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L. JURISDICTION AND GENERAL PROVISIONS

1. This Administrative Order (“Order”) is issued under the authority vested in the
President of the United States by Section 106(a) of the Comprehensive Environmental Response,
Compensation, and Liability Act (“CERCLA”), 42 U.S.C. § 9606(a). This authority was
delegated to the Administrator of the United States Environmental Protection Agency (“EPA™)
by Executive Order No. 12580, 52 Fed. Reg. 2923 (Jan. 23, 1987), and further delegated to the
Regional Administrators by EPA Delegation Nos. 14-14-A and 14-14-B. This authority was
further redelegated by the Regional Administrator of EPA Region 7 to the Director, Superfund
Division by Regional EPA Delegation No. R7-14-014-B, April 19, 1999.

2. This Order pertains to residential properties listed in Appendix A (“Subject
Properties”) and located within the Big River Mine Tailings Superfund Site, St. Francois County,
Missouri (the “Site””) and the sampling of any residential properties within the Site where a child
under the age of 84 months has been found to have an elevated blood lead level. This Order
directs Respondent to perform the remedial action described in the Record of Decision for the
Site, Operable Unit 01 residential properties, dated September 30, 2011, on the Subject
Properties. Respondent is required to complete the remedial action for 100 residential properties
listed in Appendix A by December 15, 2017.

3. EPA has notified the State of Missouri (the “State”) of this action pursuant to
Section 106(a) of CERCLA, 42 U.S.C. § 9606(a).

IL. PARTIES BOUND

4. This Order applies to and is binding upon Respondent and its successors, and
assigns. Any change in ownership or control of the Site or change in corporate or partnership
status of a Respondent, including, but not limited to, any transfer of assets or real or personal
property, shall not alter Respondent’s responsibilities under this Order.

3. Respondent is liable for implementing all activities required of it by this Order.

6. Respondent shall provide a copy of this Order to each contractor hired to perform
the Work required by this Order and to each person representing Respondent with respect to the
Site or the Work, and shall condition all contracts entered into hereunder upon performance of
the Work in conformity with the terms of this Order. Respondent or its contractors shall provide
written notice of the Order to all subcontractors hired to perform any portion of the Work
required by this Order. Respondent shall nonetheless be responsible for ensuring that its
contractors and subcontractors perform the Work in accordance with the terms of this Order.

III.  DEFINITIONS

7. Unless otherwise expressly provided in this Order, terms used in this Order that
are defined in CERCLA or in regulations promulgated under CERCLA shall have the meaning
assigned to them in CERCLA or in such regulations. Whenever terms listed below are used in
this Order or in its appendices, the following definitions shall apply solely for the purposes of
this Order:



“Affected Property” shall mean all real property at the Site and any other real
property where EPA determines, at any time, that access, land, water, or other resource use
restrictions, are needed to implement the Remedial Action, including, but not limited to, the
Subject Properties listed in Appendix A.

“CERCLA” shall mean the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980, 42 U.S.C. §§ 9601-9675.

“Day” or “day” shall mean a calendar day. In computing any period of time under
this Order, where the last day would fall on a Saturday, Sunday, or federal or State holiday,
the period shall run until the close of business of the next business day.

“Effective Date” shall mean the effective date of this Order as provided in Section
XXXI.

“EPA” shall mean the United States Environmental Protection Agency and its
successor departments, agencies, or instrumentalities.

“EPA Hazardous Substance Superfund” shall mean the Hazardous Substance
Superfund established by the Internal Revenue Code, 26 U.S.C. § 9507.

“MDNR?” shall mean the Missouri Department of Natural Resources and any
successor departments or agencies of the State.

“National Contingency Plan” or “NCP” shall mean the National Oil and Hazardous
Substances Pollution Contingency Plan promulgated pursuant to Section 105 of CERCLA,
42 U.S.C. § 9605, codified at 40 C.F.R. Part 300, and any amendments thereto.

“Order” shall mean this Unilateral Administrative Order, all appendices attached
hereto, and all documents incorporated by reference into this document. In the event of

conflict between this Order and any appendix or other incorporated documents, this Order
shall control.

“Paragraph” shall mean a portion of this Order identified by an Arabic numeral or an
upper or lower case letter.

“Parties” shall mean EPA and Respondent.

“Performance Standards” shall mean the cleanup levels and other measures of
achievement of the remedial action objectives, as set forth in the ROD.

“RCRA” shall mean the Resource Conservation and Recovery Act, also known as the
Solid Waste Disposal Act, 42 U.S.C. §§ 6901-6992.

“Record of Decision” or “ROD” shall mean the EPA Record of Decision relating to
Operable Unit 01 at the Site and signed on September 30, 2011, by the Director of the

Superfund Division, EPA Region 7, and all attachments thereto. The ROD is attached as
Appendix B.
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“Remedial Action” or “RA” shall mean all activities Respondent is required to
perform under the Order to implement the ROD with respect to the Subject Properties, in
accordance with the SOW, the approved Remedial Action Work Plan, and other plans
approved by EPA, until the Performance Standards are met, and excluding the activities
required under Section XV (Retention of Records).

“Remedial Action Work Plan” shall mean the document developed pursuant to
Paragraph 48 (Remedial Action) and approved by EPA, and any modifications thereto.

“Respondent” shall mean The Doe Run Resources Corporation.
“Section” shall mean a portion of this Order identified by a Roman numeral.

“Site” shall mean the Big River Mine Tailings Superfund Site, located in
southeastern Missouri entirely within St. Francois County, approximately 70 miles
southwest of St. Louis, Missouri, and depicted generally on the map attached as
Appendix C.

“State” shall mean the State of Missouri.

“Statement of Work™ or “SOW?” shall mean the statement of work for this Order for
implementation of the Remedial Action, for Operable Unit 01, as set forth in Appendix D to
this Order and any modifications made in accordance with this Order. The Statement of
Work is incorporated into this Order and is an enforceable part of this Order as are any
modifications made thereto in accordance with this Order.

“Supervising Contractor” shall mean the principal contractor retained by Respondent
to supervise and direct the implementation of the Work under this Order.

“Subject Properties” shall mean the residential properties listed in Appendix A and
located within the Big River Mine Tailings Superfund Site.

“Transfer” shall mean to sell, assign, convey, lease, mortgage, or grant a security
interest in, or where used as a noun, a sale, assignment, conveyance, or other disposition of
any interest by operation of law or otherwise.

“United States” shall mean the United States of America and each department,
agency, and instrumentality of the United States, including EPA.

“Waste Material” shall mean: (i) any “hazardous substance’ under Section 101(14)
of CERCLA, 42 U.S.C. § 9601(14); (ii) any pollutant or contaminant under Section 101(33)
of CERCLA, 42 U.S.C. § 9601(33); (iii) any “solid waste” under Section 1004(27) of
RCRA, 42 U.S.C. § 6903(27).

“Work” shall mean all activities Respondent is required to perform under this Order,
except those required by Section XV (Retention of Records).



IV.  FINDINGS OF FACT

8. The Site is located in southeastern Missouri about 70 miles south of St. Louis,
within St. Francois County, Missouri. The first recorded lead mining in St. Francois County
occurred in the early 1700s. Mining operations were continuous in the area from the mid-1700s
until the mid-1970s. Over the years the mines, milling operations, and associated facilities in the
county became known as Missouri’s “Old Lead Belt”.

9 Over 8 million tons of lead concentrate were produced in the Old Lead Belt
during the period from 1864 to 1970. The by-products of the mining processes resulted in the
production of mine waste materials called chat and tailings. An estimated 250 million tons of
chat and tailings were generated over this 100-plus years of mining.

10.  Chat is fine to coarse dolomite rock fragments produced during the early milling
process in which density separation was used to separate lead ore. Chat was transported
mechanically by conveyor and disposed of in large waste piles at heights that were as much as
200 feet taller than the surrounding topography.

11.  Tailings were produced by a wet physical process. Sometimes referred to as
fines, tailings typically are small fragments such as fines, silts, silty sands and clay. The tailings
were disposed of hydraulically and were discharged into impoundments, several of which
covered hundreds of acres, known as tailings ponds.

12.  The Site contains eight (8) large distinct chat pile and tailings pond areas, which
cover thousands of acres: Desloge (also called Big River); National; Leadwood; Elvins (also
called Rivermines); Bonne Terre; Federal (which contains St. Joe State Park); Doe Run; and
Hayden Creek. These chat piles and tailings pond areas have been, and continue to be, sources
of the mine wastes spread throughout the Site (“mine waste source areas”) and are depicted in
the map that is attached as Appendix C. Respondent or its predecessor corporations owned and
operated at each of the mine waste source areas. Respondent is the current owner of a portion of
the Desloge, National, Leadwood, Elvins and Bonne Terre mine waste source areas.

13.  The St. Joseph Lead Company, a predecessor of Respondent, acquired the
Desloge property in about 1929. St. Joseph Lead Company mined and milled lead at Desloge
until 1958, when the Desloge mill shut down.

14.  In May 1898, the St. Louis Smelting and Refining Company, a subsidiary of
National Lead Company, purchased a block of land located near the Flat River railroad station.
The property was sold to the St. Joseph Lead Company in 1933. St. Joseph Lead Company
operated the National lead mine for several more years after the purchase. The National mine
closed in 1961.

15. St. Joseph Lead Company's mining operations at Leadwood commenced as early
as 1894. St. Joseph Lead Company was the only operator at Leadwood. It mined and milled
lead there until 1962, and also conducted roasting of ore until 1920. Ore from Hayden Creek
was also milled at Leadwood.



16. In 1891, The Doe Run Lead Company commenced mining in the Flat River area
and subsequently acquired the properties of the Columbia Lead Company and Commercial Lead
Company in this area. The mill ceased operation in 1934. After 1934, all ore from Elvins was
milled at Federal. St. Joseph Lead Company mined lead at Elvins until 1940.

17.  The St. Joseph Lead Company mined, milled, and smelted lead at Bonne Terre
starting in 1865. Smelting at Bonne Terre ended in 1892, when the smelter at Herculaneum was
completed and the Bonne Terre furnaces were moved there. St. Joseph Lead Company operated
at Bonne Terre until 1961.

18.  The Federal area was owned and operated from approximately 1903 to 1923 by
the Federal Lead Co. From approximately 1923 to 1972, St. Joe Minerals Corporation, or related
corporations, conducted lead mining and milling operations at Federal. During this time period,
St. Joe Minerals Corporation owned all of the property at Federal where the tailings are now
located and, disposed of mining and milling wastes at Federal by pumping mine and mill tailings
to an impoundment area.

19. The Doe Run Lead Company operated in the town of Doe Run on the old Wm. R.
Taylor tract from 1887 to 1915. The Doe Run Lead Company mined the site until 1914. Ore
from Doe Run was milled at Doe Run until approximately 1915. The property was deeded to St.
Joseph Lead Company when The Doe Run Lead Company was dissolved. The Doe Run pile has
not been remediated and is still an ongoing source of lead contamination through wind and water
erosion of mine waste.

20.  St. Joseph Lead Company discovered the ore body at Hayden Creek mine in
1943. St. Joseph Lead Company mined and milled lead there from 1951 to 1954. After 1954,
the ore was transported to Leadwood for milling. The mine was closed in 1958, and the facilities
were demolished. The Hayden Creek Mine area has not been completely stabilized and is still an
ongoing source of lead contamination through wind and water erosion of mine waste.

21.  The physical and chemical nature of the mine waste materials at these areas are
very similar. Analytical results from samples taken from the mine waste piles show that the
materials contain elevated levels of lead, zinc and cadmium.

22.  Numerous environmental investigations have been conducted in St. Francois
County. These investigations show that mine waste materials containing lead, cadmium and zinc
have migrated from the eight (8) mine waste source piles via wind erosion, bank erosion, storm
water runoff, leachate and mechanical transport. As a result, surface waters, sediments, and
soils, including residential soils, in St. Francois County contain elevated levels of lead, cadmium
and zinc.

23.  In May 1997, the Missouri Department of Health and Senior Services
(“MDHSS”) released a draft Lead Exposure study of children in the Old Lead Belt of St.
Francois County. The MDHSS study, funded by the Agency for Toxic Substances and Disease
Registry (“ATSDR"), EPA, and Respondent, included sampling children’s blood, sampling
environmental media such as soil and dust, and questioning residents about their lifestyle as it
related to lead exposure. The study compared the results of blood lead levels collected from



children in the Old Lead Belt of St. Francois County to blood lead level test results collected
from children during the study on a control area, Salem, Missouri, located outside the Site. In
the Old Lead Belt, about 17% of the children tested showed a blood lead level of more than 10
micrograms/deciliter whereas only about 3% of the children in Salem showed a blood lead level
of more than 10 micrograms/deciliter.

24. A Baseline Human Health Risk Assessment (“HHRA”) was conducted for the
Site by EPA in 2009. The HHRA assesses the potential risks to humans, both present and past,
from Site related contaminants present in environmental media including surface soil, indoor
dust, sediment, surface water, groundwater, and fish tissue. The results of the HHRA are
intended to inform risk managers and the public about potential human health risks attributable
to site-related contaminants and to help determine if there is a need for action at the Site.

25.  The HHRA identified lead as the primary contaminant of concern (“COC”) for
Operable Unit 01, residential yards in St. Francois County, Missouri.

26.  Exposure to lead can increase the risk of future adverse health effects, such as
damage to the central nervous system, peripheral nervous system, and kidney and blood
disorders. Lead is a metal and has been listed as a hazardous waste (“D008”) in the regulations
for the Resource Conservation and Recovery Act (“RCRA™). Lead is classified by the EPA as a
probable human carcinogen and is a cumulative toxicant. Lead poisoning causes decreased
physical fitness, fatigue, sleep disturbance, headache, aching bones and muscles, digestive
symptoms (particularly constipation), abdominal cramping, nausea, vomiting, and decreased
appetite. With increased exposure, symptoms include anemia, pallor, a “lead line” on the gums,
and decreased hand grip strength. Alcohol and physical exertion may exacerbate these
symptoms. The radial nerve is affected most severely causing weakness in the hands and wrists.
Central nervous system effects include severe headaches, convulsions, coma, delirium, and
possibly death. The kidneys can also be damaged after long periods of exposure to lead, with
loss of kidney function and progressive azotemia. Reproductive effects in women include
decreased fertility, increased rates of miscarriage and stillbirth, decreased birth weight,
premature rupture of membrane, and/or pre-term delivery. Reproductive effects in men include
erectile dysfunction, decreased sperm count, abnormal sperm shape and size, and reduced semen
volume. Lead exposure is associated with increases in blood pressure and left ventricular
hypertrophy. A significant amount of lead that enters the body is stored in the bone for many
years and can be considered an irreversible health effect.

