. The EPA's time-critical renoval actions were based on
extensive renoval site assessnent investigations. The EPA used the IHS blood | ead data as a
"war ni ng beacon." That is, EPA used the IHS blood | ead data as a finding that indicated the
need for nore thorough follow up investigations at the Site. It was the followup site
assessnent investigations which were the basis for the EPA renoval actions at the Site, and not
the IHS blood | ead data which only indicated the need for further study.

41. A commenter alleged that the yard soil data collected by EQE at the Tar Creek Superfund
site are extrenely biased and unrepresentative because of sanpling and conpositing
procedures used, and that the nean | ead concentrations in soil reported by EQE are nore



than twice as high as the "true" nean neasured in the Danes & Moore resanpling effort.

Response: A detailed conparison and di scussi on of the EQE and Danes & Moore studies is provided
later in this detailed response docunent. A summary of a few of the nore inportant points
fol |l ows.

First, the mean result reported by Danes & Moore is not a "true" nean, because the true nean can
never be determined by any sanpling effort; rather, it is an estimate of the nean, as is the
nmean of the sanple reported by EQE. Secondly, the two studi es neasured different things; the
E&E study neasured the | ead concentrations in the top 1 inch of soil, while the Danes & More
study measured | ead concentrations in the top 2 inches of soil. This difference nay account for
part of the difference in the results of the two studies. The nethodol ogy used by E&E is
commonly used in investigating Superfund sites, and, in fact, is very simlar to the nmethodol ogy
used by Danes & Moore in its investigation of the Jasper and Cherokee Counties portion of the
Tri-State Mning District on behalf of EPA Region VII. In that study, Danes & More concl uded
that the sanpling nethodol ogy it enpl oyed was reproduci ble and gave representative results. At
the Tar Creek Superfund site, C C Johnson & Malhotra, P.C. (CCIM also resanpled properties
previously sanpled by E&E using the same sanpling design as E&E (0-1 inch conposite sanples).
Conposite sanpl es are sanpl es conposed of subsanples fromdifferent |ocations conbined and m xed
together. CCIMs results were statistically indistinguishable fromE&E s results and, |ike
E&E' s results, were statistically significantly different fromDanes & More's results. This
finding indicates that the sanpling nethodol ogy used by E&E was reproduci ble and reliable, and
suggests that there nust be sone other reason for the differences in the results obtai ned by EQE
and CCIM on one hand, and Danes & Mbore on the other. The difference in the depth from which
sanpl es were collected is one reason, and difference in the sanpling designs enployed is
another. In the E&E and CCIM studies, drip line area subsanpl es al ways conpri sed one quarter to
one third of the total yard soil sanple, depending on whether a property had an identifiable
play area that was sanpled in addition to the front yard, backyard and drip line areas. Drip
line areas often have higher |ead | evels than general yard sanpl es because particles deposited
on roofs and paint chips fromthe house exterior tend to accunulate in these areas, therefore
E&E' s sanpling plan was designed to ensure that these areas were always sanpled. In contrast,
drip line areas were not sanpled at 3 of the 8 properties resanpled by Danes & Mbore and
represented only 5 to 20% of the sanples at the renmaining 5 properties

The EPA believes that the difference between the E&E and Danmes & Miore results resulted from
differences in what was sanpled in the two studies, not fromany bias or unrepresentativeness in
E&E' s sanpling and conpositing procedures.

42. A comment er agreed that another source other than | ead paint and autonobile exhaust is
needed to explain why the lead in soil in the Study Goup honmes is approximately 10 tines
hi gher than in the Reference Area hones, but argued that mining waste is not the source
because
. Soil lead is 10-30 tinmes higher in Picher than in Baxter Springs and Treece, Kansas;
. The average | ead concentration in Picher yards is twi ce as high as the average | ead

concentration reported for chat at the Cherokee County, Kansas and Jasper County,
M ssouri sites; and

. Lead speciation suggests that the source is snelter em ssions or snelter wastes and
that is consistent with findings near other Eagl e-Picher snelter |ocations

Response: There is considerable variability in the concentration of lead in chat fromthe piles
around Picher as the results of the Danes & Moore resanpling study show (see the Lead in Chat



section of the discussion of the D&M study below). The |lead concentrations in some of the chat
are quite sufficient to account for the lead levels found in soil

Sore of the lead species found in soil at the Tar Creek Superfund site have beenassociated with
snmelters at other sites, however, no snelter has been identified in the Picher area that could
account for the lead levels found in soil at the Site. Mreover, the | ead species in question
(i.e., the lead species which nmay be attributed to snelters) nay al so be attributable to other
non-snelter sources such as weathering products of chat interacting with the soil at the Site
Therefore, attributing the lead in soil at the Site to a snelter source is not adequately
supported and is inconsistent with the available historical information and the direct
observation by many of significant quantities of chat in the yards.

43. A commenter noted that |ead-based paint was identified as the principal source of |ead
exposure contributing to blood | ead | evels nation w de, and suggested that it alsois a
maj or source at the Tar Oreek Superfund site.

Response: Lead-based paint nay well be the nmjor source of |ead exposure in areas without a
significant local industrial source of |ead. However, at the Tar Creek Superfund site, there is
a major local source, the mining and mlling wastes that dom nate the area. The wei ght of

evi dence from EPA' s extensive environnental investigation indicates that the major source of

| ead exposure at the Tar Oreek Superfund site is soil contam nation resulting fromthe storage
of mning and nmlling wastes in the area and the use of these wastes as fill and for surfacing

l ocal roads, driveways, and parking |ots.

44. A comment was nade that the blood | ead | evels observed in the CSDH i nvestigation - where
nore than 60% of the children had very low blood lead levels - is not consistent with a
wi despread source of |ead such as yard soil

Response: The OSDH study and EPA' s investigation of the Tar Creek Superfund site cover

di fferent geographical areas. A substantial portion of the subjects in the OSDH study |ive
outside the mning area, thus their residences are not included in EPA's Study Group or Study
Area, and, consequently, their blood |lead | evels would not be affected by lead | evels in yard
soil in the mning area

45, A commenter stated that 80% of the Study Area properties have soil |ead | evels above the
level that the I EUBK nodel indicates is a cause for blood |lead | evels to be above 10
ug/ dL.

Response: This is not correct. About 80% of the Study G oup hones have soil |ead |evels
greater than 500 ng/kg. This 500 ng/kg soil lead concentration level is a |level corresponding
with a 5% chance of a child living at the residence in question having a blood | ead | evel of 10
ug/ dL or higher. The | EBUK nbdel does not predict that a child currently living at a particul ar
residence will definitely have a blood | ead | evel above 10 ug/dL. As discussed in the BHHRA
Report and shown in Table 5- 1, the soil |ead concentrations neasured at the Study G oup hones
are predicted by the | EBUK nodel to result in about 20% of the children living in the community
havi ng bl ood | ead | evels greater than 10 ug/dL, a prediction that is consistent with the
neasured bl ood | ead | evels of young children living in Picher

46. A commenter noted that EPA' s procedures for evaluating the Tar Creek Superfund site and
sel ecting a course of action do not necessarily correspond to CDC s guidelines for
addressing | ead contam nated sites.

Response: The EPA disagrees that its activities are inconsistent with the CDC gui delines. For
EPA' s response to a previous simlar comrent, see Technical Reply Docunent (Revised July 10,



1996, page 4, Reply #3 to CGeneral Comments). The EPA' s procedures also followits own
guidelines set forth in OSVER Directive 9355.4-12, revised July 14, 1994, for addressing CERCLA
sites and RCRA Corrective Action Facilities having | ead contam nation. Three key el ements of
OSVER Directive 9355.4-12 are as foll ows:

(1) CSWER wi Il attenpt to limt exposure to soil lead |levels such that a typical (or
hypot hetical) child or group of simlarly exposed children woul d have an esti mat ed
risk of no nore than 5% of exceeding the 10 ug/dL blood | ead |level. The 10 ug/dL
bl ood I ead | evel is based on anal yses conducted by the CDC and EPA that associate
bl ood lead | evels of 10 ug/dL and higher with health effects in children

(2) In devel oping Prelimnary Renediation Goals (PRGs) for CERCLA sites, EPA recommends
that soil |ead concentrations be determned so that a typical child or group of
children exposed to lead at this | evel would have an estimated risk of no nore than
5% of exceeding a blood | ead of 10 ug/dL. In applying the | EUBK nodel for this
purpose, appropriate site-specific data on nodel input paraneters, including
background exposures to | ead, would be identified

(3) A suggest ed decision procedure is recormended which includes collecting
site-specific data, running the I EBUK nodel with the site-specific data if soil |ead
level s are greater than 400 ng/ kg, and where risks are significant (greater than a
5%risk of blood | ead | evel s exceeding 10 ug/dL), evaluating renedial options

47. A commenter rai sed concerns about how potential exposure to lead that mght ultimtely be
traceable to lead paint was dealt with in the | EUBK nodel used in the risk assessnent.

Response: Sanpl es of yard soil and indoor dust were collected fromeach of the Study G oup
homes and were anal yzed for | ead and other netals. The neasured | ead concentrations in these
medi a were used directly as inputs to the |EUBK nodel. The yard soil concentrations were the
arithnetic average of the concentrations found in the mnus 250 Imfraction of conposite soi
sanpl es collected separately fromthe front yard, backyard, drip line, driveway, and play area
Since drip line soil, which often contain paint chips that have been scraped or have fallen from
exterior surfaces, were explicitly sanpled and included in the average value for yard soil as a
whol e, lead fromany paint chips that had been incorporated into this soil was taken into
account in the IEUBK nodel. Simlarly, any |lead fromindoor paint that had becone incorporated
into the indoor house dust would be reflected in the |ead concentrations measured in house dust
and, thus, lead paint fromthis exposure mechani smwould be taken into account in the | EUBK
nmodel

In addition to standard inputs for |ead concentrations in yard soil and house dust, the | EUBK
nodel provides an optional input for |ead concentrations in paint chips. According to the | EUBK
nodel user's guide (EPA, February 1994), this input is provided to allow the user to incorporate
| ead exposure fromdirect, long-termingestion of paint chips into the | EUBK nodel in addition
to the standard inputs for yard soil and house dust. However the guide cautions that
information on the anbunt of paint chips a child typically ingests on a long-termbasis is
sparse and highly uncertain, much nore uncertain than estimates of the anmount of soil/house dust
a child mght ingest. The user's guide concludes its discussion of the optional |ead paint

input as foll ows:

In view of the lower quality of information on paint chip intake than on intake of
soil, dust, dirt, or drinking water, and the useful ness of providing baseline risk
assessnents in the absence of |ead-based paint, we have used a default value of 0
ug/ dL in the nodel



Thus, EPA Region VI's decision not to include a separate input for ingestion of discrete paint
chips (apart frompaint that nmay have been incorporated into soil and house dust) is conpletely
consistent with the recommended use of the | EUBK nodel. Mreover, it should be noted that, if
EPA had entered estimated-paint chip consunption figures into the nodel, then the risk to
children predicted by the nodel would increase

48. Wth regard to the use of the minus 250 Imfraction of soil in the risk assessnent, a
comrenter stated that fine particles are nore likely to be transmtted fromhand to nouth
and absorbed in the gut, but that the data should be corrected for skin adherence relative
to whole soil, or else the percentage represented by whol e soil should be used

Response: The EPA disagrees. A soil adherence factor should be used in estimating exposure to a
soi|l contam nant via dernal absorption, but should not be used in estinmating exposure via
incidental ingestion (hand-to-nouth contact). Dermal absorption is not considered a significant

route of exposure for lead in soil. Soil ingestion is estimated directly as a certain amount
(nunber of mlligrans) of soil ingested per day. There is no intermediate calculation relating
the anmount of soil ingested to the anbunt of soil adhering to a certain skin area, therefore
there is no need for a soil adherence factor. There is general recognition anong scientists

who study exposure to contaminants in soil that fine soil particles preferentially adhere to the
skin (which the comrenter acknow edges) and thus is the fraction nost likely to be ingested.

That being the case, the best estimate of the amount of contam nant ingested via hand-to-nouth
contact woul d be obtained by directly neasuring the concentration of the contaminant in the fine
fraction that is being ingested as was done in the EPA study. Since the contam nant

concentration was nmeasured in the soil fraction being ingested (i.e., in the fines), no
proportionality factor or percentage adjustnent involving the whole soil is required.
49. A comment was nade that EPA failed to follow its own gui dance recommendi ng that the

mul ti-nedia/multi-source nature of | ead contam nati on be considered in nmanagi ng risks from
| ead exposures

Response: The EPA disagrees. The EPA collected and anal yzed sanpl es of soil, house dust, tap
wat er, hone-grown produce, and air as part of its investigation of the Study G oup hones. The
| ead concentrations found in each of these nedia (except air which had concentrations belowits
assuned default concentration) were used directly in the | EUBK nodel. The nodel results,
therefore reflect the nmulti-nedia/multi-source nature of |ead exposure. The estinated

contri butions of each of these sources were clearly identified in the risk assessnent, and were
considered in the risk managenent decisions that were nade. Potential exposure to |ead derived
from paint was considered in accordance with the guidance on the appropriate use of the | EUBK
nodel as discussed in EPA's response to item 47

50. A comment was nmde that since some of the residents may not have fully conplied with EPA's
request not to use their tap water until a "first draw' sanple could be collected, EPA nmay
have overl ooked a significant source of |ead exposure

Response: As the comment itself shows, EPA did not overlook the issue of first draw water, and
in fact collected data on first draw water to the extent cooperation of the occupants of a

resi dence allowed. Hi gher |ead concentrations were found in nany of the reputed "first draw'
sanpl es conpared to the "flushed" sanples indicating that nost of the residents conplied with
the request. 1In any event, drinking water proved to be a very mnor source of |ead exposure,
contributing only an estinmated 2%to the total estimated exposure (see BHHRA Report, Figure
5-1).

51. A commenter asserted that nearly every exterior paint sanple contained | arge anounts of
| ead.



Response: This is not correct, Mire than half of the sanples (28 out of 52) from Study G oup
homes had | ead | evel s bel ow 5,000 ng/ kg, the standard used by HUD for |ead in paint.

RESPONSE TO | SSUES RAI SED | N THE DAMES & MOORE REPORT ON LEAD IN YARD SO LS | NCLUDED AS
ATTACHVENT TO GARY UPHOFFS LETTER OF CCTOBER 22, 1996

Synopsi s of the Dames & Moore (D& Studi es:

Danmes & Mbore is an environnental engineering consultant who was hired by a group of
conpani es whi ch once owed or operated mining or mlling concerns on the Site. On behalf of the
m ni ng conpani es, D&M resanpl ed eight residential properties that were previously sanpled by E&E
(EQE is EPA s environnental engineering contractor). C C Johnson and Mal hotra, P.C. (CCIM
al so resanpl ed these properties on behalf of DO's Bureau of Land Managenent (BLM.

E&E' s sanpling plan divided each property into up to six sanpling areas, or "strata": The
front yard, backyard, drip line, driveway, play area, and garden. Five or six subsanples were
collected froma depth of 0 to 1 inch in each of the sanpling areas. The subsanples were
collected fromthe four coners and the center of each area except for drip he sanples which were
located in evenly spaced lines along the drip fine. The subsanples were conposited to obtain a
singl e conposite sanple for each area (conpositing neans conbi ni ng subsanpl es fromdifferent
locations). The conposite sanples were air dried and passed through a 10-nesh screen to renove
pebbl es and debris. The minus 10-nesh fraction was anal yzed by using a Spectrace 9000 X-ray
fluorescence (XRF) spectrophotoneter. The sanples were then passed through a 60- nesh screen to
obtain a mnus 250 mcron fraction which was sent to a laboratory for standard EPA Contract
Laboratory Program (CLP) Inductively Coupled Plasma (I CP) analysis. For risk assessnent
purposes, E&E calculated total yard soil |ead concentrations by arithnetically averagi ng the
laboratory results for all sanpling areas, except gardens.

D&M used a stratified systematic grid sanpling schene in which grids were laid out in
conti guous portions of the property: front, back, and side yards, driveways, play areas, and
gardens; 45 to 75 discrete sanples were then collected froma depth of 0 to 2 inches at grid
nodes. Any grass, twigs, or rock fragments greater than 1/4-inch in dianeter were renoved by
hand then each of the discrete sanples was anal yzed using a Metorex X Met 920 XRF
spectrophotoneter. Confirmatory | aboratory anal yses were perfornmed on a randonly sel ected
subset of the sanples. Average yard soil concentrations were calculated by arithnetically
averaging the results for the discrete sanmples fromthe yard and any play areas present.

C. C. Johnson and Mal hotra, P.C used a sanpling schene identical to that used by E&E
except that a single conposite sanple was prepared fromthe subsanpl es collected fromthe front
yard, backyard, drip line and play area. Wwole soil, and minus 1 mmand mnus 250 m cron
fracti ons were anal yzed usi ng standard | aboratory nethods.

| ssues Rai sed
a. Sanpl i ng Strategy

The D&M report suggests that differences in the sanpling strategi es used by E&GE and D&M
are responsible for significant differences in the results.

E&E' s sanpling plan enployed a stratified systematic sanpling design which is one of the
common sanpl i ng designs described in EPA guidance (EPA 1992, Exhibit 44). Each of the strata
had di screte properties that were potentially inportant in evaluation potential |ead exposure at
the properties, therefore specifically sanpling each of these strata was one of the objectives
of the sanpling plan.



