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EPA ANNOUNCES PROPOSED PLAN   
 
EPA’s Proposed Plan for Operable Unit 4 (OU4) - Chat Piles, Other Mine and Mill Waste, and 
Smelter Waste1 - identifies the Preferred Alternative for addressing environmental hazards from past 
mining operations at the Tar Creek Superfund Site (the “Site”).  This Proposed Plan is issued by the 
EPA and reflects input provided by the ODEQ, the Quapaw Tribe of Oklahoma (the “Quapaw 
Tribe”), and the ten downstream Tribes with an interest in this site.  This plan is available on the 
internet at:  www.epa.gov/earth1r6/6sf/6sf-decisiondocs.htm.   
 
The EPA will select a final remedy for OU4 after considering all information submitted during a 30-
day public comment period.  Attachment 1 provides a Comment Sheet to provide the EPA with 
comments during the public comment period.  The EPA may modify the Preferred Alternative or 
select another response action for OU4 based on new information or public comments.  The public is 
encouraged to comment on the alternative presented in this Proposed Plan or to suggest other 
alternatives.  A glossary is included at the end of this document to define key terms. 
 
Under the EPA guidance entitled Presumptive Remedy for Metals-in-Soil Sites (EPA, 1999a), the 
suggested presumptive remedy, in the appropriate circumstances, for low-level threat metals-in-soil 
waste is containment in place [see 9355.0-72FS at pp. 2 and E-4]. Based on the circumstances at 
OU4 (i.e., low-level threat metals in soil waste) and based on National Contingency Plan (NCP), 40 
CFR Part 300, criteria, however, EPA decided, in the remedy screening phase, that it is not 
practicable or appropriate to pursue the presumptive remedy process at this mining site.  The primary 
reasons and circumstances for not pursuing the suggested presumptive remedy at the Site are the low 
degree of support for containment in place by the parties interested in OU4 (i.e., the State of 
Oklahoma, the Quapaw Tribe, and the local community), the low effectiveness of containment over 
such a large area, and the difficulties associated with implementing such a remedy.  These issues are 
further discussed in the Feasibility Study. 
 
To ensure that Site chat sales continue as requested by the community, the State and the Tribe, each 
of whom value the economic benefit that such sales provide, and to ensure that chat is used in an 
environmentally acceptable fashion, EPA proposes that under all of the remedial alternatives offered 
by EPA (except the no further action alternative) all Site chat that is used must be managed 

                                                 
1 The mine and mill residues (e.g., chat, fines, other tailings, and slag) identified in various documents developed for 
OU4 are disposed solid wastes, within the meaning of 42 U.S.C. §§ 6903(3) and (27), from mining and milling 
operations. 
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according to the criteria provided in the Chat Rule, 40 CFR Part 278 and its preamble.2 Although the 
Chat Rule applies only to chat used in federally funded transportation projects, the provisions of the 
Chat Rule would apply whether or not the chat is to be used in a federally funded transportation 
project. More information on environmentally safe use of chat under the provisions of the Chat Rule 
is provided in the section of this Proposed Plan entitled Summary of Alternatives, below.  
 
The Preferred Alternative (Alternative 4) will address source materials, smelter waste, rural 
residential yard contamination, transition zone soil contamination, and contamination in water drawn 
from rural residential wells.  “Source material,” as used in this Proposed Plan, means mine and mill 
waste including chat, fines, overburden, development rock, and other tailings.  Source material is 
generally found in chat piles, chat bases (the area once occupied by a chat pile), and tailings ponds as 
shown in Figure 2. These materials and smelter wastes contain hazardous substances that are a 
source of OU4 contamination. 
 
If selected, the Preferred Alternative (Alternative 4) will utilize various elements to include the 
following: 
 
PHASE 1 (1-10 years)  
 
Phase 1 will address source materials in a manner that will reduce the overall footprint of 
contamination and reduce the need for land use restrictions, institutional controls, and operation and 
maintenance.   
 