27.  Young children (typically defined as 84 months or below) are the most sensitive
population group potentially exposed to lead contamination at the Site. Young children are most
susceptible to lead exposure because they have higher contact rates with soil and dust, absorb
lead more readily than adults, and are more sensitive to the adverse effects of lead than older
children-and adults. The effect of exposure to lead contamination of greatest concern in children
is impairment of the nervous system, including learning deficits, lowered intelligence, and
adverse effects on behavior.

28. Pursuant to Section 105 of CERCLA, 42 U.S.C. § 9605, EPA placed the Site on
the National Priorities List (“NPL”), as set forth at 40 C.F.R. Part 300, Appendix B, by
publication in the Federal Register on October 14, 1992, 57 Fed. Reg. 47180.



29.  Inresponse to a release or a substantial threat of a release of a hazardous
substance at or from the Site, Respondent commenced on January 29, 1997, a Remedial
Investigation and Feasibility Study (RI/FS) for the Site pursuant to 40 C.F.R. § 300.430.

30. Respondent completed a Remedial Investigation (“RI”) Report on March 3, 2006,
and Respondent completed a Feasibility Study (“FS”’) Report on July 6, 2011.

31. Pursuant to Section 117 of CERCLA, 42 U.S.C. § 9617, EPA published notice of
the completion of the FS and of the proposed plan for Remedial Action on July 22, 2011, in a
major local newspaper of general circulation. EPA provided an opportunity for written and oral
comments from the public on the proposed plan for Remedial Action. A copy of the transcript of
the public meeting is available to the public as part of the administrative record upon which the
Director of the Superfund Division, EPA Region 7, based the selection of the response action.

32.  The decision by EPA on the Operable Unit 01 Remedial Action to be
implemented at the Site is embodied in a final Record of Decision (“ROD”), executed on
September 30, 2011, on which the State has given its concurrence. The ROD includes a
responsiveness summary to the public comments. Notice of the final plan was published in
accordance with Section 117(b) of CERCLA, 42 U.S.C. § 9617(b).

33.  The September 30, 2011, ROD applies to Operable Unit 01, residential yards. As
described in the ROD, the term residential yards includes properties that contain single-and
multi-family dwellings, apartment complexes, vacant lots in residential areas, schools, daycare
centers, playgrounds, parks, and green ways.

34, At the time that the ROD was issued, EPA estimated that 4,000 residential yards
would be addressed by the Remedial Action. Additional properties have been identified since
that time and currently EPA estimates that as many as 4,800 residential yards may be addressed
as part of the Remedial Action.

33, EPA and potentially responsible parties have sampled 3,364 residential properties
in St. Francois County. Of those sampled properties, 2,826 had at least one quadrant over 400
ppm lead. To date, approximately 799 residential properties have been remediated in St.
Francois County.

36. Settlement negotiations regarding the implementation of the Remedial Action for
the Site, Operable Unit 01, are ongoing between the Parties. This Order is issued now in order to
ensure that the Remedial Action proceeds in a timely manner while the Parties continue to work
toward a binding Consent Decree.

37. Respondent is a New York corporation registered to do business in the State of
Missouri. Predecessor corporations of Respondent include St. Joseph Lead Company, St. Joe
Minerals Corporation and The Doe Run Lead Company. Respondent is the former owner and/or
operator of each of the eight (8) mine waste source areas, and the current owner of a portion of
five of the mine waste source areas. Respondent disposed of lead at each of the eight (8) mine
waste source areas.



38.  Solely for the purposes of Section 113(j) of CERCLA, 42 U.S.C. § 9613(j), the
remedy set forth in the ROD and the Work to be performed by Respondent shall constitute a
response action taken or ordered by the President for which judicial review shall be limited to the
administrative record.

V. CONCLUSIONS OF LAW AND DETERMINATIONS

39.  Based on the Findings of Fact set forth above and the administrative record, EPA
has determined that:

a. The Big River Mine Tailings Superfund Site is a “facility” as defined in
Section 101(9) of CERCLA, 42 U.S.C. § 9601(9).

b. Respondent is a “person” as defined by Section 101(21) of CERCLA, 42
U.S.C. § 9601(21).

g\ Respondent is a liable party under one or more provisions of Section
107(a) of CERCLA, 42 U.S.C. § 9607(a).

d. The lead mine waste contamination found at the Site, as identified in the
Findings of Fact above, includes the “hazardous substance” lead as
defined by Section 101(14) of CERCLA, 42 U.S.C. § 9601(14).

& The conditions described in the Findings of Fact above constitute an actual
and/or threatened “release” of a hazardous substance from the facility as
defined by Section 101(22) of CERCLA, 42 U.S.C.§ 9601(22).

i The conditions at the Site may constitute a threat to public health or
welfare or the environment, based on the factors set forth in the ROD.
These factors include, but are not limited to, direct contact with lead
contaminated residential yard soils.

g Solely for the purposes of Section 113(j) of CERCLA, 42 U.S.C.
§ 9613(j), the remedy set forth in the ROD and the Work to be performed
by Respondent shall constitute a response action taken or ordered by the
President for which judicial review shall be limited to the administrative
record.

h. The conditions at the Site may constitute an imminent and substantial
endangerment to public health or welfare or the environment.

i, The actions required by this Order are necessary to protect the public
health, welfare, or the environment, and if carried out in compliance with
the terms of this Order will be consistent with the NCP, as provided in
Section 300.700(c)(3)(i1).



VI.  ORDER

40.  Based on the foregoing Findings of Fact, Conclusions of Law and
Determinations, and the administrative record, Respondent is hereby ordered to comply with all
the provisions of this Order and any modifications hereto, including all appendices to this Order
and all documents incorporated by reference into this Order.

VII. NOTICE OF INTENT TO COMPLY

41.  Within ten (10) days of the Effective Date, Respondent shall notify EPA in

writing of Respondent’s irrevocable intent to comply with this Order. Such written notice shall
be sent to:

Julie M. Van Horn

Office of Regional Counsel

U.S. Environmental Protection Agency, Region 7
11201 Renner Boulevard

Lenexa, Kansas 66219

vanhorn.julie@epa.gov

913.551.7889

The absence of a response by EPA to the notice required by this Paragraph shall not be deemed
to be acceptance of Respondent’s assertions. Failure of Respondent to provide such notification
of its intent to comply with this Order within this time period shall, as of ten (10) days after the
Effective Date, be treated as a violation of this Order by Respondent.

VIII. COMPLIANCE WITH OTHER LAWS

42.  Nothing in this Order limits Respondent’s obligations to comply with the
requirements of all applicable federal and state laws and regulations. Respondent must also
comply with all applicable or relevant and appropriate requirements of all federal and state
environmental laws as set forth in the ROD and the SOW. As provided in Section 121(e) of
CERCLA, 42 U.S.C. § 9621(e), and Section 300.400(e) of the NCP, no permit shall be required
for any portion of the Work conducted entirely on-site (i.e., within the areal extent of
contamination or in very close proximity to the contamination and necessary for implementation
of the Work). Where any portion of the Work that is not on-site requires a federal or state permit
or approval, Respondent shall submit timely and complete applications and take all other actions
necessary to obtain and to comply with all such permits or approvals. This Order is not, and
shall not be construed to be, a permit issued pursuant to any federal or state statute or regulation.

IX.  DESIGNATION OF CONTRACTORS AND PROJECT COORDINATORS

43, Selection of Supervising Contractor.

a. All Work performed by Respondent pursuant to the Order shall be under
the direction and supervision of the Supervising Contractor, the selection
of which shall be subject to disapproval by EPA. Within sixty (60) days



after the Effective Date, Respondent shall notify EPA and the State in
writing of the name, title, and qualifications of any contractor proposed to
be the Supervising Contractor. Respondent’s Supervising Contractor must
have a quality assurance system that complies with ANSI/ASQ E4-2004,
“Quality Systems for Environmental Data and Technology Programs:
Requirements with Guidance for Use” (American Society for Quality
(August 2004), or most recent version). EPA will issue a notice of
disapproval or an authorization to proceed regarding hiring of the
proposed contractor. If at any time thereafter, Respondent proposes to
change a Supervising Contractor, Respondent shall give such notice to
EPA and the State and must obtain an authorization to proceed from EPA,
after a reasonable opportunity for review and comment by the State,

before the new Supervising Contractor performs, directs, or supervises any
Work under this Order.

b. If EPA disapproves a proposed Supervising Contractor, EPA will notify
Respondent in writing. Respondent shall submit to EPA and the State a
list of contractors, including the qualifications of each contractor that
would be acceptable to them within 30 days after receipt of EPA’s
disapproval of the contractor previously proposed. EPA will provide
written notice of the names of any contractor(s) that it disapproves and an
authorization to proceed with respect to any of the other contractors.
Respondent may select any contractor from that list that is not disapproved
and shall notify EPA and the State of the name of the contractor selected
within 21 days after EPA’s authorization to proceed.

44.  Within sixty (60) days after the Effective Date, Respondent shall designate a
Project Coordinator and an Alternative Project Coordinator who shall be responsible for
administration of the Work required by this Order and shall submit in writing to EPA and the
State the designated Project Coordinator’s name, address, telephone number, email address, and
qualifications. To the greatest extent possible, the Project Coordinator shall be present on Site or
readily available during the Work. Respondent’s Project Coordinator shall be subject to
disapproval by EPA and shall have the technical expertise sufficient to adequately oversee all
aspects of the Work. Respondent’s Project Coordinator shall not be an attorney for Respondent
in this matter. He or she may assign other representatives, including other contractors, to serve
as a Site representative for oversight of performance of daily operations during remedial
activities.

45.  EPA has designated Jason Gunter, Lead Mining & Special Emphasis Branch,
Superfund Division, Region 7, as its Project Coordinator, and Greg Bach, Mineral Area College,
Law Enforcement Academy, 5270 Flat River Road, Park Hills, Missouri 63601,
bach.greg@epa.gov, (913) 551.7291, as its Alternative Project Coordinator. EPA will notify
Respondent of a change of its designated Project Coordinator. Except as otherwise provided in
this Order, Respondent shall direct all submissions required by this Order to the EPA Project
Coordinator Jason Gunter, Lead Mining & Special Emphasis Branch, Superfund Division, U.S.
Environmental Protection Agency, Region 7, 11201 Renner Boulevard, Lenexa, Kansas 66219,
(913) 551.7358, gunter.jason@epa.gov. Communications between Respondent and EPA, and all
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documents concerning the activities performed pursuant to this Order, shall be directed to the
Parties’ respective Project Coordinator. Receipt by Respondent’s Project Coordinator of any
notice or communication from EPA relating to this Order shall constitute receipt by Respondent.

46. EPA’s Project Coordinator and Alternate Project Coordinator shall have the
authority lawfully vested in a Remedial Project Manager (RPM) and an On-Scene Coordinator
(“OSC”) by the NCP, 40 C.F.R. Part 300. EPA’s Project Coordinator or Alternate Project
Coordinator shall have authority, consistent with the NCP, to halt any Work required by this
Order and to take or direct any necessary response action when he or she determines that
conditions at the Site constitute an emergency situation or may present a threat to public health
or welfare or the environment.

47. EPA’s Project Coordinator and Respondent’s Project Coordinator will meet, at a
minimum, on a monthly basis.

X WORK TO BE PERFORMED

48. Remedial Action.

a. Within sixty (60) days of the Effective Date, Respondent shall submit to
EPA and the State a work plan for the performance of the Remedial
Action (“Remedial Action Work Plan™) at the Subject Properties. In
addition the Remedial Action Work Plan shall include the sampling of
those residential properties within the Site where a child under the age of
84 months has been found to have an elevated blood lead level. The
Remedial Action Work Plan shall provide for construction and
implementation of the remedy set forth in the ROD and achievement of
the Performance Standards, in accordance with this Order, the ROD, and
the SOW. Upon its approval by EPA, the Remedial Action Work Plan
shall be incorporated into and enforceable under this Order. At the same
time as it submits the Remedial Action Work Plan, Respondent shall
submit to EPA and the State a Health and Safety Plan for field activities
required by the Remedial Action Work Plan that conforms to the
applicable Occupational Safety and Health Administration and EPA
requirements including, but not limited to, 29 C.F.R. § 1910.120.

b. The Remedial Action Work Plan shall include the following: (1) schedule
for completion of the sampling and the Remedial Action at the Subject
Properties; (2) Quality Management Plan (“QMP”); (3) Repository
Operation Plan; and (4) Storm Water Pollution Prevention Plan
(“SWPP”). The Remedial Action Work Plan also shall identify the initial
formulation of Respondent’s Remedial Action project team (including,
but not limited to, the Supervising Contractor).

e Upon approval of the Remedial Action Work Plan by EPA, after a
reasonable opportunity for review and comment by the State, Respondent
shall implement the activities required under the Remedial Action Work
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Plan. Respondent shall submit to EPA and the State all reports and other
deliverables required under the approved Remedial Action Work Plan in
accordance with the approved schedule for review and approval pursuant
to Section XVII (EPA Approval of Plans, Reports, and Other
Deliverables). Unless otherwise directed by EPA, Respondent shall not
commence physical Remedial Action activities at the Site prior to
approval of the Remedial Action Work Plan.

d. Respondent shall continue to implement the Remedial Action at the
Subject Properties until the Performance Standards are achieved.

49. Modification of SOW or Related Work Plans.

a. If EPA determines that it is necessary to modify the work at the Subject
Properties specified in the SOW and/or in work plans developed pursuant
to the SOW to achieve and maintain the Performance Standards or to
carry out and maintain the effectiveness of the remedy set forth in the
ROD, then EPA may issue such modification and notify Respondent of
such modification. The Remedial Action at the Site is required for the
100 Subject Properties, which are listed in Appendix A. Appendix A
may be modified to include up to 100 residential properties, if property
owners decline remediation or if properties that have children with
elevated blood lead levels are discovered that need remediation. The
purpose of this Order is to require remediation of 100 residential
properties at the Site.

b. Respondent shall modify the SOW and/or related work plans in
accordance with the modification issued by EPA. The modification shall
be incorporated into and enforceable under this Order, and Respondent
shall implement all work required by such modification. Respondent
shall incorporate the modification into the Remedial Action Work Plan
under Paragraph 48 (Remedial Action), as appropriate.

50.  Nothing in this Paragraph shall be construed to limit EPA’s authority to require
performance of further response actions as otherwise provided in this Order.

51. Nothing in this Order, the SOW, or the Remedial Action Work Plan constitutes a
warranty or representation of any kind by EPA that compliance with the work requirements set
forth in the SOW and the Work Plan will achieve the Performance Standards.

XI.  REMEDY REVIEW

52. Periodic Review. Respondent shall conduct any studies and investigations that
EPA requests in order to permit EPA to conduct reviews of whether the Remedial Action at the
Subject Properties is protective of human health and the environment at least every five (5) years
as required by Section 121(c) of CERCLA, 42 U.S.C. § 9621(c), and any applicable regulations.
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53.