E&E' s sanpling plan was very simlar to the sanpling plan proposed by D& and approved by
EPA Region VIl for investigating residential properties in the Kansas and M ssouri portion of
the Tri-State Mning District which is off of the Site and located in EPA Region VII. That plan
al so provided for separate conposite sanples fromup to three yard areas (designated as front,
back, and side), driveways, play areas, and gardens. The Region VII sanpling plan provided for
3 or 4 subsanples; fromeach area generally laid out in a rectangle or a line depending on the
geonetry of the area being sanpled. This also would be considered a stratified systematic
sanpling design. In the report presenting the results of Jasper and Cherokee Counties study,
D&M observed that duplicate sanples collected in this fashion gave relative percent differences
of 0 to 22% and concl ude that the subsanpling and conpositing nethod yiel ded representative
results (D& 1994).

Conparison of the | ead concentrations in simlar soil sanples collected at the Tar O eek
Site and anal yzed by EQE, CCIM and D&M using t-tests for paired sanpl es showed that the EQE and
CCIMresults were not significantly different fromone another, however the D&M result were
significantly different fromboth the EQE and CCIMresults. The agreenent between the E&E and
CCIMresults indicates that the 5 or 6 point conposite sanpling strategy enployed is
reproduci bl e and yields representative results. This finding also is consistent with D&s
concl usi ons about this type of sanpling in the Cherokee and Jasper County portion of the
Tri-State Mning District in EPA Region VII. Thus the differences between the E&E and CCIM
results, on the one hand, and the D&M results, on the other, are not likely to be related to the
nunber of sanples collected froman area; they are nore likely to be due to the different depths
from whi ch sanpl es were collected and the proportion of drip |ine sanples included in the D&M
sanpl e sets.

Sonme of the differences between the EQE and D&M results are due to the differences in the
way the two studies dealt with drip lines. No drip Iine sanples were collected fromthree of
the properties resanpled by D&M and only 2 out of 51 sanples collected from another property
were fromthe drip line. Ten to 20% of the D&M sanples were fromdrip line areas at the other 4
resi dences. The E&E results show that at 4 of the 8 properties resanpled by D& the | ead
concentrations in the drip line sanples. were 2.5 to 4 times higher than in the general yard

soil. The lead concentrations found in drip line soil significantly increased the estimates of
average yard soil |ead concentrations for these residences. However, the | ead concentrations in
just the front yards and backyards of these residences, excluding the drip line concentrations
still averaged about 1,500 ng/kg in the EQE study. Lead concentrations in just the front yards
and backyards, excluding the drip lines, exceeded 500 ng/kg at all 8 of these residences, and
exceeded 1250 ng/kg at 5 of the residences. In contrast the average |ead concentration found in

yard soil alone (excluding drip |ine sanples) by D& was about 870 ng/kg. The difference in the
treatnent of drip line areas contributes to the different results obtained but it does not
appear to be the nost inportant factor. |In nost cases, EPA would have made the sane renedi al
decision to deal with the soil lead, even if the drip line areas were ignored because the | ead
concentrations in the yard areas alone (without including drip |ine sanples) warrant renedi al
action (i.e., excavation and renoval).

The eight properties selected for resanpling had anong the highest soil |ead
concentrations found at any of the Study Group properties. It is well known that drip line
areas tend to have higher lead |l evels than general yard soil because | ead-bearing particles
deposited on roofs, as well as paint flakes tend to accunulate in these areas. Therefore it is

not surprising that drip line areas are significant contributors to overall yard soil |ead at
sone of these properties. However, the lead levels in the general yard soil at the properties
sanpled on the Site were still high enough to be of concern even if drip line areas are

di sregarded. When all 100 Study Goup properties are considered, the average | ead concentration
inthe drip line areas was only about 40% hi gher than the average level in front yard and
backyard areas. A simlar pattern was seen for the Reference Area properties. Lead in drip



line areas certainly contributes to the lead levels in yard soil as a whole, but it cannot be
consi dered the nmjor or predon nant source.

b. Sanpl e Depth

E&E used a sanple depth of 0 to 1 inch to estinmate | ead concentrations in surface soi
that young children are likely to contact while playing, and that children are likely to ingest
via hand-to-nouth contact, and that are likely to be tracked into the house and becone house
dust. D&M used a sanple depth of 0 to 2 inches inits study. The EPA s risk assessnent
gui dance manual notes in discussing sanpl e depths that assessnent of surface exposures will be
nore certain if sanples are collected fromthe shall owest depth that can be practically
obtai ned. G ven the exposure pathways of interest (i.e., soil tracked into the hone and soi
which is ingested during hand-to-nmouth contact) the soil tracked into the hone and/or handl ed by
a young child is nore likely to cone fromthe upper 1 inch of soil than to cone fromthe upper 2
inches; therefore, the 0 to 1 inch sanple depth is nore appropriate for the exposure pathways
under consi deration

C. Differences in XRF Anal ytical Techni ques

D&M argues that the Metorex 920 XRF spectrophotoneter used in the D&M study is superior to
the Spectrace 6000 XRF spectrophotoneter used by E&QE and that the Spectrace results above 1,000
ng/ kg probably suffer froma gross |ack of precision

About 550 different sanples fromall of the sanpling areas of the 100 Study G oup
properties were anal yzed by both XRF spectrophotonetry, using the Spectrace 6000, and by | CP
using the standard EPA Contract Laboratory nethods. The XRF and CLP results for these sanples
were conpared using linear regression analysis. The regression of the |ead concentrations
neasured by XRF on those neasured by CLP was highly significant (p<0.0005), the slope of the
regression line was 1.08 with a standard error of 0.03. The correlation coefficient was 0. 86
and the r-2 was 0.74 indicating that 74% of the variance in the XRF val ues was accounted for by
the CLP values. A scatterplot showed that the rel ationship between the XRF and CLP val ues was
linear up to at least 4,000 ng/kg. Conparison of the scatterplot of the Spectrace versus CLP
results obtained by EQE to the Metorex versus CLP results reported by D&M in its Residentia
Yard Assessnent Report for Jasper and Cherokee Counties shows that the Spectrace results were at
|l east as linear and precise as the Metorex results obtained with their Mddel 5 soil shown in
Figures 5 and 6, the best of the three nodel soils used.

Based on the conparison between the XRF and CLP results, EPA Region VI is satisfied that
the Spectrace results are reliable and rejects assertions to the contrary.

d. Lead i n Chat

D&M argues that the | ead concentration in chat is not high enough to account for the | ead
| evel s observed in residential soil at the Site Study Area.

Many of D&M s argunents invol ve extrapol ation of findings fromthe Jasper and Cher okee
County studies, which may not apply to the Site which is in GQtawa County. According to D&M
CCIM sanpl ed 4 of about 25 chat piles in Picher and found an average | ead concentration of 838
ng/ kg. D&M notes, in support of its argument, that the concentrations in two of these piles
were bel ow 400 ng/ kg. However this neans that the other two piles nust have had | ead
concentrations that averaged nore than 1,200 ng/ kg, concentrations that could account for the
| ead concentrations found in nost of the residential soil. Furthernore, D&M noted the presence
of chat in a substantial nunber of the soil sanples it collected during its resanpling efforts



e. Lead in Snelter Em ssions

D&M suggests that the lead in soil fromStudy Goup properties in Picher mght have cone
froma snelter source based on findings fromareas of Jasper and Cherokee Counties (Jasper and
Cherokee Counties are not part of the Site) where snelters operated.

As noted in the D&M report, there was no known snelting activity in Picher. The Ontario
Snel ting Conpany snelter (later purchased by Eagle-Picher) is the only snelter known to have
operated on the Site and it is located in the southeast part of the Hockerville area, about 3
mles east of Picher. The Ontario Snelting Conpany snelter was much snaller than the snelter
located in Joplin, and it operated for only about 15 years. The snelting in Joplin continued

for approxinmately 90 years. |Investigation of the snelter in Joplin showed that the prevailing
wind in the Tri-State Mning District is fromthe northwest and carries plunmes nainly to the
sout heast. Elevated soil |ead concentrations were detectable only up to 2 1/4 niles fromthe

Joplin snelter. The Ontario Snelting Conpany snelter is located 3 mles east of Picher in a
general ly downwi nd or cross-wind direction. Therefore, at that distance, and in that direction
it is unlikely that em ssions fromthe Ontario snmelter could be responsible for the soil |ead
concentrations found in Picher

Mor eover, D&M bases its suggestion, that the lead found in Picher was froma snelter
source, in part on certain sanples submitted to Dr. Burke Burkart for X-ray diffraction analysis
described in the D&M report. Dr. Burkart presented speciation results of ten sanples in a July
1995 report (Burkart, July 6, 1995) (the "first report"”) and the results of another ten sanples
in a Septenber 1995 report (Burkart, Septenber 23, 1995) (the "second report"). However, the
conclusions in the two Burkart reports, regarding a snelter source, are not consistent with some
of the data presented in the reports, with the common observation of mning waste in yards at
the Site, and also with historical infornation about the Site. In the first report, failure to
observe gal ena (PbS) and sphalerite (ZnS) was a basis for concluding that "furnace products" and
not "mne tailings" were the source of the lead and zinc in the sanples. However, in the second
report, upon reexam nation of these same sanples (the first ten sanples), sphalerite was
positively identified. Al so, another investigator (Drexler, 1996) identified the presence of
galena in soil fromthe Site. Since, according to Burkart, sulfide mnerals (e.g., galena) at
the Site would be expected to convert to oxidized phases, it is not suprising that little gal ena
was found in the soil. Also, inthe first Burkart report, chem cal conpounds that are know to
be weat hering products of ZnS and PbS that were present in the sanples were apparently not
recogni zed as possible indicators of a mne tailings source. This oversight was partially
corrected in the second report as sulfide ores were recogni zeds a source of oxidized | ead and
zinc phases. Also, inthe first Burkart report, furnace products were attributed to a "zinc
netal | urgi cal furnace," although no zinc snelters are known to have operated at the Site. The
zinc oxi de commonly observed in the sanples was attributed to snelters in the first report.
However, the second report explains that zinc oxide is a weathering product of sphalerite
Sphal erite was one of the two nain mnerals mned at the Site. The other nain mneral that was
mned was gal ena. The first report identified chert particles with ZnO coating and the second
report identified ZnO present on the sane sanple grains with ZnS. Both of these observations
are descriptive of weathered sphalerite. Wathering products of gal ena and weat hering products
of sphalerite, both in association with silicious chert fragnments of the type comonly observed
at the Site, are indicative of a chat source. The oxides of lead at the Site are likely the
oxi di zed phases of sulfide mnerals and products forned insitu in the soil of oxidized phases of
sul fide mnerals and various netals present in the soil. In the first report, the fine grained
quartz fraction present in all of the sanples was attributed to "furnace processes." In the
second report, chat was identified as the "nost likely origin" of the fine grained quartz
fraction present in the sanples, reversing the earlier conclusion that the fine grained quartz
was fromfurnaces. 1In the second report, quartz, nost likely fromchat according to Burkart,
was the prinmary conponent of the fine fraction. Light colored chert fragments were comonly



observed in the coarse grained fraction of the sanples. Light colored siliceous chert
fragments are commonly observed to domi nate the coarse fraction in chat sanples at the Site.

Chat is a source for the type of chert fragnents observed in the sanples. The second report
concl uded that the transported products, as distinct froma natural soil naterial, appeared to
be mlIl tailings and snelter products. Based on these considerations, EPA believes that
Burkart's conclusion that mll tailings are indicated as a source of the sanples is consistent
with the overall Site data. However, EPA questions the conclusion indicating the snelter
products are a source, as this is inconsistent with the overall Site data. The EPA believes
that the steam furnaces associated with many of the mines and mlls at the Site, are nore likely
to be a source of the slag-like and furnace |ike products observed in the sanples than snelters.
This belief is based upon historical infornmation that steam furnaces used to power m ning

nmachi nery were comon in Picher, whereas only one snelter (which was small conpared to snelters
in Joplin, Mssouri and Gal ena, Kansas) has been positively identified and it was |ocated three
mles east of Picher in a crosswind or downwi nd direction. For the reasons discussed above, the
results of the Burkart reports, indicating that snmelter products are a source is considered

i nconcl usi ve by EPA

f. Lead i n House Paint

D&M ar gues that | ead-based paint is a source of lead in soil in Picher. D&M notes that
E&E found | ead-based paint at a nunber of homes in Picher and that paint chips were observed in
many drip |line sanples and sone other soil sanples. However, D&M nakes no specific clai mand
offers no opinion as to the relative inportance of |lead paint as a source of the lead in soil

The EPA has acknow edged the presence of |ead-based paint at a nunber of residences both
in Picher and in Afton, the Reference Area. The EPA has discussed the | ead paint data in detai
in responses to earlier coomments (see e.g., 1, 4, 20, 21, 33, 36, and 47). Paint chips have
been found in a nunber of soil sanples, and | ead-based paint may be an inportant source of |ead
in soil at sone residences; however, EPA believes that the wei ght of evidence indicates that
| ead-based paint is not the primary source of the elevated lead | evels found at the majority of
residential properties in Picher.

g. Lead in Autonobbil e Em ssions

D&M not es that autonobile em ssions are a well known historic source of lead in soil,
particularly near roadways, and observes that sone of the lead in soil near highly travel ed
roads in Picher could cone fromthis source.

The EPA acknowl edges that autonobile em ssions were a historic source of |ead released to
the environnent and may have contributed, to a degree, to the lead found in yard soil in Picher
Aut onobi |l e emi ssions were also simlarly a possible source in Afton, the reference area, where
the lead in yard soils is at a level where less than 1% of the <children are predicted (using
the 1EUBK | ead nodel ) to have el evated bl ood | ead | evels. Autonobile em ssions cannot account
for the large differences in soil lead | evels found between Picher and Afton, the reference are
Al so, the speciation results (Burkart, July 6, 1995, Burkart, Septenber 23, 1995, and Drexler,
1996) did not indicate autonobile em ssions as a source of |ead



Attachnment 2 to Section Il, Part B of Responsiveness Sumary

TAR CREEK SUPERFUND SI TE
TECHNI CAL REPLY DOCUNMENT

RESI DENTI AL AREA RESPONSE ACTI ONS
(Revi sed July 10, 1996)

This docunment is the U S. Environnental Protection Agency's (EPA's) reply to technical
comrents in Gary D. Uphoff's letter of January 25, 1996, on behal f of ASARCO Inc., Blue Tee
Corporation, Childress Royalty Conpany, Inc., Gold Fields Mning Corporation, NL Industries,
Inc., and The Doe Run Resources Corporation (the "Conpanies") responding to EPA's Special Notice
of Novenber 17, 1995, for the renedial investigation, feasibility study, and renedial design
(RI/FSIRD) for the residential areas at the Tar Creek Superfund Site (the "Site"), OGtawa
County, Cklahonma. This docunent al so responds to additional technical comments fromthe
Conpanies (wWith the exception of NL, Industries, Inc.) contained in Gary D. Uphoff's letter of
May 21, 1996. Technical comments were also received in a letter of January 26, 1996, from
Suzanne R Schaeffer of the U S. Departnent of the Interior (DA) responding to EPA' s Speci al
Noti ce of Novenber 17, 1995. EPA s responses to the technical coments received fromthe
Conpani es and from DA have been conbined into this single Technical Reply Docunent because the
i ssues raised by both DO and the Conpanies are simlar (hereinafter the Conpanies and DA are
referred to collectively as the Respondents). The docunents EPA relied upon in preparing this
technical reply include the follow ng:

Draft Baseline Human Health Ri sk Assessnert Report, Tar Oreek Superfund Site, Qtawa
County, Cklahonma, Prepared for EPA by Ecol ogy and Environment, Inc., Decenber 1995

Ri sk Assessnment Quidance for Superfund: Volune 1 - Human Heal th Eval uati on Manual ,
Part A, OSWER, EPA, 1989

Suppl enental Region VI Ri sk Assessnent Qui dance, EPA Region VI Draft Docunent, My
5, 1995

Revised InterimSoil Lead Qui dance For CERCLA Sites and RCRA Corrective Action
Facilities, OSWER Directive No. 9355.4-12, EPA July 14, 1994

Qui dance Manual for the Integrated Exposure Uptake Biokinetic Mddel For Lead In
Children, OERR Publication No. 9285.7-15-1, EPA, February 1994

In the follow ng anal ysis of the Respondents' coments, the following terns are used as
i ndi cat ed bel ow

. Study area - neans the mining area of Otawa County which was the subject of the
Basel i ne Hunan Heal th Ri sk Assessnent (BHHRA);

. Study group - neans the 100 homes in Picher where multi-nmedia environnmental sanples
wer e taken;
. Ref erence area - neans the 15 hones in Afton, Cklahonma which are outside of the

m ning area where nulti-nedia environnental sanples were taken; these hones were used
for conparison to hones within the mning area;

. CSDH survey - neans the Ckl ahoma State Departnent of Health (OSDH) Picher bl ood | ead
survey unl ess the CSDH county-w de survey is specifically referenced.