- Chat and chat bases from distal areas (as shown in Figure 3), including associated historic 
chat covered haul roads and non-operating railroad grades, will be excavated to the 
underlying native soil and managed in accordance with the decision tree in Figure 4 which 
includes, as options, using the material as fill in subsided areas, releasing the material to a 
chat processor, direct injection of the material, and disposal of the material in an on-site 
repository.  

- Transition zone soils (soils around and underneath source materials) will be addressed by 
natural soil rebuilding following excavation.    

- Smelter wastes will be excavated and disposed in an on-site repository located in an area that 
is already contaminated.  Smelter affected soils will be managed in the same manner as 
transition zone soils. 

- Based on a hydrogeologic study and a cost-effectiveness analysis, fine tailings may be 
injected into mine workings using the decision tree in Figure 5.    

- Source material in Tar, Lytle, Elm or Beaver Creek or other Site waterways, will be 
addressed on a priority basis through either excavation and/or the installation of a flexible 
membrane liner, as needed, based on the hydrogeologic study.  As an interim measure, sheet 
piling, berms, constructed wetlands, or other engineering controls will be installed for near-
stream source materials to help prevent contamination from migrating to surface water. 

- To help eliminate exposure, education and community awareness activities will be conducted 
throughout the duration of the remedy. 

                                                 
2 The Chat Rule can be found at 72 Fed. Reg. 39235 (July 18, 2007).  It can also be found at 
http://www.epa.gov/epaoswer/other/mining/chat/. 
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- An alternative water supply will be provided where mining-related contaminants in water 
drawn from rural residential wells exceed 0.015 mg/L for lead for rural households not 
participating in the State of Oklahoma’s relocation program.  

- Rural residential yards, not participating in the State of Oklahoma’s relocation program, that 
are found to have concentrations of soil lead that exceed 500 ppm will be excavated to a 
maximum depth of 12 inches, and the area will be backfilled with clean soil, contoured to 
promote drainage, and revegetated.  

- An on-site repository will be constructed to accept Site source materials for final disposal.  
On-site repositories will be closed when they reach capacity or at completion of the remedial 
action.  Closure will be accomplished by covering the repository with a soil cover, contoured 
to promote drainage, and revegetated. 

 
PHASE 2 (11-20 years) 
 
Phase 2 addresses certain areas that remain after 10 years from initiation of cleanup activities.  This 
may include chat bases, tailings ponds, non-marketable chat piles and bases, and remaining chat 
from distal area consolidation.   
 

- The remedy will be reviewed every five years since hazardous substances remain on-site 
with concentrations that exceed concentration levels that allow for unrestricted use and 
unrestricted exposure.  The remedy will be reviewed to ensure protection of human health 
and the environment.  As part of the second five year review, EPA will evaluate the progress 
of chat sales.  Chat piles and bases remaining after 10 years will be evaluated for commercial 
viability.  This determination will be made using input from the chat/land owners, 
Department of the Interior (DOI), appropriate tribal representatives, and the commercial 
operators. 

- Non-marketable chat piles and bases will be excavated and handled in accordance with the 
decision tree in Figure 4 which includes, as options, using the material as fill in subsidence 
areas, releasing the material to a chat processor, direct injection of the material, and disposal 
of the material in an on-site repository.   

- Abandoned chat haul roads and non-operating railroad grades that are contaminated will be 
managed the same as chat bases in accordance with the decision tree in Figure 4.   

- Institutional controls and operation and maintenance activities will be implemented, as 
needed, at repositories and covered, fine tailings ponds.   

- Environmental monitoring will be conducted, as needed, to test for contamination in ambient 
and near source air, surface water, ground water, and sediment during remediation activities. 

