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I. JURISDICTION

I This Administrative Order (“Order”) is issued to Garnet Frownfelter (hereinafter,
“Respondent”), pursuant to the authority vested in the President of the United States by Section
104(e)(5) of the Comprehensive Environmental Response, Compensation, and Liability Act of
1980, as amended (“CERCLA"), 42 U.S.C. § 9604(e)(5), and the National Oil and Hazardous
Substances Pollution Contingency Plan, 40 CFR § 300.400(d)(4). This authority was delegated
to the Administrator of the United States Environmental Protection Agency (“EPA") on January
23, 1987, by Executive Order 12580, 52 Fed. Reg. 2923, and redelegated to the Regional
Administrators of EPA on May 11, 1994, by EPA Delegation No. 14-6. The Regional
" Administrator, EPA Region VII, further delegated this authority to the Superfund Division
Director, EPA Region VII, by Regional Delegation No. R7-14-006, dated June 30, 1997, and the
authority was then delegated to the Superfund Branch Chiefs by Regional Delegation No. R7-
DIV-14-006, dated July 25, 1997.

2. This Order establishes that Respondent has denied EPA access to her real
property, sets forth the relief EPA is seeking, and provides Respondent with an opportunity to
confer with EPA regarding access.

II. STATEMENT OF PURPOSE

3. This Order requires Respondent to grant EPA and its authorized representatives
entry and access to the property described in Paragraph 4 below (“the Property”) located in Webb
City, Missouri for the purpose of taking a response action that may include, but is not limited to:
removing trees, brush and vegetation from areas where metals exceed the action levels;
excavating and removing contaminated soil, sediment, and mining wastes; transporting the soils

sediments, and mining wastes to adjacent mine pits for disposal; disposing of soils, sediments,



and mining wastes in the mine pits, filling the pits to the ground surface, then capping the pits
with clay and topsoil, or; consolidating mining wastes into a single pile, either on or off the
property, and capping with clay and topsoil; regrading the Property to promote drainage and
prevent ponding water; and revegetating the disturbed areas with native warm season grasses.
This Order further requires Respondent to refrain from interfering with access to the Property by
EPA and its authorized representatives for the purposes set forth herein.

ITI. FINDINGS OF FACT

4. The Respondent owns certain real property located at 22515 Hawthorn Road in
Webb City, Missouri, identified as Jasper County Assessor Property Identification Number
15300600000016000. Appendix A contains the legal description of Respondent’s Property. The
Property contains about 68.43 acres all located within the Site. Approximately, seven (7) acres
of the Property is covered with mining wastes that are subject to access and cleanup under this
Order. Entry and access to Respondent’s Property is necessary to cleanup these mining wastes
and prevent exposure to contaminants of concern contained in mining wastes at this Site.

] EPA has taken actions at the Jasper County Superfund Site in response to a
release or a substantial threat of a release of hazardous substances within the Superfund Site. On
August 30, 1990 (55 Fed. Reg. 35502), pursuant to section 105 of CERCLA, 42 U.S.C. § 9605,
EPA placed the Jasper County Site on the National Priorities, List, set forth at 40 C.F.R. Part
300, Appendix B. Pursuant to a Record of Decision (ROD) issued by EPA in September 2004,
for the mining waste cleanup operable unit number one (OU1), attached hereto as Appendix A
and incorporated herein, the EPA selected a remedial action fof this Site in 2004, which requires

cleanup of the mining wastes and contaminated surface waters at the Site. |



6. The Site is in the Missouri portion of the Tri-State Mining District, which also
includes portions of Kansas and Oklahoma. Historically, lead and zinc mining, milling and
smelting operations generated about 150 million tons of mining and milling wastes within the
Site, of which about 10 million tons remain on-site. Some of these mining and milling wastes
are on about seven acres of Respondent’s Property.

7. The Remedial Investigation (RI) conducted at the Site identified that the mining
wastes contain concentrations of heavy metals, primarily cadmium, lead, and zinc, (i.e., the
contaminants of concern or COCs) that cause unacceptable risk to human health and the
environment. In addition, the RI identified COCs in the surface waters due to migration of
mining wastes into surface water bodies. The levels of COCs in surface waters at this Site cause
unacceptable risk to aquatic life.

8. Mining and milling wastes and soil samples collected from property adjacent to
the Respondent’s Property contain levels of cadmium, lead, and zinc at levels exceeding the
action levels EPA selected for the remedy, i.e., concentrations at 40 part per million (ppm)
Cadmium, 400 ppm Lead, and 6,400 ppm Zinc. The data from mining and milling wastes and
soil samples collected at adjacent properties show the maximum levels of the COCs at 2,361
ppm Cadmium, 21,483 ppm Lead, and 80,682 ppm Zinc. In addition, mining and milling wastes
and contaminated run-off from such wastes on Respondent’s property are eroding and migrating
to Center Creek, which contributes to contamination in the sediments. Sediment samples
collected from Center Creek downstream of Respondent’s Property contain levels of the COCs
above the action levels established by EPA in the ROD for OU [, which are 17 ppm Cadmium,

220 ppm Lead, and 2,950 ppm Zinc. The highest contaminant levels of the COCs observed in



sediment samples from Center Creek downgradient of Respondent’s Property are 62.4 ppm
Cadmium, 449 ppm Lead, and 8,430 ppm Zinc.

9. To address the release or threatened release of a hazardous substance, pollutant, or
contaminant at and adjacent to the Property, EPA is conducting response actions in accordance
with the OU1 ROD. These actions include performing selected remedial actions at Respondent’s
property.

10. To perform the response actions described above, it will be necessary for
employees, agents, contractors, and other representatives of EPA to enter the Property. The
activities for which entry is required may include but are not limited to: removal of vegetation
and soil, excavation, capping of mining wastes, and revegetation of the disturbed area.

11 EPA estimates that the duration of the required entry and access will be
approximately six (6) months.

12.  EPA has undertaken considerable efforts to obtain consensual access to
Respondent’s Property, but Respondent has refused access. The EPA project manager and
several EPA representatives contacted and met in person with Respondent several times in April
and May 2010, including but not limited to a meeting on April 7, 2010, at Respondent’s
Property, telephone calls on April 14 and 17, 2010, and a final call on or about May 26, 2010,
where Respondent refused to discuss access with EPA representatives any further. Despite these
numerous requests for entry and access, Respondent has refused to provide access for purposes
of performing the response activities described above. Respondent demanded EPA add topsoil
to disturbed areas as a pre-condition to any voluntary access agreement. However, the ROD
determines that disturbed areas will be recontoured, regraded to prevent ponding, reseeded with

native grasses (or the property owner’s choice of seed) and restored without provision for topsoil



as described in paragraph 3 above. EPA believes that it is impractical to obtain topsoil for
approximately seven acres to be cleaned up at this Site.

13.  EPA and its contractors have been ready to perform the sampling activities and
initiate cleanup actions since May 1, 2010, but have been prevented from so doing because of the

Respondent’s refusal to grant access.

IV. CONCLUSIONS OF LAW AND DETERMINATIONS

14. The Site is a “facility” within the meaning of Section 101(9) of CERCLA, 42
U.S.C. § 9601(9).

i Respondent is a “person” within the meaning of Section 101(21) of CERCLA,
42 U.S.C. §9601(21).

16. Cadmium, lead, and zinc are each a hazardous substance or pollutant or
contaminant within the meaning of Sections 101(14) and 101(33) of CERCLA, 42 U.S.C. §§
9601(14), 9601(33).

17.  The past disposal and migration of a hazardous substance or pollutant or
contaminant at or from the Property constitutes an actual “release” or a threat of such a release
into the “environment” within the meaning of Sections 101(8) and 101(22) of CERCLA, 42
U.S.C. §§ 9601(8) and (22), and thus, there is a reasonable basis to believe that there may be a
release or threat of release within the meaning of Section 104(e)(1) of CERCLA, 42 U.S.C. §
104(e)(1).

18.  The Property owned or controlled by Respondent referred to in Paragraphs 3 and
4 above is, or is adjacent to, a facility, establishment, or other place or property:

a. where a hazardous substance or pollutant or contaminant has been

generated, stored, treated, disposed of, or transported from; and



b. from or to which a hazardous substance or pollutant or contaminant
has been or may have been released; and

& and where entry is needed to determine the need for response, to identify
the appropriate response, or to effectuate a response action within the
meaning of Section 104(e)(3) of CERCLA, 42 U.S5.C. § 9604(e)(3).

19. Entry to property owned or controlled by Respondeﬁt by the agents, contractors,
or other representatives of the United States is needed for the purposes of taking a response
action within the meaning of Section 104(e)(1) of CERCLA, 42 U.S.C. § 9604(e)(1).

20. Respondent attempted to condition its grant of access to its property including but
not limited to requiring Complainant to provide topsoil to disturbed areas. This conditional
access amounts to a denial of access within the meaning of Section 104(e)(5)(A) of CERCLA, 42
U.S.C. § 9604(e)(5)(A), and 40 C.F.R. 300.400(d)(4)(1).

V. ORDER

21 Based upon the foregoing Findings of Fact, Conclusions of Law and
Determinations, and the Administrative Record, Respondent is hereby ordered to provide EPA
and its officers, employees, agents, contractors, and other representatives, full and unrestricted
access at all reasonable times to the Property for the purpose of conducting response activities,
including but not limited to:

e removing trees, brush and vegetation from areas where metals exceed the action levels;
e excavating and removing contaminated soil, sediments, and mining wastes;

e transporting the soils, sediments, and mine wastes to adjacent mine pits for disposal;

e disposing of soils, sediments, and mining wastes in the mine pits, filling the pits to the

ground surface, then capping the pits with clay and topsoil, or;



¢ consolidating mining wastes into a single pile, either on or off the property, and capping
with clay and topsoil;

e regrading the property to promote drainage and prevent ponding water;

e revegetating the disturbed areas with native warm season grasses;

e establishing areas where wastes may be disposed and capped on the Property.

22.  Respondent shall not interfere with EPA’S exercise of its access authorities
pursuant to 42 U.S.C. § 9604(e) and 40 C.F.R. § 300.400(d), and shall not interfere with or
otherwise limit any activity conducted at the Property pursuant to this Order by EPA, its officers,
employees, agents, contractors, or other representatives. Any such interference shall be deemed
a violation of this Order.

23.  Nothing herein limits or otherwise affects any right of entry held by the United
States pursuant to applicable laws, regulations, or permits.

24, This Order shall apply to and be binding upon Respondent and its successors,
heirs and assigns, and each and every agent of Respondent and upon all other persons and
entities who are under the direct or indirect control of Respondent, including any and all lessees
of Respondent.

25. In the event of any conveyance by Respondent, or Respondent’s agents, heirs,
successors and assigns, of an interest in the Property, Respondent or Respondent’s agents, heirs,
successors and assigns shall convey the interest in a manner which insures continued access to
the Property by EPA and its representatives for the purpose of carrying out the activities pursuant
to this Order. Any such conveyance shall restrict the use of the Property so that the use will not
interfere with activities undertaken or to be undertaken by EPA and its representatives.

Respondent, or Respondent’s agents, heirs, successors and assigns shall notify EPA in writing at



least thirty (30) days prior to the conveyance of any interest in the Property, and shall, prior to
the transfer, notify the other parties involved in the conveyance of the provisions of this Order.

VI. ENFORCEMENT

26.  Compliance with this Order shall be enforceable pursuant to Section 104(¢e)(5) of
CERCLA, 42 U.S.C. §9604(e)(5). A court may impose a civil penalty on Respondent of up to
$37,500 for each day that Respondent unreasonably fails to comply with this Order, as provided
in Section 104(e)(5) of CERCLA, 42 U.S.C. § 9604(e)(5), and the Civil Monetary Penalty
Inflation Adjustment Rule, 69 Fed. Reg. 7121, 40 C.F.R. Part 19.4. In addition, any person who
is liable for a release or threat of release of a hazardous substance or pollutant or contaminant
and who fails to comply with this Order may be liable for punitive damages in an amount up to
three times the amount of any costs incurred by the United States as a result of such failure, as
provided in Section 107(c)(3) of CERCLA, 42 U.S.C. § 9607(c)(3). Nothing herein shall
preclude EPA from taking any additional enforcement actions, and/or other actions it may deem
necessary for any purpose, including the prevention or abatement of a threat to the public health,
welfare, or the environment arising from conditions at the Property, and recovery of the costs
thereof.

27. Nothing in this Order constitutes a waiver, bar, release, or satisfaction of or a
defense to any cause of action which EPA has now or may have in the future against
Respondent, or against any entity which is not a party to this Order.

28.  Nothing in this Order shall affect in any manner the right of EPA to issue any
other orders to or take any other administrative or civil action against Respondent or any other

parties under CERCLA which relate to this Property or any other site.



29.  Nothing in this Order constitutes a decision on preauthorization of funds under
Section 111(a)(2) of CERCLA, 42 U.S.C. § 9611(a)(2).

VII. ADMINISTRATIVE RECORD

30.  EPA has established an Administrative Record which contains the documents that
form the basis for the issuance of this Order. It is available for review by appointment at the
EPA Regional Office in Kansas City, Kansas. To review the Administrative Record, please
contact Jane Kloeckner at 913-551-7235 to make an appointment. A copy of the Administrative
Record is also available for viewing at the following:

Webb City Public Library
101 South Liberty
Webb City, Missouri

VIII. OPPORTUNITY TO CONFER

31. Within seven business days after receipt of this Order by Respondent, Respondent
may request a conference with EPA, to be held no later than ten (10) business days after
Respondent’s request, on any matter pertinent to this Order, including its applicability, the
factual findings and the determinations upon which it is based, the appropriateness of any actions
Respondent is ordered to take, or any other relevant and material issues or contentions which
Respondent may have regarding this Order. Respondent may appear in person or by an attorney
or other representative at the conference. Respondent may also submit written comments or
statements of position on any matter pertinent to this Order no later than the time of the
conference, or at least two business days before the effective date of this Order if Respondent
does not request a conference. EPA will deem Respondent to have waived its right to the

conference or to submit written comments if it fails to request the conference or submit



comments within the specified time period(s). Any request for a conference or written
comments or statements should be submitted to:

Jane Kloeckner

Office of Regional Counsel

United States Environmental Protection Agency, Region VII
901 North 5™ Street

Kansas City, Kansas 66101

Telephone: (913) 551-723

IX. EFFECTIVE DATE; COMPUTATION OF TIME

32.  This Order shall be effective five business days after its receipt by Respondent or
Respondent’s designated representative unless a conference is timely requested as provided
above. Ifa conference is timely requested, then at the conclusion of the conference or after the
conference, if EPA determines that no modification to the Order is necessary, the Order shall
become effective immediately upon notification by EPA of such determination. If modification
of the Order is determined by EPA to be necessary, the Order shall become effective upon
notification by EPA of such modification. Any EPA notification under this paragraph may, at
EPA's discretion, be provided to Respondent by facsimile, electronic mail, or oral
communication; provided that if EPA does use such a form of notification, it will also confirm
such notification by first class, certified or express mail to Respondent or its legal counsel. Any
amendment or modification of this Order by EPA shall be made or confirmed in writing.

33.  For purposes of this Order, the term “day” shall mean a calendar day unless
expressly stated to be a business day. “Business day” shall mean a day other than a Saturday,
Sunday, or federal legal holiday. When computing any period of time under this Order, if the
last day would fall on a Saturday, Sunday, or federal legal holiday, the period shall run until the

next business day.

10



X. NOTICE OF INTENT TO COMPLY

34.  Onor before the effective date of this Order, Respondent shall notify EPA in
writing whether Respondent will comply with the terms of this Order. Respondent’s failure to
notify EPA of its unconditional intent to fully comply with this Order by the time the Order
becomes effective shall be (1) construed as a denial of EPA’s request for access, and (2) as of the
effective date of the Order, treated as a violation of the Order. Such written notice shall be sent
to:

Jane Kloeckner

Office of Regional Counsel

United States Environmental Protection Agency, Region 7

901 N. 5™ Street

Kansas City, Kansas 66101

Telephone: (913) 551-7235

XI. TERMINATION

35, This Order shall remain in effect until Gene Gunn, Chief SPEB Branch or his

designee notifies Respondent in writing that access to the Property is no longer needed.