EPA Selection of Further Response Actions. If EPA determines, at any time, that

the Remedial Action at the Subject Properties is not protective of human health and the
environment, EPA may select further response actions at the Subject Properties in accordance
with the requirements of CERCLA and the NCP.

54.

XIL

QUALITY ASSURANCE, SAMPLING, AND DATA ANALYSIS

Quality Assurance.

a.

Respondent shall use quality assurance, quality control, and other
technical activities and chain of custody procedures for all compliance
and monitoring samples consistent with EPA Requirements for Quality
Assurance Project Plans, QA/RS, EPA/240/B-01/003 (Mar. 2001,
reissued May 2006); Guidance for Quality Assurance Project Plans,
QA/G-5, EPA/240/R-02/009 (Dec. 2002); Uniform Federal Policy for
Quality Assurance Project Plans, Parts 1-3, EPA/505/B-04/900A-900C
(Mar. 2005), and subsequent amendments to such guidelines upon
notification by EPA to Respondent of such amendment. Amended
guidelines shall apply only to procedures conducted after such
notification.

Prior to the commencement of any compliance or monitoring sampling
project under this Order, Respondent shall submit to EPA for approval,
after a reasonable opportunity for review and comment by the State, a
Quality Assurance Project Plan (“QAPP”) that is consistent with the
SOW, the NCP, and the Generic QAPP for Region 7 Superfund Lead
Contaminated Sites, May 20, 2014. Respondent shall ensure that EPA
and State personnel and their authorized representatives are allowed
access at reasonable times to all laboratories utilized by Respondent
pursuant to this Order. In addition, Respondent shall ensure that such
laboratories shall analyze all samples submitted by EPA pursuant to the
QAPP for quality assurance, quality control, and technical activities that
will satisfy the stated performance criteria as specified in the QAPP.
Respondent shall ensure that the laboratories it utilizes for the analysis of
samples taken pursuant to this Order perform all analyses using EPA-
accepted methods (i.e., the methods documented in USEPA Contract
Laboratory Program Statement of Work for Inorganic Analysis, ILMOS5.4
(Dec. 2006), USEPA Contract Laboratory Program Statement of Work
Jor Organic Analysis, SOMO01.2 (amended April 2007), and USEPA
Contract Laboratory Program Statement of Work for Inorganic
Superfund Methods (Multi-Media, Multi-Concentration), ISM01.2 (Jan.
2010)), or other methods acceptable to EPA. Respondent shall ensure
that all field methodologies utilized in collecting samples for subsequent
analysis pursuant to this Order are conducted in accordance with the
procedures set forth in the QAPP approved by EPA.
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55.  Upon request, Respondent shall provide split or duplicate samples to EPA and the
State or its authorized representatives. In addition, EPA and the State shall have the right to take
any additional samples that EPA or the State deem necessary. Upon request, EPA and the State
shall provide to Respondent split or duplicate samples and an analysis of any samples they take
as part of EPA’s oversight of Respondent’s implementation of the Work.

56.  Notwithstanding any provision of this Order, the United States and the State
retain all of their information gathering and inspection authorities and rights, including
enforcement actions related thereto, under CERCLA, RCRA, and any other applicable statutes or
regulations.

XIII. PROPERTY REQUIREMENTS

57.  Agreements Regarding Access and Non-Interference. EPA has obtained an
access agreement from the owners of the Subject Properties for purposes of authorizing
Respondent to implement the Remedial Action with the exception of any property that may be
added because it has a child with an elevated blood lead level. If EPA has not already obtained
an access agreement conforming to the requirements of this Paragraph, with respect to other
Affected Property, not owned by Respondent, Respondent shall use best efforts to secure from
the owner of such property an agreement, enforceable by Respondent and by EPA, and the State,
providing that such owner: (i) provide EPA, and the State, and their representatives, contractors,
and subcontractors with access at all reasonable times to such Affected Property to conduct any
activity regarding the Order, including those listed in Paragraph 57.a (Access Requirements); and
(i1) refrain from using such Affected Property in any manner that EPA determines will pose an
unacceptable risk to human health or to the environment due to exposure to Waste Material, or
interfere with or adversely affect the implementation, integrity, or protectiveness of the Remedial
Action at the Subject Properties.

a. Access Requirements. The following is a list of activities for which
access is required regarding the Affected Property:

(1) Implementing and Monitoring the Work;

(2) Verifying any data or information submitted to the United
States or the State;

3) Conducting investigations regarding contamination at or

near the Site;
4) Obtaining samples;

(5) Implementing the Work pursuant to the conditions set forth
in Section XXI (Enforcement/Work Takeover);

(6) Inspecting and copying records, operating logs, contracts,
or other documents maintained or generated by Respondent
or its agents, consistent with Section XIV (Access to
Information);

(7 Assessing Respondent’s compliance with the Order: and
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®) Determining whether the Affected Property is being used in
a manner that is prohibited or restricted, or that may need to
be prohibited or restricted under the Order.

XIV. ACCESS TO INFORMATION

58.  Respondent shall provide to EPA and the State, upon request, copies of all
records, reports, documents, and other information (including records, reports, documents, and
other information in electronic form) (hereinafter referred to as “Records’) within Respondent’s
possession or control or that of its contractors or agents relating to activities at the Site or to the
implementation of this Order, including, but not limited to, sampling, analysis, chain of custody
records, manifests, trucking logs, receipts, reports, sample traffic routing, correspondence, or
other documents or information regarding the Work. Respondent shall also make available to
EPA and the State, for purposes of investigation, information gathering, or testimony;, its
employees, agents, or representatives with knowledge of relevant facts concerning the
performance of the Work.

59. Privileged and Protected Claims.

a.

Respondent may assert that all or part of a Record requested by EPA and
the State is privileged or protected as provided under federal law, in lieu
of providing the Record, provided Respondent complies with Paragraph

59.b, and except as provided in Paragraph 59.c.

If Respondent asserts a claim of privilege or protection, it shall provide
EPA and the State with the following information regarding such Record:
its title; its date; the name, title, affiliation (e.g., company or firm), and
address of the author, of each addressee, and of each recipient; a
description of the Record’s contents; and the privilege or protection
asserted. If a claim of privilege or protection applies only to a portion of
a Record, Respondent shall provide the Record to EPA and the State in
redacted form to mask the privileged or protected portion only.
Respondent shall retain all Records that it claims to be privileged or
protected until EPA and the State have had a reasonable opportunity to
dispute the privilege or protection claim and any such dispute has been
resolved in the Respondent’s favor.

Respondent may make no claim of privilege or protection regarding: (1)
any data regarding the Site, including, but not limited to, all sampling,
analytical, monitoring, hydrogeologic, scientific, chemical, radiological,
or engineering data, or the portion of any other Record that evidences
conditions at or around the Site; or (2) the portion of any Record that
Respondent is required to create or generate pursuant to this Order.

60.  Business Confidential Claims. Respondent may assert that all or part of a Record

provided to EPA and the State under this Section or Section XV (Retention of Records) is
business confidential to the extent permitted by and in accordance with Section 104(e)(7) of
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CERCLA, 42 U.S.C. § 9604(¢e)(7), and 40 C.F.R. § 2.203(b). Respondent shall segregate and
clearly identify all Records or parts thereof submitted under this Order for which Respondent
asserts business confidentiality claims. Records submitted to EPA determined to be confidential
by EPA will be afforded the protection specified in 40 C.F.R. Part 2, Subpart B. If no claim of
confidentially accompanies Records when they are submitted to EPA and the State, or if EPA
has notified Respondent that the Records are not confidential under the standards of CERCLA
Section 104(e)(7) or 40 C.F.R. Part 2, Subpart B, the public may be given access to such Records
without further notice to Respondent.

61.  Notwithstanding any provision of this Order, EPA and the State retain all of their
information gathering and inspection authorities and rights, including enforcement actions
related thereto, under CERCLA, RCRA, and any other applicable statutes or regulations.

XV. RETENTION OF RECORDS

62.  During the pendency of this Order and for a minimum of ten (10) years after EPA
provides notice of completion of the Work under Paragraph 76 of this Order, Respondent shall
preserve and retain all non-identical copies of Records (including Records in electronic form)
now in its possession or control or that come into its possession or control that relate in any
manner to its liability under CERCLA with respect to the Site; and all Records that relate to the
liability of any other person under CERCLA with respect to the Site. Respondent must also
retain, and instruct its contractors and agents to preserve, for the same period of time specified
above, all non-identical copies of the last draft or final version of any Records (inciuding
Records in electronic form) now in its possession or control or that come into its possession or
control that relate in any manner to the performance of the Work. Respondent (and its contractor
and agents) must retain, in addition, copies of all data generated during performance of the Work
and not contained in the aforementioned Records to be retained. Each of the above record
retention requirements shall apply regardiess of any corporate retention policy to the contrary.

63. At the conclusion of this document retention period, Respondent shall notify EPA
and the State at least 90 days prior to the destruction of any such Records, and, upon request by
EPA or the State, and except as provided in Paragraph 59, Respondent shall deliver any such
Records to EPA or the State.

64.  Within 30 days after the Effective Date, Respondent shall submit a written
certification to EPA’s Project Coordinator RPM that, to the best of its knowledge and belief,
after thorough inquiry, it has not altered, mutilated, discarded, destroyed, or otherwise disposed
of any Records (other than identical copies) relating to its potential liability regarding the Site
since notification of potential liability by the United States or the State and that it has fully
complied with any and all EPA or State requests for information regarding the Site pursuant to
Sections 104(e) and 122(e) of CERCLA, 42 U.S.C. §§ 9604(e) and 9622(e), and Section 3007 of
RCRA, 42 U.S.C. § 6927, and state law. If Respondent is unable to so certify it shall submit a
modified certification that explains in detail why it is unable to certify in full with regard to all
Records.

16



XVI. REPORTING REQUIREMENTS

65.  Respondent shall submit all plans, reports, data, and other deliverables required
by the SOW, the Remedial Action Work Plan, or any other approved plans to EPA in accordance
with the schedules set forth in such plans. Respondent shall simultaneously submit all such
plans, reports, data, and other deliverables to the State. All approvals, consents, deliverables,
notices, notifications, proposals, reports, and requests specified in this Order must be in writing
(either paper or electronic) unless otherwise specified.

66. Respondent shall submit all deliverables to EPA in electronic form. If any
deliverable includes maps, drawings, or other exhibits that are larger than 8.5” by 117,
Respondent shall also provide EPA with paper copies of such exhibits.

67. Technical Specifications for Deliverables.

a. Sampling and monitoring data should be submitted in standard regional
Electronic Data Deliverable (“EDD”) format, including one copy in PDF
and one copy in MS Excel. Other delivery methods may be allowed if
electronic direct submission presents a significant burden or as
technology changes.

b. Spatial data, including spatially-referenced data and geospatial data,
should be submitted: (1) in the ESRI File Geodatabase format; and (2) as
unprojected geographic coordinates in decimal degree format using North
American Datum 1983 (“NADS83”) or World Geodetic System 1984
(“WGS84”) as the datum. If applicable, submissions should include the
collection method(s). Projected coordinates may optionally be included
but must be documented. Spatial data should be accompanied by
metadata, and such metadata should be compliant with the Federal
Geographic Data Committee (“FGDC”) Content Standard for Digital
Geospatial Metadata and its EPA profile, the EPA Geospatial Metadata
Technical Specification. An add-on metadata editor for ESRI software,
the EPA Metadata Editor (“EME”), complies with these FGDC and EPA
metadata requirements and is available at https.//edg.epa.gov/EME/.

E Each file must include an attribute name for each site unit or sub-unit
submitted. Consult Attp://www.epa.gov/geospatial/policies. html for any
further available guidance on attribute identification and naming.

d. Spatial data submitted by Respondent does not, and is not intended to,
define the boundaries of the Site.

68. Progress Reports. In addition to the other deliverables set forth in this Order,
Respondent shall submit monthly progress reports to EPA and the State with respect to actions
undertaken pursuant to this Order by the 15th day of the following month. At a minimum, with
respect to the preceding month, these progress reports shall: (a) describe the actions that have
been taken to comply with this Order during the previous month; (b) include a summary of all
results of sampling and tests and all other data received or generated by Respondent or its
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contractors or agents; (c) identify all plans, reports, and other deliverables required by this Order
completed and submitted; (d) describe all actions, including, but not limited to, data collection
and implementation of work plans, that are scheduled for the next six weeks; () include
information regarding percentage of completion, unresolved delays encountered or anticipated
that may affect the future schedule for implementation of the Work, and a description of efforts
made to mitigate those delays or anticipated delays; (f) include any modifications to the work
plans or other schedules that Respondent has proposed to EPA or that have been approved by
EPA; and (g) describe all activities undertaken in support of the Community Involvement Plan
during the previous month and those to be undertaken in the next 6 weeks. Respondent shall
submit these progress reports to EPA following the Effective Date of this Order until EPA
notifies Respondent pursuant to Paragraph 76.b that the Work has been completed. If requested
by EPA or the State, Respondent shall also provide briefings for EPA and the State to discuss the
progress of the Work.

69.  Respondent shall notify EPA of any change in the schedule described in the
monthly progress report for the performance of any activity, including, but not limited to, data
collection and implementation of work plans, no later than seven (7) days prior to the
performance of the activity.

70.  All deliverables submitted by Respondent to EPA that purport to document
Respondent’s compliance with the terms of this Order shall be signed by the Project Coordinator
or other authorized representative of Respondent.

XVII. EPA APPROVAL OF PLANS, REPORTS, AND OTHER DELIVERABLES

71. Initial Submissions.

a. After review of any plan, report, or other deliverable that is required to be
submitted for approval pursuant to this Order, after reasonable
opportunity for review and comment by the State, in a notice to

Respondent EPA shall:
(1) approve, in whole or in part, the submission;
) approve the submission upon specified conditions;
3) disapprove, in whole or in part, the submission; or
4 any combination of the foregoing.
b. EPA also may modify the initial submission to cure deficiencies in the

submission if:

(1 EPA determines that disapproving the submission and
awaiting a resubmission would cause substantial disruption
to the Work; or

(2) previous submission(s) have been disapproved due to
material defects.
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72.  Resubmissions. Upon receipt of a notice of disapproval under Paragraph 71 a(3)
or a(4), or if required by a notice of approval upon specified conditions under Paragraph 71 a(2),
Respondent shall, within 30 days or such longer time as specified by EPA in such notice, correct
the deficiencies and resubmit the plan, report, or other deliverable for approval. After review of
the resubmitted plan, report, or other deliverable, EPA may:

a. approve, in whole or in part, the resubmission;

b. approve the resubmission upon specified conditions;

g. modify the resubmission;

d. disapprove, in whole or in part, the resubmission, requiring Respondent

to correct the deficiencies; or
e. any combination of the foregoing.