 
During both Phases 1 and 2, EPA will seek permission for access to private properties and to remove 
source materials for disposal.  Chat/land owners who do not permit EPA to remove their chat will be 
provided an opportunity to sell or otherwise plan for its disposition within the following limits.  
Chat/land owners in distal areas (See Figure 3) who do not give EPA permission to remove their 
chat will be given the opportunity to develop a plan under which they have up to five years to sell or 
otherwise dispose of their chat.  Chat/land owners of chat in streams who do not give EPA 
permission to remove their chat will be given the opportunity to develop a plan under which they 
have up to one year to sell or otherwise dispose of their chat.  If the chat/land owner and EPA cannot 
agree on a plan regarding the sale or disposal of the chat, EPA may issue the following notice: 
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     NOTICE 
The presence of chat in large quantities on your property presents a significant risk to public health 
and safety.  For this reason we request that you remove the chat from your property at the earliest 
possible date or take other appropriate action to abate this nuisance.  If you have any questions 
regarding the appropriate steps for abating this nuisance, please contact [EPA Remedial Project 
Manager (RPM) name and contact information].  In the event that you do not remove the chat or 
take appropriate steps to abate this nuisance by [date], EPA will have no choice but to remove the 
chat from the property.  In the event that you wish to have EPA remove the chat for you, please 
notify us by [date].    
 

THE PURPOSE OF THIS PROPOSED PLAN IS TO 
 

• Present to the public EPA's rationale for the proposed cleanup of chat piles, other mine 
and mill waste, and smelter waste at the Tar Creek Site; 

• Solicit public review and comment on the proposed action and the supporting documents 
contained in the Administrative Record File; 

• Provide history and background information about the Site; and 
• Provide details about where additional information is available. 

 
 
 

EPA is issuing this Proposed Plan in accordance with and as part of its public participation 
responsibilities under CERCLA  Section 113(k)(2)(B), 117(a), and 121(f)(1)(G), 42 U.S.C. § 
9613(k)(2)(B), 9617(a), and 9621(f)(1)(G), and under Sections 300.430(f)(2) and (3) of the NCP, 40 
CFR Part 300.  The recommendations set forth in this Proposed Plan are based on information and 
documents contained in the Administrative Record File for the Site.   
 
Though this Proposed Plan highlights information from the Remedial Investigation Report and from 
the Feasibility Study Report dated July 2007, more information is available in the Administrative 
Record File for the Site.  EPA encourages the public to review the Administrative Record File for a 
comprehensive understanding of the Site and the Superfund activities completed at the Site.   
 
HIGHLIGHT 1 - PUBLIC COMMENT PERIOD AND MEETING   
 
PUBLIC COMMENT PERIOD:  July 30, 2007 – August 30, 2007 
 
The EPA will accept written comments on the Proposed Plan during the 30-day public comment 
period. 
 
PUBLIC MEETING:  August 28, 2007, Picher-Cardin High School Commons, 6:00 P.M.  Oral 
and written comments will be accepted at the meeting.  
 
For more information about the Site, see the Administrative Record File at the following locations: 
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Miami Public Library 
200 North Main St 
Miami, OK 74354 
918-542-3064 
 
Oklahoma Department of Environmental Quality 
707 North Robinson  
Oklahoma City, OK 73102 
405-702-1000 
 
U.S. Environmental Protection Agency - Region 6 
1445 Ross Ave 
Dallas, TX 75202 
214-665-6427 (Please call for an appointment if you desire to review the file) 
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SITE BACKGROUND  
The Site is a former lead and zinc mining area located in Ottawa County on the Kansas and Missouri 
border (Figure 1) and it covers approximately 40 square miles.  The mining and milling of lead and 
zinc ores since the late 1800s resulted in the disposal of mining and milling wastes that contain 
elevated concentrations of lead, cadmium, and zinc.  See Appendix 1, Site History.    
 