SO ORDERED
Date: ‘7/23/’“ ﬁqﬁ.‘./&/\_—\w
Gene Gunn
Chief
SPEB Branch
Superfund Division

11
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SITE NAME AND LOCATION ' \ 35504
A ;

Oronogo/Duenweg Mining Belt Site, Operable Unit 1 ' 07 Bl

Jasper County, Missouri

STATEMENT OF BASIS AND PURPOSE

The U.S. Environmental Protection Agency (EPA) has prepared this decision document
to present the selected remedial action for mining and milling wastes at the Oronogo/Duenweg
Mining Belt Site (Site) located in Jasper County, Missouri. 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 (SARA), and
to the extent practicable, the National Contingency Plan (NCP). This decision is based on the
Administrative Record for this Site. The Administrative Record file is located in the following

information repositories:

e Joplin Public Library 3 Carl Junction City Hall

300 Main 105 North Main
Joplin, Missouri Carl Junction, Missouri

2. Webb Cify Public Library 4. U. S. Environmental Protection Agency
101 South Liberty 901 North 5" Street .
Webb City, Missouri Kansas City, Kansas

The EPA has coordinated selection of this remedial action with the Missouri Department

of Natural Resources (MDNR). The state of Missouri concurs on the selected remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this Site, if not addressed by.

implementing the response action selected in this Record of Decision (ROD), may present an
imminent and substantial endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE SELECT'ED REMEDY

This selected remedy deals with the cleanup of mining and milling wastes, soil, and
selected sediments contaminated with metals from past mining activities at the Site. This
cleanup action is one part of the EPA's overall efforts under Superfund to deal with

environmental contamination resulting from historic lead and zinc mining, milling, and smelting

operations in Jasper County. Cleanup activities of metals contaminated residential yards and
161806
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individual private water wells have already been implemented, and are nearly complete. This
phased approach to the cleanup is being used for this Site in order to clean up the contamination
which poses the greatest health threat first. The EPA believes that the selected remedy is
consistent with previous cleanups that conducted at the Site.

The major components of the selected remedy are:

Removal of mine/mill wastes, contaminated soil, and selected stream sediments
Subaqueous disposal of excavated source material in mine subsidence pits

* Recontouring and revegetating excavated areas

. Plugging of selected mine shafts and surface water diversion from mine openmgs
« ' A monitoring program for assessing the effect of cleanup on Site streams

o Continuation of the Health Education Program established under QU 2/3

Institutional controls to regulate future residential development in contaminated
areas and the use of the disposal areas :

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, is expected o
comply with 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. Natural treatment of
waste will occur after disposal to reduce the mobility of the metals contamination in the wastes.

 Because this remedy will result in hazardous substances remaining on the Site above
health-based fevels, a review will be conducted within five years to ensure that the remedy
continues to provide adequate protection of human health and the environment.
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1.0  [Introduction

‘ This Record of Decision (ROD) has been developed by the United States Environmental
Protection Agency (EPA) to address the mine and mill waste in Operable Unit 1(OU-1) of the
Oronogo-Duenweg Mining Belt site (also known as the Jasper County Superfund site) located in
Jasper County and portions of Newton County, Missouri. This ROD is published in accordance
with the requirements of Section 117 of the Comprehensive Environmental Response, -

Compensation, and Liability Act (CERCLA, also referred to as the Superfund Law), 42 Us.C.
89617. -

The EPA has coordinated the development of this ROD with the Missouri Department of
Natural Resources (MDNR). The EPA is the lead agency and the MDNR is the support agency.

2.0 Purpose of the Record of Decision

The primary purpose of the ROD is to document the cleanup alternative selected by the
EPA 1o address the metals contamination from past mining and milling operations at this site.
The cleanup alternative presented in this ROD was selected by the EPA after review and
assessment of comments received during the public comment pericd. Documents supporting this
decision are included in the Administrative Record (AR). This ROD and supporting documents
in the AR are available for review during normal business hours at the following locations:

I. Joplin Public Library 3, Carl Junction City Hall
300 Main 105 Notth Main
Joplin, Missourt Carl Junction, Missoun

2. Webb City Public Library 4. U.S. Environmental Protection Agency
101 South Liberty Region VII Docket Room
Webb City, Missouri * 901 North 5th Street
Kansas City, Kansas 5 ,

3.0 ° Community Participation

The EPA issued the Proposed Plan for OU-1 on July 19, 2004, and provided a 30-day
review and comment period opening on July 19, 2004, and closing on August 19, 2004. A public
meeting to present the plan and receive comments was held August 3, 2004, in Matthews Hall at
the Missouri Southern State University in Joplin, Missouri, from 7:00 pm to 8:30 pm. Included
in this ROD is a responsiveness summary that addresses in writing the significant comments the

EPA received from the public during the comment period.



4.0  Site Background Information

The Oronogo-Duenweg Mining Belt site (Site) is {ocated in Jasper County and portions of
Newton County, Missouri. The Site is a concern because of mining wastes on the surface which
constituted a significant source of heavy metals contamination with potential for exposure 10
people and environmental receptors. Past mining and miiling practices resulted in the
amination of surface soil, sediments, surface water, and groundwater in the shallow aquifer.

cont
The primary contaminants of concern are Jead, cadmium, and zinc. The EPA listed the Siteon .

the National Priorities List (NPL) in 1990. 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 includes the mining wastes in and around
11 former mining areas, 0T designated areas (DAs), located within about 270 square miles of
Jasper and Newton Counties. The DAs include Snap, Neck/Alba, Thoms, Joplin,
Oronogo/Duenweg, Carl Junction, Klondike, Iron Gates, Iron Gates Extension, Belleville, and

Waco. A map of the DAs is shown on Figure 1.

The Site is part of the Tri-State Mining District, which encompasses approximately 2,500
square-miles in Missouri, Kansas, and Oklahoma. The district's historic lead and zine production
ranks as one of the highest in the world, with total ore production estimated to have been slightly
more than 0.5 billion short tons. The Missouri portion of the district accounted for
approximately 0.2 billion short tons of the ore production, of which approximately 80 percent .
was derived from Jasper County.. Mining in the Site was conducted from about 1848 to 1968.
The majority of the mining was by underground methods where the mined ore was hoisted from
'the underground workings and was treated at mills on the surface. Al the mills, the crude ore
was crushed and sized to minus 5/8 inch, and then concentrated using gravity separation

pProcesses, of froth-flotation after about 1920,

During the early years of mining, lead concentrates were smelted in a large number of
crude log furnaces. Advances in smelter technology and increasing specialization by operators
led to centralization. and by 1873 there were only 17 lead smelters in the Joptin area. By 1894,
the number had decreased to three, and to one by the 1920s. Most zinc concentrates were
shipped to smelters located outside the district in areas where fossil fuel was abundant, as the
smelting of zinc required considerably more heat than lead.

Approximately 160 million short tons of crude ore were mined in the DAs of which
approximately 5 percent was recovered as zinc/lead concentrates, Jeaving an estimated
150 million short tons of discarded mill waste on the surface. Approximately 93 percent of this
material has since been removed for various commercial purposes. Yolume estimates prepared
during the 1992 Remedial Investigation (RI) of the mine and mill waste remaining on site are

indicated in Table 1.



5.0 Scopé and Role of the Cleanup Action

As mentioned in the previous section, the investigation and study of the Site includes the
mining wastes in and around 11 former mining areas or DAs located within about 270 square miles
of Jasper and Newton Counties. The EPA divided the Site into four Operable Units (OUs) for
cleanup activities because of the multi-media nature of contamination. The OUs include
OQU-1, Mining and Milling Waste; QU-2, Smelter Waste Residential Yards; OU-3, Mine Waste
Residential Yards; and OU-4, Groundwater. This ROD addresses QU-1 and includes those areas in
and around the DAs where mining, milling, and smelter wastes are located.

A Site-wide investigation was conducted February-September 1993, collecting data
primarily on mined materials, soils, surface water, groundwater, tervestrial and aquatic biota, land
use and demography, air quality; and human food sources. The results of this sampling program -
were documented in the Site Characterization Memorandum. The R], with expanded sections on
surface water, groundwater, fate, and transport, was completed in 1995.

[ 1993, the EPA commissioned CDM Federal Programs Corporation (CDM) to conduct site
" investigations and characterization of the Iron Gates, Belleville, and Klondike DAs. This
investigation is reported in the Site Characterization Report. In December 1994, CDM was directed
to investigate a fourth DA, the Iron Gates Extension. This DA.-is located north of Shoal Creek in
Jasper and Newton Counties (Figure 1-1). The results of this investigation are reported in an
Addendum to the Site Characterization Report. CDM's approach, as directed by the EPA, was to be
pattermed on the previously approved sampling and analysis plan used for the other seven DAs.
Their investigative approach for the DAs was documented in a 1993 Sampling and Analysis Plan.

A Feasibility Study (FS) was completed in 2003. The F S combines the information about
the nature and extent of contamination in and around the DAs described in the Site Characterization
Reports and the investigations characterizing and evaluating the DAs. The FS developed
alternatives for remedial action for the entire Site. Additional studies have been conducted by the
EPA. the MDNR, and the Potentially Responsible Parties (PRPs) to assist in developing and
supporting the-alternatives in the FS. The EPA and the PRPs conducted a sub-aqueous disposal
pilot study in which approximately 58,000 cubic yards of tailings were disposed in a mine pit near
Waco. This study showed an initial release of metals into the groundwater and within a short time
Jater the metals concentrations became stable. In addition, metals were not significantly leached out
of the tailings because they were disposed under water and capped. The MDNR performed a
similar study near Webb City by filling a mine shaft with bedrock materials, Results from that study
were similar to the Waco study. The EPA and the MDNR have performed several studies to assess
the effectiveness of biosolids application on mining wastes in the Oronogo and Carterville areas.
These studies have shown that biosolids application is effective at reducing metals toxicity and
promoting plant growth. These studies are all incladed in the AR for the Site.
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This ROD for OU-1, Mining and Milling Waste, is consistent with previous EPA
decisions for this Site. OU-1 was initially established to address the ecological and human health
risks associated with mining, milling, and smelter wastes in the nonresidential areas.
Subsequently, other OUs were established to address the human health risks associated with
drinking water sources and residential soils. The EPA prioritizes response actions based on the

need to address human health risks first.

Tn July 2000, the EPA issued an Engineering Evaluation/Cost Analysis (EE/CA) to
initiate cleanup actions for a portion of OU-1 in the Oronogo-Duenweg DA of the Site. The
Missouri Department of Transportation (MDOT) informed the EPA of plans to construct a
portion of Highway 249 through mining waste areas in that part of the Site. The EPA
coordinated with MDOT on the plans and alignment of the route. Subsequently, the EE/CA was
issued and this decision specifies to use approximately 600,000 cubic yards of mining waste for
construction of the highway. Portions of the highway are complete and MDOT is awaiting

federal and state highway funds to complete the project.

The EPA has already initiated or completed a series of remedial actions to address human
health risks at this Site, as follows: 0U-4, Groundwater, which provides a public water supply to
replace private shallow aquifer drinking water wells: and OU-2/3, Residential Yards, which
removed lead and cadmium contamination from about 2,600 residential yards. These OUs

“ include institutional controls (ICs) to protect future residents. For example, QU-4 restricts future
access to the shallow contaminated groundwater. The RODs for these OUs are available in the

' AR repositories for the Site,

The EPA's current priority under this ROD isto address the risks posed by mine and mill
wastes. OU-1 is focused primarily on mitigating risks to aquatic and terrestrial life. Secondly,

' OU-1 contains engineering controls to protect future human health. This ROD addresses risks to
future residents through reliable and permanent engineering controls that significantly reduce the
need for ICs that have been administratively difficult to implement, but were required under
OQU-2/3. In addition, this ROD establishes cleanup action levels that protect terrestrial Jife and
human health from risks of exposure to metals contaminatioh in mine and mill wastes.

The cleanup of mining and milling wastes under this ROD is needed to mitigate the
principal threat for OU-1, which is the risks to aquatic and terrestrial ecosystems from exposures
to mill wastes, soils, sediments, surface water and groundwater. The main component is to
excavate and dispose of source materials in selected on-site mine subsidence pits that are suitable
from an engineering perspective for subagueous disposal. This same remedial component,
excavation/disposal, is essential to provide long-term protection of human health from exposure
1o the mine and mill wastes. The selected remedy for OU-1 will significantly enhance the
effectiveness of earlier OU remedies which relied on ICs to protect future residential

development in mine and mill waste areas.



6.9 Site Characteristics

The Site is located in and around Joplin in southwest Missouri. Approximately 90,000
people live in the area. The climate is continental with moderate winters and long, hot summers.
The annual precipitation is about 40 inches. All watersheds of the Site are within the Spring
River drainage basin, 2 2,600 square-mile basin in southwest Missour, southeast Kansas, and
northeast Oklahoma: The principal tributaries of the Spring River in the Site are the North Fork
of the Spring River, Center Creek, Turkey Creek, Short Creek, and Shoal Creek which are typical
Ogzark streams where base flows are sustained by springs from limestone in the headwater areas.

Water quality in the Spring River and its tributaries is influenced by runoff and seepage
 from mill waste, sediment migration from mining source areas into the streams, runoff from .
agricultural and urban areas, and wastewater discharge. Surface water chemistry is influenced by
groundwater from non-point and point sources, mine shafts, and mine subsidence pits. Water
" quality in the Spring River and its tributaries is regulated by the state of Missouri for various
beneficial uses: 1) livestock watering, 2) irrigation, 3) protection of aquatic life, 4) drinking

water supply, 5) whole body contact, 6) boating, and 7) industrial water supply.

All of the streams at the Site are impacted from the former mining activity, and exceed
federal water quality criteria in many reaches. Site streams and tributaries drain into the Spring
River. The Spring River flows southwest into Kansas and continues south into Oklahoma.
Metal concentrations exceed Federal aquatic life criteria (ALCs) as they cross the state line into
Kansas. Additionally, sediments in the streams down stream of mining impacied areas contain

elevated metal concentrations.

Two major aquifers underlie the Site, the Mississippian age Springfield Plateau aquifer '
and the deeper Ozark aquifer. The two aq uifers consist of fractured and karst limestone {upper
aquifer) and dolomites (lower aquifer), with the addition of the Gunter Member sandstone in the
deep aquifer, and are separated by a sequence of shale and limestone that yields little or no water
to wells. This sequence of shale and limestone acts as an impermeable confining layer or semi-
confining layer between the two aquifers. The shallow aquifer generally exhibits unconfined or
water-table.conditions except where Pennsylvanian age shale is present above the limestone. The
shallow aquifer hosts the jead-zinc ores. Many private wells tap the shallow aquifer for drinking
water and are contaminated with cadmium, lead, and zinc. While most public water supplies are
drawn from the deep aquifer, and the city of Joplin uses Shoal Creek for a portion of its water

supply.

Two types of wastes were generated during the past milling activities, coarser grained chat
and fine-grained tailings. Chat and tailings from the Site contain various levels of lead, cadmium,
and zine, depending on the DA, Chat is a waste product from a tabling and jigging gravity
separation process. Chat is composed of gravel-, sand-, and silt-sized siliceous chert and limesione
fragments. Itis relatively free draining with low moisture content between 3 to 6 percent at depth
and lower near the surface, as would be expected from coarse-grained crushed rock.
Approximately 5,000,000 cubic yards of chat are located in the Site. ‘
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Chat in Jasper County is, and has been, an important source of aggregate and is quarried
from the piles as an unprooessed, pit-run material; or in some cases, it is washed and screened for
sale as a specifically sized aggregate. Most chat is currently used as aggregate in asphalt and in
various types of bituminous overlays, slurry seals, and seal coats for roads. Large volumes have
been used in the construction of roads and highways, as the primary aggregate or as the base-
coarse material. Some chat is used in the construction of parking lots and drveways in
residential settings. The EPA discourages this particular use because of the possible human
exposure to heavy metals contained in chat in residential or high-child use settings. Because of
its extensive use in all types of road construction, the primary COnSumers of chat are county and
state departments of transportation. The EPA has issued a widely circulated Fact Sheet, dated
July 1995 and updated in February 2003, on the use and misuses of mine waste. This fact sheet
states that use of chat in unconfined situations presents a risk of exposure to both people and the

environiment. .

Three different types of fine-grained tailings, referred to collectively as tailings, were
identified from review of mill and chat processing operations: 1) fines from the gravity
separation process, 2) fines from the use of the froth flotation beneficiation process (after about
1920), and 3) fines produced from the washing and screening of chat for use as an aggregate.
Tailings are typically 30-60 percent silt-sized, the remainder being fine to medium-sized sand.
Due to finer grain size, tailings hold more moisture (20 to 30 percent) than chat. Metal content
varies by DA, primarily due to the type of tailings that are present. However, metals
concentrations in tailings are in general significantly higher than in chat. It is estimated that there
are 363,791 cubic yards of tailings in the Site. Unlike chat, tailings are not generally used as
aggregate; thus the volumes, estimated in 1995, are believed to be relatively accurate. However,
the estiniated volume may be low as some tailings are covered by chat, and these deposits are
only discovered when the chat is removed. No tailings were identified in the Klondike,
Belleville, Iron Gates, or Iron Gates Extension DAs.

7.0 Current and Potential Future Site Use

_ Land use in Jasper County is dominated by agriculture, with about 45 percent of the total
acreage In row crops or grass pasture. Residential, urban, and commercial/industrial areas
combined cover about 30 percent of the DA acreage. Uncultivated land is present along the
creeks and river channels that frequently flood, along active and inactive railroad right-of-ways,
and in mined areas. Deciduous woodiands generally dominate the uncultivated land.

The area around Joplin and the surrounding communities has, for the past several years,
been experiencing tremendous growth and expansion. Vacant uncontaminated land, particularly
in the Webb City area, is beginning to become scarce. The EPA has worked with four separate
developers 10 ensure adequate steps are taken prior to resi dential construction to protect human
healih. The local county officials are reluctant to establish ICs to control development in this
rural community. During 2004 alone, the EPA oversaw remedial actions by developers of eight
multi-unit apartment buildings and about 100 single family homes on mine and mill waste
contaminated lands. As uncpntaminated properties become more and more scarce, development

of mine and mill waste contaminated lands will increase.
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The local leaders have developed a master plan for some po'rtiohs of the county and the
EPA addresses these planning efforts n this ROD. The “Jasper County, Missouri Route 249

Redevelopment Plan" anticipates controlle
presently under construction. This ROD adopts the master plan as an IC which addresses future

hunan health risks by limiting residential developments to areas outside the highway corridor.