EPA'S REPLY TO GENERAL COMMENTS

1. The Respondents, focusing on the county-wide results fromthe OSDH bl ood | ead survey,
noted that 5.6% (13 of 232) of the Gtawa County children tested had bl ood | ead |evels
exceeding 10lg/dL. The Respondents state that even these results nmay be biased high
because they include the results fromthe door-to-door survey in Picher. The Respondents
have al so expressed that additional bias is introduced by not using the latest results
fromfoll owp retesting. The Respondents suggest that EPA use the county-w de results
rather than the results for Picher, as a basis for its decision-naking regardi ng the
remedi ation of lead contamination at the Site. |In response, EPA would |ike to nake the
foll ow ng points:

a. The OSDH county-wi de statistics cited by the Respondents are not representative of
bl ood lead levels in the mning areas of tawa County (the mning areas nake up the
Site); therefore, county-wide results are not inportant to EPA' s deci si on-maki ng
regarding renedi ation of |ead contamnation at the Site. The OSDH county-wi de bl ood
| ead survey was not conducted in a nanner likely to produce statistically
representative results. Wile the OSDH Picher results were based on a systematic
door-to-door sanpling effort, the county-w de results for areas outside of Picher
were based on a self-selected sanple of wal k-in participants. The Respondents
description of the results of the OSDH county-wi de bl ood | ead survey is al so
potentially m sleadi ng, because the frequency, cited by the Respondents, of blood
lead | evels greater than or equal to 10 Ig/dl is for all of the children in the
survey. This includes children of all ages, not just children 6 years old and
under, who are nost likely to have el evated blood | ead | evel s because of their
natural propensity to engage i n hand-to-nouth behavior, and who are nbst sensitive
to the effects of lead. Al so, over one-third of the 232 children tested in the OSDH
county-wi de survey were residents of communities outside of the mining area, where
| ead-contam nated soils and mning wastes are not prevalent. EPA believes it is
nore pertinent to focus on results within the mning area, which is the subject of
EPA' s response action. The OSDH survey found that the proportion of young children
with elevated (10 Ig/dL or greater) blood |lead |evels in Picher was substantially
greater than outside the mning area. That finding suggests that there is a
positive relationshi p between blood | ead | evel s and exposure to mning-rel ated
contami nation, and that blood lead I evels within the mning areas of tawa County
are likely to be higher than in the county as a whol e

b. The OSDH bl ood | ead results for Picher are nost relevant for conparison to the
results of the Baseline Hunman Heal th Ri sk Assessnent (BHHRA), because the Picher
survey was conducted within the sane geographical area as EPA's study group (100
homes in Picher) investigation. That is, the Picher survey was conducted in an area
where mning waste is preval ent, whereas the county-w de OSDH survey includes areas
where mning waste are not prevalent. The Picher blood | ead survey found that 21%
of the young children tested had blood | ead | evels of 10 Ig/dL or greater. These
results are consistent with the predictions of the Integrated Exposure Uptake
Bi oki netic (1 EUBK) nodel in the BHHRA, which were based on | ead concentrations found
in environnmental nedia (i.e., non-paint nedia such as soil, house dust, tap water
and air) at the study group hones.

C. It is well know that | ead exposure prevention educati on and i ncreasi ng awar eness
about | ead poi soning can produce a reduction in observed blood | ead |evels.
Children who test high initially often retest |ower, as reported by CSDH for sone of
the children at the Site, due to inproved hygi ene and ot her exposure reduction
activities resulting fromlead exposure prevention educati on and greater awareness



about | ead poi soning.

d. EPA does not use blood | ead data al one as a basis for renediation decisions.
Reliable blood lead data is difficult to obtain, and interpretation of the results
is also often difficult because of confounding factors such as snall sanple sizes.
Accordingly, no blood | ead survey can serve as the sole basis for EPA s decision
about whether a particular release of |ead warrants a response. EPA will respond
when it nmakes a finding that there has been a release of lead to the environnent,
and that the release may pose a threat to human health or welfare or the
envi ronnent .

e. EPA uses national surveys of blood lead levels, e.g., the National Health and
Nutrition Exam nation Surveys (NHANES), for information purposes. However, EPA does
not determ ne whether or not a response action is warranted at a given site by
nmaki ng conpari sons to average bl ood | ead | evel s obtai ned fromnational surveys such
as NHANES II1l. EPA believes that it is nore neaningful, in evaluating the
significance of blood lead results fromcommunities within the Site, to nmake
conparisons with blood lead results fromother simlar comunities within the
Tri-State area, but outside of the mning district.

f. EPA currently relies on the predictions of the |EUBK | ead nodel to evaluate the
potential risks. Generally, EPA's policy is to attenpt to limt environnental |ead
levels so that a typical child or group of children will have an estimated risk of
no nore than 5% of exceeding the 10 Ig/dL blood | ead | evel. EPA hopes to address
rel eases of |ead before the | ead causes el evated blood lead levels in children

The Respondents assert that the area-wi de residential soils in the mning area have fairly
uni form concentrations of |lead; therefore, a uniformincrease in blood |ead | evel s of
children in the mning area woul d be expected, rather than the type of distribution
actual ly observed in the OSDH survey. However, it is not EPA s observation that the |ead

concentrations in soil in the study area are uniform |In fact, there is considerable
variability in the lead concentration in soil in the study area as docunented in the
BHHRA. Figure E-1 fromthe BHHRA shows the cunul ative distribution of |ead concentrations
in soil in the study area as a whole, in soils fromthe study group hones, and in soils
fromreference area hones. The | arge range of |ead concentrations in soil sanples from
these areas illustrates the degree of variability of lead levels in soils within these

areas. There is also variability in an individuals' exposure to the lead in soils due to
differences in activity patterns anong individuals. Therefore, EPA sees no reason why a
uniformincrease in blood | ead | evel s should necessarily be expected if lead in soils was
the najor source of |ead exposure for a popul ation

The Respondents assert that EPA's planned soil renoval actions are inconsistent with and
unwarranted by the CDC guidelines contained in the Cctober 1991 CDC publication
"Preventing Lead Poi soning in Young Children" (the "CDC guidelines"). The Respondents
suggest that since the blood lead levels in the area children, according to the OSDH bl ood
| ead survey, are found prinmarily in the 10-14 l1g/dL range, that the response, based on the
CDC guidelines in Table 1-1 of Chapter 1 and the "Interpretati on of Blood Lead Level s"
Section of Chapter 4, should be linmted to health education and foll ow up bl ood | ead
testing. However, the Respondents, charge that EPA is inconsistent with the CDC

gui del i nes overl ooks the recommendation for comrunity-w de chil dhood | ead poi soni ng
prevention activities made in Table 1-1 and focuses prinmarily only on Chapter 4 which
describes the role of pediatric health-care providers. The guidelines in Chapter 4 are
not targeted to the role of environnental prograns |ike Superfund in addressing the
environnental sources of lead in communities to prevent blood | ead poi soning. Chapter 4



provi des gui dance to pediatric health-care providers in response to docunented bl ood | ead
levels, i.e., a case managenent approach. However, if properly interpreted the CDC
gui del i nes do not advi se agai nst the planned response actions proposed at the Site which
are designed to address the environnental sources of the elevated blood |eads in the
community, but on the contrary, the CDC guidelines |end support to EPA s pl anned response
actions. Even at the 10-14 Ig/dL range, comunity-w de chil dhood | ead poi soning
prevention activities are recomended by the CDC guidelines (see Table 1-1, Chapter 1)
when nany children are in this range. Based on the OSDH bl ood | ead survey for Picher
many children, 21 percent, had el evated blood | ead levels; this definitely triggers
communi ty-1level intervention according to the CDC guidelines. Chapter 9 of the CDC

gui delines explains that (i)n theory, primary prevention has al ways been the goal of

chil dhood | ead poi soni ng prevention prograns. |In practice, however, nost program focus
excl usively on secondary prevention, dealing with children who have al ready been poi soned
As prograns shift the enphasis to prinmary prevention, their effort nust be designed to
systematically identify and renedi ate environnental sources of |ead, including, nost
inmportantly, dwellings containing old | ead paint.

The shift from case nanagenent to conmmunity-1level intervention will require a fundanental
shift in perspective. The focus nust shift fromthe individual child to the popul ati on of
children at risk and the environnent in which they live. The purpose of comunity-I|eve
intervention is to identify and respond to sources, not cases, of |ead poisoning

Fromthe foregoi ng excerpts fromthe CDC guidelines, it is clear that a comunity-I|eve
intervention, as planned for the Site, is the preferred approach rather than the secondary
prevention, case nanagenent, approach that the Respondents recommend. It is also clear fromthe
CDC guidelines that prinmary prevention activities that identify and renedi ate environnenta
sources of |ead before the | ead causes el evated blood |lead levels in children are preferred.

EPA' S RESPONSE TO THE COVPANI ES' COMMENTS ON THE BHHRA

[Note: This section of the Technical Reply Docunent attenpts to respond poi nt-by-point to the
issues raised in the Danes & Mbore comments enclosed with Gary D. Uphoff's January 25, 1996
letter. There is sone redundancy in the responses because of overlap in some of the issues
rai sed. ]

EPA' s Responses to Danmes & Moore's Ceneral Coments:

The objective of the Tar Creek BHHRA was to eval uate potential risks associated with
environnental site-related contam nation (lead and other netals) at residential properties. The
ri sk assessnment was structured to address that question as directly and unanbi guously as

possi bl e.

The risk assessnment conforns to current EPA risk assessnent guidance. Accordingly,

potential health risks fromlead were assessed using EPA's | EUBK nodel. As pointed out in the
Conpani es' coments, it is well known that exposure to |ead-based paint is a major source of
el evated blood lead levels in young children. Inclusion of exposure of lead in paint chips in

the I EUBK nodel has a nmjor inpact on the blood | ead | evels predicted by the nodel, overwhel m ng
the contributions fromall other sources. EPA was interested in deternining whether
environnental nedia al one, without the contribution of |ead froml ead-based paint, posed a
health threat to children on the Site. Therefore, exposure to lead in paint chips was excl uded
fromthe BHHRA in order to focus on (1) exposures to lead in environnental nedia at residentia
properties (the bul k of these environnental -nedia | ead exposures was likely to be due to
site-related contam nation), and (2) the potential inpact of exposure to environnenta



(non-paint) lead on blood lead levels in children).

The 1 EUBK nodel was used as an indicator of the range of blood | ead |levels in children
that could result fromexposure to the | ead concentrations neasured in environnental nedia at
the study group residences. The BHHRA report clearly explains that a nunber of default exposure
assunptions (based on national averages or observations at other sites) were used, and that
those assunptions may differ fromactual exposures.

The EPA investigation of residential areas of the Tar Creek Site focused on a detail ed
investigation of environnental contam nation and relied on standard EPA ri sk assessnent nethods
to evaluate the potential risks posed by the contamnation. it did not include any bl ood | ead
sanpling, partly because bl ood | ead surveys were being conducted by other agencies (Agency for
Toxi ¢ Substances and Di sease Registrv (ATSDR), OSDH, and the Indian Health Service (IHS)).

Al t hough those surveys provided useful information an blood |ead |evels in the area, natched
environnental sanples intended to neasure lead in the environment in which the bl ood-sanpling
participants |lived were not collected. Consequently, those blood | ead surveys cannot be used to
quantitatively evaluate rel ati onships between | ead in environnental nedia at area resi dences and
bl ood lead levels. It should be noted that the OSDH data was not released to EPA until after
the BHHRA had | argely been conpleted. A summary of the results of the OSDH bl ood | ead survey
was included in the BHHRA, because the results could be considered evidence of a possible effect
of environnental site-related contam nation on human health. The OSDH survey, which shows a

hi gh percentage of children with elevated blood lead levels living in Picher is certainly
consistent with the BHHRA's finding that environnmental |ead frommning waste poses a high risk
to human health. The simlarity between the percentage of young children found to have bl ood
lead levels of 10 Ig/dL or greater and the percentage predicted by the | EUBK nodel was noted,

but this was neither intended nor represented as validation of the nodel

The bl ood | ead | evel s neasured in the children 72 nonths of age and younger in the OSDH
survey are not directly conparable to the blood |ead | evels predicted by the | EUBK nodel for at
|l east two reasons. First, the children included in the OSDH survey were not randomy sel ected
fromthe popul ation of Picher, and their exposure |l evels were not neasured; thus, there is no
way of knowi ng whether the hones of the children in the OSDH survey are conparable, as a group
to the 100 randomy sel ected study group honmes that served as the basis of the blood | ead | evel s
predicted by the I EUBK nodel. Second, the blood | ead | evels predicted by the | EUBK nodel
reflect only exposure to lead in environmental nmedia plus lead in the diet, whereas the neasured
bl ood I ead | evels necessarily reflect all of the |ead exposures experienced by these children
i ncludi ng exposure to | ead-based paint chips, if any. |If the hones of the children included in
the OSDH survey were reasonably conparable to the BHHRA study group residences, the neasured
bl ood I ead | evel s woul d be expected to be higher than the levels predicted by the | EUBK nodel if
| ead paint chips were a significant source of |ead exposure for these children. Since the
neasured | evels were not higher, it is unlikely, assum ng reasonabl e conparability between OSDH
survey honmes and BHHRA study group hones, that lead in paint chips is the primary source of |ead
exposure for these children

The BHHRA report nakes no statenent about the factors that nmay be responsible for the
observed el evated blood lead levels at the Tar Creek Site; it reports the possible sources
suggested in studies it sumarizes, but nakes no statement of its own. The report does state
that el evated blood |l ead levels predicted in the study group are due primarily to el evated
level s of lead found in outdoor soil and indoor dust because soil and dust accounted for nost of
the total |ead uptake estinmated by the |EUBK nodel. To the extent that mning waste materials
contribute to the el evated | ead concentrations in soil and dust, they would also contribute to
total |ead uptake. The BHHRA expl ai ned that ingestion of |ead-based paint chips, which could be
a maj or source of |ead exposure for sone children, was excluded fromthe quantitative eval uation
for the reasons di scussed above. Even excludi ng possible paint chip ingestion, the | EUBK node



predicts that blood lead |evels of children living in the study group hones coul d be
unacceptably high due to lead in environmental media, notably soil. Predicted blood |ead | evels
woul d be even higher if there were additional exposures fromingestion of paint chips. The
possi bl e i npact of |ead paint chips on blood | ead |l evels is discussed in the uncertainty section
of the risk characterization (Section 5.4.1), immediately following the risk characterization
summary in the BHHRA report.

The Conpani es claimthat EPA in the absence of any anal ytical or observational data to
denmonstrate, or even suggest, any real human health risks attributable to netals in yard soils
prepared a nodel ed ri sk assessnment to support a preconcepti on by EPA concerning systemati ¢ human
health risk associated with mning wastes. This is not true. EPA did suspect that
mning-rel ated wastes were a ngj or source of environnental contamination (i.e., non-paint
contami nation) in the study area (the mning area identified in Figure 1-1 of the BHHRA). This
suspi ci on was appropriate, however, because the presence of |arge anmounts of mning-related
waste in the study area, and the contanination of groundwater and surface water by m ne-derived
contami nants were the reasons the area was originally listed as a Superfund site. Al so, a blood
| ead study conducted for the Region 7, Jasper County portion of the Tri-State mning district,
had i ndicated that blood | ead | evels were significantly higher in the exposed group within the
mning area conpared to the control group outside the mning area. These Region 7 studies al so
indicated that exposure to soil was the nost inportant factor influencing the distribution of
bl ood I ead | evel s between the two groups. Due to simlarities between the Region 7 and Region 6
portions of the Tri-State mning district, it was reasonable to suspect that simlar problens
related to mning waste mght exist in both portions of the Tri-State mning district. The
BHHRA descri bes the Site history, the occurrence and rel eases of potential source materials
(mning wastes) in the area, and the potential exposure pathways that exist, in accordance with
EPA ri sk assessment gui dance. However, no assunptions were nade about the source(s) of
environnental contamination in preparing the quantitative risk evaluations for |ead or any of
the other chemicais of potential concern (COPC). For COPCs other than | ead, observed
concentrations in environnental media were used to cal cul ate exposure point concentrations in
accordance with the EPA guidance cited in the BHHRA. Li kew se, for |ead, observed

concentrations or averages of the observed concentrations of lead in soil, house dust, and tap
wat er from each individual study group and reference area (area of the 15 hones in Afton)
resi dence were used directly as inputs to the 1 EUBK nodel. Mning wastes are responsible for

the estimated risks and predicted blood | ead distributions to the extent that they contribute to
el evated contami nant concentrations in environnental nedia. As discussed earlier, lead in paint
chips was omtted fromthe | EUBK nodel to determ ne whether the lead | evels in environnenta
nmedi a al one were sufficient to result in blood | ead | evel s high enogh to be of concern, which
was one of the nmmin objectives of the BHHRA

The Conpani es suggest that mning wastes are not the primary source of potential |ead
exposure; however, data collected during the extensive investigation of the Tar Creek Site
indicate otherwise. Cadmum lead, and zinc are the elenents prinarily associated with area
mning wastes. Elevated levels of cadmum lead, and zinc serve as a signature for the presence
of mning waste in environnental nedia fromthe area. The site investigation showed that the
concentrations of cadmum lead, and zinc in soil fromthe study group hones were approxi mately
10 times greater than the concentrations of cadmum lead, and zinc in soil fromthe reference’
area hones. The site investigation also showed that these el enents had the greatest elevation
of any of the netals neasured. In addition, |ead concentrations in soil fromthe study group
homes exhibit highly significant (p <0.001) positive correlations with the cadm umand zinc
concentrations in the soil. The foregoing evidence indicates that mning waste is the ngjor
source of lead in outdoor soils in the Tar Oreek area

It is possible that lead in paint could contribute to the | ead concentrations in soil and
dust. However, if lead in paint were a significant contributor to the concentrations of lead in



soil and dust, one would expect the lead levels in soil to be disproportionately el evated
conpared to the cadm um and zinc concentration levels in soils, but |ead concentrations in areas
subject to paint contami nation are proportionate to the concentrati ons of cadm um and zinc.