SITE CHARACTERISTICS 
 
The Site, part of the Tri-State Mining District, is situated within the Osage Plains section of the 
Central Lowland Province in northeastern Oklahoma. The Osage Plains are generally characterized 
by a low relief, rolling treeless prairie (Luza, 1986).  The natural topography of the Site has been 
altered by mining activities. Numerous piles of mine and mill wastes and collapsed structures 
associated with underground mines are present within the Site (Luza, 1986).   Land uses include 
agriculture, residential, light industry, commercial activities or businesses, and recreational uses, 
with agriculture being the dominant land use.  Approximately 3,700 acres of OU4 has source 
material on the land surface as shown in Figure 2.  Results from field investigations are presented 
below.  
 
Chat Piles 
 
Chat is a type of waste tailings produced by the gravity separation milling process once used in the 
Tri-State Mining District.  Chat consists of coarse gravel intermingled with other material such as 
medium to fine sands, silt and clay.  The highest concentrations of lead in chat are generally found in 
the fine material.  A total of 83 chat piles covering a total area of 767.05 acres and with a total 
volume of 31.32 million cubic yards were identified.  These piles are up to 200 feet high.  

 
At the surface of undisturbed piles, the fines settle into the chat accumulation and, as a result, the 
surface of the pile consists predominately of the largest-sized particles.  This physical process 
armors the surface of the pile and limits the exposure and transport of the finer chat particles. In 
some piles, the chat is cemented, forming a solidified mass that can have nearly vertical faces. 
 
A total of 168 chat samples collected at 1-foot depth from 20 major chat piles were collected.  The 
samples were ground to pass through a #100-mesh sieve.  The concentration of cadmium in the chat 
ranged from 43.1 milligrams per kilogram (mg/kg) or parts per million (ppm) to 199.0 mg/kg with 
an average of 94.0 mg/kg.  Lead ranged from 210 mg/kg to 4,980 mg/kg with an average of 1,461 
mg/kg.  Zinc ranged from 10,200 mg/kg to 40,300 mg/kg with an average of 23,790 mg/kg.  
Fourteen samples were collected from the 0-1 inch surface of selected piles.  Analyzing only the 
portion that would pass through a #60 mesh sieve, most metals except aluminum, magnesium, and 
manganese in surface chat consistently showed narrower concentration ranges and lower average 
and median values than the concentration ranges found in bulk chat collected at 1-foot depth. 
 
Chat Bases 
 
A chat base is an area that was once occupied by a chat pile.  Chat bases can be covered with 
vegetation or are sometimes found bare.  There are 243 chat bases identified at the Site with a total 
area of 2,079.26 acres. 
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Some bases have been cleared thoroughly with just a few inches of chat remaining, while others still 
contain chat several feet thick in or on a portion of the footprint of the former pile.  The average 
thickness of all chat bases was estimated to be about 2 ft.  The total volume of chat remaining in the 
chat bases at the Site is estimated to be 6.71 million cubic yards. 
 
A total of 22 samples from six chat bases were collected.  The samples were ground to pass through 
a #100-mesh sieve.  The concentration of cadmium in the chat bases ranged from 51.0 mg/kg to 
151.0 mg/kg with an average of 96.2 mg/kg; lead ranged from 650 mg/kg to 3,020 mg/kg with an 
average of 1,863 mg/kg; and zinc ranged from 9,520 mg/kg to 40,300 mg/kg with an average of 
33,600 mg/kg.  
 
Tailings 
 
Two types of tailings were recognized:  fines generated as a waste during washing of chat and 
flotation tailings generated during the metal extraction process or milling. A total of 63 tailings 
ponds covering a total area of 820.47 acres were defined.  Based on field drilling and mapping, it 
was estimated there were 7.21 million cubic yards of washed fines and 1.95 million cubic yards of 
flotation tailings at the Site.  
 