=
~

8.0 Summary of Site Risks

In general, the EPA has determined that the principal threat for OU-1 is the ecological
risk to aquatic biota caused by surface water containing the contaminants of concern (COCs) in
concentrations exceeding ALCs and potential risks to terrestrial vermivores that may be caused
by ingesting metals from soils exceeding threshold criteria. Additionally, as stated in the
previous section, developers continue to construct residential housing on contaminated land
which, if not conducted properly by removing or covering contaminated soil, will result in
unacceptable risk to people moving into these areas. ' '

The purpose of this ROD, therefore, is to document the EPA’s selected remedial actions
to mitigate the unacceptable pbuman and ecological risks. The objective is to achieve significant
reductions in COC loadings to surface waters, reduce risks to terrestrial vermivores. Moreovet,
the objective is to rely on the engineering control components of this ROD to permanently
protect future residents from the human health risks of exposure to mining and milling wastes. .
The actions presented in this ROD will help eliminate the need for ICs that have been required,
but have been difficult for the EPA to establish and implement. The EPA has determined, as °
lead agency, that the selected remedy in this ROD is necessary to protect public health or welfare
and the environment from actual or threatened releases of hazardous substances into the

environment.
8.1 Human Health Risk Assessment

‘The EPA prepared a baseline risk assessment for human health in 1995. The risk
assessment addresses exposure and metals toxicity, and summarizes both quantitative and

qualitative sk, Estimated metal intakes were compared to toxicity values in order to

characterize non-carcinogenic effects. For estimating carcinogenic effects, estimated intakes and

chemical-specific dose-response data were used to calculate the probabilities of an individual
developing cancer over a lifetime. Exposures to lead were assessed separately, through the use of
the Integrated Exposure Uptake Biokinetic Model (IEUBK). The risk assessment identified

* potential health risks for children who live on and near mill wastes, particularly those who also
consume backyard garden produce. Exposure to cadmium and lead in soils, mill wastes, and

. garden produce accounted for most of the numeric calculated health risk. The assessment
showed an unacceptable risk for people living on soils or mine waste with lead levels exceeding
800 ppm lead or 75 ppm cadmium. Remedial actions taken under OU-2/3 have addressed the

cnrrent risk,

d development in the corridor of the new Highway 249



The risk assessment identified a future risk for people building new homes on mining
waste areas where surface sotl or the mining wastes that contain COCs that exceed the action
{evels. The ROD for OU-2/3 includes ICs to reduce the future risk, and specify that the local
government should establish an environmental health ordinance to control residential
development on undeveloped lands with mining and milling waste. The EPA has worked with
the local government and encouraged development of such ordinances; however, no ordinances
have been established. Since the RODs were issued in 1998, many residential developments
have been built at the Site without protective ICs. The EPA has provided assistance o
developers and oversight of construction in some developments to reduce human health risks.
This ROD provides cleanup levels for contaminated soil and mine and mill waste to reduce the

reliance on iCs.
8.2  Ecological Risk Assessment

The Baseline Ecological Risk Assessment (BERA) evaluated risk to aquatic and
terrestrial systems in the Site. The BERA addresses risks to aquatic vegetation, aquatic
invertebrates, and fish by comparing the maximum measured concentrations of cadmium, lead,
and zine to water quality criteria and standards and conservative toxicity criteria. As evaluated in
the BERA, maximum dissolved COC concentrations in surface water exceed Missouri's Aguatic
Life Criteria (ALCs) and the Federal Ambient Water Quality Criteria (WQC), and the maximuin
concentration of COCs in some stream and pond sediments exceed low and severe effect
sediment toxicity criteria. Maximum dissolved COC concentrations in some Streams and ponds

exceed aquatic vegetation toxicity values.

Risks to soil function were addressed in the BERA by comparing soil COC
concentrations to toxicity benchmarks from the literature for plants, earthworms, and soil
microflora. Comparisons to phytotoxicity reference values indicate that most mine-impacted
soils contain COCs at congcentrations that could be expected to adversely affect plant growth.

Comparisons to conservative earthworm toxicity benchmarks in the BERA. indicated that
both mining-related and non-mining related soils contain COCs at concentrations that could be
expected to adversely affect earthworm populations. A site-specific study compared soil and
earthworm body-burden COC concentrations to a range of sub-lethal and lethal toxicity values.
Some soil COC concentrations exceeded the toxicity benchmarks.

The BERA evaluated risk to terrestrial receptors by modeling exposures to specific
feeding guilds within the terrestrial environment. Risks to terrestrial veriebrate populations and
communities were evaluated by comparing the average daily dose to selected toxicity reference -
values. An addendum to the final BERA reevaluated risks to terrestrial vermiveres and
concluded that terrestrial vertebrates that consume earthworms in soils with elevated COC

concentrations may experience adverse chronic effects.



A technical memorandum “Risk Management Considerations for Terrestrial Vermivores”
identified risk management strategies and described how risk-based cadmium, lead, amd zine,
threshold criteria were developed. These criteria establish a level of protectiveness that will
mitigate risks to terrestrial vertebrates as follows: lead at 804 ppm, cadmium at 41 ppm, and zinc
at 6,424 ppm. In summary, the BERA and addendum, other studies, and technical memorandum
indicate that ecological risk management at the Jasper County Site is driven by

1) exposure of aquatic biota to surface waters that contain cadmium, lead, and/or zinc

concentrations that exceed ALCs and 2) exposure of terrestrial vermivores to earthworms in soils-
that exceed risk-based threshold criteria established for the Site. The actions evaluated in the FS

do not address risk to terrestrial invertebrate populations or plants.

9.0 Remedial Action Objectives

~ The media-specific remedial action objectives (RAOs), developed in the FS (o address
the Site risks, are discussed in the following Sections: ‘

9.1. Source Material RAQO

The source material RAO has been designed to address the potential ecological
risks associated with direct exposure to COCs in mine and mill wastes, and in the affected soils
surrounding the wastes, Terrestrial vertebrates, specifically vermivores whose diet consists of
carthworms and other soil-dwelling invertebrates, are identified as the receptors of concern based
on information from the BERA. Ecological risks associated with source material erosion (as
sediment) and seepage/runoff are addressed in other RAOs.

Exposure routes consist of ingestion of earthworms and other invertebrates in source
materials and affected media with greater than 41 mg/kg cadmium, 804 mg/kg lead, or
6,424 mg/kg zinc that provide suitable habitat for site vermivores. Based on this exposure
scenario, the source material RAO is as follows:

Mitigate risks to terrestrial vermivores from exposure to COCs from mine, mill, and
smelter wastes within the Site, such that the calculated toxicity quotients or hazard

indexes are less than or equal to 1.0.

9.2 Sediment RAO

Sediments of concern in the Site consist of source materials that are eroded from
source areas to waters bodies; Class P streams (as defined under Missouri’s water quality
standards program), and their tributaries. Sediments represent a unique category of source
materials that have been transported, or may be transported in the future, to aquatic environments
where they potentially affect water quality and streambed substrate, thereby posing risks to
aquatic biota. The exposure pathway of concern for the sediment RAO is the movement and



redistribution of source materials that could result in exposure of aquatic biota to elevated cocC
concentrations. The COCs for scdiments are cadmium, lead, and zinc. The sediment RAO for

OU-1 is as follows:

° Mitigate risks (0 aquatic biota in Class P streams and their tributaries exceeding Federal
ALCs for the COCs by controlling the transport of mine, mill, and smelier wastes from
source areas to waters of the state. . ‘

43 Surface Water RAOs

Two RAOs have been developed that address two different pathways of exposure
(o aquatic biota. The firgt exposure pathway of concen is the transport of COCs to Class P
streams and their tributaries resulting from seepage and runoff (dissolved and particulate metals)
from source materials. The second exposure pathway involves the transport of COCs to Class P
streams and their tributaries resulting from mine pit and pond discharges. The criteria for Class
P streams and their tributaries are the Federal ALCs, as calculated based on the hardness
observed in the individual surface water bodies. The RAOs for QU-1 surface water are as

follows:

. Mitigate exposure of aquatic biota to COCs seleased and transported from mine and mill
wastes where surface water applicable or relevant and appropriate requirements (ARARs)

are exceeded in Class P streams and in tributaries.

. Mitigate exposure of aquatic biota to COCs released and transﬁorted from Site mine-
related pits and ponds where surface water ARARs are exceeded in Class P streams and

in (ributaries.

04  Groundwater RAO

The groundwater RAO‘addresses exposure of aquatic biota ta COCs in Class P

streams that receive discharge from flowing mine 'o‘;j'q_ﬁing's (¢.g., mine shafls, vents, subsidence
pits, etc.). The contaminant criteria are Federal ALICs. The COCs for QU-1 groundwater are

cadmium, lead, and zinc, The RAO for ouU-1t gl;oundwater is as follows:

o Mitigate exposure of aquatic biota to COCs in reléases of groundwater from flowing
inine shafts of the Site where surface water ARARs are exceeded in Class P streams and

.in tributanes.
The groundwater RAO for this OU is limited to protecting the surface water from
. groundwater impacts due to flowing mine shafts. The RAO of mitigating human health

risks from exposure to the contaminated shallow aquifer was addressed in OU-4,
Groundwater, which provides an alternate public water supply to residents and establishes
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ICs to mitigate the future risks of drilling new drinking water welis in the shallow aquifer.
The Missouri Well Driilers law and regulations control shallow and deep aquifer well
drilling in the Jasper and Newton County areas to reduce the risk that residents might use
the contaminated shallow aquiter. The ROD for QU-4 determined that it is technically
impractical for the Agency to remediate the shallow aquifer to achieve compliance with
chemical-specific ARARs for drinking water sources. The EPA determined that 1t is not
technically feasible from an engineering perspective to remediate groundwater because of
the wide spread nature of contamination throughout the shallow aquifer, karst conditions,
and interconnectedness of the mine workings within the shallow aquifer. Although
contaminated groundwater seeps into surface waters and confributes some contaminants
of concern, the groundwater RAO for this OU addresses only specific groundwater source
where remediation is technically feasible, such as the flowing mine shafts, because of the
technical impracticability of cleaning up the entire shallow aquifer to meet maximum

. contaminant levels for drinking water. ‘

10.0 Developmen-t of Cleanup Levels

Cleanup criteria to protect terrestrial organisms were developed during the Remedial
Investigation/Feasibility Study process as documented in the technical memorandum “Risk
Management Considerations for Terrestrial Vermivores”. Based on the findings in that
document, the EPA is selecting cleanup criteria to protect the terrestrial environment of 800 ppm

lead, 40 ppm cadmium, and 6,400 ppm zinc. -

The ROD for OU 2/3 established action levels for protection of human health at 800 ppm
lead, and 75 ppm cadmium (25 ppm cadmium in existing gardens). No zinc level was -
established because zine in soil has not been determined to cause a risk to people. The action
levels were based on discrete samples collected in individual residential yards, where the highest
recorded discrete sample was used to trigger a cleanup action for the yard. Once ant action was
" triggered in a yard, all soil exceeding 500 ppm lead was removed to a maximum depth of 12
inches. Analyses performed by the EPA of the more than 50,000 samples collected during the
OU 2/3 action indicates that the single highest sample for a yard of 800 ppm lead, generally
translated to a yard average lead concentration of 400 ppm. OU 2/3 actions, 23 stated, were
triggered based on single highest sample results. Subsequently, the EPA has released new
guidance stating that residential cleanup actions should be based on yard average concentrations.
Using the yard average method of determining cleanup action generally results in lower action
levels than using the single highest value, or “hot spot” method to achieve equal protectiveness.
Additionally, the EPA guidance established 400 ppm lead as a screening level for site, below
which cleanup actions are generally not watranted. The 400 ppm lead value established in the
EPA guidance is considered to be protective of young children. Therefore, the EPA has
determined that protection of human health at this Site requires the cleanup of source materials at

action levels of, at least, 400 ppm Jead and 75 ppm cadmium,
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the human health and terrestrial criteria differ with respect to cleanup levels.

Obviously,
“Therefore, the selected remedy uses the most conservative value between the two sets of criteria

as the overall action levels for the Site to protect both future human health and the terrestrial
environment. The action levels for source materials and contaminated soils will be 400 ppm '

lead, 40 ppm cadmium, and 6,400 ppm zinc.

Numeric action levels for source material for protection of the aquatic environment are
not being established in this ROD.. Aquatic¢ sediment criteria are generaily much tower than the
concentrations found in the Site source materials. Any source material eroding into streams Js
considered to create unacceptable tisk to aquatic organisms. Therefore, action criteria for source
matertal to protect the aquatic environment are strictly visual, in that any source material eroding,
or with high potential to erode to streams and their tributaries will be removed and disposed.

(1.0 Summary of Alternative Cleanup Plans Evaluated

The EPA developed and evaluated six alternatives during the FS. The no action

alternative also was evaluated, however, the EPA believes that the no action alternative is not

protective of ecological health and does not consider it a viable option. The no action alternative
and the five action alternatives are described below. Additionally, each of the alternatives will |
require, to varying degrees; ICs to protect and augment the remedy. The types of ICs that may be

i ciuded with the remedies are described at the end of this section.

" i1.1 Remedial Alternatives
The following six remedial al lernatives were developed in the FS

Alternative 1: No Further Action - This alternative prescribes no new remedial actions
but recognizes and takes into consideration the cngineering actions, rules, regulations, ICs, and

cultural and land use practices that are currently ongoing or are planned to be performed or
implemented, such as the removal and remediation actions and ICs being implemented under
OU-2/3, OU-4, the Highway 249 project conducted by the MDOT, and ongoing chat recycling.
Cost of this alternative is estimated at $291,000 for continuation of the 1Cs for 30 years. Waste
reduction or containment would be zero. :

Alternative 2 Source Consolidation, In-Place Containment through Revegetation
Using Biosolids, and Recycling - This alternative is a comprehensive alternative that pairs early
response actions with Jong-term containment and 0n-going recycling. The iritial response
actions would remove source materials from the floodplains and tributary channels and
sonsolidate these matefial§ in ou-site waste contdinment cells. Long-term actions include the use
of biosolids to treat, revegetate, and stabiii'fcc-tij'e"é‘d’risoljdated mill wastes, as well as the
unconsolidated upland mill waste deposits that remain on site. These long-term treatment and
containment actions are designed to reduce metal loadings to surface water, sediment transport,
and risks to terrestrial vermivores. This alternative recognizes chat recycling as an ongoing

12

o
Lohz—a SRR e |




cultural practice and, by establishing ICs, addresses the inadequacies of current uncontrolled
recycling to eventually diminish the amount of untreated and un-contained mill wastes that are
subject fo runoff and erosion and addresses all chat after 30 years. ICs are designed to regulate
chat recycling, end uses for recycled chat, and post-recycling land remediation, Cost of this

alternative is estimated at $44,3 12,000 for remedial action and continuation of the ICs wit_h

annual operation and maintenance (O&M) of $101,000. Waste reduction or containment would

be 84 percent.

Alternative 3: Source Consolidation, In-Place Containment Using Simple Seil
Covers, Revegetation, and Recycling - The initial response actions are essentially the same
under this alternative as under Alternative 2. However, instead of using biosolids applications,
this alternative reduces the timeframe to 12 years for remedial actions by using simple vegetated
soil covers to contain the consolidated mill wastes, as well as unconsotidated upland mill waste
deposits remaining on site. Under this alternative, chat recycling is recognized as an ongoing
practice that reduces the volume of mill wastes subject to runoff and erosion and addresses all
chat after remediation of other source materials. ICs for chat recycling are the same as
Alternative 2. Cost of this alternative is estimated at $77,112,000 for remedial action and
continuation of the ICs with annual 0&M of $83,600. Waste reduction or containment would be

80 percent.

Alternative 4: Source Removal and Disposal in On-Site Subsidence Pits - This
alternative emphasizes the excavation and disposal of source materials in selected on-site
subsidence pits that provide a suitable environment for subaqueous mill waste disposal. This
alternative prescribes the excavation and disposal of more source materials than either
Alternatives 2 or 3, and retains limited opportunities for ongoing chat recycling with the same
ICs. The time-frame needed to excavate and dispose of source materials in subsidence pits is
estimated at five years. Cost of this altemnative is estimated at $58,543,000 for remedial action

and continuation of the ICs with annual O&M of $22,500. Waste reduction or containment
would be 90 percent.-

Alternative 5a: Source Removal and On-Site Disposal in Aboveground Repositories -
Alternative 5a prescribes the same degree of excavation and disposal as Alternative 4. However,
instead of disposing of the mill wastes in on-site subsidence pits, the wastes are consolidated and
disposed in-aboveground repositories with geo-composite soil covers designed to nearly eliminate
infiltration and seepage. Asunder Alternative 4, opportunities for ongoing chat recycling are
i_ncludecl. Cost of this alternative is estimated at $93,707,000 for remedial action and continuation
of the ICs with annual O&M of $137,000. Waste reduction or containment would be 90 percent. '

Alternative 5b: Source Removal and On-Site Disposal in Centralized, Aboveground
Repositories and Limited Water Treatment ~ This alternative is called Alternative 5b because
it shares similarities with Alternative 5a in terms of its reliance on excavation and disposal of
mill wastes in on-site aboveground repositories. However, this alternative is more aggressive in
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the amount of mill wastes that are disposed and in the degree of consolidation through the use of
centralized repositories. In addition, Alternative 5b couples on-site disposal with passive
anaerobic treatment systems to treat the discharges from selected mine openings. Cost of this
alternative is estimated at $81 ,296,000 for remedial action and continuation of the ICs with
annual O&M of $102,000. Waste reduction or containment would be 100 percent.