73.  Material Defects. If an initially submitted or resubmitted plan, report, or other
deliverable contains a material defect, and the plan, report, or other deliverable is disapproved or
modified by EPA under Paragraph 71.b(2) or 72 due to such material defect, then the material
defect shall constitute a violation of this Order and may subject Respondent to penalties in
accordance with Section XXI (Enforcement/Work Takeover).

74.  Implementation. Upon approval, approval upon conditions, or modification by
EPA under Paragraph 71 (Initial Submissions) or Paragraph 72 (Resubmissions), of any plan,
report, or other deliverable, or any portion thereof:

a. such plan, report, or other deliverable, or portion thereof, shall be
incorporated into and enforceable under this Order; and

b. Respondent shall take any action required by such plan, report, or other
deliverable, or portion thereof with respect to the modifications or
conditions made by EPA. The implementation of any non-deficient
portion of a plan, report, or other deliverable submitted or resubmitted
under Paragraph 71 or 72 shall not relieve Respondent of any penalties
for violations under Section XXI (Enforcement/Work Takeover).

XVIII. INSURANCE

75.  Not later than 15 days before commencing any Work on-site under this Order,
Respondent shall secure, and shall maintain until the first anniversary after the Notice of
Completion of the Work pursuant to Paragraph 76 commercial general liability insurance with
limits of 3 million dollars, for any one occurrence, and automobile liability insurance with limits
of 3 million dollars, combined single limit, naming the United States and the State as additional
insureds with respect to all liability arising out of the activities performed by or on behalf of
Respondent pursuant to this Order. In addition, for the duration of the Order, Respondent shall
satisfy, or shall ensure that its contractors or subcontractors satisfy, all applicable laws and
regulations regarding the provision of worker’s compensation insurance for all persons
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performing Work on behalf of Respondent in furtherance of this Order. Within the same time
period, Respondent shall provide EPA and the State with certificates of such insurance and a
copy of each insurance policy. Respondent shall submit such certificate and copies of policies
each year on the anniversary of the Effective Date. If Respondent demonstrates by evidence
satisfactory to EPA and the State that any contractor or subcontractor maintains insurance
equivalent to that described above, or insurance covering some or all of the same risks but in an
equal or lesser amount, then, with respect to that contractor or subcontractor, Respondent need
provide only that portion of the insurance described above that is not maintained by the
contractor or subcontractor.

XIX. NOTICE OF COMPLETION

76. Completion of the Work.

a. Within 30 days after Respondent concludes that all phases of the Work,
other than any remaining activities required under Section XI (Remedy
Review), have been fully performed, Respondent shall submit the Draft
Final Report, as specified in the SOW, and schedule and conduct a pre-
notice inspection to be attended by Respondent and EPA. If, after the
pre-notice inspection, and receipt of EPA’s comments on the Draft Final
Report, Respondent still believes that the Work has been fully performed,
Respondent shall submit the Final Report, as specified in the SOW,
written by a registered professional engineer stating that the Work has
been completed in full satisfaction of the requirements of this Order. The
Final Report shall contain the following statement, signed by a
responsible corporate official of Respondent or Respondent’s Project
Coordinator:

[ certify under penalty of law that this document and all
attachments were prepared under my direction or
supervision in accordance with a system designed to assure
that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly
responsible for gathering the information, the information
submitted is, to the best of my knowledge and belief, true,
accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

If, after review of the Final Report, EPA determines that any portion of the Work has not
been completed in accordance with this Order, EPA will notify Respondent in writing of the
activities that must be undertaken by Respondent pursuant to this Order to complete the Work.
EPA will set forth in the notice a schedule for performance of such activities consistent with the
Order and the SOW or require Respondent to submit a schedule to EPA for approval pursuant to
Section XVII (EPA Approval of Plans, Reports, and Other Deliverables). Respondent shall
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perform all activities described in the notice in accordance with the specifications and schedules
established therein.

b. If EPA concludes, based on the initial or any subsequent report
requesting Notice of Completion of the Work, that the Work is complete,
EPA shall so certify in writing to the Respondent. EPA’s Notice of
Completion of the Work does not affect the following continuing
obligations: (1) activities under Section XI (Remedy Review); and, (2)
obligations under Sections XIV (Access to Information), XVI (Reporting
Requirements), and XV (Retention of Records) under this Order.

XX. EMERGENCY RESPONSE AND RELEASE REPORTING

77. Emergency Response and Reporting. If any event occurs during performance of
the Work that causes or threatens to cause a release of any Waste Material from the Site and that
either constitutes an emergency situation or that may present an immediate threat to public health
or welfare or the environment, Respondent shall: (a) immediately take all appropriate action to
prevent, abate, or minimize such release or threat of release; (b) immediately notify the
authorized EPA official orally; and (c) take such action in consultation with the authorized EPA
officer and in accordance with all applicable provisions of the Health and Safety Plans, the
Emergency Response Plan, and any other submittal approved by EPA under the SOW. In the
event that Respondent fails to take appropriate response action as required by this Paragraph, and
EPA takes such action instead, EPA reserves the right to pursue cost recovery.

78.  Release Reporting. Upon the occurrence of any event during performance of the
Work that Respondent is required to report pursuant to Section 103 of CERCLA, 42 U.S.C.
§ 9603, or Section 304 of the Emergency Planning and Community Right-to-know Action

(EPCRA), 42 U.S.C. § 11004, Respondent shall immediately notify the authorized EPA officer
orally.

79.  The “authorized EPA officer” for purposes of immediate oral notification and
consultations under Paragraphs 77 and 78 is the EPA Project Coordinator, the EPA Alternative
Project Coordinator (if the EPA Project Coordinator is unavailable), or the Regional Duty

Officer at the Regional 24-hour telephone number (913) 281-0991, if neither Project Coordinator
is available.

80.  For any event covered by Paragraph 77 and 78, Respondent shall: (a) within 14
days after the onset of such event, submit a written report to EPA describing the actions or events
that occurred and the measures taken, and to be taken, in response thereto; and (b) within 30 days
after the conclusion of such event, submit a report to EPA describing all actions taken in
response to such event. The reporting requirements under Section XX (Emergency Response

and Release Reporting) are in addition to the reporting required under CERCLA Section 103 or
EPCRA Section 304.

XXI. ENFORCEMENT/WORK TAKEOVER

81.  Any willful violation, or failure or refusal to comply with any provision of this
Order may subject Respondent to civil penalties of up to $53,907 per violation per day, as
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provided in Section 106(b)(1) of CERCLA, 42 U.S.C. § 9606(b)(1), and the Civil Monetary
Penalty Inflation Adjustment Rule, 69 Fed. Reg. 7121, 40 C.F.R Part 19.4. In the event of such
willful violation, or failure or refusal to comply, EPA may carry out the required actions
unilaterally, pursuant to Section 104 of CERCLA, 42 U.S.C. § 9604, and/or may seek judicial
enforcement of this Order pursuant to Section 106 of CERCLA, 42 U.S.C § 9606. Respondent
may also be subject to punitive damages in an amount up to three times the amount of any cost
incurred by the United States as a result of such failure to comply, as provided in Section
107(c)(3) of CERCLA, 42 U.S.C. § 9607(c)(3).

XXII. RESERVATIONS OF RIGHTS BY EPA

82.  Nothing in this Order shall limit the power and authority of EPA or the United
States to take, direct, or order all actions necessary to protect public health, welfare, or the
environment or to prevent, abate, or minimize an actual or threatened release of hazardous
substances, pollutants, or contaminants, or hazardous or solid waste on, at, or from the Site.
Further, nothing in this Order shall prevent EPA from seeking legal or equitable relief to enforce
the terms of this Order, from taking other legal or equitable action as it deems appropriate and
necessary, or from requiring Respondent in the future to perform additional activities pursuant to
CERCLA or any other applicable law. In addition, nothing in this order limits EPA’s right to
bring an action against Respondent under Section 107 of CERCLA, 42 U.S.C. § 9607, for
recovery of any costs incurred by the United States related to this Order or the Site.

XXIII. OTHER CLAIMS

83. By issuance of this Order, the United States and EPA assume no liability for
injuries or damages to persons or property resulting from any acts or omissions of Respondent.
The United States or EPA shall not be deemed a party to any contract entered into by
Respondent or its directors, officers, employees, agents, successors, representatives, assigns,
contractors, or consultants in carrying out actions pursuant to this Order.

84.  Nothing in this Order constitutes a satisfaction of or release from any claim or
cause of action against Respondent or any person not a party to this Order, for any liability such
person may have under CERCLA, other statutes, or common law, including but not limited to

any claims of the United States under Sections 106 and 107 of CERCLA, 42 U.S.C. §§ 9606 and
9607.

85.  Nothing in this Order shall be deemed to constitute preauthorization of a claim
within the meaning of Section 111 of CERCLA, 42 U.S.C. § 9611, or C.F.R. § 300.700(d).

86.  No action or decision by EPA pursuant to this Order shall give rise to any right to
judicial review, except as set forth in Section 113(h) of CERCLA, 42 U.S.C. § 9613(h).

XXIV. MODIFICATION

87.  The EPA Project Coordinator may make modifications to the SOW or any plan or
schedule addressed by this Order in writing or by oral direction. Any oral modification will be
memorialized in writing by EPA within 14 days, but shall have as its effective date the date of
the EPA Project Coordinator’s oral direction. Before providing its approval to any modification
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to the SOW, the United States will provide the State with a reasonable opportunity to review and
comment on the proposed modification. Any other requirements of this Order may be modified
in writing by signature of the Director of the Superfund Division, Region 7.

88. If Respondent seeks permission to deviate from any approved Work Plan or
schedule from the SOW, Respondent’s Project Coordinator shall timely submit a written request
to EPA for approval outlining the proposed modification and its basis. Respondent may not
proceed with the requested deviation until receiving approval from the EPA Project Coordinator
pursuant to Paragraph 87.

89.  No informal advice, guidance, suggestion, or comment by the EPA Project
Coordinator or other EPA representatives regarding reports, plans, specifications, schedules, or
any other writing submitted by Respondent shall relieve Respondent of its obligation to obtain
any formal approval required by this Order, or to comply with all requirements of this Order,
unless it is formally modified.

XXV. DELAY IN PERFORMANCE

90.  Any delay in performance of this Order that, in EPA’s judgment, is not properly
justified by Respondent under the terms of the following Paragraph shall be considered a
violation of this Order. Any delay in performance of this Order shall not affect Respondent’s
obligations to fully perform all obligations under the terms and conditions of this Order.

91.  Respondent shall notify EPA of any delay or anticipated delay in performing any
requirement of this Order. Such notification shall be made by telephone and email to the EPA
Project Coordinator within 48 hours after Respondent first knew or should have known that a
delay might occur. Respondent shall adopt all reasonable measures to avoid or minimize any
such delay. Within seven (7) working days after notifying EPA by telephone and email,
Respondent shall provide to EPA written notification fully describing the nature of the delay, the
anticipated duration of the delay, any justification for the delay, all actions taken or to be taken to
prevent or mitigate the delay or the effect of the delay, a schedule for implementation of any
measures to be taken to mitigate the effect of the delay, and any reason why Respondent should
not be held strictly accountable for failing to comply with any relevant requirements of this
Order. Increased costs or expenses associated with implementation of the activities called for in
this Order is not a justification for any delay in performance.

XXVI. ADMINISTRATIVE RECORD

92. EPA has established an administrative record that contains the documents that
form the basis for the issuance of this Order, including, but not limited to, the documents upon
which EPA based the selection of the Remedial Actions selected in the ROD. It is available for
review by appointment on weekdays between the hours of 9:00 a.m. and 3:00 p.m. at the EPA
offices in Lenexa, Kansas. To review the administrative record, please contact Jason Gunter at
(913) 551-7358 to make an appointment.
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XXVIL APPENDICES

93.  The following appendices are attached to and incorporated into this Order:

“Appendix A” is the List of the Subject Properties to be addressed.
“Appendix B” is the ROD.
“Appendix C” is the map of the Site.
“Appendix D” is the SOW.
XXVIIL COMMUNITY INVOLVEMENT

94.  Ifrequested by EPA or the State, Respondent shall participate in community
involvement activities pursuant to the community involvement plan that has been developed by
EPA. EPA will determine the appropriate role for Respondent under the Plan. Respondent shall
also cooperate with EPA and the State in providing information regarding the Work to the
public. As requested by EPA or the State, Respondent shall participate in the preparation of such
information for dissemination to the public and in public meetings that may be held or sponsored
by EPA or the State to explain activities at or relating to the Site. At EPA’s discretion,
Respondent shall establish a community information repository at or near the Site to house one
copy of the administrative record.

XXIX. OPPORTUNITY TO CONFER

95.  Respondent has been given an opportunity to confer with EPA to discuss this
Order, including its applicability, the factual findings and determinations upon which it is based,
the appropriateness of any actions Respondent is ordered to take, and any other relevant and
material issues or contentions that Respondent may have had regarding this Order.

XXX. SEVERABILITY

96.  Ifa court issues an order that invalidates any provision of this Order or finds that
Respondent has sufficient cause not to comply with one or more provisions of this Order,
Respondent shall remain bound to comply with all provisions of this Order not invalidated or
determined to be subject to a sufficient cause defense by the court’s order.
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XXXI. EFFECTIVE DATE

97.  This Order shall be effective ten (10) days after the Order is signed by the
Director of the Superfund Division or her delegatee.