Samples of 101 washed fines samples and 55 flotation tailings were collected for chemical analysis 
from ten major tailings ponds.  The samples were composited over the respective depth interval 
(depth-integrated samples) and were not sieved.  The concentration of cadmium in the washed fines 
ranged from 10.0 mg/kg to 320.0 mg/kg with an average of 79.7 mg/kg; lead ranged from 220 mg/kg 
to 26,600 mg/kg with an average of 3,658 mg/kg; and zinc ranged from 1,730 mg/kg to 70,000 
mg/kg with an average of 15,964 mg/kg. The concentration of cadmium in the flotation tailings 
ranged from 26.3 mg/kg to 450.0 mg/kg with an average of 133.0 mg/kg; lead ranged from 1,130 
mg/kg to 17,800 mg/kg with an average of 5,694 mg/kg; and zinc ranged from 4,690 mg/kg to 
103,000 mg/kg with an average of 29,842 mg/kg. With few exceptions, flotation tailings contain 
higher cadmium, lead, and zinc concentrations than washed fines.  
 
Ten samples of fine tailings were collected from the Site within one inch of the surface of the fine 
tailings.  These samples were sieved using a small mesh size #60 and analyzed for the human health 
risk assessment.  Metal concentrations in the tailings are in the same range as reported from the 
depth-integrated washed fines samples. 
 
Smelter Wastes 
 
One small lead smelter, the former Ottawa smelter located south of Hockerville, was investigated.  
The former Ottawa smelter purchased by Eagle-Picher in 1923 was used to produce antimonial lead. 
Though the smelter had a reported processing capacity of 140 tons per day, it did not operate at 
capacity. The smelter was abandoned and dismantled in the early 1930s. 
 
The primary smelter wastes were slag and clinker.  Also present at the smelter area was rubble from 
the former smelter including brick and concrete blocks, scrap metal, and retort remnants.  No flux 
was identified at this location.  The total area containing smelter wastes was estimated to be 2.29 
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acres. Within these 2.29 acres, smelter wastes occurred as scattered small mounds five to ten feet in 
diameter and six to fourteen inches in height.  The thickness of the smelter wastes was determined 
by the excavation of test pits.  More than 20 test pits were dug within the area defined to contain 
smelter wastes.  The thickness of the waste was found to range from 0 to 14 inches within the 
mapped area.  Field characterization of the smelter wastes indicated that slag made up a majority of 
the waste material present (75%) with minor amounts of clinker (20%) and rubble (5%).   
 
Five grab samples of smelter wastes were collected.  Cadmium and zinc concentrations in the 
smelter wastes were found to be comparable to those in the source materials at the Site. The 
concentration of lead in the smelter waste (2,800 to 80,000 mg/kg) was found to be considerably 
higher than that in the source materials at the Site.  This is consistent with the fact that the former 
smelter was a lead smelter. 
 
Transition Zone Soils 
 

Transition zone soils are located adjacent to (or underneath) source materials that have elevated 
concentrations of contaminants of concern when compared to natural background concentrations due 
primarily to mechanical redistribution of source materials and to a lesser extent, water and wind 
dispersion. 

A total of 360 transition zone soil samples were collected from the vicinity of five isolated mill 
waste accumulations. transition zone soil samples at depth levels of 0-1 inch, 6 inch, 12 inch, and 24 
inch were collected at 0, 5, 10, 20, 40, 70, 120, 200, and 300 foot intervals outward along the 
transects from the selected accumulations. Evaluation of the laboratory analytical results indicated 
there is no clear trend in the average concentration of cadmium, lead, or zinc in surface soils relative 
to distance from mill waste accumulations.  However, in some instances, the concentrations of 
metals appear to decrease with distance and depth.  Contamination source material was occasionally 
encountered in instances where this was not the case.  The observed variation of metals 
concentrations in transition zone soils is probably caused mainly by the extensive processing, 
transport, and use of chat throughout the Site.  In addition to variations in soil concentrations of 
chemicals of concern due to the transport and use of chat, anthropogenic activities such as tilling and 
grading have covered or replaced contaminated materials in some areas.  As a result of the tilling and 
grading, soil concentrations of chemicals of concern in these areas are now at or near background 
concentrations. 