11.2 Source Material Institutional Controls

This section provides information on ICs that were developed to augment the
alternative cleanup plans evaluated in the FS. Selected ICs are included in this ROD to enhance
and protect the engineering controls in the selected alternative (described in Section 13). ICs are
defined as non-engineered access of jand use restrictions designed to reduce or prevent residual
human health or ecological risks that may remain following the implementation of engineered
remedial actions at CERCLA sites. ICs may be useful for controlling human and environmental
exposures and improving fong-term protectiveness of engineering controls. '

The active cleanup plans, Alternatives 2, 3, 4, 32 and 5b, evaluated in the FS include an
IC to reduce the exposure risks to ‘humat health and the environment from chat recycling
activities. The IC considered was to enter into legal agreements with individual owners/
operators of chat recycling operations, This IC was developed to regulate chat recycling, end
uses for recycled chat, and post-recycling Jand remediation, and is described in detail in the FS

under Alternative 2.

Two general types of ICs were considered in the FS and are proposed to supplement the
engineering components of the preferred alternative. In general, the ICs proposed for the
preferred alternative should be adopted by a governing body and can be subject to amendment in
the future. However, some of the proposed ICs can be established by land use controls under
state property laws.” The two types of ICs proposed to control source materials that would be
disposed or capped on site under the preferred alternative are land use restrictions and access
control, and land use regulations and health codes to protect human health. '

12.0  Summary of the Comparative Analysis of Alternatives -

The National Contingency Plan (NCP), 40 CFR Section 300, requires the EPA to
evaluate remedial alternatives against nine criteria to determine which alternative is preferred.
The EPA performs this analysis during the FS. The detailed analysis in the FS Report provides
an in-depth analysis of the six_alternatives compared against the nine criteria. An alternative
must satisfy all nine criteria before it can be selected. “The first step is to meet the threshold
criteria, which are overdll protection of public health and the environment and compliance with

ARARs. In general, alternatives that do not satisfy these two criteria are rejected.
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The second step is to compare the alternatives against a set of balancing criteria. The
NCP establishes five balancing criteria which include 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.

12.1 Threshold Criteria

The foliowing presents a brief description of how the alternatives satisfy the
threshold criteria of overall protection of public health and the environment and compliance with

ARARsS.

12,11 Overall Protection of Human Health and the Environment

, This criterion provides an overail assessment of whether an alternative
meets the requirement that it is protective of human health and the environment. The overall
assessment of protection is based on a composite of factors from other criteria, especially long-
term effectiveness and permanence, short-term effectiveness, and compiiance with ARARs. A
comparative analysis of the remedial alternatives with respect to the overall protection of human

health and the environment is given in Table 2.

‘ Alternatives 2, 3, 4, 5a, and 5b will protect the ervironment to varying degrees. Because
~ of the continued risks t0 aquatic and terrestrial biota, Alternative 1 (No Further Action} 18 not
considered protective of the environment. None of the RAOs identified for OU-1 are
consistently met under this alternative. Some or ail of the residual wastes will exceed the
threshold criteria for vermivores and continue to pose wildlife exposure issues for an indefinite

time period.

Alternative 2 provides protection of the aguatic environment through early response
actions coupled with interim and long-term actions, such as long-term recycling, designed to
address the surface water and sediment RAOs. The surface water RAOs may not be met in all
Class P streams all the time because the Jong-term surface water actions prescribed under
Alternative 2 may hot be completely offective or reliable in meeting ALCs under all flow
conditions. Alternative 2 may not be fully protective of aquatic life in the unclassified tributaries
in the near future because the federal chronic ALCs would continue to be exceeded under most

flow conditions and the surface water RAOs would fail to be achieved. However, Alternative 2
would likely achieve protectiveness ‘n the tributaries over a very long time frame, i.e., centuries.
Although the main actions addressing surface water would occur within the first few years, the
time frame for full implementation of the surface water actions is very long, on the order of 30

- vears. The time estimated to complete Alternative 2 is based on estimated availability of
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biosolids from known sources of wastewater treatment piam‘. studges. If sources of supplies for
biosolids included additional wastewater treatment plants, composted poultry or other animal -
waste, the time frame could be significantly shortened.

Alternative 2 addresses the source material RAO primarily by deep tilling vegetated chat
and transition zone soils to reduce metals concentrations below the threshold criteria for
vermivores, and might provide a treatment effect to reduce toxicity of the residual metals. With
regard to vegetated chat and transition soils, risks to terrestrial vermivores, such as the short-
tailed shrew and American Woodcock are low. However, Alternative 2 also relies heavily on
ICs, for at least 30 years, to control chat recycling, which offers significantly less permanent and
less effective overall protection of human health and the environment compared to the active
engineering controls in Alterative 4, which may permanently contain source materials.
Although the 1Cs described in the 1998 Selected Remedy for OU-2/3 provide limited protection
for residential development, these controls are not effective unless the local government enacts
as not occurred. Thus, Alternatives 2 and 3 rely on IC components 0

land use controls, which h
reduce risk from recycling chat and are not as protective as Alternatives 4, 5(2) and 5(b), that use

engineering controls to contain source materials.

The groundwater RAO is addressed under Alternative 2 by engineering actions designed
to reduce the amount of surface water captured by open mine shafts. These actions include
plugging selected mine shafts and diverting surface flows away from open shafts, collapsed
shafts, subsidence pits, and other features that connect the surface water regimes to the shallow

aquifer.

Alternative 3 relies on early response actions with long-term containment and on-going
recycling. It would be protective of aquatic resources by addressing the principal surface water
threats in the Site through the initial source consolidation actions aimed at addressing surface
water and sediment RAOs. However, like Alternative 2, Alternative 3 may not be fully
protective of aquatic life in the iributaries in the near term because the federal chronic ALCs
would continue to be exceeded under some flow conditions and the surface water RAOs would
fail to be met. Alternative 3 would likely achieve protectiveness in the tributaries over a very
long lime frame, 1.€., centuries. The use of simple soil covers would allow an aggressive
schedule for addressing the RAOS (12 years). The source materials RAOs are addressed under
Altemative 3 by consolidating and capping tailings, barren chat, in- and near-stream vegetated
chat, and vegetated chat sediment Sources with simple soil covers. In addition, upland vegetated
chat and transition zone soils are deep tilled to reduce metal concentrations below threshold

criteria for terrestrial vermivores. These en gineering actions are expected to achieve the source
material RAQs at full implementation. :

In Altemative 3 the groundwater RAO is addressed by engineering actions designed to
reduce the amount of sutface water captured by open mine shafts, such as plugging certain
selected mine shafts and diverting surface flows away from open shafts and subsidence pits.
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These actions are deemed adequate for addressing the groundwater RAO by further reducing
metal Joads to surface waters, although, groundwater discharge to surface water does not drive

ALC exceedances under current conditions.

Alternative 4 would be protective of human health and the environment by nearly
eliminating the transport and exposure pathways associated with surficial mill waste deposits.
Alternative 4 is expected to be capable of achieving the metal loading reductions needed to meet

the surface water RAOs in the Class P streams soon after completion of the remedial actions and

in the tributaries in a relatively short ime frame thereafter, i.e., decades. Therefore, Alternative 4

would meet the surface water RAOs and be protective of aquatic life.- Modeling and
demonstration project results indicate that disposing of mill wastes m subsidence pits may result
in a short-term local release of metals to groundwater. However, the release of metals was
observed to be temporary, local n nature, and is expected to have a minor impact on surface
water quality. In the long term, groundwater quality is expected to improve relative to current
conditions because the flux of atmospheric oxygen and oxygenated surface water into the mine
workings will be locally reduced. Hence, the groundwater RAQ is expected to be addressed

through long-term and permanent improvement in groundwater quality.

 Alternative 5a will be protective of human health and the environment. The source
materials, surface water, and sediment RAOs would be achieved in an aggressive timeframe,
approximately seven years. Compared with current conditions, aboveground disposal of source
maierials will significantly reduce surface water Joadings from mining related sources because
surface runoff and sediment transport to Class P streams and their tributaries are nearly
eliminated. Therefore, Alternative 52 would be protective of aquatic life.

Alternative 5b would be fully protective of human health and the environment because all
source materials would be effectively isolated from human and environmental receptors and.
prevented from interacting with other media. Source material, surface water, and sediment
RAOs would be achieved in a relatively short timeframe (five years). Metal loadings to Class P
streams and their tributaries are expected to be nearly eliminated by excavating all source
materials and sediments containing mill wastes, disposing of the wastes In secure, aboveground
repositories, and reclaiming the excavated areas. Therefore, Alternative 5b would be protective

of aquatic life.
12.1.2 Compliance With ARARs

This criterion is used fo decide how each alternative meets federal and

state ARARs, as defined in CERCLA Section 121. Compliance is judged with respect to
chernical-specific, action-specific, and location-specific ARARs as well as appropriate criteria,
advisories and guidance to be considered (TBCs). A list of ARARs identified for each
alternative is in the FS report. A comparative analysis of remedial alternatives with respect to

compliance with ARARs is given in Table 3.
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Chemical-Specific ARARs
A list of federal and state chemical-specific ARARs is given in Table 4. A
principle risk addressed in this ROD is the exposure of aquatic life from contaminants of concern

in surface waters. The principle chemical-specific ARARSs that the preferred alternative must
comply with are the standards and criteria established under the CWA for protection of aq uatic

life. These standards are established by the EPA and state and tribal governments pursuant 10
CWA regulations at 40 CFR Part 131. ' '

The identification of chemical-specific ARARs for surface water in the Jasper County
Site is complex because divergent federal and state water quality standards and criteria exist, the
existing state criteria are currently being reevaluated, and opportunities exist for developing site-
specific criteria. The EPA does not consider the current Missouri WQC to be protective of
aquatic life, for example, in the unclassified streams, such as the tributaries to designated
perennial (Class P) streams. To address the EPA's concemns about the possible lack of state-
wide protectiveness, Missouri's Water Pollution Control Program is currently in the process of
revising the state’s WQC. Preliminary work performed by the state indicates Missouri’s revised
WQC will likely be similar to current Federal standards. Although Missouri’'s WQC may be
relevant and appropriate chemical-specific requirements for surface waters within the Jasper
County Site, presently, the federal criteria are more stringent and more protective. Thus, the
remedial alternatives must comply with the federal criteria under CW A regulations. When
Missouri’s revised WQC are promulgated, it is anticipated that the EPA will consider them to be
protective, and they may become the relevant and appropriate requirements in the future as the '

EP A conducts five-year reviews of the remedy selected for OU-1.

In addition, the federal chronic ALCs are also considered relevant and appropriate
requirements for Class P streams within the Jasper County Site because the Class P streams

identified as part of the remedial actions flow into Kansas, and Kansas has adopted the federal

chronic ALCs for the streams into which the Site's Class P streams flow. Inthe Class P streams
and their tributaries, the federal chronic ALCs are considered relevant and appropriate for

purposes of the comparative analysis of compliance with ARARs.

Alternative 1, the No Futther action alternative, represents a continuation of current
conditions. Under current conditions, periodic exceedances of surface water ARARs are
expected to occur in Class P streams and more commonly in their tributaries. Although surface
water quality is expected to gradually improve due to the continued reduction in chat volumes
through recycling, Alternative 1 is not expected 10 consistently comply with the surface water

ARARs.

Alternatives 2 and 3 may not be capable of achieving the greater than 90 percent
reductions in zinc loads needed to comply with federal ALCs in all Class P stream segments and
their tributaries under ail flow conditions. Chemical-specific ARARSs for surface water are
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expected to be consistently met by Alternatives 4, Sa, and 5b. In addition, Aliernatives 4, 5a, and

5b will result in compliance with the surface water ARARS in a relatively short timeframe, 5 to 7

_ years. However, monitoring of Alternative 4 will be necessary to assess any short-term 1ncrease
in metal concentrations in surface water or drinking water wells.

Action-Specific ARARs

All of the candidate alternatives are equally capable of meeting the action-
specific ARARS identified for the individual alternatives. A list of federal and state action-

specific ARARS is given in Table 3.
Location-Specific ARARs

All of the candidate alternatives are equally ca;ﬁahle of meeting the
location-specific ARARs identified for the individual alternatives. A list of federal, state; and

local location-specific ARARs is given in Table 6.
To Be Considered

Alternatives 1 and 2 are not expected to comply with the threshold criteria
for terrestrial vermivores, as vegetated mill wastes will be left on site that will likely exceed the
criteria. Under Alternative 2, biosolids applications alone, without deep tilling or soil '

amendment, are not expected to reduce toral metals levels below the threshold criteria. All other

alternatives are expected to comply with the total metal-based criteria.

The EPA’s probable effect concentrations and equilibrium partitioning sediment
guidelines are identified in Table 4 as chemical-specific TBCs for Site sediments. It is uncertain
if these TBCs would be achieved under any of the candidate alternatives. However, with time,
the COC concentrations in sediments should approach background levels under all the action

alternatives.
12.2  Balancing Criteria

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

12.2.1 Long-Term Effectiveness

, This criterion addresses the results of a cleanup action in terms of the risk
remaining al 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
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manage the risk posed by treatment residuals and/or untreated wastes. A comparative analysis of
remedial alternatives with respect to long-term effsctiveness and permanence Is given in Table 7.

Magnitude of Residual Risks

The volume and acreage of mill waste left on Site and the engineering

controls prescribed for stabilizing or containing the wastes at full implementation provides a

means of comparing the magnitude of residual risks under each of the remedial alternatives.

Alternative 1 provides no engineering controls to manage the residual risks associated with
of land affected by mill wastes. Under Alternative 1, residual risks to

approximately 5,000 acres
car current levels; Alternative 2

terrestrial vermivores and aquatic biota would remain at or n
would result in less affected lands and would manage the residual risks. Of the action

" alternatives, Alternative 3 would result in the greatest ldnd area affected by mill waste and the
residual risks would be the highest of the action Alternatives. The magnitude of residual risks 1s
potentially low under Alternative 4 because source materials are permanently disposed

underground. The Footprints of the filled subsidence pits, and the biosolids treated areas will
require long-term protection to manage residual risks. Groundwater monitoring is also necessary
for managing and assessing residual risks over time. The residual risks under Alternative 5a
would be essentially the same as under Alternative 4, except that the area occupied by permanent”
waste repositories is larger under Alternative 5a, and Alternative 4 requires groundwater
monitoring. Under Alternative 5b even less affected lands would remain. Based on the above

evaluation, the magnitude of residnal risks is lowest under Alternatives 4, Sa, and 5b.
Adequacy and Reliability of Engineériné Conirols

- The comparison of aliematives with respect to the adequacy and reliability
of controls is based on a variety of factors, such as treatability testing resuls, fechnology
literature reviews, modeling results, and engineering judgement.

Under Alternative 1, mill wastes are left on Site with no vegetation or engineered cOVEr

systems. Leaving source materials uncovered and unvegetated is not adequate or reliable for
preventing risks to aq uatic life. Alternative ] does not address risks to terrestrial vermivores®
because a large volume of wastes will remain that exceed the threshold criteria for yermivores.

Direct vegetation, as prescribed under Alternative 2, may be only partially adequate for
reducing seepage and metal loadings to surface water, even though the use of biosolids provides
A treatment effect on the metals in the wastes. From an engineering perspective, the direct '
revegetation of source materials prescribed under Alternative 2 is considered the least permanent

or reliable of the cover systems proposed under the action alternatives.
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The simpie soil covers prescribed under Alternative 3 more adequately and reliably -
reduce infiltration and seepage. Although Alternative 3 is an improvement over Altemnatives 2,
Alternative 3 is only partially adequate for reducing seepage, metal loadings to surface water, and

risks to aquatic life. Altemative 3 is adequate and reliable for addressing risks to terrestrial
vermivores. ' ' '

Excavation of source materials and disposal in subsidence pits, as described under
Alternative 4, represents the most permanent and reliable method of meeting the RAOs pending
successful monitoring of groundwater over time. This altemative permanently contains the
source materials in pits which prevents direct contact exposutes for terrestrial life and humans,
and significantly reduces the need to rely on previously planned, but less reliable, ICs to reduce
human health risks from direct contact with the source materials. By removing the source
materials from the flood plains and erodible areas and containing it in disposal pits, Alternative 4,
permanently eliminates runoff and infiltration due to the source material waste piles from '

contaminating surface waters.