That is, where lead is highly concentrated in soil, zinc and cadmumare also typically highly
concentrated in soil. Since zinc and cadm um concentrations cannot be attributable to paint
contami nation, but can be attributed to mning waste, it can be concluded that the high
concentrations of |lead, proportionate to the cadm umand zinc concentrations, are due primarily
to mning waste and not to paint. Qutdoor paint chips were collected from52 of 100 study group
homes and 4 of 15 reference area hones; indoor paint chips were obtained from10 study group
homes and 1 reference area hone. Al of the paint chips were analyzed for lead. The small
nunber of sanples fromreference area hones nakes a detail ed conparison of the preval ence of

|l ead paint at hones in the two areas difficult; however, the available data do not indicate a
mar ked di fference between the two areas. Using a level of 5,000 ng/kg (i.e, 0.5%which is the
standard for lead in paint used by the U S. Departnent of Housing and Urban Devel opnent (HUD)
and sone state regulations) as an indicator of the presence of |ead paint, the percentages of
homes found with lead paint in the study group and in the reference area were roughly the sane.
Qut door |ead paint was found at 24 of the 52 study group hones sanpled and at 3 of the 4

ref erence area hones sanpled, indicating the presence of |ead paint at 24% (24 of 100) of the
study group hones and 20% (3 of 15) of the reference area hones. The nean | ead concentration
reported in outdoor paint sanples fromthe study group was |l ower than in the reference area.
Fewer indoor paint sanples were collected and the | ead concentrati ons were generally | ower than
the I ead concentrations in outdoor paint; the indoor paint |ead concentrations exceeded 5, 000
ng/ kg in just one of the 10 study group honmes sanpled. Only one indoor paint sanmple was
collected froma reference area hone. |Its |ead concentration (2,600 ng/kg), which was bel ow t he
criterion for lead paint, was simlar to the nean concentration found in paint fromthe study
group homes. Overall the data suggest that the preval ence of |ead paint and, therefore, the
potential exposures of children to lead fromthis source are probably no greater in the study
group than in the reference areas hones. Al so, specifically for outdoor soil, since the
avai | abl e data provi de no evidence that the preval ence of lead paint differs significantly

bet ween the study group and reference area hones, the possible presence of |lead paint in the
soil is not likely to account for a significant part of the (order of nagnitude) difference in
soil | ead concentrati ons nmeasured between the study group and the reference area hones.

House dust and yard soil were estimated by the | EUBK nodel to account for nore than 80% of
the environnental |ead exposure to young children in the study group hones. Fifty of the 100
study group hones had average dust |ead concentrations greater than 200 ng/kg. The dust |ead
I evel of 200 ng/kg is an upper-end estinmate for background dust concentrations and is the | EUBK
nodel default level for dust. Only five of these 50 hones had higher |ead concentrations in
dust than in soil, which woul d suggest another significant source of lead. That is, the fact
that nost hones had hi gher concentrations of lead in soil than in dust woul d suggest that inside
paint was not the cause of unusually high levels of lead in dust in the hone.

To summarize, the infornmation bearing on the possible sources of |ead exposure in the Tar
Creek area is as foll ows:

. El evated | evel s of cadmum lead, and zinc is a indicator of tht presence of mning
waste in the Tar Oreek area

. The medi an and average concentrations of cadmum I|ead, and zinc were each
approxi mately an order of nagnitude higher in soils fromstudy group residences than
in soils fromreference area residences, indicating that mning waste is the major
source of elevated | ead concentrations, which are proportionate to cadm um and zi nc
in study group soils;



. Lead paint was found in approxi mately the sanme proportion of study group and
reference area hones, indicating that the presence of lead paint is not likely to
account for a significant part of the difference in soil |ead concentrations between
the homes in the two areas, and;

. Fifty of the 100 study group hones had average | ead concentrations in house dust
greater than 200 ng/ kg, which could be considered elevated. Only five al so had dust
concentrations higher than the correspondi ng soil concentrations, suggesting the
probabl e presence of a significant source of |ead other than the outdoor soil in only
5 of the fifty hones.

Overall, the evidence indicates that mning waste is the major source of elevated | ead
levels in environnental nedia in the Tar Creek area, and therefore it is likely to be the mgjor
contributor to | ead exposure in the area. Lead paint nay be present at some residences and
could contribute to the |ead concentrations in soil and house dust at those residences, but it
can not account for the nmajor differences in | ead concentrati ons between the study area and
reference areas. Lead paint nay contribute to | ead exposures at sone hones and could be a najor
source of |ead exposure at those homes; however, |ead paint does not appear to account for a
nmaj or portion of the lead in soil or house dust in the Tar Creek study area.

Apparently, the main evidence the Conpanies use to support their hypothesis that |ead
paint, rather than mning waste, is the prinmary source of |ead exposure in the area is the
simlarity between the blood | ead | evel s neasured in the OSDH survey (which necessarily reflects
all sources of |ead exposure, including any exposure to |lead paint) and the blood Il ead |evels
predicted by the | EUBK nodel, which excluded exposure to |lead paint. The Conpani es apparently
assune that the neasured blood | ead | evels include a substantial exposure to | ead paint because
nuner ous studi es have shown that exposure to | ead paint can have a major effect on blood | ead
levels. Since the blood lead | evels neasured in the OSDH survey, which nust reflect any
exposure of these children to | ead paint that may have occurred, are sinmlar to the blood | ead
level s predicted by the | EUBK nodel, which excluded paint exposure, the Conpani es apparently
concl ude that the I EUBK nodel nust have overestinmated | ead exposure from environnental sources
As noted above, the sets of residences underlying the blood | ead | evel s neasured in the OSDH
survey and those used in obtaining the | EUBK nodel predictions nmay not be conparabl e; however
if they are, it is probable that the predicted and observed blood |l ead |evels are simlar
because | ead paint is not a major contributor to | ead exposures in the Tar Creek area. That is,
only five of the 50 homes in the study group which had average | ead concentrati ons in house dust
greater than 200 ng/ kg al so had dust concentrations higher than the correspondi ng soi
concentrations, suggesting the probable presence of a significant source of |ead other than the
outdoor soil. Mreover, even if lead paint is identified as a significant source of
contam nation at a residence, it does not necessarily nean that lead paint is actually the najor
source of exposure at that residence.

The Conpani es al so note that interior and exterior |ead-based paint was identified as a
source of |lead contam nation in the ATSDR | ead exposure investigation in the Fall 1994. The
ATSDR | ead exposure investigations was a followup investigation to the finding that 35 percent
of the Indian children that had been tested by the IHS had el evated blood lead levels. [As a
side note, sone of the children with elevated blood | ead | evels sanpled by the IHS |ived outside
the mining area. However, it is not unusual that elevated blood |lead |evels existed in tows in
Qtawa County distant fromthe mning area, since such towns nay have other industrial sources
of lead. Also, nine waste materials have been transported fromthe mning area to other areas
for use as driveway naterial, playground material, and for other uses for which gravel is
typically used.] However, ATSDR only identified significant sources of lead in two of the nine
houses sanpl ed. For these two houses, the lead was attributed to | ead-based paint. For the
ot her houses, significant sources of |ead were not identified. That does not nean that



significant sources of lead did not exist. The ATSDR exposure investigation did not conclude
that the elevated blood | ead | evels were not frommning waste. At several of the houses,
investigators reported that mne tailings nmaterial was used for the driveways. ATSDR s soi
sanpl es were a conposite of nornal soil naterial and also mine tailings, if present. ATSDR did
not use separate conposites of each of the areas of a yard and types of material to the extent
that EPA did in its investigations. The concentration of lead in mne tailings is typically
much higher than nornal soil materials, based on sanpling results from Region 6 and Region 7.

It is likely that the type of sanple conpositing that ATSDR conducted diluted the typically

hi gher concentrations for mne tailings. Even with the type of conpositing that ATSDR
conduct ed, sanples of soil fromfour of the houses had | ead concentration greater that EPA s 400
ngy/ kg soil lead screening | evel (see EPA Revised InterimSoil Lead Gui dance for CERCLA Sites and
RCRA Corrective Action Facilities, July 14, 1994).

EPA' s Responses to Danmes & Moore's Specific Comments:
Lead in Soils, Mnus 60 Mesh

The Conpani es criticized the approach used by EPA for estimating the exposure
concentration of lead in soil at each residence by sinply averaging the | ead concentrations
found in the front yard, back yard, play area, dripline (the point where runoff fromthe roof
hits the yard), and driveway sanples. EPA believes this averaging approach is valid. Wile the
assunption that a child s exposure woul d be divided equally anong these sources is unprovabl e
as the Conpani es say, any alternate assunption is equally unprovable. EPA considered the use of
a wei ghted average of concentrations neasured in five areas in each yard. Under the weighted
aver age approach, the averages woul d be weighted to reflect the anount of time a young child
m ght spend in each area; however, this approach was rejected because (1) without site-specific
data, any wei ghting schene woul d be subjective and subject to dispute, and (2) any reasonabl e
wei ghted average is likely to be nunerically simlar (+ or - 10 to 20% to the sinple average
therefore, the use of a weighted average is not likely to have a substantial effect on the
outcone of the risk assessnent. Averaging the soil concentrations is the sinplest and nost
reasonabl e approach for estimating |ong-termexposure in the absence of site-specific
information to the contrary. The uncertainty associated with this assunption is recogni zed and
di scussed in Section 3.5.6 of the BHHRA report.

The Conpani es commented that garden soil netal concentrations should be included in the
outdoor soil average. However, the BHHRA clearly explains that garden soil data were not
included in the outdoor soil average because snall children nornally would not be expected to
spend nmuch tine in a garden. That is, allowing children to play in a garden on a regul ar basis
is likely to be inconpatible with successful gardeni ng because of the physical damage to plants
that is likely to occur. Therefore, it was assunmed that parents who wish to raise a garden
will take steps to prevent or minimze this behavior. This is consistent with the way other
cont am nant exposures were assessed in the BHHRA. Under the BHHRA, only adult residents were
assuned to engage in gardening activities involving contact with garden soils

The Conpanies criticized EPA's determ nation of |ead concentrations based on the
m nus- 60-nmesh fraction only. However, the soil sanples were prepared in accordance wi th EPA
Region 6's standard procedures. For the Contract Laboratory Program (CLP) anal yses, that
i ncluded sieving the sanples through a 60-nesh screen. The m nus-60-mesh fraction includes
particles approximately 250 microns in size or snmaller and is the fraction nost |likely to adhere
to the skin and be ingested through hand-to-nmouth contact. The EPA | ead work group recommends
that |ead concentrations measured in this fraction of soil be used in the | EUBK nodel

The Conpani es contend that the results of the CLP anal yses of only the m nus-60-nesh
portions of the soil sanples overstate (bias upward) the actual |ead concentrations in the soi



by two or three times. The Conpanies contend that the m nus-60-nesh portion constitutes only a
smal | percentage of the sanple by weight and that netals are concentrated in this finer

material. However, the Conpanies present no site-specific evidence to support this prem se.

Most of the sanples collected fromthe study group homes were not chat, but soil or soil m xed
with chat. The Conpanies refer to grain size tests fromother Superfund sites indicating that

t he percentage of mnus-60-nmesh material in chat may be only 12 to 15% However, the percentage
of mnus-60-mesh material in soil sanples fromthe study area was generally much higher. Sieve
anal yses indicate at least two thirds of nost sanples and over 80% of nmany sanpl es woul d pass
through a 60-nesh sieve (estimates were derived fromthe 40- and 100-nesh sieves since no
60-mesh results were reported in the sieve analyses). The Conpani es use XRF neasurenents of
lead in chat driveways in Cherokee County, Kansas, and Jasper County, M ssouri, from another
study to estinate the bias of the CLP results for chat driveway sanples from Picher. However
such an estimate of bias is questionable. 1In addition to differences in sanpling and anal ysis
net hods, there may be real differences in the |ead content of the chat between the sanples from
Pi cher and sanpl es from Cherokee County and Jasper County. [lIncidentally, page 5-9 of the BHHRA
report does not state that the nean | ead concentrations for chat are simlar throughout the
District, as the Conpani es suggest, but only that "the minerals extracted and the m ning and
mlling process used were largely the sanme."] Furthernore, it is not reasonable to extend this
estimate of bias to soil sanples.

As mentioned in the previous paragraph, the Conpani es contend that using only the
m nus- 60-nesh portions of the soil sanples biases the actual |ead concentrations in the soi
upward by two or three tines. However, a conparison of the results of the CLP and XRF anal yses
of cadmumand lead in study group soil sanples, in Appendix E of the BHHRA report, shows that
no such bias exists. Appendix E states that the Wl coxon test for matched pairs "showed that
the CLP and XRF results for lead were significantly different at the 0.05 |l evel, but that
cadmumresults were not statistically different." The fact that there was no statistica
di fference between the cadm umdata fromthe CLP anal ysis of the m nus-60-nesh fractions of the
soil sanples and the XRF anal ysis of the m nus-10-nesh fraction shows that cadm umis not

substantially nore concentrated in the finer of these two fractions. In addition, although the
lead results by CLP and XRF anal yses were significantly different in a statistical sense, the
difference was snall. The nmean difference between the XRF and CLP results for the sane sanple

(XRF - CLP) was -1.5 ng/kg, or less than 1% the nedian difference was +21.9 ng/ kg, about 4%
whi ch indicates that the CLP results were nore often | ower, not higher, than the XRF results.
The regression equation describing the overall relationship between the CLP and XRF |l ead results
also indicates that they were quite simlar. Based on the equation, XRF |ead concentrations of
100, 500, and 2,000 ng/ kg are equivalent to CLP | ead concentrati ons of 109, 500, and 1, 864

ng/ kg. The regression equation also indicates that, at higher |ead concentrations, the CLP
results were slightly lower, not higher, than the XRF results

Lead in Dust, I|nhalation Pathway

The Conpani es suggest that the site-specific value for the | ead concentration in air
shoul d be used in the | EUBK nodel rather than the nodel default value. However, the use of the
| EUBK nodel default value for the | ead concentration in air, rather than a | ower estimate based
on the local air neasurenents (which averaged between one-fifth and one-third of the default
value), had virtually no effect on the | EUBK nodel results because the inhalation route
accounted for less than it of the estimated total |ead uptake

Lead in Paint as a Source
The Conpani es commented that the BHHRA i gnores | ead-based paint as a source and nade no

effort to discrimnate between mning waste | ead and paint |lead. EPA realizes that both mning
waste | ead and outdoor paint |ead are possible sources of lead in soil at the Tar Creek Site.



However, the BRHRA indicates that paint lead is not the najor source. Wile paint |ead was
found at sone of the residences, it was equally prevalent in the study group and the reference
area hones. Since there is little difference between the preval ence of |ead paint between the
study group and the reference area and since | ead fromautonobile em ssions is not expected to
be significantly different between the study group and the reference area, then another source
of lead, other than paint |ead or autonobile exhaust |ead, is needed to explain why the lead in
the soil at the study group hones was approxi mately 10 tinmes greater than the lead in the soi

at the reference area hones. This difference between the lead in the soil between the study
group and the reference area i s explained by the wi despread presence of mining waste in the
study area. As nentioned earlier, elevated |evels of cadmum |ead, and zinc serve as a
signature for the presence of mning waste in environnental nedia fromthe area. The site
investigation showed that the concentrati ons of cadmum lead, and zinc in soil fromthe study
group honmes were approxinmately 10 tines greater than the concentrations of cadmum |ead, and
zinc in soil fromthe reference area hones. The presence of elevated |evels of other

m ni ng-rel ated contam nants (notably cadmiumand zinc) in addition to lead in soils at the
majority of study group hones, and the absence of elevated |evels of such contam nants in soils
in the reference area hones, indicates that mning waste is the najor source of |lead in outdoor
soils. Note that the BHHRA nentions the use of chat as fill or surfacing material, in addition
to fugitive dust (past and current emissions) fromchat piles and flotation ponds, as a source
of site-related contam nation

As for lead in indoor dust, the degree of correlation between soil and dust |ead
concentrations and the presence of higher dust |ead concentrations in sone hones clearly shows
that there nmay be other sources of |ead in house dust, including paint. The risk
characterizati on acknow edges, in Section 5.1.2.1, that outdoor soil is not the principal source
of the highest observed indoor dust |ead concentrati ons and nentions paint as a possible source
It should be noted, however, that in a substantial majority of study group hones w th average
soil lead concentrati on exceeding 1,000 ng/kg (26 of 30), the dust |lead | evels were el evated
above 200 ng/kg. The dust |ead Level of 200 ng/kg is an upper-end estinmate for background dust
concentrations and is the | EUBK nodel default |evel for dust. This indicates that |ead
contami nation in outdoor soil is probably a significant contributor to |ead in indoor dust at
the study group hones.

The Conpani es suggest that the BHHRA inplies that the transport of lead via fugitive dust
from nei ghboring chat piles is the primary contributor to outdoor |ead contam nation. Nowhere
in the BHHRA report was it inplied that fugitive dust was the primary contributor to outdoor
| ead cont ani nati on.

| EUBX Mbdel 0.99 and Lead- Based Pai nt

The Conpani es suggests that, when the | EUBK nodel was used, the multiple source option for
dust shoul d have been used for sone honmes where the indoor dust |ead concentrati ons were greater
than the outdoor soil |ead concentrations. The Conpani es suggest the use of the nmultiple source
option to separate the contribution of outdoor soil fromthe contributions of other sources,
including paint, to total lead in dust. However, it is unclear exactly how and why this should
be done. The nmultiple source option for dust is intended to be used when househol d dust |ead
data has not been collected. It allows the | EUBK nodel user to estinate househol d dust |ead
concentrations based on contributions fromsoil, air, and (if selected) various alternate
sources, including several nonresidential sources and | ead-based paint. Certainly, it is
possible to "back out" estimates of the relative contributions of soil and paint to lead in
house dust, if the concentrations of lead in all of these nmedia are known. However, as noted by
the Conpanies, the results are highly sensitive to the values assuned for the coefficients that
descri be the relationship between the concentration of |ead in househol d dust and concentrations
in the other nedia. Wat coefficient value woul d be assunmed for soil, which is indicated to be



the greatest contributor of site-related | ead? Regression analysis of the soil and dust data
fromthe study group hones showed a positive correlati on between soil and dust |ead
concentrations. However, the default soil-to-dust coefficient used by the | EUBK nodel (0.7)
appears to be too high; the "site-specific" value based on the data for the study group hones
was 0.26. Additionally, there are other inportant determ nants of |ead concentrations in house
dust that are not accounted for by the nultiple source option (e.g., housekeeping practices).