 
For the purpose of the Feasibility Study, an estimate of the aerial extent and volume of affected soils 
that exceed the human health risk-based remediation goal of 500 mg/kg lead that was established 
under the OU2 Record of Decision (ROD) Tar Creek Residential Areas was made. The estimate 
included the soils within a 50-foot wide transition zone plus soils from historical roads and non-
operating railroads. There is an estimated total of 1,162 acres of land containing a soil lead 
concentration greater than 500 mg/kg with a volume of 1,360,000 cubic yards (yd3). To make this 
calculation, the transition zone was assumed to extend 50 feet beyond the known edge of chat piles, 
chat bases, and tailings. 
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Smelter Waste Affected Soils  
 
Smelter waste affected soils are in the immediate vicinity of the former Ottawa smelter near 
Hockerville that have elevated concentrations of chemicals of concern when compared to 
background soils.  Thirty-five surface soil samples were collected within one inch of the surface at 
locations surrounding the former Ottawa lead smelter. Soil lead concentrations were significantly 
elevated near the former smelter, with concentrations within 200 feet of the former smelter ranging 
from 1,560 mg/kg to 16,800 mg/kg. Soil lead concentrations decreased to below 500 mg/kg just 
south of the area affected by smelter wastes and rapidly approached background levels further south.  
Based on the human health risk-based remediation goal for of 500 mg/kg for lead, a 500-foot radius 
(centered on the former smelter location) and 6-inch depth were selected to estimate the aerial extent 
and volume of smelter waste affected soils. Using these estimates, the area of smelter waste affected 
soils was 18.0 acres and the volume was estimated to be 14,537 yd3. 
 
Rural Residence Yard Soils 
 
As part of the remedial investigation, a total of 77 yards at rural residences that were not previously 
investigated were studied.  Access to 47 of these residences was obtained and a total of 366 soil 
samples were collected. Cadmium concentrations ranged from less than 0.5 mg/kg to 53.8 mg/kg, 
with an overall average of 4.4 mg/kg. Lead concentrations ranged from less than 0.05 mg/kg to 
14,400 mg/kg, with an overall average of 201 mg/kg. Zinc concentrations ranged from less than 1 
mg/kg to 10,700 mg/kg, with an overall average of 692 mg/kg. Within an individual residential yard, 
metal concentrations may vary widely, but composite samples were taken to statistically increase the 
confidence level so that the concentrations calculated were representative of the concentration 
throughout the yards.  
 
Five rural residences investigated had one or more samples in which concentrations exceeded 
acceptable human risk-based remediation goal of 500 mg/kg for lead. Indoor dust was sampled from 
four of the five residences with elevated soil lead concentrations. The concentration of lead in the 
house dust ranged from less than the detection limit of the instruments used to 360 mg/kg, with the 
concentration being below the detection limit at two of the four residences sampled.  Yard soils at 
the remaining rural residences investigated showed a similar range of metal concentrations as the 
background soils at the Site.  Indoor dust lead concentrations correlate to outdoor soil lead 
concentrations.  By remediating the yards, the indoor dust concentrations will be reduced.  One of 
the five residential properties with elevated lead concentrations in yard soils was remediated by EPA 
in November 2005.  EPA expedited the action on this property in response to significantly elevated 
lead concentrations that were detected on the property. 
 
Ground water 
 
Thirteen rural residences are using ground water from the shallow aquifer for domestic purposes.  
These private wells were sampled.  Two samples, one first flush (a minimum of 8 hours of no flow 
time) and one flushed (sampled after 3 minutes of continuous flow) were collected from each well. 
Water from all the wells investigated was neutral to slightly alkaline (pH 7.11 to 7.79) with moderate 
mineralization (Total Dissolved Solids 160 to 480 milligrams per liter [mg/L]).  Eleven of the 
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thirteen wells met the federal health-based standard for lead in drinking water (0.015 mg/L), while 
concentrations of lead in water drawn from two wells exceeded the standard. No other federal 
standards were exceeded in any of the wells sampled. 
 