It is so ORDERED.
pATE: __iD [1a]abi, BY: _ 1 Nouny P Lousom
o Mary PeterSon, Director
Superfund Division
U.S. Environmental Protection Agency
Region 7
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ID Address City
93428 ST JOSEPH STREET BONNE TERRE
176{44 PARK AVENUE BONNE TERRE
1859|114 PARK AVENUE BONNE TERRE
98941212 MIDDLE BONNE TERRE
9895|228 MIDDLE BONNE TERRE
9073|305 MIDDLE BONNE TERRE
9330(28 ASH STREET BONNE TERRE
9731|208 ASH STREET BONNE TERRE
9724|214 ASH STREET BONNE TERRE
1820{35 S ALLEN BONNE TERRE
1831|219 N ALLEN BONNE TERRE
9851{429 N ALLEN BONNE TERRE
9011{207 HILL BONNE TERRE
9012|211 HILL BONNE TERRE
8064|207 BRANCH BONNE TERRE
9392(704 EAST CHESTNUT DESLOGE
9964|503 EAST CHESTNUT DESLOGE
9699(805 EAST CHESNUT DESLOGE
99411508 EAST CHESTNUT DESLOGE
9363|1306 EAST CHESTNUT DESLOGE
9351(1204 EAST CHESTNUT DESLOGE
9127|1203 EAST CHESTNUT DESLOGE
9443|505 EAST CHESTNUT DESLOGE
9357|1420 EAST CHESNUT DESLOGE
9863|906 N GRANT DESLOGE
237|108 NORTH GRANT DESLOGE
7022|305 NORTH GRANT DESLOGE
2216|501 S GRANT DESLOGE
9934|109 NORTH GRANT DESLOGE
2209{400 S GRANT DESLOGE
9868|103 NORTH GRANT DESLOGE
22221508 S GRANT DESLOGE
9901|609 NORTH GRANT DESLOGE
9097{208 NORTH GRANT DESLOGE
9796|804 NORTH GRANT DESLOGE
9095|308 NORTH GRANT DESLOGE
9314{301 SOUTH HARRY JUNIOR [DESLOGE
9296|210 SOUTH HARRY JUNIOR |DESLOGE
11071104 S WHITE OAK DESLOGE .
2954|103 N WHITE OAK DESLOGE
2958{105 S WHITE OAK DESLOGE
1106|102 S WHITE OAK DESLOGE
1108(106 S WHITE OAK DESLOGE
1134|104 S RAVENCREST DESLOGE

BT= 15
DL= 31
LW= 13
PH= a1
TOTAL = 100



1140{110 S RAVENCREST DESLOGE

1150{105 N COUNTRY LN DESLOGE
975711308 DAY STREET LEADWOOD
9758|1300 DAY STREET LEADWOOD
9760|1301 DAY STREET LEADWOOD
9471|400 MAIN STREET LEADWOOD
9938|523 MAIN STREET LEADWOOD
9473{601 MAIN STREET LEADWOOD
94761906 MAIN STREET LEADWOOD
9791(1460 SOUTH MAIN STREET  |LEADWOOD
9739]316 STATION STREET LEADWOOD
9774(502 STATION STREET LEADWOOD
9780|506 STATION STREET LEADWOOD
80141206 OAK LEADWOOD
78{5434 DAVIS CROSSING LEADWOOD
2673|501A LEE PARK HILLS
26741501B LEE PARK HILLS
2675|503A LEE PARK HILLS
2676|503B LEE PARK HILLS
2677|505A LEE PARK HILLS
2678|505B LEE PARK HILLS
214(404 BASS PARK HILLS
2719|409 BASS PARK HILLS
3086|900 TAYLOR BLDGH1 PARK HILLS
3087|900 TAYLOR BLDG2 PARK HILLS
3088|900 TAYLOR BLDG3 PARK HILLS
3089{900 TAYLOR BLDG4 PARK HILLS
3090|900 TAYLOR BLDGS5 PARK HILLS
3091|900 TAYLOR BLDG6 PARK HILLS
3092|900 TAYLOR BLDG7 PARK HILLS
3093{900 TAYLOR BLDG8 PARK HILLS
3094|900 TAYLOR BLDG9 PARK HILLS
3095|900 TAYLOR BLDG10 PARK HILLS
3096|900 TAYLOR BLDG11 PARK HILLS
3097{900 TAYLOR BLDG12 PARK HILLS
3099|900 TAYLOR BLDG 11 (u21) |PARKHILLS
4128|402 TAYLOR PARK HILLS
1295|620 TAYLOR PARK HILLS
9727118 CONGRESS PARK HILLS
9144117 CONGRESS PARK HILLS
914525 CONGRESS PARK HILLS
9522|101A/B CONGRESS PARK HILLS
9523|107 CONGRESS PARK HILLS
9524|307 CONGRESS PARK HILLS
9525|401 CONGRESS PARK HILLS




218|500 CARDINAL PARK HILLS
9639|209 LEWIS PARK HILLS
9581(213 LEWIS PARK HILLS
9641|300 LEWIS PARK HILLS
9289|302 LEWIS PARK HILLS
9255(308 LEWIS PARK HILLS

220|309 LEWIS PARK HILLS
9279|310 LEWIS PARK HILLS

219311 LEWIS PARK HILLS
9389(306 ADAMS PARK HILLS
99461305 ALLEN PARK HILLS
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RECORD OF DECISION
1. DECLARATION

A. = SITE NAME AND LOCATION

~ Big River Mine Tailings Site, Operable Unit 1 (OU 1) :

Comprehensive Environmental Response, Compensation, and Liability Informatlon System (CERCLIS)
ID #: MOD981126899. :
St. Francois County, MlSSOUI’l

B. STATEMENT OF BASIS AND PURPOSE ]

This decision document presents the Selected Remedy for addressing lead-contaminated residential and
high child exposure area soil at the Big River Mine Tailings site (Site), OU 1. This decision was chosen
in accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act, and to the extent
practicable, the National Contingency Plan (NCP). This decision is based on the Administrative Record
(AR) for the Site. The AR is located at the following information repositories:

St. Francois County Health Center U.S. Environmental Protection Agency,
1025 West Main Street Region 7 Records Center

Park Hills, Missouri 901 North 5" Street
. Kansas City, Kansas 66101

The United States Environmental Protectlon Agency (EPA) has coordinated the selectlon of this
remedial action with the Missouri Department of Natural Resources (MDNR). The state of Missouri
concurs with the Selected Remedy.

C.  ASSESSMENT OF THE SITE

The response action selected in this Record of Decision (ROD) is necessary to protect the public health
or welfare or the enviroriment from actual or threatened releases of hazardous substances into the
environment. -

D.  DESCRIPTION OF THE SELECTED REMEDY |

The Selected Remedy focuses on the remediation of lead contaminated mine ore processing waste in -
residential areas of OU 1. For the purposes of this ROD, the term residential properties includes
properties that contain single- and multi-family dwellings, apartment complexes, vacant lots in
residential areas, schools, daycare centers, playgrounds, parks, and green ways. This cleanup action is
one part of the EPA’s overall efforts to cleanup environmental contamination resulting from historic
lead mining operations at the Site. Cleanup activities of the original tailings piles (source areas) have

already occurred and are nearly complete. The EPA believes that the Selected Remedy is protective of
human health and the environment.



The Selected Remedy includes the excavation of residential soil until lead concentrations are below 400 parts
per million (ppm) in the top-12 inches, or below 1,200 ppm below 12 inches down to 24 inches below

~ ground surface (bgs), transportation of contaminated soil to-on-site soil repositories, replacement of
contaminated soil with clean backfill and vegetative cover and institutional controls (ICs). Any properties
with lead-levels remaining above 1,200 ppm at depth would be subject to ICs. Further detail on the Selected
Remedy can be found in Section | in the Decision Summary.

E.  STATUTORY DETERMINATIONS

The Selected Remedy is protective of himan health and the environment, is expected to comply with the
chemical-, location-, and action-specific federal and state requirements that are legally applicable or
relevant and appropriate to the remedial action, and is cost effective. This remedy utilizes permanent
solutions to the maximum extent practicable. '

Because this remedy will result in hazardous substances remaining on OU 1, a review will be conducted
within five years to ensure that the remedy continues to provide adequate protection of human health
and the environment.

F.  ROD DATA CERTIFICATION CHECKLIST

* The following information is included in the Decision Summary of this ROD. Additional“information
can be found in the AR for this Site.

Chemicals of concern and their respective concentrations:

Baseline risk represented by the chemicals of concern

Cleanup levels established for chemicals of concern and the basis for these levels

How source materials constituting principal threats are addressed

Current and reasonably anticipated future land use assumptions

Potential land use that will be available at the Site as a result of the selected remedy
Estimated capital, annual operation and maintenance (O&M), and total present worth costs,
discount rate, and the number of years over which the remedy cost estlmates are projected
e Key factors that led to selecting the remedy

G. AUTHORIZING SIGNATURE

Superfun D



RECORD OF DECISION

IL. DECISION SUMMARY

A. SITE I\IAME LOCATION, AND BRIEF DESCRIPTION

The Site (CERCLIS ID #: MOD981126899) is located in southeastern Missouri entirely within

St. Erancois County, approximately 70 miles southwest of St. Louis (Appendix A, Figure 1). The first
recorded mining in St. Francois County occurred at Mine-a-Gabore between 1742 and 1762. Discoveries
of disseminated lead in the Bonne Terre, Leadwood, and Flat River areas occurred in 1864. The
introduction of the diamond drill in 1869 facilitated the discovery of additional reserves and output from
the mines increased dramatically in the late 1800s. Mine output from St. Francois County peaked in
1942 when the concentrate equivalent of 197,430 tons of lead was produced. Mining ceased in the
county in 1972 with the closing of St. Joe Lead Company's Federal mine.

The Site resides within the Old Lead Belt, which is on the northeastern edge of the Precambrian igneous
core of the St. Francois Mountains. This area is one of the world’s largest lead mining districts, having
produced more than nine million tons of pig lead. It has been estimated that some 250 million tons of
mill waste tailings and chat were produced in the Old Lead Belt from ore milling and beneficiation
processes. The chat has been used extensively as aggregate for ballast in railroads, aggregate in concrete
and asphalt, and fill. Some chat is used today as aggregate and fill. Tailings have been used as
agricultural amendments due to the lime content.

Chat deposits include sand- to gravel-sized material resulting from the crushing, grinding, and dry
separation of the ore material. Tailings deposits include sand- and silt-sized material resulting from the
wet washing or flotation separation of the ore material. The mine waste contairis elevated levels of lead
and other heavy metals which pose a threat to human health and the environment. These deposits may
have contaminated soils, sediments, surface water, and groundwater. These materials also may have -
- been transported by wind and water erosion or manually relocated to other areas throughout the county.
It has been reported that mine waste may have been used on residential properties for fill material and
private driveways, used as aggregate for road construction, and placed on public roads around

St. Francois County to control snow and ice in the winter.

The EPA i is the lead agency and MDNR is.the support agency. The source of cleanup monies is mixed
funding from potentially respon51ble party (PRP) settlements and the Superfund trust fund.

B. SITE HISTORY AND ENFORCEMENT ACTIVITIES

To date, eight source areas of mine waste have been identified within the Site. These areas are shown on
Figure 1 in Appendix A and are listed below:

Desloge Pile (Big River Pile)
National Pile

Leadwood Pile

Elvins Pile

Bonne Terre Pile

Federal Pile (St. Joe State Park)
Doe Run Pile

Hayden Creek



Part of EPA’s overall strategy for the Site and St. Francois County was to address source control to
reduce the continued transportation of mine waste. The sources of most of the lead contamination in the
Site are the large mine waste piles listed above. For this reason EPA, with cooperation from some of the
PRPs, began addressing the mine waste piles as removal actions before beginning remediation of
residential properties.

Desloge Pile (Big River Pile)

In 1887, the Desloge Lead Company acquired the Bogy Tract (formerly Mine-a-Joe) near Desloge,
Missouri, and commenced its operations under the name Desloge Consolidated Lead Company. In 1890
‘operations began in Shaft No. 1, originally sunk in 1873, by Bogy to a depth of 224 feet, and in 1893 the -

mill was started. By 1924, three shafts were operating with a fourth mill shaft being sunk so that ore
could be hoisted directly into the crushing plant. The St. Joseph Lead Company took over the property
in 1929 and operated it until 1958, when the Desloge mill shut down. - -

EPA and The Doe Run Resources Corporation entered into an Administrative Order on Consent in 1994
for a removal action to stabilize the Desloge Pile. Stabilization work on the Desloge Pile (Big River

Pile) was mostly completed by 2000. Part of the site was left open for a Corrective Action Management
Unit to store lead-contaminated soils on-site. ‘

National Pile .
In May 1898, the St. Louis Smelting and Refining Company (SLS&RC), a subsidiary of

National Lead Company, purchaséd a block of land located near the Flat River station on the Mississippi
River and Bonne Terre (MR&BT) railroad. The block included a working mine of the Flat River Lead
Company (1,295 acres) and the old Taylor mines (900 acres). Shaft No. 1, sunk in 1893 by the Flat
River Lead Company, was abandoned by SLS&RC. Shaft No. 2 was sunk in 1898, followed by Shaft
No. 3 in-1899; and, the first SLS&RC ore produced from the property came in 1900. A state-of-the-art
electric powered mill with a capacity of 1,200 tons per day was completed in 1901. Ore obtained from
the mine (shafts) and several other small producers was milled, and concentrates were shipped to
National Lead Company's Collinsville, Illinois,.smelter. By 1910, four shafts had been sunk on the
property. The property was sold to the St. Joseph Lead Company in 1933. St. Joseph Lead Company
operated the National mine for several more years after the purchase but hauled the ore underground to -
the Federal mill.

EPA issued a Unilateral Administrative Order (UAO) in 2006 to the city of Park Hills, Missouri; The
Doe Run Resources Corporation; NL Industries, Inc; and, the Park Hills Chamber of Commerce. The
purpose of the UAO was for a time-critical-removal action to stabilize the Natlonal Pile. This work is
ongoing and is projected to be completed by June 2012. :

Leadwood Pile

The St. Joseph Lead Company's mining operations at Leadwood commenced in the Leadwood area as
early as 1894. During 1903-1904, St. Joseph Lead Company constructed the Hoffman mill in Leadwood
near Shafts Nos. 12 and 14, with a capacity of 1,000 to 1,200 tons per day. A concise description of the
Hoffman concentrating plant operation is given in the Initial RI (Fluor Daniel 1995, page 2-74). Other



St. Joseph Lead Company mines in the area included Shaft No. 10 at Gumbo and Shaft No. 11, known
as the Hunt, at the northeast edge of Leadwood near the Big River. The Leadwood mill was modernized
periodically but ultimately closed by a strike in 1962.

EPA issued a Unilateral Administrative Order in 2006 to The Doe Run Resources Corporation for a
removal action to stabilize the Leadwood Pile. The major earthwork at Leadwood was complete in June
2011. Remaining work includes the construction of passive bioreactors to treat dissolved zinc in .
groundwater seeps located at the east seep and erosion area and at the Leadwood Dam.: '

Elvins/Rivermines Pile

Flat River, Missouri, was the site of several mines and small concentrating works. A partial list of some
of the companies with mining interests in the Flat River area (including the historic towns of Elvins,
Central, St. Francois) included the Flat River Lead Company, Central Lead Company, The Doe Run
Lead Company, Columbia Lead Company, Federal Lead Company, and Commercial Lead Company. In
the early years, the milling operations were small and conducted at various locations. In 1891, The Doe
Run Lead Company commenced mining in the Flat River area and subsequently acquired the properties
of the Columbia Lead Company and Commercial Lead Company. By 1909, The Doe Run Lead
Company controlled 6,548 acres in the Flat River.area and carried on mining in seven shafts. In 1911,
The Doe Run Lead Company consolidated its mill operations at Elvins to a 1,500 to 2,000 tons per day
plant. The mill ceased operation in 1934. The property was acquired by St. Joe Minerals Corporation in
1936 when The Doe Run Lead Company was dissolved.

EPA issued a Unilateral Administrative Order in 2005 to The Doe Run Company for a time-critical-
removal action to stabilize the Elvins/Rivermines Pile. All major earthwork was complete in June 2009. .
Remaining work includes the construction of passwe bioreactors to treat dlSSOlVCd zinc in a groundwater
seep on the south end of the pile.