G ven the uncertainties, no purpose would be served by this exercise other than to show that
paint nay be a nmjor source of lead in those househol ds where dust |ead | evels were greater than
soil lead levels, sonmething that is already stated in the BHHRA report.

The Conpanies criticize the BHHRA for not including the available paint data in the
quantitative evaluation of lead. According to the | EUBK nodel guidance nanual, the correct use
of the IEUBK nodel is to estinmate geonetric nean blood | ead | evels and distributions of bl ood
lead | evel s in young children who have | ong-term chronic exposures to lead." The | EUBK node
gui dance nmanual goes on to explain that ingestion of paint chips on even a single occasion can
cause serious |lead intoxication, and states that "(t)he I EUBK nodel is not intended to address
this situation. Wile the nodel allows for the evaluation of paint chip ingestion (in addition
to | ead-based paint present in household dust), the | EUBK nodel gui dance manual cautions agai nst
such an evaluation, iting the great uncertainties in estinmating chronic exposure by this route
and nakes no recommendati ons for exposure paraneter values. Because the huge uncertainty and
the likely overwhel m ng effect that inclusion of paint data woul d have had on the | EUBK node
results, a decision was nade to set the paint data aside and to discuss the inplications in the
uncertainty section. The objective of the BHHRA was to eval uate potential health risks from
environnental site-related contam nation, not fromlead-based paint. The possibility of
addi tional exposures to lead fromingestion of paint does not reduce the potential risks posed
by environnental site-related | ead contam nation

The reasons for omtting the paint chip data and the potential inpact of paint chip
ingestion on blood | ead | evel s were discussed in the BHHRA report. The suggestion that the
paint chip data was deleted to force-fit the nodel prediction to the observed bl ood | ead |evels
(presunably the OSDH bl ood | ead results fromPicher) has no basis in fact. The OSDR bl ood | ead
resul ts had not been rel eased and were unavail abl e to EPA when nost of the BHHRA was prepared
from Sept enber through Novenber 1995. The Picher data (Table 5-3, copied froma table in the
OSDH nenp) was added to the BHHRA when it becane available. [The source listed at the bottom of
the Table 5-3 is incorrect, but will be corrected in the revised BHHRA report.] In presenting
the Picher data, the BHHRA report states that 21%of children age 6 and under had bl ood | ead
level s greater than or equal to 10 Ig/dL, and that the percentage is simlar to the percentages
that were predicted by the | EUBK nodel. However, there is no inplication that the observed
bl ood | ead concentrati ons confirmthe nodel predictions, nor is there any attenpt to explain Lht
bl ood lead levels in terns of the nodel predictions.

The OSDH nmeno provides no i nformation on known or |ikely sources of |ead exposure for the
i ndi vidual s who exhibited el evated blood | ead | evels, and | ead-based paint is certainly one
possi bl e source. However, the relatively greater nunber of young children found to have bl ood
lead | evels of 10 Ig/dL or nore in Picher (10 out of 48 tested, or 21% versus other parts of
Otawa County (4 out of 105 tested, or 4% suggests that there is a connection with
m ni ng-rel ated contam nati on

The Conpani es stated that the results of the | ead speciation tests should be provided in
the BHHRA. However, the results of the | ead speciation anal ysis were inconclusive and coul d not
be used to deternmine the sources of lead in study area soils. As noted above, the coexistence
of elevated concentrati ons of cadmium zinc, and other mning-related contamnants with lead in
study group soils indicates that mning waste is the nain source



| EUBK Mbdel Validation

The Conpani es' comments regarding the | EUBK nodel validation are full of m sleading
statenents. Section 5.4.1.2 in the BHHRA is a general discussion of the validity of the | EUBK
nodel and is largely based on infornation presented in the | EUBK nodel guidance nanual. The
mai n point of that discussion is that while the nodel and its default val ues have been refined
usi ng natched environnmental and bl ood | ead data froma nunber of other sites, validation of the
nodel by conparison with enpirical data is an ongoing process. Nevertheless, the results so far
have been satisfactory, according to the manual

The available blood | ead results nentioned in the Conpani es' comrent regardi ng | EUBK node
val idation are obviously those released by CSDH in its neno dated Decenber 18, 1995. The OSDU
bl ood | ead data cannot be used in any way to validate the | EUBK nodel or to justify changes in
the nodel default val ues because the COSDH survey was not designed for that purpose and
consequently, lacks critical information needed if it were to be used for that purpose. Because
the OSDH sanpling was not conducted according to a statistically based sanpling plan, the OSDH
bl ood | ead data cannot be considered representative of the general population of children in
Pi cher and Gttawa counties. Sanpling was nost obviously biased outside of Picher, where
participants were limted to children whose parents or guardi ans were aware of the bl ood | ead
screeni ng programand were willing and able to transport themto one of the testing site's at
local community centers. Because of this bias, the nean blood | ead | evel and geonetric standard
deviation (GSD) fromthe OSDH data are not reliable. 1In addition, because no natched
environnental sanples were collected along with the blood | ead sanpl es, the environnental |ead
exposures of the children in the OSDH bl ood | ead survey are unknown. Note again that the fina
statenent in Section 5.1.4 of the BHHRA report is nerely an observati on about the Picher bl ood
|l ead data, not a validation statenent about the | EUBK nodel

The Conpani es state that no attenpt appeared to be nade, in the BHHRA, to cal culate an
Otawa County specific geonetric GSD. However, although the | EUBK nbodel gui dance nanua
provides a procedure for calculating the GSD (in "Appendix A° Howto Calculate the Geonetric
Standard Deviation fromBlood Lead Data, If You Must"), it discourages the user from changi ng
the default GSD in the nodel to a site-specific value, even when data froma well-conducted
study are available. The | EUBK nodel guidance nmanual states, "(u)nless there are great
differences in child behavior and | ead biokinetics anong different sites, the GSD val ues should
be simlar at all sites, and site-specific values should not be needed." Furthernore, a
site-specific GSD cannot be calculated in accordance with the nethods in Appendi x A because a
site-specific GSD requires, in addition to the blood I ead data, infornation that is not provided
in the O8DH survey, including soil lead |levels and dust lead levels. [Incidentally, if the
Appendi x A procedures are ignored and all of the data is treated as if it were froma single
honmogeneous group, which it is not, the GSD of the OSDH bl ood | ead data for Picher children 6
years of age or less is 2.1, which is greater than the nodel default of 1.6. So even this rough
approxi mati on produces a hi gher GSD val ue.]

The Conpani es suggested that the | EUBK nodel be checked by utilizing natched bl ood | ead
data and environnental |ead data. Although, matched bl ood | ead data and environnental |ead
data, if available, could be used to check the | EUBK nodel predictions, such a conparison
probably woul d not |ead to any conclusive statenent about the nodel's validity. The node
shoul d not be expected to reproduce observed bl ood | ead concentrations exactly. As long as the
prediction interval includes the observed blood | ead | evel corresponding to the sane exposure
inputs, the nodel's perfornance is considered satisfactory. Even when the predicted and
observed | evel s do not overlap, there nmay be a plausi bl e expl anation that does not necessarily
inval i date the nodel .

Fugi tive Dust Contam nation of Yards



The Conpani es criticized the approach used in Section 6 of the BHHRA to cal cul ate
increases in |lead concentrations in yard soils fromair deposition. Section 6 was included at
the end of the BHHRA to address EPA's concern that possible recontam nation of renedi ated areas
by redeposition of fugitive dust fromchat piles or other sources mght frustrate efforts to
renmedi ate residential properties. Even using extrenely conservative assunptions that are likely
to overestinmate actual redeposition rates, Section 6 concludes that recontam nation of the soi
via deposition of airborne particles is a slow process and woul d not be expected to lead to
signi ficant recontam nation

The BHHRA never suggested that dust fromchat piles has been the primary contributor to
lead in yard soils, only that it was one of several sources of mning-related contam nation
including chat used as fill.

Afton as a Reference Site

The Conpani es questi oned whether Afton constituted an appropriate reference or background
area for EPA' s investigation. However, Afton was selected as the reference site for EPA' s Tar
Creek investigation precisely because it is one of the few comunities in Gtawa County | ocated
outside the mning district and away from any ot her obvious sources of netals contam nation
but it is simlar to the study group in other respects such as such as type and age of housing
stock and denographics. Based on site visits and visual observations, no soci o-denographic
variabl es that are inportant to the BHHRA are know to be significantly different between the
study group and the reference area. There are no areas within the mning district that can be
assuned to be uncontam nated by mning waste because mning activities were so w despread. The
ore formation that was mned at the Site is over one hundred feet bel ow the surface of the
ground and natural surface mnerals cannot account for the rmuch higher |evels of cadmum |ead
zinc, and other netals that were found in soils in Picher. It is clear that these surface
mnerals were deposited during mning activities.

Afton was selected as a reference area for a study of environnmental contam nation, not
bl ood lead levels. Wile differences in socio-denographic variables such as education |evels
incone levels, and ethnicity may be very inportant factors to consider in blood | ead studies,
because they may be related to behavioral patterns that could affect children's overal
exposures, the relevance of these variables to environnental contam nant |evels is questionable
The suggestion that possible socio-denographic differences between the study group and reference
area hones invalidate all conparisons of environnmental data fromthe two areas or predictions
based an that environnmental data is not supported by any evi dence

Lead Concentrations, |ndoor versus Qutdoor

The Conpani es stated that the correl ati on between indoor dust |ead concentrations and
outdoor soil |ead concentrations is very poor and inplies that the outdoor concentrations nmay be
bi ased. However, the Conpani es appear to have m sunderstood the statistical summary infornation
provided. The nmultiple R value for the regression, comonly called the correlation coefficient,
was 0.82; the r# value was 0.67. This actually indicates that the regression was highly
significant and renarkably good, considering the variability inherent in environnental data. In
this sinple linear relationship, the concentrations of lead in soil account for 67% of the
variability in the lead concentrations in house dust. The slope of the regression |line was
0.26, indicating that the dust concentrations predicted by the regression wuld be 26% of the
correspondi ng soil concentration

This statistical relationship in no way inplies any bias in the soil |ead concentrations,
as the Conpani es suggest. The conparison of CLP results (on the m nus-60-nesh portion) and XRF
results (on the mnus-10-nesh portion) for lead and cadmumclearly indicated that netals



concentrations found in soil were not artificially elevated to any significant degree by sieving
the sanples. The outdoor soil results used in the dust/soil correlation analysis were averages
of individual sanples results at each residence, not the grand nean of five data sets, as

stated by the Conpanies. Since fine material fromall of the outdoor areas sanpled are
potential sources of dust that could be tracked or blown into the honme and contribute to indoor
dust, it is entirely appropriate to conbine these results.

Danmes and Mbore's Concl usi ons

EPA has al ready responded above in detail to the four points of criticismraised in the
concl usi on of the Danes & Mbore comments on the BHHRA; however, a summary response to the four
points is as follows:

1) The Conpanies criticized the BHHRA based on the fact that the blood | ead data was
not used for validating or calibrating the | EUBK nodel. However, as di scussed
above, the enpirical blood | ead data cannot be used for validating or calibrating
the |1 EUBK nodel, because the OSDH survey was not designed for that purpose and
consequently, lacks critical information needed if it were to be used for that
pur pose

2) The Conpanies criticized that the | ead paint chip data was excluded fromthe
quantitative assessnment. As discussed above, the BHHRA clearly expl ai ned the
reasons for excluding the paint chip data fromthe | EUBK nodel runs and di scussed
the possibility that paint chip ingestion could be a major route of exposure for
some children

3) The Conpani es questioned the validity of using Afton as the reference area because
of possible differences in socio-econom ¢ variabl es between the reference area hones
and the study group homes. However, as discussed above, Afton was selected as the
reference site precisely because it is one of the few communities in Gtawa County
|l ocated outside the mning district and away from any ot her obvi ous sources of
nmetals contam nation. Afton is simlar to the study group in other respects such as
such as type and age of housing stock and denbgraphics. Based on site visits and
vi sual observations, no soci o-denographic variables that are inportant to the BHRRA
are know to be significantly different between Afton and the study group. Even if
such differences existed, they would not invalidate the comparisons of environnmenta
data, which show that concentrations of cadm um |ead, zinc, and ot her
m ning-rel ated contam nants are substantially elevated in the study group; and

4) The Conpani es stated that BHHRA used soil |ead concentrations that were highly
bi ased. As di scussed above, this is not true. Conparison of CLP and XRF results
for study group soil sanples showed that the CLP results were not artificially
el evated to any significant degree.

It appears that the main thrust-of the Conpanies' conmments was to attenpt to change the
focus of the BHHRA froman evaluation of the risks potentially posed by environnenta
contami nation (including | ead and other site-related contam nants) at the Tar Creek Site to a
recapitulation of the effects that | ead paint can have on blood lead | evels. EPA acknow edges
that ingestion of |ead paint chips can dramatically increase blood | ead | evels and that
inclusion of paint chip data in the | EUBK nodel can substantially raise the blood | ead
distributions predicted by the nodel. However, lead paint and the risk it can pose was not and
is not the focus of the site investigation carried out or the BHHRA. The BHHRA shows t hat
even without considering the effect of paint chips, the | ead-contam nated soil on the Site can
be expected to result in arisk to children of unacceptably high blood | ead |evels.



A review of the data collected in the site investigation indicates that:

. A nunber of contam nants (including |ead) are present at substantially el evated
concentrations in environnental nedia in the Tar Creek study area conpared to the
reference area

. The conbi nation of contam nants present, principally cadmum |ead, and zinc, which
are well known to be constituents of mning waste in the Tar Oreek area, indicates
that mining waste is the nmgjor source of the environmental contam nation

. Exterior "l ead-based paint", as defined by HUD (greater than 0.5% or 5,000 ng/kg
lead), is present at 20 to 25% of the residences in both the study group and
reference areas, indicating that lead paint is unlikely to contribute significantly
to the great difference (an order of magnitude difference) in |l ead concentrations in
soii between the study group and reference areas;

. O the 50 study group hones with | ead concentrations in house dust that mght be
considered el evated (greater than 200 ng/kg), only five (10% had dust concentrations
hi gher than the corresponding soil concentrations, indicating that in nost cases
el evat ed house dust concentrati ons can be accounted for by the correspondi ng soi
concentrations, and

. Wil e |l ead paint was found at sonme of the residences, it was equally prevalent in the
study group and reference area hones, and there is no evidence that it is a nmgjor
source of the lead in soil, or of the lead in dust in nost hones.

Based on the | ead concentrations actually neasured in soil, house dust, and tap water, the

| EUBK nodel predicts that about 20% of young children living in study group homes coul d have

bl ood lead | evels greater than 10 Ig/dL. Thus, the BHHRA concl udes that exposure to lead in
environnental nedia alone could result in blood | ead | evel s above EPA's target level. Since

| ead paint was found at sone of the residences, sonme of the children mght al so be exposed to
|l ead paint. That exposure would be in addition to potential exposure to lead in environnmenta
nedia, and if it were included in the IEUBK nodel would result in an even greater percentage of
children with predicted blood |ead | evels greater than 10 Ig/dL

EPA'S RESPONSE TO DO 'S COMMVENTS

[Note: Much of the DA letter of January 26, 1996, deal swith non-technical issues, outside
of the BHHRA, that have been addressed in other correspondence. Al nost all of the issues raised
by DO have been addressed in the above responses to the Conpanies, and nany of the responses
bel ow are excerpted/repeated fromthose responses. This section of the Technical Reply Docunent
responds only to comments about the BHHRA on pages 2 and 3 of the DA letter.]

DO states that EPA's draft risk assessnent fails to denonstrate that mning waste is the
source of those elevated blood |lead levels that exist at the Site. However, that was not its
obj ective. The objective of the BHHRA was to evaluate the potential risks associated with
environnental site-related contam nation, not to explain observed blood lead | evels. Wat the
BHHRA did indicate, using EPA's | EUBK nodel, was that exposure to the el evated concentrations of
lead in soil and dust that are present in nmany study group hones could | ead to unacceptably high
blood lead levels in children. To the extent that mining wastes contribute to the el evated
concentrations of lead in soil and dust, they would also contribute to total |ead uptake and
bl ood lead |l evels. The BHHRA did not suggest that there are no other sources of |lead in soi
and dust or that there were no other routes of |ead exposure. In fact, the docunent nentions
that | ead-based paint nay be a source of lead in household dust (Section 5.1.2.1) and that



ingestion of paint chips could be a major route of |ead exposure in sone homes (Section
5.4.1.1). These issues, related to | ead-based paint which appear to be DO's primary basis for
asserting that the BHHRA is flawed, are discussed in detail in the responses to the Conpanies'
comment s.

DA stated that the BHHRA disregards paint as an explicit source of |ead exposure and
concludes that nearly all of the exposure is due to soil and househol d dust exposure. EPA
di sagrees. The BHHRA did not conclude that nearly all of the exposure is due to soil and
househol d dust exposure, as stated by DO at the bottom of page 2. Rather, the docunent states
that the elevated blood | ead |l evels predicted in the BHHRA study group are due primarily to
el evated levels of lead found in soil and dust because soil and dust accounted for nobst of the
total |ead uptake estinmated by the 1 EUBK nodel. The BHHRA report clearly explained that
i ngestion of paint chips, which could be a najor source of |lead for sonme children, was excl uded
fromthe quantitative evaluation. Wiile is true that flaking paint is a possible source of |ead
in soil and dust, the presence of highly el evated concentrati ons of cadm um zinc, and other
mning-related contam nants in addition to lead in the soils at the majority of study group
hones, and the absence of such contamination in soils in the reference area, indicate that
mning waste is the major source of the lead in outdoor soils. Wth regard to indoor dust, only
five out of 50 study group hones with | ead concentrations in i ndoor dust that could be
consi dered el evated had i ndoor dust |ead |levels higher than the levels in the correspondi ng
outdoor soils. This indicates that for nost residences the lead levels in indoor dust can be
accounted for by the levels in outdoor soil. Qher sources of lead, including |ead paint, could
exi st and could be contributing to the lead levels in indoor dust, which was acknow edged in the
BHHRA. However, in nost cases, it is not necessary to include such sources to account for the
lead I evels found in the indoor dust.