Alternatives 5a and 5b are highly effective known technologies. Alternative 4 is
somewhat more reliable and permanent because source materials are disposed underground,
instead of aboveground. Although the prescribed reposi tories in 52 and 5b are secure, they
would require perpetual maintenance and JCs to prevent disturbance over a larger area compared
to the maintenance that will be require by Alternative 4, due to the type of waste caps involved

and the acres of disposal area.
12.2.2 Short-Term Effectiveness |

This criterion addresses the effects of the altemative during the
construction until the cleanup is completed and the selected level of protection has been achieved.
A comparative analysis of remedia] alternatives with respect to shori-term effectiveness is given

in Table 8.

Risks to the Local Communities and Workers

Potential risks to local communities during remedial actions are similar
under all candidate alternatives. The conventional risks posed by earthmoving and construction
activities are readily mitigated through engineering controls, safety fraining, and public
involvement efforts. Potential risk to workers during remedial actions is similar under all of the

action alternatives.
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Potential Environmental Impacts

The implementation of the action alternatives may result in environmental
impacts, including potential nitrogen and phosphorus loading to surface water, depletion of non-
renewable soil resources, and degradation of riparian and aquatic habitat.

Improper of eXCessive biosolids applications could result in impacis to surface waters
caused by increased nitrogen and phosphorus. Alternatives 2 and 3 rely most heavily on
biosolids applications to achieve the RAOs, and the potential environmental impacts are a
r these two alternatives. Under Alternative 3, several hundred acres of
il waste will be capped with soils. Alternative 4 also relies on biosolids application, butto a
much lesser degree than Alteratives 2 and 3. During the early stages of revegetation, these
sceptible to erosion. Local streams could receive elevated sediment loads

particular concern unde

capped areas will be su
during rainfall events.

The depletion of non-renewable soil resources is a potential environmental concern.
Alternative 2 relies on borrow soil the least. Allernatives 4 and 5b rely on borrow soils much
less than Alternatives 3 and 5a, and soil depletion is not expected to result in significant
environmental impacts under Alternatives 4 and 5b.

Placement of mining wastes in the pits under Alternative 4 could result in short-term
increases in metals concentrations to groundwater which may threaten nearby wells and surface
waters if disposal pits are located near water wells or surface waters. Locating pits in these areas
will be avoided to the extent practical and monitoring groundwater chemistry will identify

increases in metals concentrations.

channels, riparian areas, and wetlands may damage

Removing sediments from stream
sensitive aquatic ecosystems. Proper timing of sediment removal activities will minimize this
r under each altemative except Alternative 1,

damage. These environmental risks are simila
which does not involve sediment excavation.

Based on the above evaluation, the actions prescribed under Alternatives 4 and 5b have
the least potential for environmental impacts.

Time Until RAQs Are Achieved

Alternative 2 requires significantly longer time to implement than other

altematives due to the limited supply of biosolids available within a reasonable distance from the

Site. 1f additional sources of biosolids, such as poultry litter, are available, the time frame
required to implement Alternative 2 could be shortened. The timeframe required to implement
Alternative 3 is intermediate between Alternative 2 and Alternatives 4, 5a, and 5b. At full
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implementation, the surface water and source material RAOs may not be fully achieved under
Alternatives 1, 2 and 3. RAOs are achieved under Alternatives 4, 5a, and 5b in approximately

the same time frame, between 5 to 7 years.

12.2.3 Reduction of Toxicity, Mobility, or Yolume 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 (TMV) of the contaminants. A comparative analysis of remedial alternatives
with respect to reduction of toxicity, mobility, or volume through treatment is given in Table 9.

Alternatives 2, 4, and 5b are the alternatives expected to achieve TMYV reduction.
Alternative 2 incorporates application of biosolids, which may provide some treatment and
stabilization of the metals. Under Alternative 4, subaqueous mill waste disposal is expected fo
result in remineralization of metal oxides as insoluble sulfides; thereby reducing the mobility of
the metals.. This method of treatment would be permanent and irreversible unless the mill wastes
were removed from subsidence pits and exposed to oxidizing conditions. Under Alternative 5b,
the only treatment occurs in passive anaerobic wetland treatment systems as sulfate-reducing .

bacteria remineralize metal oxides to insoluble sulfide forms, thereby reducing metals mobility.

The concentration of metal in the waters treated by the passive anaerobic treatment systems I8

minor compared to the metal contained within source materials, thus treatment volumes under
Alternative 5b are considered negligible. '

12.2.4 Implementability

| This criterion addresses the technical and administrative feasibility of
implementing a cleanup and the availability of various services and materials required during its
implementation, All the alternatives are readily constructable. However, the passive anaerobic
treatment systems prescribed under Altemative Sb are innovative and few large-scale sysiems
have been constructed. A comparative analysis of remedial alternatives with respect to

implementability is given in Table 10.

The implementation of all the action alternatives will require varying degrees of
coordination between the EPA, state and local agencies, landowners, and chat recyclers. Under
any circumstanoe, administrative implementability is expected to be complicated by the fact that
none of the parties that would be implementing the remediation own the lands that would be

involved in the remedy.

Alternative | rcq}lires'no materials to implement. The availability of biosolids and
borrow soils affects the implementability of the action alternatives. Because of the limited
supply of biosolids available within a reasonable distance from the Site, the timeframe for

implementing Altemative 2 depends on the amount of biosolids used. The timeframe for
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implementing Alternative 2 may be relatively long (up to 30 years) due to the large volume of
biosolids needed to implement the alternative and the availability of the biosolids. However, the
use of poultry litter or other biosolid sources may shorten this timeframe. Alternative 3 relies
less on biosolids applications and can, therefore, be implemented in a shorter timeframe (12
years). The timeframes for Alternative 4 (7 years), 5a (7 years), and 5b (S years) are not
dependent on biosolids applications because these alternatives use significantly less biosolids

than Alternatives 2 and 3.

Alternative 2 uses no borrow soils. However, when simple soil covers are prescribed
instead of biosolids applications under Alternative 3, a very large amount of borrow soil is used
to accomplish approximately the same level of waste containment. The extremely large volume
of soil needed to implement Alternative 3 may preclude its selection as a preferred alternative
because the non-renewable soil resources of Jasper County may be depleted.

'Alternatives relying on ICs to regulate chat recycling are not readily implementable. The
administrative inefficiencies in developing and implementing Jegal agreements may preclude

uch ICs as a component of the preferred alternative because of the required level of

sclection of s
d operation and maintenance of chat

coordination with chat owners/operators and the require
recycling which state and local officials would need to perform.

12.2.5 Cost Effectiveness

This criterion addresses the direct and indirect capital cost of the remedy.

Operation and maintenance costs incurred over the life of the project, as well as present worth -

costs, are also evaluated. This comparison of costs among alternatives is presented in Table 11,

Alternative 4 is considered the most cost-effective alternative. Although the cost of

Alternative 2 is less than Alternative 4, Alternative 2 is considered less effective and may not

meet the RAOs. The significant increase in costs for Alternative 3 is not justified since
Allemative 3 is considered less protective than Alternative 4. Alternative 5a and 5b are both

effective but are significantly more costly than Alternative 4.

12,3 Modifying Criteria

The two modifying criteria of community and state acceptance are intended to

assess the views of both groups regarding various cleanup approaches. The EPA has held

humerous méetings with the MDNR and the Jasper County Citizen’s Task Force to discuss the
effectiveness of sub-aqueous disposat. The EPA held a public meeting and opened a comment '
period to assess the publics’ opinion and preference for a remedy. Comments received from the
public indicate that the community fully supports Alternative 4 as the preferred alternative.
MDNR supports the modified Alternative 4 as the Selected Remedy as presented I this ROD.
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13.0 Selected Alternative

This section presents the detailed description of the EPA’s selected alternative, which is
EPA has modified the alternative slightly by

Alternative 4 in the FS, with the exception that the
eliminating the chat recycling ICs, and revising the action levels based on comments received
from the public. Alternative 4 is a remedial alternative based on excavating and disposing of

source materials in on-site subsidence pits for addressing the principal threats, i.e., risks to

aquatic biota caused by surface water containing COCs in concentrations exceeding ALCs,
potential risks to terrestrial vermivores that may be caused by ingesting metals from soils
exceeding threshold criteria, and exposure of people to metals-contaminated soil and mine
wastes. This alternative relies on excavation and on-site disposal and prescribes a high degree of
mine and mill waste consolidation fo address the RAOs. In addition, the timeframe for this
alternative is aggressive because the schedule is not dependent on the availability of biosolids or .
the time required to construct simple soil covers on numerous waste containment cells. Detailed
costs associated with the implementation of Alternative 4 are presented Table 12. The total cost

estimated for this Alternative is $58,543,332 for construction, with an estimated annual operation

and maintenance cost of $22,500.

The detailed description of Alternative 4 is presented in the following subsections.

13.1 Selected Alternative Rationale

Alternative 4 relies on the disposal of source materials in on-site subsidence pits
to achieve significant reductions in COC loadings to surface waters, as well as reducing risks to
terrestrial vermivores, and to people who may move into residences constructed in contaminated
areas. In contrast to the current situation in which mill wastes have been placed aboveground and
are exposed to erosion and natural weathering forces, Alternative 4 takes advantage of the
naturaily-occurring geochemical conditions underground, especially in flooded mine wotkings, to

arrest the natural weathering processes and create favorable conditions for the formation of

relatively insoluble mineral assemblages. A short-term release of metals to groundwater after

- placing the mill wastes in the subsidence pits 1s expected. However, the impacts to surface waters
should be localized and the affect on surface water metal loading relatively minor when compared

{0 the significant role played by surficial waste deposits as a metals source during high-flow

conditions.

A growing body of en gineering experience and scientific investigation points to
ning and milling wastes as a cost-

underground or underwater (subaqueous) disposal of mi
offective and environmentally safe disposal method. The results of batch leach tests of Galena,

Kansas arca mine wastes were used to model the subaqueous disposal of mill wastes. The report
concluded that placing mill waste underground in subsidence pits can significantly reduce the
transport of mefals from the wastes to surface waters. Recent site-specific work performed by
MDNR in the Logan Uplands area of the Oronogo/Duenweg DA supports the conclusion that
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subagueous disposal of nineralized waste rock does not adversely affect groundwater quality.
To further evaluate and document the effects of this alternative, a subsidence pit demonstration
project was initiated in the Waco DA in July 2001. This demonstration project was designed to

evaluate the possible changes in local groundwater chemistry and surface water quality near the

demonstration disposal pit and confirm that disposal of mill wastes in subsidence pits in general

would have no long-term adverse impacts on groundwater of surface water. The demonstration
was compieted in the spring of 2003. The study showed that filling a pit with approximately
60,000 cubic yards of tailings with high concentrations of zinc did not result in a long-term
increase in zine concentrations in the groundwater.

Filling open subsidence pits should also reduce the influx of oxygen into the shallow
aquifer. Reducing the oxygen flux into the shallow aquifer will improve groundwater quality by
reducing the oxidation of pyrite and other sulfide rinerals remaining in the underground
workings. The rationale for developing an altemative based on subsidence pit disposal is based
on these findings and conclusions. An incidental benefit of this alternative would be the '
stabilizing effect that backfilling would have on mine collapse features in the Site. Filling
selected subsidence pits would address potential human health risks associated with the physical

hazards posed by open pits, as well as eliminate some nuisance trash pits in the area.

Due to the extremely complex and varied nature of the site and the innovative nature of
the preferred alternative, a flexible approach with respect to applying technologies from other
alternatives may be necessary during implementation. In other words, components of other
alternatives in the S, such as biosolid treatment and capping of certain source materials may be
necessary as conditions warrant. Where wastes are remotely located from disposal pits, or where
removal of wastes from deep, depressions would result in excessively deep excavation and water
ponding, capping of the wastes with simple soil covers will be used to encapsulate the wastes in

place.
132 Detailed Description of the Selected Remedy

The following section provides a detailed description of the EPA’s preferred
remedy for cleanup of the source material on the site.

13.2.1 Engineered Cleanup Actions

Specific actions implemented under Alternative 4 include the engineering
components described in the FS with respect to remediation of the source materials. As noted
above, the preferred alternative is slightly modified from the description of Alternative 4 in the
S with respect to the ICs discussed in Section 13.2.2 because chat recycling is eliminated as a
compenent of this ROD, and the selected action levels for the Site. The specific actions of the
selected alternative include the actions listed below. The order of priority for cleanup of the
source materials wifl be to address the wastes located in close proximity residential areas,
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followed by cleanup of wastes that present the highest risk to aquatic life. Wasfe areas that do
not present significant human health or aquatic risk, but present tisk to the terrestrial
environment will be cleaned up as the last priority.

Source Removal and Disposal in Subsidence Pits

~ In- and near-stream barren chat, vegetated chat, and tailings; barren chat,
vegetated chat, and tai lings located in the flood plains and tributaries; upland chat and tailings
exceeding terrestrial and human health action levels would be excavated and placed in mine
subsidence pits located in proximity to the source material. Backfilling the pits would be
accomplished by simply end-dumping and/or pushing the mill wastes into the pits with -
excavation equipment. ‘ % .

To the extent possible, tailings and chat would be placed at least a meter below the
seasonal low static water level in the pits. Reducing repeated wetting and drying of the wastes as
a result of seasonal water level fluctuations is considered important for arresting weathering,
oxidation, and acid generation processes, and preventing further leaching of metals from the
wastes. Relatively inert materials, such as development rock or low-concentration chat would be
used to fill the zones where water levels may fluctuate. Flooded pits that contain high quatity
habitat for fish and wildlife, and contain low concentrations of metals in the water will not be
used for disposal because they do nol present a risk to human health or the environment. There
appears (o be sufficient pit space fwailable on the Site to warrant saving good quality habitat.

Upland Source Materials

Upland barren chat and tailings that do not exceed action levels
established to protect terrestrial and human health would be left in place because they do not
pose a risk to human health and the environment. Upland vegetated chat and transition zone
soils that exceed human health and terrestrial cleanup criteria would be deep tilled to reduce
metal concentrations and revegetated. Biosolids would be added to provide some treatment of
the metals in these sources, and t0 improve soil structure for plant growth.

 Sediment Removal

Sediments in the intermittent tributaries flowing from the sources areas to
the Class P sireams will be removed subsequent to the cleanup of the sources draining to the
wributaries. The sediments will be removed to a depth where background metals concentrations
or bedrock is encountered, which ever is shallower. Sediment basins and traps will be
constructed at the mouths of the tributaries to be remediated to mitigate sediment transport to the
Class P streams during the cleanup actions. Remediated tributaries will be restored by lining the
channeis with clean gravel and stabilizing the banks with natural vegetation.

'Sediment removal actions in Class P streams would be limited to delta deposit built up at
tributary mouths. Generally, all the sediments in the deltas exceed screening criteria for aquatic
organisms. Therefore, all the sediment delta deposits at the mouths of the tributaries exposed
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above the waterline at low-flow conditions will be removed. Extensive removal is not

anticipated under this alternative because the estimated volume of delta deposits is small based

the site sediment surveys conducted jointly by the EPA, the MDNR, and NewFields in November
disposed in subsidence pits with the

1999 and April 2003. The excavated sediments would be
other source materials. Removal of the delta deposit sediments will occur at each tributary at the
completion of the removal of the sediment in the individual tributary. Itis anticipated that all
sediments from the tributaries drainiag source areas to the Class P stream will require complete
removal up to the source arcas. Once the tributaries have been cleaned of sedimenrs, the
channels will be restored to as near natural condition as possible. This would include

replacement of clean gravel in the channels and bank stabilization.

This ROD is establishing numeric action levels for cleanup of the tributary sediments and
deita deposits of 2 ppm cadmium, 70 ppm lead, and 250 ppm zinc. These concentrations were
derived from the average concentration of background designated soil values. The EPA also
assessed screening values for sediments in the consensus-based Threshold Effects Criteria (TEC),
for freshwater, developed by MacDonald et al. (2000). The MacDonald values are
recommended as numeric sediment quality criteria because TEC values are intended to predict
the absence of toxicity in sediments. Although TEC values are often used for the purpose of
ecological screening to determine contaminants of potential ecological concers, they also provide
a relinble basis for classifying sediments as toxic or not toxic to sediment dwelling organisms.
Comparing the threshold effects concentration to the probable effects concentration give a range
of 1 to 5 ppm (average of 3) for cadmium, 32 (o 128 ppm (average of 80) for lead , and 121 to
459 ppm (average of 290) for zinc. The average background soil concentrations for the Site fall
with in this range of screening values, and are stightly lower than the average recommended

MacDonald values.