Bonne Terre Pile

The St. Joseph Lead Company was organized in 1864 and began mining"operations at Bonne Terre in
1865 after purchasing the La Grave property. A mill was constructed and several shafts were sunk
thereafter. In 1883, the Bonne Terre mill and associated works were destroyed by fire, after which a new
and larger plant was constructed. The adjoining Desloge Lead Company mill, in operation since 1877,
burned in 1884 and was subsequently purchased by the St. Joseph Lead Company. The smelter at
Herculaneum was completed in 1892, and the furnaces from Bonne Terre were moved there. All Bonne
Terre ore was smelted at Herculaneum thereafter.

EPA and The Doe Run Company entered into two Administrative Orders on Consent for the removal
actions at the Bonne Terre Pile. The first was issued in 2001 and addressed the Western Portion of
Bonne Terre. The second was issued in 2003 and addressed the Eastern Portion of Bonne Terre. All
construction was complete in 2007.

Federal Tailings Pile

The Federal Lead Company, the corporate predecessor of the American Smelting and Reﬁniné
Company (ASARCO), began operations in 1902 after acquiring various properties from the
Irondale Lead Company, the Derby Lead Company, the Central Lead Company, the
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Missouri Lead Fields Company, the Union Lead Company and others. In 1907, the Federal Lead
Company constructed a large mill with a capacity of 3,000 tons per day (what is now the No. 3 mill at

" St. Joe State Park). A detailed inventory of shafts or mines operated by the Federal Lead Company
(Buckley 1908) is presented in the Initial Remedial Investigation (Fluor Daniel 1995, page 2-58). By
1908, there were seven producing mines at the Federal Tailings Pile site and at least nine shafts, and by
1910, Federal Lead Company controlled 16,000 acres in St. Francois and Washington counties and was
one of three major producers in the district with St. Joseph Lead Company and Doe Run. Milling
operations were consolidated -at the Federal mill in 1911. The Federal mill burned in 1912 and was
reconstructed. In October 1923, the St. Joseph Lead Company purchased all of the Federal Lead
Company holdings, mcludmg at least 12 shafts and the mill, which at that time was treating 4,800 tons
per day. The Federal mill was permanently closed in 1970 when the mining operations in the area
shifted to the Viburnum trend or New Lead Belt. St. Joe Minerals Corporation donated 8,561 acres to
the state of Missouri for use as a park in 1975. The successor to the St. Joe Minerals Corporation was
renamed The Doe Run Resources Corporatlon in 1994 and currently does business as The Doe Run
Company.

EPA entered into an Administrative Settlement Agreement and Order on Consent for Removal Action
with The Doe Run Resources Corporation and the state of Missouri Department of Natural Resources,
Division of Parks in 2011 for stabilization of the Federal Pile. Work will be completed at Federal in
2013 ~

Doe Run Pile

The Doe Run Lead Company was organized in 1886 or 1887 and began operations in the town of Doe
Run on the old'Wm. R. Taylor tract. The Doe Run Lead Company sank two shafts, one 110 feet and the
other 47 feet deep at the Doe Run property. About 1890, The Doe Run Lead Company acquired a tract
of land in the Flat River area, and in 1907 acquired additional properties formerly owned by the Union
Lead Company and the Columbia Lead Company. As of about 1908, The Doe Run Lead Company
operated four shafts, two in the town of Doe Run and two in the Flat River area. By 1910, The Doe Run
Lead Company had eleven shafts in'the Flat River area. The property was acquired by St. Joe Minerals
Corporation in 1936 when The Doe Run Lead Company was dissolved. St. Joe Minerals Corporation
sold the site of the Doe Run Pile to an individual in 1977. The Doe Run Plle is approximately 24 acres in
arural area 1mmed1ately south of the town of Doe Run. ' '

The Doe Run pile,.has not been addressed. EPA plans to address this pile as part of Operable Unit 02
(OU 2). '

Hayden Cr_eek' Mine

The Hayden Creek mine is located one mile southwest of the town of Frankclay. St. Joe Minerals
Corporation discovered the ore body by random drilling in 1943. Underground development of the
Hayden Creek or No. 22 Mine started in 1949 with the sinking of the shaft. Further development was
undertaken in 1951 with limited mining in 1952. Mine production averaged about 1,000 tons of ore per
day. A 1,200 ton-per-day magnetic separation mill was constructed but failed to operate satisfactorily;
eventually all ore produced was trucked to St. Joseph Lead Company's Leadwood mill for processing.
The Hayden Creek mine was closed in 1958, and the facilities were demolished.



Most material at Hayden Creek was addressed, under the 2006 Unilateral Administrative Order for the
Removal Action at Leadwood described above; however, Hayden Creek will be further assessed under
OU 2 to determine if addmonal work is required to mitigate ecological risk.

Operable U_nits (OUs)

Currently there are four OUs designated at the Site that organize the work into logical elements based on
removal criteria. This ROD addresses QU 1, lead contaminated mine ore processing waste in residential
areas. Final RODs for the other OUs will be issued in the future.

OU 00 consists of the removal activities at the pile locations (Bonne Terre Desloge Leadwood Federal,
Elvins, and National).

OU 1 consists of the stabilization of the Desloge Pile (stabilized in 2000) and remediation of residential
properties and high child exposure areas exceeding lead levels in residential soil of 400 ppm in

St. Francois County and focuses on properties in the towns of Park Hills, Desloge, Bonne Terre,
Leadwood, Leadington, and Doe Run; thns also includes the rural residential propemes surrounding
these communities.’

OU 2 includes the remedial action to address terrestrial ecological risks and impacted watersheds
associated with the mine wastes. OU 2 will also include future work on the Doe Run Pile.

OU 3 consists of the Interim Program and Halo Removal Action to address elevated blood lead at the
Site. This included time-critical residential properties and hlgh child exposure areas (i.e., playgrounds
and daycare facilities).

History of Investigatiohs

Over 100 years of lead mining left behind large piles of mine waste that dwarfed the towns of
St. Francois County. Historical photos depicting mine waste piles are included in Appendix A as Figures -
2 and 3. Mining operations in St. Francois County are estimated to have produced over 250 million tons
of mine waste. Much of this waste was located in the eight major mine waste areas, identified above.
Over twenty years ago, when EPA and the state of Missouri began investigations in St. Francois County,
the mine waste piles were predominately barren of vegetation. Access to the waste piles was
unrestricted. The waste piles were unstable and subject to wind erosion. A 1988 EPA inspection -
documented that dust from the Desloge Pile “created a suspended particulate plume” of lead-
contaminated dust (Figure 4). Before the removal actions and stabilization of the mine waste piles, the

- Desloge Pile was 600 acres in size and up to 100 feet deep; Elvins was 149 acres and 170 feet higher

. than surrounding area; Bonne Terre (eastern portion) was 306 acres and up to 50 feet deep, Bonne Terre
(western portion) was approximately 39 acres and about 160 feet higher than the surrounding area; the

Federal tailings pile covers over 1,000 acres; and the Leadwood Pile was approxlmately 563 acres in
size.

~

' The city of Park Hills was created recently when the former towns of Flat River, Esther, Rivermines, Frankclay, Wortham,
and Elvins Combined.



EPA and the Missouri Department of Health and Senior Services (MDHSS) began investigating the Site
in 1988. These investigations focused on the effects of the mine waste from the Desloge (Big River) Pile
which was located adjacent to the Big River and as a result of rain fall and erosion had released lead
mine waste into the Big River (Figure S). In order to investigate a broader area, EPA performed a
Listing Site Inspection in 1991 and a Site Assessment in 1992, which resulted in the Site listing on the
National Priorities List (NPL) in 1992. The NPL is a national list of Superfund sites that prioritizes
cleanups in order of the most. serious contamination problems and greatest threats to human health and
the environment.

The Site inspection and Site assessment identified potential sources of mine ore processing waste in the
Big River watershed, determined the composition of these sources, and determined that there had been a
release of mining-related contaminants (heavy metals) to media within the Big River watershed. The
Site inspection and Site assessment also identified uses of mine waste in the area and provided analytical
data on soil, tailings, sediment, air, surface water, and groundwater near the mine waste piles.
Geographically, the Site investigation included the entire Site. A limited number of samples were
collected from mine waste, groundwater, sediment, and soil, and were analyzed for heavy metals.
Overall, the results indicated elevated concentrations of a number of heavy metals in samples of mine
waste, groundwater, sediment and soil.

Studies conducted by MDHSS mcludmg a Preliminary Public Health Assessment in 1994 and a lead
exposure study in 1997 concluded that 17 percent of children tested in the mining area of St. Francois

" County had elevated levels of lead in their blood. A comparable city (Salem, Missouri) with similar aged
housing stock was also studied and found to have an EBL rate of only-3 percent. As a result of the
elevated blood lead levels in children, in 1997 and 1998, MDHSS followed the Exposure Study with the
St. Francois and Jasper Counties Lead Intervention Study in 2000 as an effort to reduce the percentage
of elevated blood leads in children at the Site.

ln 1997, EPA entered into an Administrative Order on Consent for the development of the Remedial
Investigation/Feasibility Study (RI/FS) with The Doe Run Resources Corporation and ASARCO
Incorporated. The RI/FS was completed and released in 2011. The FS developed the alternatives for the
remedial action for the residential properties. As part of the FS, an investigation of lead contamination in
the subsurface soils was conducted. This investigation focused on the subsurface soils at 58 residential
properties in the mining areas. Soil core samples were collected in 6-inch intervals, moving down in the
soil profile to 30 inches bgs. The Subsurface Soil Report concluded that 7 percent of the yard quadrants

after a 12 inch bgs excavation would have confirmation subgrade soil lead concentrations greater than
1,200 ppm.

The results of this Subsurface Investigation are part of the FS. The remedial alternatives developed and
evaluated in the FS form the basis of this ROD. The FS is located in the AR for this Site. .

In 2000, EPA entered into an Administrative Order on Consent with The Doe Run Resources
Corporation, for implementation of a soil testing and removal program and blood lead testing and
control program within the Site. This Order, called the Interim Program, provided that these programs
would end when either EPA issued a ROD for residential yards or after four years. At the end of the
Interim Program (March 30, 2004), 1,955 residential yards had been sampled and 563 homeowners had
refused sampling, for a 78 percent sampling rate.



In 2004, EPA entered into another Administrative Order on Consent with The Doe Run Resources
Corporation for a Removal Action to replace the expiring 2000 Interim Program. The 2004 .
Administrative Order was called the Halo Removal Order. The Halo Removal Order designated six of
the mine waste areas in St. Francois County: National; Elvins; Bonne Terre; Federal; Desloge; and,
Leadwood. The Halo Removal Order required removal actions within the halo around each of these
waste areas. The halo was defined as the area within 500 feet of chat and tailings waste; 1,000 feet from
four identified smelters/calciners, and 100 feet from mine shafts.

Under the Halo Removal Order 69 additional yards-were sampled; of these 3 were parks, S were
childcare facilities or school playground facilities, 29 were sampling refusals during the Interim Action,
17 were not within the Halo but were sampled due to the presence of a child with elevated blood lead
levels, and the remaining 15 yards were primarily new construction within the Halo. Of the total yards
sampled, 387 were completely remediated (all areas < 400 ppm) and 188 were partially remediated (part
of the yard remains > 400 ppm). :

EPA has also remediated seven schools, sixteen daycares, and two parks under removal authority.
- C. COMMUNITY PARTICIPATION

The EPA issued the Proposed Plan for OU 1 on July 22, 2011, and provided a 30-day review and
comment period opening on July 22, 2011. The public comment period was extended an additional 30
days and closed on September 21, 2011. A public meeting to present the plan and receive comments was
held August 4, 2011, at the Mineral Area College from 6:00 pm to 8:00 pm. Included in this ROD in
Appendix C is a Responsiveness Summary that addresses in writing the significant comments the EPA
received from the public during the comment period.

D.  SCOPE AND ROLE OF OPERABLE UNIT-1

This ROD sets forth the Selected Remedy for the response action and represents EPA’s approach to
address OU 1, residential properties and high child exposure areas at the Site. OU 1 includes lead-
contaminated surface soils present at residential properties across the Site that have been contaminated
as a result of migration of metal-bearing materials from past mining and ore processing practices via
natural erosional processes, wind-blown mine waste, and human activities. EPA proposes to address the
residential properties as the first remedial action to expedite cleanup of the areas that pose the greatest
and most immediate threat to human health. This first remedial action for the Site is a continuation of
the residential soil removal actions that have been ongoing in St. Francois County since the 2000 Interim
Action. Additional remedial actions at the Site to address residual risk, such as actions for protection of

the Big River watershed and stabilization of the Doe Run pile, will be addressed under future Proposed
Plans and RODs. :

The estimated total number of residential properties with lead-contaminated soil that will be addressed
under this remedial action is approximately 4,000. This estimate is based upon the 1,000 contaminated
properties sampled during the Interim Action that require remediation and an additional estimated 3,000
properties that have not been sampled but that potentially could exceed 400 ppm lead in soil.
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As set forth below, the action level for lead in residential soil, 400 ppm, is based on the site-specific
Human Health Risk Assessment (HHRA) and the site-specific blood lead study. This action level also
assumes lead is measured-in the bulk soil sample taken from the mid yard area wnth a X-Ray
Spectrometer (XRF).

E.  SITE CHARACTERISTICS

The Site is located within the Salem Plateau section of the Ozark physiographic province. The
topography is hilly with several hundred feet of relief with altitudes ranging from about 700 to 1,000
feet above mean sea level. The climate in St. Francois County is continental with cold winters and hot
summers. Annual precipitation is approximately 40 inches with a rainy season in fall and winter.
Average annual snowfall is 13.7 inches. Prevailing winds are from the south.

- The Site is located on the flanks of the St. Francois Mountains, a positive topographic structure in the
southeast portion of the county composed of Precambrian granite and volcanic rocks. Cambrian
sedimentary rocks are present above the Precambrian rocks and are, from oldest to youngest, the

Lamotte Sandstone, Bonneterre Formation, Dav1s Shale, Derby-Doe Run Dolomite, Potosi Dolomite,
and Eminence Dolomite.

The Bonneterre Formation is host to most of the ore bodies and is composed mostly of dolomite in the
(Old Lead Belt. The Bonneterre is 200 to 400 feet thick. The dolomite-occurs as halos around igneous
knobs that extend into or through the Bonneterre. Away from these igneous paleo-topographic highs, the
Bonneterre is composed of unmineralized limestone. The lower 100 feet contain a variety of
depositional structures where the richest ore was concentrated. The most abundant sulfide minerals in
the Bonneterre Formation are galena, sphalerite, chalcopyrite, pyrite, and marcasite. Sphalerite (zinc
ore) is restricted to certain areas of the district and is much less common than in the Tri-State Mining
District of northeast Oklahoma, southwest Missouri, and southeast Kansas.