DA concl uded, by conparing blood | ead | evels predicted by the | EUBK nodel with observed
bl ood levels fromOsSDH s survey for the Picher area, that EPA's BHHRA was overly conservative
and overestimated exposure fromsoil and dust associated with nmining waste. Regarding the bl ood
lead results fromthe survey conducted by the OSDH, the BHHRA stated only that 21% of children
ages 6 and under in Picher had blood | ead | evels greater than or equal to 10 Ig/dL, and that the
percentage is simlar to those that were predicted by the | EUBK nodel. DA correctly points out
that if paint ingestion was included in the | EUBK nodel, the predictions would be higher. DA
apparently assunes that the measured blood | ead | evels nust include a substantial conponent of
exposure to | ead pai nt because other studi es have shown that exposure to | ead paint can have a
nmaj or effect on blood lead |evels. Apparently, since the blood |ead | evels neasured in the OSDH
survey, which nust reflect any exposure of these children to | ead paint that nay have occurred
are simlar to the blood lead | evels predicted by the | EUBK nodel, while excluding paint
exposure, DA concludes that the | EUBK nodel nust be overestimating | ead exposure from
environnental sources. DO apparently has failed to consider the possibility that, while | ead
pai nt exposure can be a nmjor contributor to blood lead levels, it nmay not be a najor factor at
the Site. The sets of residences underlying the blood | ead | evels neasured in the OSDH survey
and those used in obtaining the | EUBK nodel predictions nay not be conparabl e because of
differences in the way the sanple sets were obtained. However, if they are conparable, it is
possi bl e that the predicted and observed blood | ead | evels are simlar because | ead paint is not
a major contributor to | ead exposures in the Tar Creek area.

DA stated that the use of the 30 percent bioavailability default assunption in the | EUBK
nodel runs was overly conservative and ignores recent research. Findings fromresearch
conducted by EPA Region 8 indicates that lead in yard soil and nilling waste sanpl es taken from
the Tri-state mning area have a bioavailability of 30%or greater--the same or higher than the
| EUBK nodel default. |In any case, the BHHRA (Section 3.5.6) acknow edged that | EUBK nodel would
tend to overestimate the uptake of lead and the resulting blood lead levels if the actua
bi cavail ability were | ower than the nodel default value. However, the OSDH bl ood | ead survey



was not conducted according to a statistically based sanpling plan, and the data are not
statistically representative. Furthernore, the environnental lead levels in the homes of the
children in the blood | ead survey are unknown and rmay be different fromthe EPA s study group
homes. No concl usions can be drawn from conparison of the OSDH bl ood | ead data and | EUBK node
predictions in the BHHRA, except to say that the observed blood | ead | evels are consistent with,
the nodel's predictions.

DA criticized the BHHRA for failing to anal yze the sources of |ead causing the el evations
in children's blood |l ead | evels. However, the OSDH bl ood | ead survey provided no information on
environnental lead |evels or environnental |ead exposures that could be used to anal yze the
sources of reported elevations in children's blood lead | evels. Such an anal ysis woul d have
required further investigation and was outside the scope of the BHHRA. Note again that the
BHHRA s objective was to estinmate potential risks posed by environnental site-related
contam nation (not just |ead) based on the results of the EPA's environnental investigation, not
to explain the results of blood | ead surveys conducted by other agencies. The OSDH bl ood | ead
results were included in the BHHRA only as additional information that shoul d be consi dered when
nmaki ng ri sk managenent deci sions. The OSDH survey showed that blood | ead | evels of young
children in Picher are el evated above |l evels that are considered acceptabl e under Centers for
Di sease Control (CDC) or EPA | ead managenent policies. The BHHRA did not denonstrate that the
source of these reported el evated bl ood | ead | evel s was exposure to mning wastes. However, the
BHHRA di d show that exposures to el evated concentrations of lead in soil and dust at nany Picher
homes, which have been attributed prinmarily to mning wastes, could contribute significantly to
|l ead intake and might result in elevated blood | ead | evels. Once again, all the BHHRA says is
that the OSDH findings were consistent with BHHRA predictions



APPENDI X B

STATE OF OKLAHOVA COMMVENT LETTER
<I M5 97126D>

Dear M. Knudson:

The Ckl ahoma Departnment of Environmental Quality (DEQ would like to express our concurrence
with the U S. Environnental Protection Agency's (EPA) Proposed Plan for Qperable Unit 2 at the
Tri-State Mning site in Gtawa County, Oklahonma. As part of this concurrence, the DEQ agrees
with EPA's site-specific residential soil clean-up | evel of 500 parts per mllion (ppm lead for
the Tri-State Mning site

As you know, other large |ead-contam nated sites, prinarily fornmer snelters, are undergoing
remedi ation in Cklahoma. The policy of the DEQis to establish site-specific soil clean up
goals at these sites, based primarily on the bioavailability of the prevalent forns of |ead
which are present. These site-specific clean up remediation goals will provide protection

agai nst the unacceptable risks of |ead tposure to sensitive popul ations.

The predom nant forms of lead at the Tri-State site are | ead carbonates and | ead oxi des. The
| ead oxides and | ead carbonates are natural weathering products of |ead sulfides (i.e. gal ena)
whi ch accounts for their presence at the Tri-State site. These forns of |ead are nore soluble
and bi oavail abl e than | ead sul fides which usually domi nate at snelter sites.

At the Tri-State Mning site, EPA estinmated |lead risks to children by using the Integrated
Exposure Uptake Biokinetic (I1EUBK) nodel. [|EUBK is designed to pharnmacokinetically nodel
exposure fromlead in water, soil, dust, diet, paint and other sources to predict blood | ead
levels in the nost sensitive population, which is children 6 nmonths to 7 years old. Using a
bi cavailability of 30 percent, appropriate for the chemcal forns of |lead present at the site
the 1 EUBK nodel predicted that 21 percent of children between the ages of 6 nonths and 7 years
living in Picher, Cklahoma (the comunity nost inpacted by mning waste) woul d have bl ood | ead
| evel s above the Center for Disease Control's (CDC) |evel of concern of 10 ug/dL. This

predi ction exceeded the CDC acceptable risk of no nore than 5 percent of children between 6
nonths and 7 years of age having blood | ead | evels of 10 ug/dL or greater

In addition, an independent blood | ead survey conducted by the Cklahoma State Departnent of
Health (OSDH) in Cctober 1995 in Picher, Cklahona found that 20.8 percent of young children in
the target age range had blood | ead levels elevated to 10 ug/dL or greater. This actua
nmeasurenent of lead in blood was very simlar to the predicted |evels for the same community.
The actual blood |lead | evels of children living in the Tri-State mning area are higher than any
other location in Cklahonma, including those communities with snelter sites.

In August and Septenber of 1996, further independent bl ood | ead surveys were conducted in Picher
and surroundi ng comunities by the University of Cklahonma Heal th Sci ences Center on behal f of
certain mning conpani es which once operated in the area. These studies also indicated a high
percentage (38 percent) of children in Picher with blood | ead | evel s above 10 ug/dL. The near by
communities of Cardin and Quapaw al so had el evated bl ood | ead | evel s anong a si gnificant
percentage of children, 62 percent and 13 percent respectively.

<I M5 97126E>



APPENDI X C
| TEC COMVENT LETTERS

<I MG 97126F>

April 8, 1997

Kent Curtis, Site Assessnent Manager
Cher okee Nati on

Ofice of Environnental Services
P. 0. Box 948

Tahl equah, k| ahoma 74465

918- 458- 5498, FAX 918-458- 5499

Donn Wl ters, Community | nvol vement Coordi nat or
U S EPA Region 6 (6SF-P)

1445 Ross Avenue

Dal | as, Texas 75202-2733

214- 665- 6483, FAX 214- 665- 6660

Dear M. Wlters:

On behal f of the Inter-Tribal Environmental Council (ITEC), which is a consortiumof 31 tribes
in the state of Cklahonma and for which the Cherokee Nation's O fice of Environmental Service
(CES) is the lead agency, | amsubmtting the followi ng comrents about the EPA' s Proposed Pl an
of Action for |ead-contam nated soil at Residential Areas of the Tar Creek Superfund Site in
Qtawa County, Cklahorma. This proposed plan of action inpacts the popul ation and | ands of the
Quapaw, Gttawa, Peoria, Mam, and Wandotte tribes, which are | TEC nenber tribes, and | have
asked representatives of these tribal governnents to submit witten comments to you concerning
the proposed plan of action.

The I TEC nmenber tribes are in favor of the EPA's preferred renedial alternative 2 (soi
excavation with a 500 ppmaction level). However, it nay not be possible for the EPA to obtain
access to all of the tribal menbers' properties that it wishes to renediate. Therefore, at

| east some of the conmmunity protective neasures (CPMs) outlined in renedial alternative 3 will
probably have to be included in the renmedial alternative that is selected for inplenentation

One of the main reasons that tribal nenbers nay refuse to grant the EPA access to their
properties is that they are concerned that they will be held liable for cleanup costs on their
property. |If the EPA can assure all tribal property owners in witing that they will not be
held liable for cleanup costs, then access to nearly all properties wll probably be granted.

If the EPA cannot give property owners such an assurance, then many owners nmay continue to
refuse access to their properties. As renediation proceeds, many reluctant property owners nay
eventual |y grant access to their properties after they see the results of remediation on their
nei ghbors' properties and note that their neighbors' are not being held liable for cleanup
costs. Therefore, the EPA, the Bureau of Indian Affairs (BIA), and tribal governnments shoul d
nmake efforts to educate reluctant property owners about the benefits of renediation on their

nei ghbors' properties by hosting open houses and field trips to properties where renedi al work
is in progress or has been conpleted. Testinonials fromowners of renediated properties should
al so be included in these presentations. Favorable opinions of the renoval actions already
taking place in Picher, Cklahona were voiced by residents and town council nenbers of Picher at
the public comment neeting held by the EPA in Picher on March 27, 1997. This is a success story
that the EPA, BIA and tribal governnents should publicize in order to pronote the cooperation



of reluctant property owners.

The EPA shoul d conduct soil and sedinment sanpling in the Tar Greek floodplain in Mam, Cklahona
to determne if flooding has contam nated soils on residential and other properties with | ead
above the 500 ppmaction level or with other netals above concentrations of concern. |f such
contami nation proves to be a problem then the EPA shoul d eval uate the use of constructed

wetl ands to control flooding and contami nant | oading along the | ower reaches of Tar Creek. This
action should be included as part of the Record of Decision for the the Residential Portion of
the Tar Creek Superfund Site Qperable Unit 2.

The Quapaw Tribe is interested in the possible econom c devel opment of two non-residential
properties that are located on tribal and individual trust lands in Cardin, Cklahoma. These
properties are (1) the forner field office of the Eagl e-Picher Mning Conpany, which is |ocated
on Quapaw Tribal trust land in the S/2, SW4, SE/ 4, Section 19, T29N, R23E, and (2) the forner
Chil dress Chemical Conpany site (Cerclis no. OKDO78641412), which is |ocated on individual
trust, land in the NW4, NE/ 4, Section 30, T29N, R23E. Structural debris and | ead-contam nated

soil are present on both of these properties. |In addition, copper-contam nated soil is present
on the Childress site. The Childress site has been referred to Gary Moore, who is the EPA' s
On- Scene Coordinator for the Tar Oreek Superfund site, for possible renmoval action. |TEC urges

the EPA to proceed with renoval or renediation of these two properties as soon as possible,
either as part of the Record of Decision for the Residential Portion of Cperable Unit 2 or as
part of the fumare Record of Decision for the Non-Residential Portion of Operable Unit 2.
Tinely renedi ation of these two properties will pronote their econom c devel opnent and thus
benefit the Quapaw Tri be.

Finally, ITEC wi shes to know if any studies are being conducted, or will be conducted, to
docunent the nature of any lead-related heal th probl ens anong residents of the Tar O eek
Superfund site. Results of such studies, past and present, should be made known to the public.

<I MG 97126G>

cc: Noel Bennett, Renedial Project Manager, U S. EPA Region 6
Robbie Hirt, U S EPA Region 6
Monte El der, CDEQ
John Gault, Quapaw Tri be
John Fronman, Peoria Tribe
Margi e Ross, Gtawa Tribe
Barbara Collier, Wandotte Tribe
Tanmra Bro, Mam Tribe
Dennis Sisco, Bureau of Indian Affairs, Mam, Cklahona
File



<I MG 97126H>
May 16, 1997

Kent Curtis, Site Assessnment Manager
Cher okee Nati on

Office of Environnment Services

P. 0. Box 948

Tahl equah, k| ahoma 74465

918- 458- 5498, FAX 918-458- 5499

Donn Wl ters, Community | nvol venent Coordi nator
U S EPA Region 6 (6SF-P)

1445 Ross Avenue

Dal | as, Texas 75202-2733

214- 665- 6483, FAX 214- 665- 6660

Dear M. Wlters:

On behal f of the Inter-Tribal Environmental Council (ITEC), | amsubmtting the follow ng
comrents as a supplenent to ny comments of April 8, 1997 concerning the EPA s Proposed Pl an

of Action for |ead-contam nated soil at Residential Areas of the Tar Creek Superfilnd Site in
Qtawa County, Cklahoma. This proposed plan of action inpacts the popul ation and | ands of the
Quapaw, Gttawa, Peoria, Mam, and Wandotte tribes, which are | TEC nenber tri bes.

I have di scussed the probl emof obtaining access to tribal menbers' properties for the purpose
of renediation with Scott Thonpson of the Okl ahona Departnent of Environnental Quality (CDEQ.

| agree with Scott that the EPA will continue to have troubl e obtaining access to these
properties unless it inplenents one or both of the follow ng options as part of the renedi al
action: (1) assure property owners in witing that they will not be held liable for the costs of
cleaning up their property; (2) offer property owners settlenent agreenments that woul d protect
themfromefforts by the EPA and potentially responsible parties to recover cleanup costs.

<I M5 971261 >

cc: Noel Bennett, Renedial Project Manager, U S. EPA Region 6
Robbie Hirt, U S EPA Region 6
Monte El der, CDEQ
Scott Thonpson, ODEQ
John Gault, Quapaw Tri be
John Froman, Peoria Tribe
Margi e Ross, Gtawa Tribe
Barbara Collier, Wandotte Tribe
Tantra Bro, Mam Tribe
Dennis Sisco, Bureau of Indian Affairs, Mam, Clahoma
File



APPENDI X D
QUAPAW TRI BE COMVENT LETTER
<I M5 97126J>
Dear M. Valters:

This letter is to state the Quapaw Tri be of Cklahona's opinion on the proposed action to
renmedi ate the Tar Creek Superfund Site. It is closely related to the one sent in by Kent Curtis
of the Inter-Tribal Environmental Council

The Tribe concurs that Remedial Action #2 is the nost appropriate. The action |evel of
500 ppmis acceptable to the tribal |eadership. The najor problemis access to Indian Country.
The Quapoaw tribe is nost concerned that the EPA will not put into a contract that it will never
try to recoup costs of remediation fromthe | and owners or heirs. Noel Bennet has stated that
this is policy but not witten. This will not nollify those that are skeptical of governnent
actions. The EPA nmust put a clause in its renediation contracts that the costs will never be
borne by the allottees or their heirs. Wthout this guarantee then the Tribe will be unable to
advise its nenbers to allow the renediation.

The Tribe is concerned about the plood plain of Tar Greek as well. It is of our opinion
that those properties which are subject to flooding by Tar Oreek be tested and allowed to fal
under the Tar Creek Superfund Renediation

The CHAMP program whi ch published its findings |ast night at a dinner in Picher had lots
of pertinent data. The Tribe feels that this data should becone a part of the public record
regarding Tar Creek. Mich of the data is confidential, especially that which pertains to
speci fic people and hones. However, the conclusions and overall findings which identify no
particul ar individuals should be added to the Tar Creek literature. |[|f not added then at |east
mentioned so that |later research will be so informed.

Let ne add that as the contact person for the Quapaw Tribe that | ameager to resol ve any
of the problens associated with the federal agencies and the status of Indian Country. W do
not want to seembelligerent but we nust | ook after not only the health of the tribal nenbers
but also their |and hol di ngs.

<I M5 97126K>



APPENDI X E

WYANDOTTE TRI BE COMMENT LETTER
<I M5 97162L>

Envi ronnental Protection Agency

Regi on 6

Community Rel ations (6SF-P)

1445 Ross Avenue, Suite 1200 Re: Proposed Plan, Tar Creek
Dal | as, Texas 75202-2733 Super Fund Site

Dear Sirs:

Fol | owi ng revi ew of your Tar Creek Proposed Plan of Action, and attendi ng two of your community
nmeetings, | would agree Alternative 2 - Soil Excavation with 500 ppm Action Level is nost
effective in order to maintain a cost effective remedy. | feel this will create a much safer
environnent especially for those living in the remains of the heavily mned areas.

Rei terating several verbal coments nade during the comunity neetings | would again stress the
need for the Environnental Protection Agency to put forth the legal effort to agree to the
request of the Quapaw Tribe in placing a statenment in the agreenents for perm ssion to excavate,
for those Native Anerican |and owners, there will be no nonetary requirenents forced upon them
at a later date.