During implementation of the remedy, the EPA will initiate the surface water quality
monitoring plan to assess the effectiveness of the source removal action on reducing surface
‘water quality to meet Tederal ALC. If at the second Five Year Review after completion of the
remedy (10 years ot less), conducted as required for the Site, monitoring data indicated the
Federal ALC has not been achieved, the EPA will assess the feasibility of conducting additional
actions. These-may include the removal of sediments from the Class P streams, which is
currently not part of the remedial actions selected in the ROD. Additional action may be taken
under an amendment to this ROD, or as part of a new operable unit. If the assessment of data .
indicates the need for additional source material (i.e. mine waste or soil) removal is required,
those additional actions would be conducted under an amendment to this ROD. Should the data
indicate that sediment removal from the Class P streams is necessary to achieve the federal ALC,
those actions would be conducted under a separate OU and ROD. Should the EPA determine
that an additional OU and ROD for sediments is warranted, sediment removal activities would be

conducted simultaneously with sediment actions in the Spring River drainage in Kansas and
Oklahoma. ; .
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Recontour, Revegetate, Soil Amendments, Stabilization

A variety of drainage and erosion control measures will be implemented
during and after excavation of the source materials to manage storm water nunoff and reduce

metal and sediment loadings to Class P streams and their tributaries. Excavated areas will be

recontoured and revegetated following complete removal of the mill wastes in order 10 control
sormed to improve soil structure

runoff and prevent surface erosion. Deep tilling would be per

and moisture retention characteristics by blending the organic matter content of different soil
horizons, as well as reducing contaminant concentrations, 10 reduce risks to human health and
terrestrial biota, and improve soil function. The soils would be amended with biosolids to '
supplement the soil organic matter content and facilitate revegetation, which may also provide
some treatment to any residual metals not excavated during subaqueous disposal. Excavated:
areas will be contoured to promote proper drainage, preventmg ponding of water in the excavated
arens. Excavated areas will be revepetated using native, warm-season grass, or other grass types,
dependent on the wishes of the property owner. Stream channels and banks from which source
materials have been removed would be stabilized through the use of appropriate restoration
techniques, such as recontouring, regrading, revegetating, or installing erosion barriers, stone
armor, or riprap. Natural vegetation, such as willows or cedar revetments, would be used to

stabilize remediated channels instead of stone rip-rap, where practical.
Selection and Capping of Disposal Pits

pits will be evaluated during the remedial action for their suitability as ’
disposal sites. Pits directly connected to the surface water system, containing highly oxygenated
water, or exhibiting high groundwater flux will preferably be excluded from consideration as
disposal sites. Pits within %2 mile of Class P streams with exceedances of ALCs will also be
_ excluded depending on the degree of karst development or mining-related conduit flow. Pits
within one-mile upgradient of shallow drinking water wells that are still in use will be excluded
from consideration for disposal. Pits exhibiting low dissolved oxygen concentrations and low

oxidation/reduction potential will be considered good candidates for disposal sites. The filled
pits will be capped with geo-composite soil covers to nearly eliminate infiltration of oxygenated

rainwater, thereby reducing the weathering of the disposed wastes. Actions, such as mounding
the cover systems and diverting surface flows away from the capped pits will also be taken to
reduce the infiltration of oxygenated water into the disposal pits. [n- and near-stream transition
zoue soils exceeding the action level for human health and terrestrial risk or soils from beneath
excavated chat piles will be excavated and used in the construction of the soil cover systems. To
prevent damage to the cover systems due to consolidation and differential settling of the mill
wastes placed in the pits, adequate time (six to twelve months), will be allowed for the mill
wastes to consolidate in the subsidence pits prior to attempting to install the cover systems. Any
subsidence that occurs during 1he consolidation period will be filled in with additional mill
wastes or soils to provide positive slopes and adequate drainage for the cover system. Erosion
control measures will be installed at each filled pit to control runoff prior to the cap installation
during the settling period. Only low-concentration mill waste or development rock will be used
to fill settled areas in the pits after subsidence of initial materials disposed prior to the cap

instaliation.
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In addition, groundwater monitoring wetls will be installed around the first few pits

where disposal occurs 0 confirm the results of the Waco pilot study concerning the short-temm
~ and long-term refease of metals. The monitoring data collected from the wells will be used to
further define the appropriateness of various types of pits for disposal, and refine disposal

criteria. Monitoring will be conducted weekly for the first two months, monthly for months three

through six, quarterly for the remainder of year one, then semi-annually until the first Five Year
Review.

Shaft Plugging

Surface water and sediment RAOS will be addressed through the source
material and sediment removal options described above. Where practical, the groundwater RAO
will be addressed by installing shaft plugs and diversion ditches to reduce the amount of surface
water entering the mine workings. The purpose of these actions will be to reduce point and non-
point groundwater discharge from mining-related sources to streams.

Thoms DA Open Mine Pits

The acidic overburden from the Wild Goose open pit mine in the Thoms
DA will be excavated and disposed underwater in the TH-12 pit. Other mill wastes from the
Thoms DA will also be disposed in this open pit, as well. Due to the size of the pif, however,
there is not enough mill waste of overburden in the Thoms DA to completely fill the Wild Goose
open pit TH-12. Therefore, the EPA will assess hauling wastes from other DAs to facilitate
complete filling of the pit. Water displaced by the filling of the pit will be neutralized and treated
with lime in a temporary mobile treatment plant to remove the cadmium, iron, lead, and zinc
prior to discharging it to the nearby Center Creek tributary (CC Trib 6). An open limestone drain
will be installed at the outlet of the pond to neutralize any subsequent discharges that may occut
following the remedial actions, if the pit is only partially filled. Lands exposed by the gxcavation
of the reactive overburden will be deep tilled, timed, and amended with biosolids or other
organic matter and revegetated the same as other excavated mill waste deposits.

Filling of the Wild Goose pit, with its current low pH waters, presents a special concer
for subaqueous disposal of wastes. The acidic nature of these waters could mobilize metals and
result in groundwater conditions not suitable for subaqueous disposal. The acidic overburden
may need to be treated to reduce acidity prior to placing it into the pit with mill wastes. Only
partially filling the pit will result in open water at the surface that could serve as a continual input
of oxygenated water, thereby negating anaerobic conditions to stabilize metals. [fopen surface
water is left in the pit, it couid be an attractive nuisance and could harm wildlife, particularly
waterfowl. This scenario of disposal needs fo be fully studied and modeied to show if it is
effective prior t0 implementing action at the pit. Pilot studies will be required to assess the
effectiveness of treatment technologies prior to full implementatiori of the filling action. Itis
likely, that is the treatability and pilot study results will show that the pit can be filled without
significant metals release, but that the pit should be completely filled and capped.
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13.2.2 Institutional Controls

: The ROD for the smelter-affected and rining-affected residential yard
soils in Jasper County (OU-2/3) prescribes 1Cs to reduce future exposure of children to
unacceptable concentrations of lead in soils in new residential construction in all undeveloped
contaminated areas. Those ICs were envisioned to consist of a Site-wide zoning ordinance that
will control new development in mine-affected areas, building codes or health ordinances that
will require remediation of soils exceeding the risk-based clean-up standards in new residential
construction, and deed restrictions on excavated yard soil repository sites to protect them from
human disturbance. The ICs are being considered and developed through a cooperative effort
between the EPA, Jasper County, and the city of Jophn, Missouri. However, to date, the
implementing ordinances have not been enacted. Thus, the preferred altemative for OU-1
incorporates the ICs that were required under OU-2/3 and allows the county and cities greater
flexibility in adopting such ICs in light of the more permanent and reliable proposed action in

this ROD, i.e., disposal and containment of the source materials.

The selected aiternative for OU-1 includes a site-wide building ordinance that would be

* enacted by Jasper County, similar to the health ordinance prescribed in the OU-2/3 ROD. The
EPA has discussed this IC with Jasper County. The county would propose a building ordinance
for all undeveloped areas within the site that requires the builders of residential homes to obtain a
permit for construction, Conditions of the permit would require soil testing to determine the lead
concentration of the soil in the yard area of the home. The EPA will work with the county to
develop appropriate sampling procedures to ensure the reliability of the results. An occupancy
permit will only be granted by the county if soil lead concentrations are below 400 ppm and
cadmium will be below 75 ppm. Buiiders will be required to propetly cleanup soils exceeding
these levels prior to receiving the occupancy permit. The EPA will provide funding to Jasper
County to establish and implement the building permit ordinance- After the completion of the
OU-1 cleanup, the surficial source materials (mine and milling wastes) will be contained in the
subsidence pits. Thus, the building ordinance controlling residential development will no longer

he required. The selected alternative does not require, but tolerates a planned termination date
for the county building ordinance if the county prefers that the ordinance only be effective for a
limited term. For example, the ordinance could terminate upon completion of the remedial

acfion.

The selected alternative prescribes disposal of mine and mill wastes in mine subsidence
pits followed by capping of the wastes. Some waste areas may be contained and capped in place
with soils or biosolids. All capped areas and biosolids treated areas will require ICs to prevent
disturbance of the cap thereby protecting the wastes. These ICs wilt likely consist of restrictions
or easements placed on the property deeds for the areas where the disposal or containment -
occurs. The restriction will prevent the development on, and disturbance of, the caps placed over
the wastes. Restrictive covenants may be entered into with owners of the disposal property for

protection of the disposal and capped areas.
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This ROD excludes chat recycling as a component of the Selected Alternative. The
effective and more permanent engineering control components of the selected alternative
eliminate the need for legal agreements to control recycling. Reducing risks to human health and
the environment from chat recycling through legal agreements with individual owners/operators
is administratively infeasible because of the large size of this Site, about 5,000 acres of mine
waste piles and 500 owner/operators, and the far-reaching impact of such agreements, i.e., end
uses, accumulation, speculation, storage, surface water protection, and final closure. Morgover,
the legal agreements would duplicate ARARs under the Clean Water Act (CWA) that regulate
discharge of pollutants and contaminants into surface waters. [f enforcement actions are needed
to control surface water poliution from mine waste piles prior to completion of the engineering
components selected in this ROD, the CWA may be used on a case-by-case basis to regulate

surface water pollution caunsed by chat recycling.

13.2.3 Health Education

The ROD for OU-2/3 required the implementation of a health education
program in Jasper County to supplement the residential soil cleanup. The EPA has been funding
the Jasper County Health Department to implement that health education program since 1996.
Since human health exposure risks due to direct contact with source materials containing the
imetais contamination is possible until completion of the mine and mill waste cleanup described
in this ROD, the EPA will continue to fund the health education program until the cleanup of
OU-1 is complete. When the cleanup action is completed for OU-1, and at the completion of
additional actions anticipated under OU-2/3, which essentiatly means that Superfund Site SOUrces
for human exposure have been addressed, the health education program will no longer be funded

by the EPA.
13.2.4 Stream Monitoring

One of the primary RAOs for the selected alternative for surface water 13
to reduce the exposure of aquatic organisms in the Class P streams t0 COCs where federal ALC
are exceeded. The EPA believes the actions taken under the preferred alternative will reduce
concentrations of metals in the Class P sream to less than federal ALC based on hardness.
These actions include removal of all source material with erosion potential to the streams,
tributary sediments, and all sediment delta deposits above the low water line at the mouths of the
tributaries draining source areas into the Class P streams. During the remedial action for OU-1,
the EPA will establish a water quality monitoring program for the Class P streams (o assess the
effectiveness of the remedial action on reducing metals loads. The EPA will collect monitoring
data which will be used during the five-year review process, and will be collected and assessed at
each review until the metals concentrations are in compliance with the ALC. Should the goal of
achieving the ALC fail to be achieved within two Five-Year Review periods (10 years) after
completion of the remedial action, or if water quality standards established by states or tribes for
downstream receiving surface waters show no improvement within this 10-year petiod, the EPA
will assess the feasibility and practicality of conducting additional actions at the Site to further
reduce the metals concentrations in the Class P streams. Should additional actions be required, -
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amendment to this ROD for OU-1, or if warranted by

the work may be conducted under an
extensive basis-wide action, 2 new operable unit for sediment removal may be established to

address the Class P streams at the Site.
13.2.5 Operation and Maiptenance

An O&M program will be established to maintain the caps on the disposal
areas and to maintain other engineering components of the preferred altemnative, €., areas of
biosolids or soil application where wastes were left in place, groundwater monitoring, and
revegetated areas. The state will be responsible for the O&M beginning one year after the
completion of the cemedial action. 1f the local government enforces the ICs, the state remains

responsible for O&M of such Jocal government controls.

The state’s O&M responsibilities will include a monitoring program {0 assess the
effectiveness of the ICs. The monitoring program will provide annual reports to the EPA
detailing the development in areas of concern to protect €n gineering components. Monitoring
requirements will be assessed during the five-year review process and may be modified or
reduced as appropriate based on data collected as part of the reviews.

14.0 Statutory Determination

Under its legal authority, the EPA's primary responsibility at Superfund sites is to
undertake remedial actions that achieve adequate protection of human health and the
environment. In addition, Section 121 of CERCLA establishes several other statutory
requirements and preferences. These specify that when complete, the selected remedial action
for this Site must comply with applicable or relevant and appropriate environmental standards
established under federal and state environmental laws, unless a statutory waiver is justified. The
selected remedy also must be cost effective and utilize permanent solutions and alternative
treatment technologies Or resource recovery technologies to the maximum extent practicable.
Finally, the statute includes a preference for remedies that employ treatment that permanently and
significantly reduce the volume, toxicity, ot mobility of hazardous wastes as their principal
element. The following sections discuss how the selected remedy meets these statutory

requirements.

14.1 Protection of Human Health and the Environment

The selected remedy will protect human health and the environment by achieving
the Remedial Action Objective through a combination of engineering measures and institutional
controls. Existing terrestrial and aquatic risks from exposure to metals contaminated source
materials will be mitigated by removal and disposal of the source materials in mine subsidence
pits. Future risks to human health wilt be reduced by source removal and implementation of
institutional controls that will ensure proper construction of residential dwellings in contaminated

areas.



There are no short-term threats associated with implementation of the remedy that cannot
be readily controlled. In addition, no long-term adverse cross-media impacts are expected from

the remedy.
142 Attainment ARARs

Compliance with ARARSs is required of the selected remedy unless a waiver of an
ARAR is justified. The selected remedy is expected to comply with all ARARSs, presented in the
attached tables. ARARs for the selected remedy are identified and categorized as either :
“Applicable” or "Relevant and Appropriate” in Table 4 through 6. These tables also describe the

requirements for cach ARAR.
-14.2.1 Chemical-Specific ARARs

The chemical-specific ARARs are presented in Table 4. The selected
remedy is expected to comply with all identified requirements through excavation and disposal of .
the source materials and selected sediments. ' ‘

14.2.2 Action-Specific ARARs

‘ The action-specific ARARs are based on activities and technologies to be
implemented at the site. The excavation and disposal activities undertaken by the selected
remedy will attain the action-specific ARARs identified in Table 5.

14.2.3 Location-Specific ARARS

. Compliance with focation- and action-specific ARARS will be addressed
during the remedial design of selected remedy which requires excavation and disposal of metals

conlaminated source materials. However, no remedial design problems resulting in
noncompliance are anticipated.

The location-specific ARARSs that will be attained by this remedial action are based on
{he location of the Site and the effect of the hazardous substances on the environment. The
response actions undertaken by the selected remedy will attain the location-specific ARARS for

historic preservation, archeological areas, and endangered species. These location specific
ARARSs are identified in Table 6.

14.3 Cost-Effectiveness

The selected remedy is cost-effective because it will provide overall effectiveness
proportional to its costs. The selected remedy will achieve the remedial action objective, and
thus effectively reduce unacceptable risks to human health and the environment, at an estimated
cost of $58,543,000 million. The selected remedy is the least expensive remedy that is fully
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~ protective of human health and the environment, and is selected because it is the most protective,
reliable, and permanent of the alternatives considered, and is the alternative preferred by the

public.

14.4 Utilization of Permanent Solutions and Alternative Treatment Technology to
the Maximum Extent Practicable

The selected remedy represents the maximunt extent (¢ which permanent
solutions and ireatment technologies can be utilized in a cost-effective manner for this remedial

action. Disposal of the wastes in subsidence pits, as opposed to surface disposal and capping,

provides the most permanent disposal of the identified remedial actions. The other actions which

are part of the selected remedy, institutional controls and monitoring, are not as permanent as the
engineering actions, but will still provide a high degree of long-term effectiveness.

The selected remedy provides the best balahce among the alternatives evaluated with respect

to the evaluation criteria. The EPA relied strongly on the issue of penmanence and reliability, as
in setection of the remedy. The selected remedy best meets the

well as commupity acceptance,
statutory requirement to utilize permanent solutions to the maximum extent practicable.

14.5 Preference for Tréam_xeut as a Principal Element

The selected reniedy effectively reduces risks through a combination of engineering
and institutional controls, and includes treatment technology to the maximum extent possible.
Subaqueous disposal of source materials is expected to create anaerobic conditions in the
subsurface which will reduce the sotubility of metals in the wastes, limiting their migration.