As indicated previously, past mining operations have left at least 8 identified major mine waste areas in
the form of tailings and chat deposits from smelting and mineral processing operations in St. Francois
County. Five of the mine waste deposits have been stabilized in place and there are plans in place to
address the remaining areas. The mine waste contains elevated levels of lead and other heavy metals
which pose a threat to human health and the environment. These deposits have contaminated soils,
sediments, surface water, and groundwater. These materials may also have been transported by wind and
water erosion or manually relocated to other areas throughout the county. It has been reported that mine
waste may have been used on residential properties for fill material and private driveways, and as
aggregate for road construction.

F.  CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

The primary land use within St. Francois County is agricultural crop and pasture land since mining
operations have ended. Industrial activities consist of light manufacturing, aggregate production, and
construction. The 2000 census indicated that the population of St. Francois County is 55,641 with most
(55 percent) of the populatlon living in Farmington, Park Hills, Desloge, and Bonne Terre. The city of
Park Hills and the smaller towns of Leadwood, Leadington; and Doe Run are in the affected area. Future
land use is expected to be primarily residential.
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G. SUMMARY OF SITE RISKS

A Baseline HHRA was conducted for the Site by EPA in 2009 The HHRA assesses the potential risks to
humans, both present and past, from Site-related contaminants present in environmental media including
surface soil, indoor dust, sediment, surface water, groundwater, and fish tissue. The HHRA assumes that
no steps are taken to remediate the environment or to reduce human contact with contaminated
environmental media. The results of the HHRA are intended to inform risk managers and the public
about potential human health risks attributable to sxte-related contammants and to help determine if there
is a need for action at the Slte

The HHRA identified lead as the primary contaminant'of concern (COC) for OU 1. Other metals (zinc
and cadmium) were identified in nonresidential soil and stream sediment and are considered COCs
along with lead in OU 2. The focus of this ROD is the risk associated with lead because it is the primary
COC for residential properties at OU1. For further information, please refer to the HHRA in the AR.
Young children (typically defined as seven years of age or below) are the most sensitive population -
group potentially exposed to lead contamination at the Site. Young children are most susceptible to lead
exposure because they have higher contact rates with soil and.dust, absorb lead more readily than adults,
and are more sensitive to the adverse effects of lead than older children-and adults. The effect of
exposure to lead contamination of greatest concern in children is impairment of the nervous system,
including learning deficits, lowered .intelligence, and adverse effects on behavior.

The risk for adverse health effects from exposure to lead contamination is evaluated using a different
approach than for most other metals. Because lead is widespread in the environment, exposure can occur
by many different pathways. Thus, the risk of exposure to lead is based on consideration of total
exposure (all pathways) rather than just site-related exposure. In addition, because most studies of lead
exposures and the resultant health effects in humans have traditionally been described in terms of the
resulting level of lead in the blood (expressed in micrograms/deciliter [pg/dl]), lead exposures and risks
are typically assessed using mathematical models.

In determining the acceptable level to clean up soil in residential yards at the Site, the HHRA used
EPA’s Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children to estimate the
distribution of blood lead levels in a population of residential children exposed to lead at the Site. As set
forth above, the focus of a risk assessment for lead in a residential setting is on children because they are
a more sensitive population than older children or adults. Thus, the IEUBK model was used to evaluate

. the risks posed to young children (6 to 84 months) as a result of exposure to lead contamination at the
Site.

EPA's health protectlon goal is that there should be no more than as percent chance of exceeding a
blood lead level of 10 pg/dl in a given child or group of similarly-exposed children. The basis for this

goal is the Center for Disease Control and Prevention and EPA analyses demonstrating health effects at
or above a blood lead level of 10 pg/dl.

The IEUBK model uses site-specific and default inputs (e.g., soil concentration, indoor dust
concentration, bioavailability) to estimate the probability that a child's blood lead level might exceed
10 pg/dl.
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For a residential child, the IEUBK model used available Site-specific data, including lead concentrations
in residential property soil, indoor dust, and groundwater. In addition, testing was performed to estimate
the relative bioavailability of the lead present at the Site. Bioavailability testing measures the amount of
lead absorbed into the body following incidental ingestion of soil. The results indicate that
bioavailability of lead at the Site is greater than the IEUBK model default value of 30 percent. Based on
results of Site-specific measurements of in vivo bioavailability and in vitro bioaccessibility, the
bloavallablhty of lead in soil and dust was estimated as 37 percent.

Exposure Pathways and Exposed Populanons

Figure 6 presents the Conceptual Site Model (CSM) which shows a variety of exposure pathways by
which Site-related COCs may migrate from on-site mine waste piles or contaminated surface soils acting
as sources of contamination for other environmental media such as soil and indoor dust.

Risk Estimates for Residents from Soil

The [EUBK model was used to assess lead exposures to young children at the Site and within each
community. Based on Site-specific information, EPA’s IEUBK model predicts that a young child
residing at the Site will have greater than a S percent chance of having a blood lead level exceeding
10 pg/dl if the lead soil concentrations to which he or she is exposed are above 337 ppm under the
assumed exposure conditions. This is based on a Site-specific absolute bioavailability of 37 percent.

In addition to the modeling performed by EPA, one of the potentially responsible parties for the Site
performed a Site-Specific Blood Lead Study. This study paired actual blood lead level measurements of
162 children with the corresponding residential yard soil lead concentrations. The study plotted actual
blood lead levels with projected blood lead levels based on the Site-specific absolute bioavailability of
37 percent. The study also plotted the blood lead levels based on the default absolute bioavailability of
- 30 percent. The Blood Lead Study showed that a cleanup level of 400 ppm lead in residential soils
would reduce risk to children to less than a S percent chance of having a blood lead lével exceeding
10 pg/dl . Therefore, EPA has concluded that 400 ppm lead in residential yard soil will be the cleanup
level of the remedial action as measured in the bulk $oil fraction (sieving the soil sample with'a #10
mesh sieve to obtain particles less than 2 millimeters) based on analysis with an XRF. Based upon this .
cleanup level, an estimated 4,000 homes at the Site are of potential health concern with regard to lead
contamination to yard soil. This number is based on existing data which shows that 79 percent of
properties sampled have lead levels greater than 400 ppm.

Risk Estimates for Residents from Groundwatcr

Durmg the RI, 189 wells were sampled. Many of these wells were located close together in clusters. The
results of this testing show no consistent lead contamination at these clusters and suggest no wide-spread
" impacts from lead mining at the Site to groundwater. Instead, elevated lead concentrations (lead > 15 pg/l)
occur sporadically and were limited to 4 wells and could not be linked to the mining activities at the Site.

Further, groundwater concentrations fall within the range of those typical for drinking water in the area.
Fifty-four percent of the wells tested were found to be at or below a lead concentration of 1 pg/l, and 85.
percent were at or below the IEUBK model default of 4 pg/l. Further, 97 percent of the wells tested were
at or below 15 pg/l, the level at which municipal supplies must attempt to reduce lead exposure.
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Significantly elevated risks due to exposure to lead in groundwater appear to be hmlted to a small
number of domestic well locations.

Summation

In past experience at Superfund sites where lead is the contaminant of concern, EPA generally selects a
residential soil cleanup level within the range of 400 ppm to 1,200 ppm for lead, based on the IEUBK
model results and the nine criteria analysis included in this ROD and in accordance with the NCP. As
described above, the IEUBK modeling results for the Site along with the Site-Specific Blood Lead Study
recommend a lead soil concentration of 400 ppm to ensure that a child has less than a 5 percent
probability of having a blood lead level exceedmg 10 pg/dl.

This ROD only addresses human health risk at residential propertles within the Site. Since thls ROD
only addresses human health, a summary of the Ecological Risk Assessment has not been included in
the Selected Remedy. The Ecological Risk Assessment identified significant risk to ecologically.
sensitive areas and the natural environment. For example, elevated lead and zinc in the sediments and
surface waters of Big River and Flat River Creek pose a significant risk to aquatic biota. Because of the
lack of sensitive ecological receptors in the residential areas, the risk to the Big River, Flat River Creek
and other identified risks to human health and the environment will be addressed in future cleanup
decisions. For example, future EPA actions for OU 2 will address risk to ecological receptors and human
health from lead-impacted non-residential soil, surface water, and sediment.

H. REMEDIAL ACTION OBJECTIVES

_Remedial Action Objectives (RAOs) consist of quantitative goals for: reducing human health and
environmental risks; and/or, meeting established regulatory requirements at Superfund sites. RAOs are
identified by reviewing: site characterization data; risk assessments; applicable or relevant and
appropriate requirements (ARARs); and, other relevant site information. This ROD addresses the risk to
human health resulting from exposure to residential soils contaminated with lead mine waste.

Based-on current Site data and evaluations of potential risk, lead was identified as being a COC. The
primary cause of human health risk from residential property soils at the Site is through direct mgestlon
(by mouth) Thus, the RAO for the residential property soils at the Site is to:

Reduce the risk of exposure of young children (¢hildren under seven years old)
to lead such that an individual child or group of similarly exposed children have
no greater than a § percent chance of exceeding a blood lead level of 10 pg/dl.

Site-specific information, EPA’s IEUBK model and the Site-Specific Blood Lead Study predict that a
young child residing at the Site will have greater than a 5 percent chance of having a blood lead level
exceeding 10 pg/dl if the lead soil concentrations to which he or she is exposed are above 400 ppm lead
under the assumed exposure conditions. Thus, 400 ppm lead in soil will be the cleanup level of the
remedial action as measured in the bulk soil fraction using an XRF instrument. As the lead agency, it is
the current judgment of EPA that the Selected Remedy identified in this ROD is necessary to protect
public health from actual or threatened releases of lead.
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I DESCRIPTION OF ALTERNATIVES

The FS evaluated three remedial action alternatives. The No Action alternative was evaluated; however,
EPA believes that the No Action Alternative is not protective of human health and does not consider it a
viable option. Each of the other two alternatives would require institutional controls to protect the
remedy.. The two action alternatives require sampling, excavation and disposal of lead contaminated
residential yard soils with replacement of soil and reseeding of residential properties. The primary
difference between the two action alternatives is the depth of the excavation. As set forth below,
Alternative 3 is EPA’s Selected Remedy. Each alternative is presented in much greater detail in the FS,
which is part of the AR for the Site. The remedial alternatives developed to address the RAO previously
identified in this ROD for the Site are presented below.

Alternative 1: No Action

Estimated Total Capital Cost: $0

- Estimated Annual O&M Cost Range: $0

Estimated Present Worth Cost: $0

Estimated Construction Time Frame: zero months

Estimated Time to Achieve RAO: Infinite, RAO unachievable

The NCP requires that EPA consider a no-action alternative against which other remedial alternatives
can be compared. Under this alternative, no further action would be taken to monitor, control, or
remediate the threat of lead contamination in residential property soil at the Site. Alternative 1 would not

meet the RAO because it does not minimize or eliminate the existing or future human health risk at the
. Site.

wwwm
Estimated Total Capital Cost: $ 118.3 million : '

- Estimated Annual O&M Cost Range: $0

Estimated Annual Health Education Cost: $20 thousand

Estimated Present Worth Cost: $ 97.72 million

Estimated Construction Time Frame: 7 years

Estimated Time to Achieve RAQO: 7 years

Under this alternative, residential properties with at-least one quadrant sample testing greater than or
equal to (>) 400 ppm for lead will have that quadrant, and if applicable the drip zones, remediated. The
drip zones would be remediated if the lead concentrations in the drip zone are > 400 ppm. Residential
properties where no quadrant samples exceed 400 ppm lead would not be addressed under this
alternative. Under this alternative, EPA estimates that as many as 4,000 residential properties may
contain lead soil concentrations greater than 400 ppm and will require remediation. This estimate is
based on data from properties that have already been sampled. It is estimated that the soil at 4,540
residential properties at the Site has not been sampled for lead contamination. Under this alternative, all
residential properties within the Site will be sampled for lead contamination. For more information
please refer to the FS in the AR.

This alternative includes excavation and removal of lead-contaminated soil, backfilling the excavation
with clean soil, and seeding. Excavation of a residential property would be triggered when the highest
recorded soil sample for any defined area of the property contains > 400 ppm lead. Soil would be
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excavated using excavation equipment and hand tools in the portions of the property where the surface
soil is > 400 ppm lead. Excavation will continue until either the underlying soil at the bottom of the
excavation is less than 400 ppm lead; or to a maximum depth of 12 inches bgs, except for garden areas,
where the maximum depth of excavatlon ‘will be 24 inches bgs

EPA will not intentionally address naturally occurring lead ores in their undisturbed state as part of this
action. Although the Site has been heavily mined in the past, it may be possible to encounter naturally
occurring lead ores during residential property excavation. Section 104(a)(3)(A) of CERCLA states that
removal or remedial actions shall not be provided in response to a release or threat of release “of a
naturally occurring substance in its unaltered form, or altered solely through natural processes or
phenomena, from a location where it is naturally found.” Naturally occurring lead ores could be found at
the bedrock interface. Another indicator of the presence of naturally occurring lead ores could be a high
density of galena crystals in soils or unusually high concentrations of lead'in excavated soils. When

these conditions are encountered, they will be documented, excavation will stop, and backfilling will be
initiated. :

If at 12 inches bgs the lead soil concentration is > 400 ppm, placement of a visual barrier will be

" required. The barrier placed will be a highly visible plastic barrier that is permeable, wide meshed, and
will not affect soil hydrology or vegetation, such as an-orange-mesh plastic sheet. The physical barrier
will function as a warning that digging deeper will result in exposure to soils contaminated with lead at a
level that EPA has determined to be a human health concern. A minimum of 12 inches of clean soil
would be used as an adequate soil barrier for the protection of human health. The rationale for
establishing a minimum clean soil thickness of 12 inches is that the top 12 inches of soil is considered
available for direct human contact. Clean fill and topsoil would be used to replace soil removed after
‘excavation, returning the residential property to its original elevation and grade

Based on EPA’s previous sorl removal activities at the Site, EPA estimates that a total of approxrmately
1,247,000 cubsic yaids (yd*) of soil would be required for excavation, disposal, and replacement. This
alternative uses this quantity to develop the cost estimate.

Excavated soils wrll be transported in covered trucks to the sorl reposrtorres located at the Desloge (Big
River) Pile and the Leadwood Pile (Figures 7 and 8, Appendix A). The contaminated soil will be placed
in the soil repositories, capped with a clean 12 inch layer of soil, and revegetated with an appropriate
seed mix. The placement of the contaminated soil will improve conditions at each of these mine waste
piles by reducing the amount of wind-blown lead contaminated dust transported off the piles. It will also
reduce water infiltration of the piles. The capacity of the soil reposrtorles has not been determined but
will be determined during the Remedial Design (RD). The O&M at the Big River Mine Tailings Pile

will be implemented per the conditions of the 1994 Administrative Order on Consent (Docket # VII-94- -
F-0015). The O&M at the Leadwood Mine Tailings Pile will be implemented per the conditions of the
2006 Unilateral Administrative Order (Docket # CERCLA-07-2006-0272). :

After replacement of topsoil at each residential property, the property will be hydroseeded to restore the
vegetation. Hydroseeding is preferred over sodding for its ease of initial maintenance and significant
cost reduction. However, sod may be used in areas of properttes with steep slopes that would be subject
to erosion before the vegetatton can be established.