As was stated by the Inter-Tribal Environnental Council nenber fromthe Cherokee Nation, M.
Kent Curtis, the lack of trust by the Native Anerican | and owners, does not stemfromsituations
dealing with the Environnental Protection Agency, however, broken prom ses and probl ens stemm ng
frombroken treaties, and other nunerous probl ens have been created throughout the years and the
trust is not going to be there unless good faith statenments included in the agreenents are

consi der ed.

Personal |y, as a Quapaw Tri bal Menber, | would like to see any and all of those individual |and
owners inprove their |land, however, | do not blame themif they do not agree w thout the EPA
and request witten assurances. Those of us who have been in Indian Business for several years,
of course, realize the Bureau of Indian Affairs is the entity that would be hel d responsible for
the i nproper handling of the closures of the mnes and the ness that has been | eft behind due to
this fact. W realized the individual |and owners are not liable for what has transpired, as
they were at the nmercy of the Bureau officials and their representatives to see that business
was professionally and properly handl ed.

It is ny great concern, if this is not pursued and is not included in the agreenents, nany of
the Native Anerican |land owners will not agree to have their | and excavated. Essentially, then
will the Bureau of Indian Affairs be forced to cancel or not renew |l eases on | ands and town |lots
for those individuals that may have lived there for decades? It would be their responsibility
for those persons to live in a safe environnment and unl ess excavated this would not be the case.
Wthout this agreenent, | only see the federal governnment in a terrible situation, with no
solution in site.

Sincerely yours,
<I MG 97126 M
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I NTRCDUCTI ON

The "admi nistrative record" is the collection of documents which formthe basis for the
U S. Environnmental Protection Agency's (EPA) selection of a response action at a Superfund site.
Superfund is the nanme given to the Conprehensive Environmental Response, Conpensation and
Liability Act (CERCLA) which can be found in Title 42 of the U S. Code (U S.C) at Sections 9601
t hrough 9675. As EPA decides what to do at the site of a release of hazardous substances, EPA
conpi | es docunents concerning the site and EPA's decision into an "adm nistrative record file."
This neans that docunments may be added to the administrative record file fromtine to tine.
Once the EPA Regional Administrator or the Regional Admnistrator's del egatee signs the Record
of Decision nmenorializing the selection of the renedial action, the docunents which formthe
basis for the selection of the renedial action are known as the "adm nistrative record.”

A renedial action is a type of CERCLA response action, and EPA is taking a renedial action
at the Tar Creek Superfund Site (the "Site") which includes nost of Gtawa County, Cklahona.
Under CERCLA section 113(k) (which can be found in Title 42 of the U.S. Code at section 9613),
EPA nust establish an admnistrative record for every CERCLA response action, and EPA nust nake
a copy of the admnistrative record available at or near the Site of the response action.

The purpose of this docunent is to provide the public with an index to the admnistrative
record for EPA's renedial action decision at the residential areas on the site. The
adm nistrative record will be available for public review during nornal business hours at the
EPA Region 6 offices which are located at the address given below, and it will also be available
at a repository (e.g., a library) located near the site.

The administrative record is treated as a non-circul ati ng reference docunent. |Individuals
may phot ocopy any documents contained in the adm nistrative record, according to the
phot ocopyi ng procedures at the EPA Region 6 offices, and at the repository |ocated near the
Site.

The administrative record will be maintained at the local repository until at |east the
end of the construction of the renedial action. A public comment period was announced in the
M am News-Record, a major |ocal newspaper of general circulation. The coment period |asted
fromMarch 17, 1997, to May 23, 1997.

The formal public comment period regarding this renedy selection is over, however, EPA
wel cones witten comments at any tinme. Please send all comments to:

M. Noel T. Bennett (6SF-AP)
Renedi al Project Manager
U S. Environnental Protection Agency Region 6
1445 Ross Avenue
Dal | as, Texas 75202-2733

This index and the record were generally conpiled in accordance with the EPA s Fi nal
Qui dance on Administrative Records for Sel ecting CERCLA Response Actions, Ofice of Solid Waste
and Energency Response (OSVER) Directive No. 9833.3A-1 (Decenber 3, 1990). According to OSVER
Directive No. 9833.3A-1, Page 37, each Regi on should maintain a conpendi umof gui dance docurnents
which are frequently used in selecting response actions, and the record |located at or near the
Site should contain an index to the conpendi umof response sel ection gui dance docunents.
However, the EPA Headquarters-generated conpendi um of gui dance docunents has not been updated
since March 22, 1991 [see CERCLA Administrative Records: First Update of the Conpendi um of
Docunents Used for Sel ecting CERCLA Response Actions (March 22, 1991)]. Moreover, the Region 6



Superfund Division Director has decided that devel opi ng and nai ntaini ng a conpendi umindex in
Regi on 6 woul d require extensive resources which are better utilized el sewhere in the Division.
Accordingly, the Dvision Drector has decided not to maintain an i ndexed conpendi um of
response-sel ection gui dance docunents. |Instead, consistent with 40 CFR Sections 300.805(a)(2),
300.810(a)(2), and OSWER Directive No. 9833.3A-1, Page 37, the Region has listed, in the

Adm ni strative Record Index, all guidance docunents which nay formabasis for the sel ection of
this response action. Unless the gui dance docunents indexed were generated specifically for the
Site, the guidance docunents nmay not be physically present in the adm nistrative record.
However, any gui dance docunent listed in the index, but not physically present in the record
will be sent to the repository if a request is nade to M. Bennett at the address indicated
above. Copi es of guidance docunents can al so be obtained by calling the RCRA/ Superfund/ Title 3
Hotl i ne at 1-800-424-9346.

Docunents listed as bibliographic sources for other docunents in the record m ght not be
listed separately in the Site index. Were a docunent is listed in the Site i ndex but not
| ocated anmong the docunents whi ch EPA has made available to the repository, EPA will, upon
request, include the docunent in the repository (unless classified as a confidential docurent).

The Administrative Record I ndex hel ps readers | ocate and retrieve docunents in the record.
It also provides an overvi ew of the response action history. The index includes the follow ng
information for each docunent:

. Admi ni strative Record Page No. - The sequential nunbers stanped on each page of the
adm nistrative record. The six digit nunbers are located in the upper right corner
of each page.

. Docunent Date - The date the docunment was published and/or rel eased. "Undated" neans
no date was recorded.

. No. of Pages - Total nunber of printed pages in the docunent, including attachments.

. Aut hor - Nane and title of the originator.

. Conpany/ Agency - Originator's affiliation.

. Reci pient - Nane, title, and affiliation of the recipient.

. Docunent Type - Ceneral identification, e.g., correspondence, Renedial |nvestigation
Report, Record of Decision, etc.

. Docunent Title - Descriptive title or synopsis.

Pl ease note that all docunents listed in the various admnistrative record indices which
are listed herein (e.g., the Phase 1 Renoval Index) are part of the admi nistrative record for
this Record of Deci sion.



S| TE NAME:
S| TE NUMBER:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

ADM NI STRATI VE RECCORD | NDEX
FI NAL

TAR CREEK SUPERFUND SI TE
OKD980629844

000001 - 000563

11/ 07/ 95

563

Unspeci fied

U S. EPA Region 6

Public and U S. EPA Region 6 Site Files

Adm ni strative Record I ndex and Adm nistrative Record
Tar Oreek - Phase 1 Renoval

000564 - 000564

04/ 08/ 96

001

Noel T. Bennett,

U S. EPA Region 6

U S. EPA Region 6 Superfund Site Files

Menor andum

Re: 04/08/96 phone conversation with Monty El der, k|l ahona Departnent of
Environmental Quality (ODEQ, about proposal to fill sinkholes at Comrerce,
Ckl ahoma with old tires

Renmedi al Project Manager (RPM

000565 - 000565
05/ 15/ 96

001

Chassan Khoury, Toxi col ogi st,
U S. EPA Region 6
Noel T. Bennett,
Menor andum

Revi ew of draft soil

Super fund Branch
RPM U.S. EPA Region 6
cl eanup utilizing denographic data for Jasper County

000566 - 001066

06/ 06/ 96

501

Unspecified

U S. EPA Region 6

Public and U.S. EPA Region 6 Site Files

Addendum | ndex and Addendum Docurents - Vol une 1
Addendum to Renobval Adm nistrative Record (AR) - Phase 1

001067 - 001451

06/ 06/ 96

385

Unspecified

U S. EPA Region 6

Public and U.S. EPA Region 6 Site Files
Addendum | ndex and Addendum Docunents - Vol une 2
Addendum to Renoval AR - Phase 1



DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COMPANY/ AGENCY:
RECI PI ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:

DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

001452 - 001452

06/ 21/ 96

001

Russel|l K. Hol eman, Chief, MIlitary/Environnmental Branch
Corps of Engineers, Tulsa District

Noel T. Bennett, RPM U. S. EPA Region 6

Cover Letter w o Enclosure

Request for review and comment on Residential Renedi al
Investigation (RRI) Report

001453 - 001453

07/ 03/ 96

001

Russell K. Hol eman, Chief, MIlitary/Environnmental Branch

Corps of Engineers, Tulsa District
Noel T. Bennett, RPM U. S. EPA Region 6
Cover Letter w o Enclosure

Request for review and comrent on Draft Feasibility Study (FS) Report

001454 - 001456

07/ 10/ 96

003

Kent Curtis, Site Assessnment Manager, O fice of Environnental
Ser vi ces

Cher okee Nation, Tahl equah, |l ahona

Noel T. Bennett, RPM U. S. EPA Region 6

Letter w o Enclosure

Comments on Draft RRI Report

001457 - 001757

08/ 30/ 96

301

Ecol ogy & Environnent, Inc.

Contractor for U 'S. EPA Region 6

Henry Thonpson Jr., Project O ficer, Program Managenent

Branch, U S. EPA Region 6

Report

"Data Eval uation Summary Report, Site Assessnent/R sk Assessnent”

001758 - 002070

08/ 30/ 96

313

Ecol ogy & Environnent, Inc.
Contractor for U 'S. EPA Region 6
U S. EPA Region 6

Ri sk Assessment

"Basel i ne Human Health Ri sk Assessnent of Residential Exposures”



DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

002071 -
09/ 05/ 96
010

Unspecified

002080

U S. EPA Region 6

Public
AR | ndex
Rernoval

reviewed at Region 6 or at the Mam Public Library, Mam,
002081 - 002081

09/ 19/ 96

001

Russell K. Hol eman, Chief, MIlitary/Environnmental Branch
Corps of Engineers, Tulsa District

Noel T. Bennett, RPM U. S. EPA Region 6

Cover Letter w o Enclosure

Acti on,
by reference into the Renoval

Request for review and comment on Fi nal

002082 -
09/ 30/ 96
011

Unspecified

Ecol ogy and Environnent,

002092

I nc.

U S. EPA Region 6

Repor t

"Prelimnary Renedi ati on Goal s Resi denti al

002093 - 002093

10/ 02/ 96

001

Russel | K. Hol eman, Chief,

Corps of Engineers, Tulsa District

Noel T. Bennett, RPM U S. EPA Region 6

Letter w o Enclosure
Request for review and comment on Fi nal

002094 -
10/ 16/ 96
001

Robert W1 son

Cor ps of Engi neers,
T. Bennett,

Noel
Menor andum
Revi ew of RRI

002094

Tul sa District
RPM U.S. EPA Region 6

and RFS

Action AR File.

M 1itary/ Environnent al

Draft R Report

Exposur es"

Br anch

Draft FS Report

Addendum 2 (Docunents indexed are incorporated
Docunents nay be

Gl ahona. )



DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COMPANY/ AGENCY:
RECI PI ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:

DOCUMENT TYPE:
DOCUMENT TI TLE:

002095 - 002097

10/ 17/ 96

003

Kent Curtis, Site Assessnment Manager, O fice of Environnental

Cher okee Nation, Tahl equah, |l ahona
Robert WIlson, U S. Arny Corps. of Engineers,
Letter

Tul sa District

Comments on Final Draft "RFS Report™

002098 - 002098

10/ 17/ 96

001

Russell K. Hol eman, Chief, MIlitary/Environnmental Branch
Corps. of Engineers, Tulsa District

John Gault, Quapaw Tribe of Okl ahonm

Letter w o Encl osure

Final Draft Rl and FS Reports

002099 - 002100

10/ 18/ 96

002

Kent Curtis, Site Assessnment Manager, O fice of Environnental
Ser vi ces

Cher okee Nation, Tahl equah, |l ahona

John Gault, Quapaw Tribe of Okl ahonm

Letter

Request for review and commrent on RRI Report and RFS Report
002101 -
10/ 23/ 96
002
John Gaul t

Quapaw Tri be of Ckl ahona

Noel T. Bennett, RPM U S. EPA Region 6
Letter

Comments on draft proposed plan

002102

002103 - 002103

11/ 26/ 96

001

Noel T. Bennett, RPM

U S. EPA Region 6
Scott A. Thonpson,
Managenent Divi si on,
Letter w o Enclosure
Request for review and comment on draft proposed plan for
renedi al action for residential areas

Envi r onnent al Wast e

CDEQ

Program Director,

Servi ces



DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:

DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COMPANY/ AGENCY:
RECI PI ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COMPANY/ AGENCY:
RECI PI ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

002104 - 002104

11/ 26/ 96

001

Noel T. Bennett, RPM

U S. EPA Region 6

Kent Curtis, Site Assessnment Manager, O fice of Environnental
Servi ces, Cherokee Nation

Letter w o Enclosure

Request for review and comment on draft proposed plan for
renedi al action for residential areas

002105 - 002105

12/ 05/ 96

001

Kent Curtis, Site Assessnment Manager, O fice of Environnental
Ser vi ces

Cher okee Nation, Tahl equah, |l ahona

Noel T. Bennett, RPM U. S. EPA Region 6

Letter

Comments on draft proposed plan

002106 - 002109

12/ 13/ 96

004

Debor ah McNaught on, Seni or Hydrol ogi st, Waste Managenent
Di vi si on

CDEQ

Noel T. Bennett, RPM U. S. EPA Region 6

Letter

Comments on draft proposed plan

002110 - 002110

12/ 17/ 96

001

Gary Moore, On-Scene Coordi nat or

U S. EPA Region 6

Noel T. Bennett, RPM U S. EPA Region 6
Menor andum

Costs of renedial site activities

002111 - 002115

12/ 18/ 96

005

Noel T. Bennett, RPM

U S. EPA Region 6

Monty El der, ODEQ

Facsimle Transmttal Cover Letter w Enclosure

Re: Cost per residence for potentially responsible parties'
cleanup at the National Zinc site



DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:

DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:

RECI PI ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

002116 - 002116

01/ 22/ 97

001

Noel T. Bennett, RPM

U S. EPA Region 6

Janes Graves, O tawa County Conm ssioner, District 1, Mam,

Gkl ahoma

Cover Letter w o Enclosure

Request to review and conment on draft proposed plan for the
renedi al action (long-termcleanup) for the residential areas

002117 - 002121

01/ 29/ 97

005

Unspecified

U S EPA US. Departnent of the Interior (DAO), and Bureau of
Indian Affairs (Bl A)

U S. EPA Region 6 Superfund Site Files

Menor andum

Menor andum of Agreenent anong EPA, DA, and BIA for future actions to obtain
access to allotted Quapaw I ndian | ands to conduct response actions
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215

Russel | Hol eman, Chief, Mlitary/Environnental
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Noel Bennett, RPM U.S. EPA Region 6

Cover Letter w Report

RRI Report, Volume 1 (Prepared by Brown & Root Environmental)

Br anch

002337 - 002787

02/ 03/ 97

451

Unspecified

U S Arny Corps of Engineers, Tulsa District

U S. EPA Region 6

Report

RRI Report, Volume 2 (Prepared by Brown & Root Environmental)

002788 - 002809

02/ 06/ 97

022

Unspecified

U S. EPA Region 6

Public and U.S. EPA Region 6 Site Files
AR | ndex

Renoval Action, Addendum 3 (Docunents indexed are incorporated
by reference in the Renoval Action AR File. Docunents nmay be
reviewed at Region 6 or at the Mam Public Library,

M am , Ckl ahona.)
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Community Rel ations Pl an
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243

Russell K. Hol eman, Chief, Mlitary/Environnental
U S. Corps of Engineers, Tulsa Dstrict

Noel Bennett, RPM U.S. EPA Region 6

Report

RFS Report (Prepared by Brown & Root Environnental)

Br anch

003239 - 003239
02/ 21/ 97
001

Monty El der,
CDEQ

Gary Moore, On-Scene Coordi nator, Response and Prevention
Branch, U S. EPA Region 6

Letter

Public nmeeting on 02/27/97, 6:30 p.m,
Pi cher, I ahoma

Ri sk Communi cati on Supervi sor

Pi cher H gh School ,

003075 - 003082
02/ 25/ 97
008
Janes Costello, Senior Attorney
U S. EPA Region 6
Leslie Nellernmoe, Attorney for ASARCO, Heller,
MAuliffe
Letter w Encl osure

Copy of 02/21/97, nenorandum of 02/20/97 neeting, with Jane N

Sagi naw, Regi onal Admi nistrator, EPA Region 6
003083 - 003083

02/ 26/ 97

001

Gary Moore, On-Scene Coordi nat or

U S. EPA Region 6

Noel Bennett, RPM U.S. EPA Region 6

Menor andum

Lead speciation

Ehrman-Wite &



DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:

DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:

DOCUMENT TYPE:
DOCUMENT TI TLE:
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U S. EPA Region 6
Public

Fact Sheet

"EPA Conpletes RI and FS for Residential Areas"
003088 - 003140
03/ 03/ 97

053

Unspecified

U S Arny Corps of Engineers, Tulsa District
U S. EPA Region 6
Pl an

Qual ity Assurance Project Plan

003141 -
03/ 04/ 97
003
Bruce K. Means, Chair,
U S. EPA Headquarters
M/ron 0. Knudson, Director,
Regi on 6
Menor andum
Nat i onal Renedy Revi ew Board reconmendati ons

003143

Nat i onal Renedy Board

Super fund D vi si on,

003144 -
03/ 04/ 97
039
Unspecified
U S. EPA Region 6
Public
Proposed Pl an
Resi denti al Areas
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03/ 06/ 97

054

Noel T. Bennett,
U S. EPA Region 6

RPM

U S. EPA

Leslie C. Nellernoe, Attorney for ASARCO Heller Ehrman Wite

& McAuliffe, et al.