15.0 Documentation of Significant Changes

This Record of Decision is essentially the same as presented in the Proposed Plan
released for OU 1 in July, 2004, with the exception of the action levels specified for cleanup, and
the cost of institutional controls. The Proposed Plan presented action levels of 800 ppm lead,

40 ppm cadmium, and 6,400 ppi zinc to protect the terrestrial environment. Local health
officials requested the EPA to tower the action level for lead to 400 ppm. This request was made
due to the fact that the county is anticipating establishing a building ordinance for residential
construction in contaminated areas that would require soil in yards to be less than 400 ppm lead.
The health officials noted that unless the Site sources Were remediated to less than 400 ppm lead,
the building ordinance, health education, and funding suppott for both would be required
perpetuity. The cost estimate prepared for Aliernative 4, the selected remedy, in the FS assumed
ail upland chat and tailings will exceeded the terrestrial action level for lead of 800 ppm.
Lowering the action level for lead from 800 ppm to 400 ppm to provide additional protection for
fisture human health did not increase cost to remove and dispose chat and tailings. The amount
of transition zone soil requiring removal by lowering the action levels resulted in an additional
300 acres and increased costs by approximately $1,091,000. Additionally, the EPA inadvertently -
left out the appropriate cost of institutional controls from the Proposed Plan. Costs for the 1Cs
increased the Site costs by § 1,600,000. However, the EPA believes the Proposed Plan over
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estimated the amount of biosolids required to complete the remedial action. The FS assumed 50
tons per acre of biosolids would be placed in all cleanup areas after excavation. The EPA
believes 10 tons per acre is 8 more reasonable amount to provide autrients for plant growth in the
excavated areas. Vegetated chat areas will be treated with 75 tons per acre, This reduction in the
amount of required biosolids reduced cost by $4 million. Overall, the costs presented in this
ROD are $3.1 million less than presented in the Proposed Plan.

The EPA developed terrestrial cleanup criteria for the Site during the remedial
investigation and feasibility study process. These numbers were developed and selected in the
«Addendum to the Baseline Ecological Risk Assessment” and the “Technical Memorandum:
Risk Management Considerations for Terrestrial Vermivores”. The cleanup criteria were derived
by calculating soil concentrations, usng a regression analysis between soil concentrations and
measured earthworm and soil invertebrate concentrations, which wou Id result in a hazard index
(HT) of 1 for shrews. Subsequently, the EPA has reassessed these numbers, using different
methods, to confirm their appropriateness for protecting the environment, The EPA has
determined that the soil cleanup criteria, as developed using the regression analysis, may result in
an HI between one and 10. This ROD is selecting the cleanup criteria developed in the Technical
Memorandum and these criteria along with the fact that all erodable waste will be addressed, will
provide for a protective remedy. However, the EPA acknowledges the uncertainties in accurately
Jetermining an HI using either of these different methods, including the regression analysts
calculations. The EPA understands that the Natural Resource Trusiees for the Site are
conducting additional studies, including bird studies, which may refine the risk to the
environment from contaminated soil. The EPA will review and assess these studies, and may
collect additional data, ata minimum during the Five-Year Review process, to determine the
protectiveness of the cleanup criteria established in this ROD. Additional cleanup action fo

lower metals concentrations in mine waste areas may be conducted, if warranted, based on the

" results of these Five-Year Reviews analyses.
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RESPONSIVENESS SUMMARY

OPERABLE UNIT 1
MINE AND MILL WASTE
ORONOGO-DUENWEG MINING BELT SITE-
JASPER COUNTY MISSOURI

Introduction

This Responsiveness summary has been prepared in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act, and the National Contingency Plan (NCP) 40
CFR § 300.430(). This document provides the United States Environmental Protection .
Agency's (EPA) response to all significant comments received on the Proposed Plan from the

public during the 30-day comment period.

On July 19, 2004, the EPA released the Proposed Plan and Administrative Record File
containing pertinent documents for cleanup of OU-1 for public review and comment. The _
Proposed Plan discussed the EPA’s proposed action to address Oronogo-Duenweg Minng Belt
site (Site) source materials contaminated with lead and cadmium. ‘The public comment period
was open from July 19 to August 19, 2004. The EPA held a public meeting on August 3 at
Missouri South State College in Joplin, Missourd, to present the Proposed Plan and discuss
results of investigations and feasibility study. A copy of the transcript from the public meeting is
included in the Administrative Record File. ’

Comments Received from the Public and Responses
The following comments were received in writing during the public comment period.

Several comments were received from the Kansas Department of Health (KDHE)
and Environment and the Oklahoma Department of Environmental Quality (ODEQ)
regarding their concern that the EPA is not specifying the removal of contaminated
sediments from Class P streams in the Site. Both state agencies are concerned that
contaminated sediments from Missouri streams will migrate into their respective states,
which will impair surface water quality to the point where Water Quality Criteria cannot
be met. The EPA provides the following response to those concerns. -

During 2003, the EPA and the potentially responsible party (PRP) assessed and analyzed
sediment bar deposits in Turkey, Center, and Shoal Creeks. Lead and zinc concentrations in
Shoal Creek deposits range from 100 to 500 parts per million (ppm) lead and 800 to 1900 ppm
zine. Lead and zine concentrations in Center Creek deposits range from 100 to 500 ppm lead
and 1300 to 2900 ppm zinc. Lead and zinc concentrations in Turkey Creek deposits range from
300 to 500 ppm lead and 1700 to 3700 ppm zinc. During the Remedial Investigation, conducted
from 1991 to 1995, stream sediment samples in Spring River, Turkey, Short, and Center Creeks
were collected and analyzed. The results indicated the sediment concentrations in Spring River



Fa

meet the EPA’s sediment values at the Jocations sampled in Missouri at 1 to 1.4 ppm cadmium,
15 to 20 ppm lead, and 100 to 250 ppm zinc. Background concentrations, upstream of the Site
designated areas were L.4 ppm cadmium, 20 ppm lead and 250 ppm zinc. Sediments in Turkey
Creek contained 13 to 19 ppm cadmiurm, 60 to 240 ppm Jead, and 1070 to 4800 ppm zinc.
Sediments in Center Creek contamed 0.6 to 68 ppm cadmium, 17 to 240 ppm lead, and 120 to
2870 ppm zinc. Sediments in Short Creek contained 17 to 19 ppm cadmium, 60 to 180 ppm

lead, and 3100 to 3500 ppm zinc.

The EPA has established sediment cleanup criteria in the OU-1 ROD for tributaries {0 the
Class P streams and delta deposits at the mouths of these tributaries for the Site at 2 ppm
cadmium, 70 ppm lead, and 250 ppm zinc, The removal of a significant volume of sediments
from the tributaries during non-flowing periods is planned. Theses actions would only take place
following remediation of the erodable uplan and near-stream deposits of mill wastes in-the
watersheds. However, the data reported above indicates that, with the exception of Spring River
(which is close to the action level for zinc even at the upstream, background location) all reaches
of the Site streams exceed the cleanup criteria for cadmium, lead, and zinc. Inorder to fully
meet the cleanup criteria for sediments in the short term, all sedimerits from Turkey, Center,
Short, and Shoal Creeks would have to be removed throughout the entire Site, and possibly
significant reaches of Spring River. This would result in the removal of nearly 60 miles of

stream sediments, excluding the Spring River.

The EPA is not recommending removal of sediments in the Site Class P stream for the
reasons listed below. :

o The remedial action objectives developed for the remedial action at the Site specify
cleanup of source material to achieve federal water quality standards in the Class P
streams. Modeling conducted during the feasibility study process indicated the water
quality in the streams would meet those criteria with a 90% reduction in loading to the
streams via the tributaries. The EPA believes the federal standards for surface water
quality can be achieved through the actions specified in the ROD without total sediment
removal in the Class P streams. Or conversely, under post-remedy conditions, the EPA
does not believe that the remaining sediments in Class P streams, as a metals source, are

sufficiently mobile that they would independently canse an exceedance of federal water
quality standards. -

o Sediment metals concentrations in the Class P streams are relatively homogenous
throughout their reaches. Any cleanup {0 remove the sediments exceeding cleanup
criteria would involve total sediment removal. This would result in destruction of the
habitat in the steam channels, and possibly significant damage to the riparian habitat
during stream access for the removal of sediments. Furthermore, total sediment removal
would adversely affect stream geomorphology due to changes in the sediment balance,
potentially causing erosion problems.

o Habitat range for the Neosho Madtom, a federally listed endangered species, includes the
Class P streams in Missouri. Neosho Madtom individuals have been found in the Spring
River in Missouri. Viable habit for the Madtom exists in Center and Shoal Creeks.



Destruction of habitat for this organism would be unacceptable to the EPA and the fish
and wildlife agencies with jurisdiction for this area.

USS. Fish and Wildlife Service and the Missouri Department of Conservation have
expressed to the EPA that destruction of habitat, and the subsequently long recovery
period, is not an acceptable tradeoff for meeting surface water quality throughout the

entire reaches of the streams.

Stream sediment removal is very difficult to achieve without significant release and
remobilization of suspended particies downstream. Total sediment removal in the Class
P steams at the Site would likely result in a massive short-term release of sediments

downstream to Kansas and Oklahoma.

Currently sediments in the bar deposits, visible above the low water mark in the Class P
stream appear relatively stable. Generally the bars consist of large gravel to cobble size
particles with 15 to 30 percent sand or finer fractions. Most bars appear well armored
with very coarse gravel and cobbles, and are generally well vegetated with many deposits
containing Jarge mature trees. The physical conditions of the sediment deposits visible in
{he streams indicate they are ot subject to any significant erosion, even under high flow
conditions. A significant reduction in mobile sediments (bedload) is anticipated as a
result of the actions prescribed in the ROD. '

The cleanup action selected in the ROD will result in the removal and disposal of all
mine and mill waste sediment sources to the Class P streams. Future sediment loading
from mined areas to the steams will be mitigated. However, flood-plain and upland soils
will remain that contain metals concentrations below the EPA’s cleanup standards but
exceeding the sediment criteria. These flood-plain soils have potential to erode into the
sireams during flooding, which could potentially re-contaminate streams which were
remediated. Preventing this situation would require removal of all flood-plain soils, and
soils in upland areas subject to erosion into the tributaries exceeding sediment cleanup
criteria. In other words, recontamination of the Class P stream sediments could only be.
prevented by removal of all mine and mill wastes and soil exceeding 2 ppm cadmium, 70
ppm lead, and 250 ppm zinc; i.e., the entire Site would require remediation to background
concentrations. A removal action of this scope is not technically or economically

feasible,

Re-establishment of habitat to natural conditions after total sediment removal may take
scores of years to accomplish. ;

Adequate habitat and significant fish papulations occur in the Stte Class P streams under .
current conditions. Although RI/FS activities conducted to assess ecologic risks at the
Site identified some aquatic invertebrate populations that were thought to be adversely
affected, overall fish population diversities and densities were observed to be similar to
non-mining effected streams in southwest Missouri.



s The EPA has written a provision into the ROD to conduct additional work at the Site
should the remedial action fail to result in the Site streams achieving federal water quality
criteria. This work may, if needed, be conducted as an amendment to this ROD, orasa

separate operable unit.

The KDHE commented that the remedy presented in the Proposed Plan does not
provide the level of effort required to remediate the damage to the environment, and
therefore is mot protective of the environment in Missouri or Kansas.

The EPA strongly disagrees with the KDHE’s assessment-of the plan, The EPA has
followed the requirements of CERCLA and the NCP and has selected a remedy that, not only
complies with the requirements, but is fully protective of both human health and the
environment. The EPA believes the KDHE has voiced these concerns due to the fact that
sediments will not be removed from the Class P streams at this time. See the EPA’s respouse

above with regard to this concern.

The KDHE questioned how long a time period will be required unfil the Site
streams return to “background” conditions.

The EPA cannot accurately answer that question. However, the ROD states the stream
monitoring plan wil] be developed and implemented during the cleanup action. Data generated
during the monitoring activities will be assessed during the Five-Year Review process. The EPA
has specified that should the action fail to meet the established water criteria at the conclusion of
the second Five-Year Review, the technical feasibility of conducting additional work will be
assessed, and the EPA may recommend additional action. ' ‘

The KDHE commented that the EPA did not include sediment cleanup criteria in
the Proposed Plan. '

In response to this comment, the EPA re-evaluated the need for sediment cleanup criteria.

The ROD includes sediment cleanup criteria for the Tributaries to the Class P streams and the
delta deposits in the Class P steams at the mouths of the tributaries. These criteria are based on

Site background soil concentrations.

The KDHE requested the EPA to provide the volume calculations for sediment
removal under this action, as well as the volume of contaminated sediment that will be left

in the Class P streams.

The Proposed Plan contains the volume of sediment anticipated to be removed. The EPA
has ot calculated the total volume of contaminated sediments in the Class P streams. Volume -
estimates for sediment removal form tributaries and delta deposits will be refined during the
design phase of the project, prior to remedial actions. These streams include more than 100
miles of channel including Spring River, and Turkey, Center, Short, and Shoal creeks.

*



The KDHE questioned if sediment monitoring would be part of the surface water
quality monitoring program developed for the Site to assess the effectiveness of the

" remedial action.

The EPA will rely mainly of surface water quality to assess the effectiveness of the

vemedial action. However, the EPA anticipates including sediment monitoring in the program to
monitor contaminant concentrations during and after remediation. ‘

With respect to the summary in the Proposed Plan, KDHE questioned what ARARSs
the EPA believes will not be met by the action, and what requirements will be waived.
They also suggested that if ARARs could not be met, the EPA should suggest a new

remedy.

The KDHE has taken these statements out of context in the Proposed Plan. The text in
question is simply stating CERCLA requires that ARARS be met ot that a waiver of the ARARS
be justitied in the case that no reasonable action conducted would be capable of achieving
ARARs. The EPA believes that the remedy presented in the Proposed Plan and selected in the
ROD will achieve ARARs. The EPA is not proposing a waiver of ARARSs as part of the remedy

for OU-1.

The ODEQ expressed concern regarding change in the ground water hydrology' and
resulting effect in Oklahoma as a result of filling numerous mine subsidence pits in
Missouri. ‘They ask if the EPA has performed any hydrogeologic modeling o the effect of

closing multiple mines.

The EPA has not performed any modeling on the change in ground water conditions

resulting from the subaqueous disposal of mine and mill wastes into mine subsidence pits then

capping the pits., However, all disposal will take place within the shallow aquifer.
Hydrogeologically, the Site is separated from Oklahoma by the Spring River and Shoal Creek.
Both of these surface water features are relatively large streams and are anticipated to act as

d hydrologic barriers for shallow ground water in the area. Tt is not anticipated

capture Zones an
harge to the aquifer

that filling mine pits in Missouri will have an impact on the water table or rec
in Oklahoma.

The ODEQ cautioned the EPA that studies on deep tilling, as selected in the ROD
for transition zone soils, in Oklahoma showed that levels of heavy metals actually‘increased

with the tilling.

Tn response to this comment, the EPA will assess the effects of deep tilling in areas where
this activity will occur. Samples will be collected and analyzed after the tilling to ensure that
deep tilling results in metals concentrations below the action level.



The Natural Resource Trustees for Missouri (Trustees) which include the Missouri
Department of Natural Resources, Missouri Department of Conservation, and the U.S. Fish
-and Wildlife Service, commented that no information was provided in the Proposed Plan
describing how the footprint of contaminated areas would be addressed after the removal

and disposal of the wastes.

‘The Proposed Plan clearly stated that excavated areas would be graded to promote runoff,
and then revegetated. 1n response to this comment, additional langnage has been added in the
ROD to specify regrading will be conducted to ensure the excavation activities will not cause

ponding of water, unless the wastes are in deep depressions and the land owner specifically
agrees to the construction of a pond during the removal of the wastes. In the case that all wastes
can not be removed for a specific site, the ROD envisions the use of soil capping techniques to

cover the wastes in place.

The Trustees question what actions will be conducted by the EPA in the Highway -
249 corridor because of the delay in funding by the Missouri Department of
Transportation (MDOT) to construct the highway using 600,000 cubic yards of mine
- wastes for construction fill, as specified in EPA’s July 2000 EE/CA.

At this time, the EPA does not anticipate taking any action in the area specified for
cleanup by MDOT. The EPA understands that funding for that project is forthcoming, although
it may not be available for a few years. The EPA will reassess this position near the end of the
remedial action specified in this ROD, and determine the progress of MDOT on their activities.
If it appears MDOT will not complete their portion of the cleanup within a reasonable timeframe,
the EPA may address the remaining source materials in the highway corridor.

The Trustees stated that barren chat that does not support earthworms because of
its toxicity creates a loss of habitat to migratory birds and other wildlife.

The ROD specifies that all source materials exceeding the human health and terrestrial
cleanup criteria will be removed and disposed. The cleanup level is baséd on remedial goals.
The EPA remedial actions are to conduct cleanup to protect human health and the environment.
The loss of habitat may be an additional damage to the Site. Although it is usually an incidental
benefit of the EPA’s remedial action, habitat restoration is not the EPA’s primary goal for

cleanup.

The Trustees commented that the remedial action does not address zinc toxicity to
plants from the Site source materials. :

The EPA acknowledges this fact. The remedy selected in the ROD was designed to
mitigate risks posed from sources at the Site to human health and the environment as a whole.
Typically, the EPA selects and designs remedies to be protective of the ecosystem, not just

specifically plants.



When selecting assessment ecological endpoints and receptors of concern, there are three
criteria to consider: (1) ecological relevance, (2) susceptibility to the contaminants of concern,
and (3) relevance to risk management goals. Plant communities are an ecologically relevant
receptor because they help sustain the natural structure, function, and biodiversity of the
terrestrial ecosystem. However, the susceptibility of plant communities at the Site remains:
uncertain. Ecological receptors are considered susceptible when they are sensitive to the
contaminants to which they are exposed. Although so0il concentrations may exceed phytotoxicity
reference values, viable plant communities are present at the Site, which indicates that the
sensitivity and tolerance of the natural plant communities at the Site are not comparable to

laboratory test species.