Health education is required under this alternative to reduce potential adverse health effects. An active
educational program would be conducted in cooperation with EPA, the Agency for Toxic Substances
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and Disease Registry (ATSDR), MDNR, MDHSS, and the St. Francois County Health Department. The
educational activities would primarily be conducted by the St. Francois County Health Department. The
following activities are examples of the types of education activities that may be conducted as part of
this alternative: -

Extensive community-wide blood-lead monitoring. ~

In-home assessments for children identified with elevated blood lead levels.

Distribution of prevention information and literature., '

HEPA Vacuum cleaner loan program to houses subject to remedlatlon

Outreach activities directed to area physicians.

Commumty education meetings; and distribution of literature at such presentations at civic clubs,-
schools, nurseries, pre-schools, churches, fairs.

Family assistance.

Spec:al projects to increase awareness of heavy metal health risks.

Institutional Controls (ICs): Alternative 2 requires institutional controls because lead contamination

will remain at unlimited concentrations below 12 inches bgs. Based on the FS, approximately

12 percent, or 544, of the residential properties at the Site would remain contaminated with lead at levels
above 400 ppm at 12 inches bgs. Additionally, 543 properties that were remediated during the Interim
Program and Halo Removal Action remain contaminated above 400 ppm at ‘12 inches bgs and have
barriers in place. Therefore, a total estimate of 1087 properties would be > 400 ppm at 12 inches bgs and
would be subject to ICs under Alternative 2. :

EPA has historically required ICs to ensure a remedy’s long-term protectiveness. At present, there are
no applicable zoning ordinances in St. Francois County for residential properties. However, there are
potential IC’s that could be utilized. These include but are not limited to the following:

e Establishment of a registry of residential properties that have greater than 400 ppm lead in soil at
12 inches bgs with the St. Francois County Health Department.

e Yards subject to the ICs will also be extensively evaluated during each 5-year review to ensure
protectiveness. This will ensure the remedy has remained protective.
Building permit requirements that would involve pre-screening properties for lead.
Builder and developer.education programs for dealing with heavy metal sml contamination and
best management practices for construction workers.

e Deed restrictions such as covenants or easements.

Future land use of the remediated residential properties is assumed to be residential. Under this

alternative, land use will be enhanced because lead-contaminated soil w1ll be removed from the
- remediated properties. .
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Alternative 3: Soil Removal with 24 inch Excavation with limited lnstitutio_nal Controls

Estimated Total Capital Cost: $130.3 million

Estimated Annual O&M Cost Range: $0

Estimated Annual Health Education Cost: $20 thousand
Estimated Present Worth Cost: $107.62 million =
Estimated Construction Time Frame: 7 years

Estimated Time to Achieve RAO: 7 years

Alternative 3 requires remediation of residential properties where a quadrant sample result shows

> 400 ppm lead. Excavation of a residential property would be triggered when the highest recorded soil
sample for any defined area of the property contains > 400 ppm lead. The entire drip zone will be
remediated if the lead concentration in the drip zone is greater than 400 ppm. Residential properties
where ‘quadrant samples are < 400 ppm lead would not be addressed under this alternative.

Under this alternative, EPA estimates that approximately 4,000 residential properties may contain a
quadrant with lead soil concentrations greater than 400 ppm and will requxre remediation. In contrast to
the requirements for excavation in Alternative 2, Alternative 3 will require further excavation if the lead
concentration is above 1,200 ppm at 12 inches. Excavation will continue until either a maximum depth
of 24 inches; or underlying soils at the bottom of the excavation are below 1,200 ppm lead.

EPA will not intentionally address naturally occurring lead ores in their undisturbed state as part of this
action. Although the Site has been heavily mined in the past, it may be possible to encounter naturally
occurring lead ores during residential property excavation. Section 104(a)(3)(A) of CERCLA states that
removal or remedial actions shall not be provided in response to a release or threat of release “of a
naturally occurring substance in its unaltered form, or altered solely through natural processes or '
phenomena, from a location where it is naturally found.” Naturally occurrmg lead ores could be found at
the bedrock interface. Another indicator of the presence of naturally occurring lead ores could be a high
density of galena crystals in soils or unusually high concentrations of lead in excavated soils. When
these conditions are encountered, they will be documented, excavation will stop, and backfilling w:ll be
initiated.

Based on the Subsurface Investigation, which is included in the AR, approximately 7 percent of the
properties that are estimated to be above the action lével, or 280, may be contaminated with lead at
concentrations greater than 1,200 ppm at 12 inches bgs. For the Selected Remedy, the FS estimates that
a total of approximately 1,280,000 yd3 of soil would require excavation, disposal, and replacement. This
estimate is used as the basis for the cost estimate for this alternative. As compared with Alternative 2,

the excavation of an additional 33,000 yd® of soil at depth would result in a reduction of approximately
200 properties requiring some form of future IC. Alternative 3 requires placement of a visual barrier if at
24 inches bgs the lead soil concentration is greater than 1,200 ppm. The barrier placed will be an
obvious plastic barrier that is permeable, wide meshed, and will not affect soil hydrology or vegetation,

- such as an orange-mesh plastic sheet. The physical barrier will function as a warning that digging deeper

will result in exposure to soils contaminated at a level that EPA has determined to be a human health
concern.

The application of the action level requires consideration of the depths of excavation and other risk
management elements. Due to the distribution of lead contamination in the soil profile at the Site, EPA
has determined that backfilling of excavated areas to original grade with clean material after reaching a
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residual soil lead level less than 400 ppm in the upper 12 inches bgs, or a residual concentration of less
than 1,200 ppm at a depth greater than 24 inches bgs, combined with other elements of the selected
remedy, is protective of human health. These cleanup criteria are based upon a risk-management
determination made by EPA in consideration of snte-specnﬁc conditions at the Slte and the experience
gained in remediating thousands of properties using this strategy.

The 1,200 ppm cleanup level at depth is protective for occupational exposure of utility workers or other
construction workers that could potentially contact subsurface soils following soil-remediation.
Disturbances could include installing or repairing water, sewer or natural gas lines, underground .
electrical, television or phone cables, fence and mail box posts, basketball poles and similar activities. It
also could include planting trees or shrubs. For these types of disturbances, EPA’s underlying premise is
reasonable and would be protective of public health. The Selected Remedy is more protective than
regulations promulgated under 40 CFR Part 745, which require:

...under the new standards, lead is considered a hazard when equal to or
exceeding 40 micrograms of lead in dust per square foot on floors,

250 micrograms of lead in dust per square foot on interior window sills,

and 400 ppm of lead in bare soil in children's play areas or 1,200 ppm average
for bare soil in the rest of the yard.

In addition, Altemative 3 is consistent with the recommendations of the Superfund Lead-Contaminated
Residential Sites Handbook (OSWER 9285.7-50, 2003). Five-year review procedures will apply to any

eligible properties where soil remediation does not achieve the action or cleanup levels specified in this
ROD.

As set forth above, EPA estimates that approximately 4,540 residential properties have not been sampled
for lead contamination. Under this alternative, all residential properties within the Site will be sampled

- for lead contamination to determine if they have been impacted by mining-related activities. If a soil
sample for a property quadrant has a lead concentration greater than 400 ppm, the property will be
included in the remedial action.

ICs: ICs would be required on properties greater than 1,200 ppm lead at 24 inches bgs. The FS estimated
that ICs would be applicable to approximately 2 percent, or 80 properties. Approximately 320 additional -
“properties that were previously remediated to 12 inches bgs are > 1,200 ppm and would be subject to
ICs. Therefore, approximately 400 properties would be subject to ICs under Alternative 3. ICs are the
same as Alternative 2 described above.

The reposntones vegetation restoration, and health education are the same as Alternative 2. Future land
use for the Site under Altematwe 3 is expected to be similar to Altematlve 2,

. COMPARATIVE ANALYSIS OF ALTERNATIVES
Summary of the Comparative Analysis of Alternatives
The NCP, 40 CFR. part 300, requires EPA to evaluate remedial alternatives against nine criteria to

determine which alternative is preferred. This analysis is performed during the FS. The detailed analysis
in the FS provides an in-depth analysis of the three alternatives compared against the nine criteria. The
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FS is available in the AR for the Site. An alternative must satisfy all nine criteria before it can be
selected. The first step is to meet the threshold criteria, which are overall protection of public health and
the environment and compliance with ARARSs. In general, alternatives that do not satisfy these two
criteria are rejected. d

The second step is to compare the-alternatives against a set of balancing criteria. The NCP establishes
five balancing criteria which inclade long-term effectiveness and permanence; reduction in toxicity,
mobility, or volume achieved through treatment; implementability; short-term effectiveness; and cost.

* The third and final step is to evaluate the alternatives on the basis of'modifying criteria, which are state
and community acceptance.

Threshold Criteria

The following presents a brief description of whether and how the alternatives satisfy the threshold -
criteria of overall protection of public health and the environment and compliance with ARARs.

Overall Protection of Human. Health and the Environment

This criterion provides an overall assessment of whether an alternative meets the requirement that it is
protective of human health and the environment. This criterion considers whether an alternative
eliminates, reduces, or controls threats to public health and the environment through institutional
controls, engineering controls, or treatment. This ROD focuses on risk to human health. Ecological rlsk
will be addressed under ou2. ;

Alternative 1 does not provide protection for human health and the environment at the Site because of
the continued risk to residents of the Site. Alternative 1 does not meet the RAO identified for this Site.
Lead contaminated residential soil will continue to pose exposure risk for an indefinite period.

Alternative 2 provides protection to human health by removing the significant exposure pathway
associated with contaminated residential property soils. Alternative 2 would meet the RAO for the Site
once excavation, soil replacement, and revegetation is complete, and the removed soils are propetly
disposed, enforceable ICs are implemented, and an effective health education program is implemented.
Risks associated with lead-contaminated residential property soil will be mitigated.

Alternative 3 is protective of human health by addressing the risks associated with lead contaminated
residential soil. Alternative 3 is more protective of human health than Alternative 2 because Alternative
3 requires removal of soil below 12 inches bgs if the soil is contaminated above 1,200 ppm lead.
Alternative 3 requires removal of contaminated soil to a maximum depth of 24 inches bgs. Alternative 3
would also meet the RAO for the Site. Alternative 3 would reduce the number of properties that would
require ICs by an estimated 587 properties. ICs are potentially difficult to lmplement on residential
properties. The FS showed that by excavating beyond 12 inches bgs and to a maximum depth of 24
inches bgs, approxnmately 98 percent of the properties that have not yet been addressed will have safe
lead concentrations and will not be subject to ICs. Because there are fewer residential properties
contaminated at depth below 12 inches, fewer visual barriers would be required to be mstalled under

~ Alternative 3.
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Comphance with ARARs

This criterion is used to determine whether an alternatnve meets federal and state ARARs as defined by
section 121 of CERCLA, 42 U.S.C. § 9611. Compliance is judged with respect to- chemical-specific,
action-specific, and location-specific ARARs as well as to be considered (TBC) requirements that
include nonpromulgated criteria, advisories, guidance and proposed standards issued by federal or state
governments. The ARARs for this ROD are included in attached Tables 2 through 4,

Alternative 1 does not comply with ARARs because this alternative does not take any action to mmgate
the risk associated with lead. Compliance with ARARs would be met if EPA assumes that no
- disturbance of contaminated soil occurs in the future; however, this would be an unreasonable

assumption due to the maintenance and construction activities that are routine practice at residential
areas.

In contrast, Alternative 2 and Alternative 3 would comply with chemical and location-specific ARARs
because they both address the risk by eliminating the direct exposure to lead-contaminated soil.

Alternatives 2 and 3 will also meet the action-specific ARARs. Action-specific federal and state ARARs
would be achieved by making sure all soil above the cleanup level is excavated, transported, and

~ disposed of properly. Storm water runoff will be kept to a minimum during excavation, soil replacement,
and hydroseeding using best management practices, thus keeping local streams free of additional
sediment. Dust suppressiori will be used during all phases of construction and time spent at each
residence will be kept to a minimum to minimize exposure to the residents. All precautions ‘will be

considered at each location to ensure that excavation will not hinder or interfere with wildlife and local
. streams.

Balancing Criteria

The following presents a brief description of how the alternatives.developed in the FS satisfy the
balancing criteria.

Long-term Effectiveness and Permanence

This criterion addresses the results of a cleanup action in terms of the risk remaining at the Site after the
goals of the cleanup have been met. The primary focus of this evaluation is to determine the extent and

effectiveness of the controls that may be required to manage the risk posed by treatment residuals and/or
untreated wastes. :

Alternative 1 provides no long:term effectiveness or permanence for the protection of human health and
the environment. Alternative 1 provides no controls to manage residual risk associated with lead

contamination to soil at residential properties. Under Alternative 1, residual risks to human health would
remain at or near current levels.

Under Alternative 2 and Altemnative 3, the residual risks (the risk remaining after implementation)
would be significantly reduced. Under both Alternative 2 and Alternative 3, the residual risk is the lead
contamination left in place at depth after the completion of the remedy. This risk is managed by clean
soil cover and use of a visual barrier to warn of the remaining contamination. While both Alternative 2

’
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and Alternative 3 manage the residual risk in this manner, Alternative 3 would provide the most long-
term effectiveness and permanence because any remaining lead contamination (>1,200 ppm) would be
covered with a 24 inch barrier of clean soil compared to the 12 inch barrier of clean soil in Alternative 2.

A significant aspect of Alternative 2 and Alternative 3 is the placement of the contaminated soils at the
Desloge Pile (Big River Pile) and Leadwood Pile Soil Repositories. The repositories would require
storm water controls and other design and engineering controls for long-term stability.

Reduction of Toxicity, Mobility, or Volume of Contaminants Through Treatment

This criterion addresses the statutory preference for selecting remedial actions that employ treatment
technologies that permanently and significantly reduce toxicity, mobility, or volume of the
contaminants. This criterion evaluates an alternative’s use of treatment to reduce the harmful effects of
_principal contaminants, their ability to move in the environment, and the amount of contamination
present.

Under Alternative 1 there is no reduction in the toxicity, mobility, or volume of contamination because
lead contaminated soils are left in place.

Alternatives 2 and 3 would significantly reduce the mobility of the COC by transporting and
consolidating the lead contaminated soils from the residential yards and high child exposure areas at the
Desloge Pile (Big River Pile) and Leadwood Pile Soil Repositories Contaminated soil would be: placed
-at the repositories in designated areas that are not prone to erosion. After placement, the contaminated
soil w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>