Menor andum w Encl osur es

Response to comments about renoval
Action Menorandum dated 03/21/96

action selected in EPA' s



DOCUMENT  NUMBER: 003237 - 003238

DOCUMENT DATE: 03/ 06/ 97

NUVBER OF PACES: 002

AUTHOR: Unspecified

COVPANY/ AGENCY: U S. EPA Region 6

REC!I Pl ENT: Public and U S. EPA Region 6 Superfund Site Files

DOCUMENT TYPE: Adm ni strative Record | ndex

DOCUMENT TI TLE: Renoval Action, Addendum 4 (Docunents indexed are incorporated

by reference into the Renoval Action AR File. Docunents may be
reviewed at Region 6 or at the Mam Public Library, Mam, Clahona.)

DOCUMENT  NUMBER: 003240 - 003248

DOCUMENT DATE: 03/ 17/ 97

NUVBER OF PACES: 009

AUTHOR: Communi ty | nvol vement Section

COVPANY/ AGENCY: U S. EPA Region 6

REC!I Pl ENT: Tar Creek Mailing List and U S. EPA Region 6 Superfund Site Files
DOCUMENT TYPE: Fact Sheet

DOCUMENT TI TLE: Proposed Plan of Action

DOCUMENT  NUMBER: 003249 - 003287

DOCUMENT DATE: 03/ 17/ 97

NUVBER OF PACES: 039

AUTHOR: Unspecified

COVPANY/ AGENCY: U S. EPA Region 6

RECI Pl ENT: Public

DOCUMENT TYPE: Proposed Pl an

DOCUMENT TI TLE: Resi dential Areas, Tar Creek Superfund Site, Qtawa County, Cklahona

DOCUMENT  NUMBER: 003288 - 003292

DOCUMENT DATE: 03/ 17/ 97

NUVBER OF PACES: 005

AUTHOR: Leslie C. Nellernoe, Attorney for ASARCO Inc.

COVPANY/ AGENCY: Hel l er Ehrman White & McAuliffe

REC!I Pl ENT: Jane Sagi naw, Regi onal Administrator, U S. EPA Region 6
DOCUMENT TYPE: Letter

DOCUMENT TI TLE: February 20, 1997 Meeting

DOCUMENT  NUMBER: 003293 - 003295

DOCUMENT DATE: 03/ 17/ 97

NUVBER OF PACES: 003

AUTHOR: Gary Moore, On-Scene Coordi nator, Response and Prevention Branch

COVPANY/ AGENCY: U S. EPA Region 6

REC!I Pl ENT: Mayors and Gty Councils of Picher, Cardin, Quapaw, Conmerce,
and North Mani, Clahoma

DOCUMENT TYPE: Menor andum w Encl osur e

DOCUMENT TI TLE: EPA purchase of linestone for listed cities



DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COMPANY/ AGENCY:
RECI PI ENT:

DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:

DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:

DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

003296 - 003298

03/ 19/ 97

003

Janes D. McDurmett, Acting Deputy Comm ssioner of Indian
Affairs

U S. Dept. of the Interior

Area Director, Miuskogee Area Office and Superintendent, Mam
Agency O fice

Menor andum

Town | ot rental program

003299 - 003299

03/ 21/ 97

001

Gary D. Uphoff, Environnental Managenent Services Conpany
EVSC

Janes E. Costello, Assistant Regional Counsel U S. EPA Region
6

Letter

Request for extension of public conmrent period

003300 - 003362
03/ 27/ 97
063
Rick L. Congdon, Certified Shorthand Reporter
Unspecified
Public
Meeting Transcript
Public nmeeting, Picher H gh School, Picher, lahoma, 7:00 p.m

003363 - 003365

04/ 01/ 97

003

Janes E. Costello, Senior Attorney

U S. EPA Region 6

Leslie C. Nellernoe, Attorney for ASARCO Inc., et al., Heller
Ehrman Wiite & MAuliffe

Letter

Response to March 17, 1997 letter

003366 - 003367

04/ 01/ 97

002

H A Caves, Director, Waste Managenent Division

CDEQ

M/ron Knudson, Director, Superfund Division, U S. EPA Region 6
Letter

CDEQ concurs with proposed plan for Qperable Unit 2



DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COMPANY/ AGENCY:
RECI PI ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

003368 - 003368

04/ 01/ 97

001

Ken Cadar et

OsDH

U S. EPA Region 6 Superfund Site Files
Summary

Bl ood Lead Testing Summary, Mam, Clahoma

003369 - 003371
04/ 04/ 97
003

Bar bara Kyser-Collier, Environnmental Director

Wandotte Tribe of Okl ahona

U S. EPA Region 6

Public comrent letter w Encl osure
Comment s on proposed pl an
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002

Susan Wal dron, Community Health Action Managenent Program

(CHAMP) Proj ect Coordi nator

University of Cklahoma Heal th Sci ences Center

Noel Bennett, U S. EPA Region 6
Publ i c Conmment Letter
Comments on proposed plan of action
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04/ 08/ 97

005

Karl L. Hatley, Executive Director

Ckl ahoma Toxi cs Canpai gn Fund, Inc.
Community Rel ations, U S. EPA Region 6
Letter

Comment s on proposed plan of action
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04/ 09/ 97

004

Kent Curtis, Site Assessnment Manager
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Noel Bennett, RPM U.S. EPA Region 6
Letter

Inter-Tribal Environnental Council's comments about proposed

pl an of action for |ead-contam nated soil

at residential

ar eas
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003383 - 003384
04/ 10/ 97

002

M/ron O Knudson,

U S. EPA Region 6
Chair,

Bruce K. Means,
Menor andum

Response to Nati onal

003385 - 003386

P.E. Director Superfund D vision

Nat i onal

Renedy Revi ew Board

Remedy Revi ew Board reconmmrendati ons

04/ 11/ 97

002

M/ron O Knudson, Director, Superfund Division
U S. EPA Region 6

Gary D. Uphoff, Principal, Environnental

Letter

Response to March 21, 1997 letter requesting an extension to
the public comrent period regarding the proposed pl an

003387 - 003387
04/ 14/ 97
001

Cher okee Vol unt eer Society

M am H gh School

U S. EPA Region 6
letter

Publ i ¢ comment

, Mam, Gkl ahoma

Comment s on proposed pl an

003388 - 003391
04/ 15/ 97

004

Lorrai ne Halinka
CHAMP

Gary Uphoff,
Repor t
Quarterly Report,
Towns of Picher,

Envi

003392 - 003403
04/ 15/ 97
012

Kent Curtis,
Cher okee Nati on,

Mal coe, Princi pal

ronnent al

CHAMP Program Otawa County,
Cardin and Quapaw (January 1997 -

Site Assessnent Manager,

Tahl equah, Okl ahonma

U S. EPA Region 6 Superfund Site
Public Meeting List of Attendees and Presentation Materials

CHAMP Public Meeting at Picher Elenentary School

|l ahoma, 6:30 p.

m

| nvesti gat or

Managenent Servi ces Conpany

Il ahonma,
Mar ch 1997)

Ofice of Environnental

in Picher,

Managerent Servi ces Conpany

Servi ces
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003404 - 003404

04/ 16/ 97

001

John Gault, Director
Quapaw Tri be of Ckl ahona

Donn Wl ters, Community I|nvol vement Coordi nator, U S. EPA Region 6

Letter
Comment s on proposed action

003405 - 003405

04/ 17/ 97

001

Dennis L. Wckliffe, Acting Area Director, Miskogee Area
Ofice
Unspecified
Superi nt endent,
Menor andum

Adm ni strative Order Update

M am Agency

003406 - 003411

04/ 21/ 97

006

Ceot ech

Unspecified

U S. EPA Region 6

Report

Eval uati on of County Roads Used as Haul Routes
003412 - 003416

04/ 22/ 97

005

Tar Creek Field Ofice

Pi cher, l ahonma

Noel Bennett, RPM U.S. EPA Region 6
Facsimle Transmttal w Encl osures
Soi | sanpl es at disposal area

003417 - 003418

04/ 24/ 97

002

M/ron O Knudson, Director, Superfund Division

U S. EPA Region 6

Janes Graves, Qtawa County Comm ssioner, Mam, Cklahoma
Letter w Encl osure

EPA, through contract with Corps of Engineers, willing to
repair road damage (or reinburse Qtawa County for reasonable
cost of the repair of such damage) which EPA determines to be
caused by EPA response actions.
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003419 - 003419

04/ 25/ 97

001

Ken Cadar et

OsDH

Noel Bennett, RPM U.S. EPA Region 6

Bl ood Lead Screening Results

Children 6-72 nonths old, Tri-State Mning District,
Portion, Gtawa County. July 1, 1995 - Novenber 30,

003420 - 003420

04/ 29/ 97

001

Robert WI son, Corps of Engineers

U S. Departnent of the Arny

Noel Bennett, RPM U.S. EPA Region 6
Menor andum

Fl ood plain study-rel ated i ssues

003421 - 003421

04/ 30/ 97

001

Robert W/ son, Corps of Engineers

U S. Departnent of the Arny

Noel Bennett, RPM U.S. EPA Region 6
Menor andum

&l ahoma
1996

Structures located in flood plain designated as businesses

003422 - 003423

04/ 30/ 97

002

Robert W/ son, Corps of Engi neer

U S. Departnent of the Arny

Noel Bennett, RPM U.S. EPA Region 6
Menor andum w Encl osur e

Twenty five (25) year floodplain

003424 - 003424

05/ 01/ 97

001

Robert WI son, Corps of Engineers

U S. Departnent of the Arny

Noel Bennett, RPM U.S. EPA Region 6
Menor andum

Buy- out status

003425 - 003425

05/ 01/ 97

001

Ecol ogy and Environnent, Inc.
Consultants for U S. EPA Region 6

U S. EPA Region 6 Superfund Site Files
Map

Tar Creek Soil and Sedi ment Sanpl e Locations
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003426 - 003427

05/ 04/ 97

002

Joan Mles, Health Oficer, Drector

Lewis and dark Gty-County Health Departnent, Hel ena, Mntana
Donn Wal ters, Community I|nvol vement Coordinator, U 'S EPA
Regi on 6

Letter

Proposed plan of action

003428 - 003429

05/ 06/ 97

002

Leslie C. Nellernoe, Attorney for ASARCO Inc., et al

Hel l er Ehrman White & McAuliffe

M/ron O Knudson, Director, Superfund Division, US. EPA Region 6
Letter

Request for extension of public comrent period for proposed plan

003430 - 003498

05/ 09/ 97

069

Lisa G Esayian, Attorney for NL Industries, Inc.
Kirkland & Ellis

Donn Wl ters, Community I|nvol vement Coordinator, U 'S EPA
Regi on 6

Letter w Encl osures

Comment s on proposed pl an

003499 - 003500

05/ 12/ 97

002

Leslie C. Nellernoe, Attorney for ASARCO Inc., et al

Hel l er Ehrman White & McAuliffe

M/ron Knudson, Director, Superfund D vision
Letter

Request for extension of deadline for comments on proposed plan

U S. EPA Region 6

003501 - 003503

05/ 13/ 97

003

Bob W1 son, Corps of Engineers
US Any

U S. EPA Region 6

Work Pl an

Estimati ng Costs to Renedi ate Areas Paved with Chat, Mam, Cklahona
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003504 -
05/ 14/ 97
001

003504

Scott A. Thonpson,

CDEQ
Kent Curtis,
Letter

Inter-Tribal

Envi ronnent al

Envi r onnent al

Program Di rect or

Counci |,

Tahl equah, Okl ahonma

Landowners reluctant to grant access to the U S. EPA

003505 -
05/ 15/ 97
120

Edward B. Cohen,

003624

Deputy Solicitor,

U S. Departnent of the Interior

Donn Wl ters,

Letter w Encl osures

Comments on RI/FS Reports,
Action

for Renedi al
003625 -
05/ 15/ 97
002

M/ron O Knudson,

003626

U S. EPA Region 6
Leslie C. Nellernoe, Attorney for ASARCO

Director,

Ehrman White & MAuliffe

Letter

Ri sk Assessnent,

Ofice of the

Communi ty I nvol venent Coordi nator,

Super fund D vi sion

Inc. at

Solicitor

U S. EPA Region 6

and Proposed Pl an

al., Heller

Re: May 6, 1997 and May 12, 1997 letters requesting extension
to public comment period regarding proposed plan

003627 - 003628
05/ 16/ 97

002

Kent Curtis,
Cher okee Nati on,
Donn Wl ters,
Letter

Suppl enent al

comrents to April

site Assessment Manager,
Tahl equah Okl ahona
Communi ty | nvol venent Coordi nator,

renmedi ati on actions

003629 -
05/ 19/ 97
003

Unspecified
Unspecified

003631

U S. EPA Region 6 Superfund Site Files

Sanpling results

Sanpling results for soil

repository

Ofice of Environnental

Servi ces

U S. EPA Region 6

8, 1997 letter about proposed
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003632 - 003785

05/ 22/ 97

154

Gary D. Uphoff

Envi ronnment al Managenent Servi ces Conpany

Donn Wl ters, Community I|nvol vement Coordi nator, U S. EPA Region 6
Letter w Report

Comments on proposed plan of action for residential conponent

of Qperable Unit 2

003786 - 003787

05/ 27/ 97

002

John Gault, Econom c Devel opnent Director Quapaw Tri be of Okl ahona
Unspecified

M/ron Knudson, Director, Superfund Division, US. EPA Region 6
Letter

Proposed renedi al action

003788 - 003789

06/ 12/ 97

002

M/ron O Knudson, Director, Superfund Division

U S. EPA Region 6

John Gault, Econom c Devel opnent Director, Quapaw Tribe of
|l ahoma, Quapaw, k|l ahoma

Letter

Proposed renedi al action

003790 - 003790

06/ 12/ 97

001

Cornelius Flynn

CGeot ech

Carol Wes, USACE @AR

Menor andum

Renoval action injury sunmmary report

003791 - 003791

06/ 16/ 97

001

Gary Moore, On-Scene Coordi nator, Response and Prevention Branch
U S. EPA Region 6

Phil dark

Letter

I nnovati ve technol ogy in cleanup of hazardous waste sites



DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI PI ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUVBER OF PACES:
AUTHOR:

COVPANY/ AGENCY:
RECI Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

003792 - 003792

06/ 19/ 97

001

Noel Bennett, RPM

U S. EPA Region 6

Todd Adornato, U S. Fish and WIdlife Service
Menor andum

Proposed renedi al actions

003793 - 003793

06/ 19/ 97

001

Noel Bennett, RPM

U S. EPA Region 6

U S. EPA Region 6 Superfund Site Files

Menor andum

Re: Natural Resource Danage Assessnent Activities by U S Fish
& Wldlife Services

003794 - 003794

06/ 20/ 97

001

Noel Bennett, RPM

U S. EPA Region 6

Scott Thonpson, ODEQ
Menor andum

Proposed renedi al actions

003795 - 003805
07/0 /97
011
Billy E. Banks, Chief, Cvil Wrks Branch, Tulsa District,
Cor ps of Engineers
Departrent of the Arny
Noel Bennett, RPM U.S. EPA Region 6
Letter w Report
Chat Survey Report on the Gty of Mam, Cklahona

003806 - 003807

07/ 28/ 97

002

Jerry Aifford, Acting Regional Adm nistrator USEPA Region 6

US EPA Region 6

Ed Chrone, Executive Director Grand Gateway Econom c Letter
Application for United States Housi ng and U ban Devel opnrent (HUD) G ant

07/ 31/ 97

019

Tul sa District, Corps of Engineers

UsS Any

U S. EPA Region 6

I nvestigation

Netta East M ne Overburden Investigation at the Picher Reunion Park Site



DOCUMENT NUMBER:

DOCUMENT DATE:
NUMBER CF PAGES:
AUTHOR:

COVPANY/ AGENCY:
REC!I Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUMBER CF PAGES:
AUTHOR:

COVPANY/ AGENCY:
REC!I Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUMBER CF PAGES:
AUTHOR:

COVPANY/ AGENCY:
REC!I Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

DOCUMENT NUMBER:
DOCUMENT DATE:
NUMBER CF PAGES:
AUTHOR:

COVPANY/ AGENCY:
REC!I Pl ENT:
DOCUMENT TYPE:
DOCUMENT TI TLE:

003808 - 003809

08/ 01/ 97

002

Gary Moore, On-Scene Coordinator, Response and Prevention Branch

U S. EPA Region 6

Charl es Gazda, Chief, Response and Prevention Branch, U S. EPA Region 6
Menor andum

G tawa Recl anation Authority

003810 - 003810

08/ 06/ 97

001

Quapaw Tribe of Gkl ahona

Unspeci fied

U S. EPA Region 6 Superfund Site Files

Tribal Resolution #061297

Quapaw Tribe not liable for contanmination at the site

003811 - 003811

08/ 08/ 97

001

Robert W/I son, Corps of Engineers
UsS Any

Noel Bennett, RPM U.S. EPA Region 6
Menmor andum

Tar Creek - Otawa County Chat Survey

003812 - 003828

08/ 15/ 97

017

Robert W/l son, Tulsa District Ofice, Corps of Engineers
Us Any

Noel T. Bennett, RPM U S. EPA Region 6

Sur vey

CHAT Survey, Mam, lahona