Finally, plant communities may not represent a receptor that is relevant to the risk
management goals for this site. Due to the nature of the impacts to this ecological system,
achievable risk management goals are being based on other ecological values, such as higher
trophic leve! terrestrial birds and mammals. ‘

The Trustees commented that the technical impracticability (TT) waiver issued by
the EPA for ground water (OU 4) applied only to drinking water and allowed limited
ground water remediation as part of subsequent remedies. They stated ground water may
need to be remediated to address ecological risk, and that ground water provides the base

flow for streams and should be remediated.
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The ROD includes actions to address ground water where it can be shown to directly
discharge to surface water streams. This is mainly addressed through shaft plugging and
treatment of waters discharging from overflowing shafts. The TI waiver provides rational for the
EPA’s decision to not remediate all contaminated ground water. However, the OU-1 ROD
contains engineered actions to specifically mitigate metals leaching to ground water and
subsequent discharge to surface water. The EPA believes metals concentration in the base flow
in streams will be significantly reduced due to implementation of the actions.described in the

ROD.

The Trustees commented that 18 inches of agronomic soil cover over disposed
wastes is not sufficient from a plant community or habitat perspective, or to prevent
burrowing animals from contacting the disposed wastes,

The purpose of the agronomic soil cover is to prevent direct exposure to, and erosion of
the disposed wastes. The EPA is proposing to revegetate the covered disposed wastes with
native grasses to prevent erosion of the caps, which will provide additional viable habitat.
Actions taken pursuant to this ROD will result in the least amount acreage for disposal and
capping of waste, thus the least amount of cap area, of any of the identified remedial alternatives.
Additionally, the selected remedy will provide for the largest acreage of restored habitat, by
removing the wastes from the largest amount of land, of any of the identified alternatives. An 18
inch soil cover is adequate for grass production. With respect to burrowing animals, the EPA
believes the occurrence will be insignificant in the Site as a whole to create an unacceptable risk.



The Trustees commented that the Quapaw Tribe in Oklahoma has_recently
proposed their own water quality standards, which may be different from Missouri’s.

The ROD specifies the surface water cleanup criteria as federal water quality standards,
which are currently more stringent than Missouri's standards. Additionally, the EPA selected the
federal standards since the state of Kansas, as the receiving state for surface water, has adopted
the federal standards. If the Quapaw Tribe is authorized by the EPA, Region 6 to establish water
quality standards, and should Quapaw standards be established which are more stringent than
federal standards, the EPA will consider modifying the ROD based on the more stringent Tribal
water quality standards, if it is determined that Quapaw lands receive waters from the Site.
However, in general, ARARSs for cleanup are set at the time of the ROD.

The Trustees requested that willow or cedar revetments or other natural bank
stabilization techniques be use for stream restoration as apposed to store rip-rap.

The EPA has included language in the ROD fo this satisfy this request. The ROD
includes a preference for using willows, cedars, and other natural vcgetatlon over stone np-rap

for stream bank stabilization.

The Trustees question what measures will be taken to control the disposal pits
during the one year settling penod and what actions will be taken if settling occurs once

the pit is closed

Pits will be surcharged with disposal material during filling and allowed to setile for one
year, Erosion controls, such as silt fencing, will be placed around the pits to control runoff
during the settling pertod. After one year, the pit material will be graded to promote proper
runoff and capped. Settling after the one year period but before completion of the remedy will
be corrected during the remedial action. Settling after the compietion of the remedy will be
corrected as part of operation and maintenance.

The trustees commented that a more specific ground water monitoring plan needs to
be developed to adequately assess short and long-term release of metals. -

The EPA has included additional language in the ROD which defines monitoring
requirements. .

The Trustees strongly recommended against using the Wild Goose pit for
subaqueous disposal due to its acidic nature, and further that partial filling may create an
attractive nuisance. The MDNR also expressed concerns about the fillmg of the Wiid

Gouse pit.

* The EPA understands this concern and included provisions in the Proposed Plan and
ROD for treatabilily and pilot studies at the Wild Goose pit to assess the feasibility of
neutralizing the acid water prior to disposal. The EPA has also included the option, if necessary, . -

to fill the pit completely and eliminate the atiractive nuisance problem.



The MDNR commented that the EPA should develop numeric criteria for cleanup
of tributary sediments and delta deposits at the mouths of the tributaries in the Class P
streams. They suggested the criteria be based on the McDonald sediment criteria or

background soil concentrations as an alternative.

The EPA has included numeric criteria in the ROD. These criteria are based on
background soil concentrations. The background concentrations are also similar to the
McDonald sediment criteria. ‘

The MDNR commented that historical fish tissue samples from the Site sfreams, as
well as ongoing fish sampling data by other agencies, should be used during the
development of the Surface Water Monitoring Plan.

" The Surface Water Monitoring Plan will be developed during the remedial design phase
of the project. The EPA will consider, and include as appropriate, the use of fish tissue data in
development of the plan. The EPA will also include the MDNR in development of the plan.(

The Missouri Department of Health and Senior Services commented that they
understood the EPA would be supporting several tocal agencies to implement the health
ordinance as apposed to one “overarching” authority. They expressed concern on the

effectiveness of this approach.

The EPA is proposing to fund the Jasper County Health Department (JCHD) to establish
and implement the health ordinance to control residential construction with the Site. The EPA
understands from conversations with the JCHD that they will likely work with the various
municipalities within the Site to establish cooperative agreements for implementation and
enforcement of the ordinance. However, the EPA anticipates that JCHD will be the governing

authority for the ordinance.

The JCHD and the Environmental Task Force of Jasper and Newton County (Task
Force) commented that costs to conduct the health education and institutional controls
activities described in the Proposed Plan were not included in the Plan. :

The EPA inadvertently neglected to include cost for the health education and institutional .
controls activities. A cost of $1,850,000 for a 10 year period for health education and
institutional controls was added to the cost estimate in the ROD.

The JCHD and the Task Force commented that the cleanup standards for upland
waste piles (specified in the Proposed Plan) is significantly higher than the standards
required for residential yards. They stated that this would require continued enforcement
of the building restrictions after the OU-1 activities are complete, and would create a
financial difficulty (on the county) if the EPA does not plan to fund the ICs in perpetuity.

The EPA agrees with the JCHD and has lowered the cleanup criteria in the ROD for the
Site sources from those presented in the Proposed Plan to now be in agreement with the cleanup

standards for residential yards.



The Task Force commented that they believe it is essential for the EPA to continue
funding health education, and to fund the ICs once implemented, until the cleanup '

activities at the Site are complete.

The EPA intends to fund both these program untll cleanup is complete. The ROD
includes costs for these activities.

The Jasper County Superfund Site Coalitions (Coalition) raised questions regardmg
how waste piles will be identified for removal and how samples will be collected and metals -

concentrations determined.

: ‘Details concerning sample collection methods, waste pile identification methods, and
disposal pit identification will be developed during the remedial design. The EPA intends to

involve the Coalition in the development of the design and associated work plans for conducting

the remedial action. The coalition will have opportunity to provide input and comments on these

issues prior to the remedial action.

The Coalition raised concern that waste piles may be left in place'after the cleanup,
which tested low and were not disposed, but may later be removed by the property owner
which could result in contaminated fines remaining in the footprint of the pile.

The EPA will ake this possibility into account when developing the remedial action - -
work plans and sampling plans to ensure this situation does not arise. Sample collection methods
will be developed to base the waste pile remove on the fine fraction concentrahon, as well as,

underl yr ng soil concentrations.

The Coalition questioned if there will be a need to control access to remediated
areas after cleanup is complete, and how that control would be implemented.

The EPA anticipates that access control will not be required in any areas where wastes
are removed since the remaining soil will not exceed any health based action levels once the
remediation is complete. Direct access control is not required for the disposal areas since the
wastes will be capped and direct human contact with the contaminated wastes will be eliminated
assuming the caps are not disturbed. However, to ensure that the caps are not disturbed, and the
wastes remain in place under the caps, the EPA will work with individual property owners to
implement institutional controls on the disposal areas. These controls wili most likely be in the
form of deed notices and restrictions and would prevent disturbance of the caps. Activities that
involve disturbance of the cap, such as excavation, and construction of any buildings on the cap,

would be prohibited by the deed restriction.
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The Coalition questioned whether there is sufficient mine subsidence pit volume for
disposal of the wastes on site considering many of the pits are unacceptable for use in
disposal because of proximity to streams or their high quality habitat.

The EPA believes there will be sufficient pit space for disposal, even excluding numerous
pits, but the final analysis will be determined during the remedial design. Should the remedial
design analysis show an insufficient pit volume, the EPA will likely issue an amendment to the
ROD to specify altemative actions to be taken, If required, the alternative action would consist
of one of the alternatives, such as soil capping, identified in the FS.

‘The Coalition questioned if the use of nutrient rich biosolids create a problem in Site
surface water, and whether sufficient amounts of biosolids existed to complete the remedial

action in a reasonable time frame.

The EPA assessed the question of nutrient runoff to surface water during several
biosolids pilot studies at the Site through the collection of surface and ground water samples at
the demonstration sites. Water sample analytical data indicated that excessive nutrient runoff or
[eaching is not a significant problem with bicsolid application to land at the rates applied during

the studies. :

The EPA has re-assessed the volumes of required biosolids presented in the Proposed
Plan, and determined that the volures were indeed excessive. Volumes presented in the plan
represent the maximum- amount of biosolids that may be required to promote proper plant
growth. Actual amounts of biosolids needed to conduct the remedial action will be refined
during remedial design. However, biosolid volumes have been revised and reduced in the ROD
to more accurately reflect the amount that may be required for the remedial action. Sufficient -
volumes of biosolids should be available from various sources, including animal wastes and

POTWs, to provide the volume needed.

The Coalition commented that additional ground water samples should be collected
from the monitoring wells surrounding the Waco demonstration disposal pit.

The EPA will collect additional samples from the Waco wells during the remedial design,
and add sample data collected from the wells proposed for installation surrounding the first few
disposal pits fillings to the demonstration project database.

The Coalition questioned why the cities within the Site have not adopted the
institutional controls for residential development specified in the OU-2/3 ROD and in the

OU-1 Proposed Plan,

The Task Foree is developing a draft institutional controls ordinance for residential
development that will be presented to the Jasper County Commission for their consideration and
adoption. To date, cities within the Site and Jasper County have been reluctant to adopt the
ordinance due to varying authorities and the financial burden of implementing the ordinance.
The EPA has specified in this ROD that it will fund the county to implement a Site wide

ordinance.
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The Coalition questioned if there was an ordinance in place to prohil:;it shallow well
drilling in the Site. '

‘The MDNR promulgated water well drilling regulations several years ago that prohibits
shallow water well installation in contaminated areas of the Site. '

The Coalition commented that the EPA should install “alert” signs on all disposal
areas to inform the public that the site is a disposal area with underlying contamination.

The EPA does not hgree that signs would be permanent or effective, and would likely call
_ unwanted attention to remediate property. The EPA willtely on deed restrictions for disposal

properties to protect the public.

The Coalition questioned if Alternatives 2 and 3 in the FS were disqualified since
they would not likely achieve a 90 percent reduction in zinc loads needed to comply with
federal ALCs in Class P streams, or comply with the terrestrial criteria,

This assessment is correct. Alternatives 2 and'3 were not recommended by the EPA
since it is believed they would not result in protection of the environment.

‘The Coalition question if disposal pits would always be existing pits or if a new pit .
will be dug, '

The EPA will only use existing mine subsidence pits for disposal.

The Coalition asked why some chat and tailings are assumed to not present a risk to
human health and the environment.

The EPA has established cleanup action levels based on metals concentrations that were,
calculated to present a risk fo human health and the environment. Some chat and tailings piles
simply do not contain metals concentrations above these calculated cleanup criteria.

The Coalitions question the reasoning in the Proposed Plan that truck traffic and
dust wonld be more intense for seven years (under Alternative 4) than Alternative 2 and 3.

Alternative 4 involves excavation and hauling of wastes, while Altematives 2 and 3
involve capping and treating the wastes in place.

The Coalition commented that the environmental changes (of the remedy) would
cause loss of aquatic life by placing waste in subsidence pits and displacing the water.

Some fish may perish while filling the pits. To the maximum extent practicable, the EPA
will identify and use low quality fish habitat pits and avoid those with high quality habitat, good
water quality, and thriving fish populations.
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'The Cealition questioned how long chat owners could continue to recycle chat under
Alternative 4.

, Owners can continue to excavate and sell chat until near the end of the remedial action, at
which point all chat exceeding the cleanup criteria will be disposed in accordance with the

selected remedy.

The Coalition commented that in the past, the EPA -opposed placing mine waste in
mine subsidence pits, and questions if this position changed based on recent research.

This is comrect. Until recent years, the EPA advised against placing mine wasies in pits
for fear of exacerbating ground water contamination. Recent studies now show that proper
subaqueous disposal will not significantly increase metals contamination in ground water, and
may over the long term, actually improve conditions by closing surface openings that allow
highly oxygenated water in recharge to ground water though mine voids.

One citizen questioned if he would receive proceeds from the sale of what is
removed from his property. He asked if vertical shafts would be capped

The ROD does not include any EPA sale of chat. The EPA will not compensate property
owners for wastes removed for disposal. Only Jarge mine subsidence pits will be filled during
the cleanup action. Vertical mine shaft closure is not considered a remedial action to protect
human health and the environment from the release of hazardous substances. Vertical shafis are

considered to be a “physical” hazard, which the EPA does not respond to.

The fof&’owmg are significant comments received from citizens verba!l'y during the pube’tc
meeting. All comments and questions during the public meeting can be reviewed in the
transcripl of that meeting, located in the Administrative Record.

Concern was voiced about the contamination on “smelter hill” and whether the EPA
would address this_ area.

" Smelter hill is the area in and around the Eagle-Picher smelter facility in northwest
Joplin. During the public meeting, the EPA explained that there is contaminated soil and mine
waste in the area north of the Eagle-Pitcher facility that would be addressed by this action. The
contamination located directly on the Eagle-Picher facility property is being addressed through
actions by Eagle-Picher under the oversight of the MDNR.

Will the EPA monitor the effectiveness of the biosolids application to excavated
areas to assess the effectiveness at growing plants over the long term?

The EPA will assess the effectiveness of the remedy every five years. If the excavated
areas are not sustaining plant growth, the EPA will conduct additional work to remedy the -

situation.

13



What are the priorities for addressing waste piles for cleanup? |

The EPA will start the cleanup in the areas that are highly populated, such as the areas
around Webb City, Carterville, and Duenweg, or north of the Eagle-Picher smelter in Joplin.
Once these areas are remediated, the next priority will be waste piles that are contributing to
stream contamination. The final priority will be the remaining piles that create terrestrial risk

and future human health risk.

Can land owners sell chat from their property?

The EPA encourages land owners to remove and sell off the chat on their properties, but
cautions that chat should only be used in situations that encapsulate the chat, such as asphalt.
The EPA recommends only limited uses for chat in the 2003 Fact Sheet on use of mine waste,
which is included in the Administrative Record,

Will property owners be compensated for chat taken off their property during the
cleanup, and will they be compensated for their land that is tied up in a disposal repository
50 they can no longer use that part of their land?

The EPA is conducting the cleanup to mitigate risks to human health and the
environment. Owners of chat will not be compensated for the cleanup of the hazardous materials

on their property. Owners will be given ample time during the remediation project to remove
and sell chat before ultimate disposal of remaining chat is required. Neither will landowners be
compensated for portions of their property used for disposal or repositories. Landowners will
have access to the capped disposal pits, and some limited use, such as grazing, will be allowed.

Has a dye study been conducted to determine what waters of the state may be
impacted by waste disposal?

The MDNR conducted a dye study associated with the subaqueous disposal study near
the Waco DA. Results of that study were inconclusive with respect to ground water flow and
hydrologic conductivity between the mine pit and ground water. The EPA is not planning
additional dye studies. However, the EPA will install monitoring wells around the first few pits
used for disposal of wastes to further assess the connection of mine pit water to ground waler.

Will the EPA use local contractors to conduct the cleanup work?

The EPA has not yet determined which type of contracting vehicle will be used to
conduct the cleanup of OU-1. However, the EPA will strive to use local labor to the greatest

extent possible.

" Where does the water in the pits go when it is displaced from the pit during filling?
Is it collected and treated?

The subaqueous demonstration project in Waco indicated the water in the pits rise during
the day while wastes are being pushed into the pits, but then subsides overnight to static
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conditions. ‘Once the pit in nearly full, the water tends to overflow the pit to the ground surface.
In this case, water will be directed into areas where the least impact will be created, and efforts
will be made to keep the flow from entering steams. Water overflowing the pits will not be
treated. Generally, the metals concentrations in pit water is low and should not cause any
negative impacts to surface soils, but will not be discharged to streams. Ideally, the overflowing
water will be channeled to areas where it can evaporate. To the extent any water is discharged to
streams, it will be in compliance with action specific ARARs.
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