Surface Water 
 
In order to determine whether chat pile seepage was contaminating surface water, the USGS studied 
flow, water quality, and metal loading from seepage from the Western (John Beaver) chat pile and 
from the Admiralty chat pile after a rainfall event.  Metal loads could not be calculated at the 
Western pile due to low flow from the pile during the sampling period. 
 
The USGS report calculated loadings of cadmium, iron, lead and zinc in Tar Creek mine outflow and 
leachate from chat piles.  The data show that chat leachate accounts for 68% of the cadmium, 1% of 
the iron, 77% of the dissolved lead and 19% of the zinc in Tar Creek surface water at the study area.  
The mine outflow accounts for 99% of the iron and 29% of the zinc.  The majority of the zinc 
loading (52%) in Tar Creek originates from Lytle Creek.  The source of zinc in Lytle Creek was not 
evaluated in the study.   
 
EPA concludes from those data that the chat piles are a significant source of hazardous substances 
(cadmium, lead, zinc) to Tar Creek due to the drainage of leachate following a rain event. 
 
Biota 
 
Three flooded tailings ponds were sampled for surface water, pond sediment, aquatic macrophytes, 
and benthic macroinvertebrates. The flooded tailings ponds displayed very low densities of aquatic 
organisms which may indicate that contamination from OU4 mining and milling waste has caused 
adverse ecological impacts.  
 

Edible Plants 
Samples of three edible plant species (asparagus, willow, and cattail) were collected by EPA in 
support of the risk assessments.  A total of 57 plants were sampled.  Four samples were collected 
from each plant: washed roots, unwashed roots, washed leaves, and unwashed leaves for a total of 
228 samples.  In addition, a co-located soil sample was collected from each plant.  In all three plant 
types, root concentrations exceeded stalk (aboveground) concentrations.  The maximum cadmium 
concentration was detected in unwashed cattail root (249 mg/kg).  The maximum lead concentration 
in unwashed roots was highest in cattails (2,759mg/kg).  The maximum zinc concentration was 
detected in unwashed willow roots at 13,202 mg/kg.  The Human Health Risk Assessment found that 
these levels of metals in edible plants exceeded a hazard index of 1, which is predictive of non-
carcinogenic health effects.   

 
SCOPE AND ROLE OF THE OPERABLE UNIT 
 
Due to the complex nature of contamination associated with the Tar Creek Site, remediation has 
been handled through various removal response actions and remedial actions.  The following five 
operable units (OUs) have been designated at the Site:  OU1 - surface water/ground water; OU2 – 
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residential areas; OU3 - Eagle-Picher Office Complex (abandoned mining chemicals); OU4 - Mine 
and Mill Waste, and Smelter Waste and, OU5 - Sediments.  A ROD was signed for OU1 in 1984 that 
addressed the surface water degradation of Tar Creek and the threat of contamination to the drinking 
water.  This remedy is in an after-action monitoring phase.  The ROD for OU2 was signed in 1997 
and has addressed lead-contaminated soils at over 2000 properties.  OU3 was a removal action that 
requires no further action, and OU5 is currently in the early site characterization phase.  
 
This action, referred to as OU4, will address the noncontiguous, asymmetrical parts of the Site (both 
urban and rural) that are not presently used for residential purposes or which are sparsely used for 
residential purposes, where mine and mill wastes and smelter waste have been deposited, stored, 
disposed of, placed, or otherwise come to be located as a result of mining, milling, smelting or 
related operations. OU4 includes residential yards located in Ottawa County outside of city or town 
limits except for those residential yards that have been addressed under OU2.  High concentrations 
of lead are addressed under the preferred remedy identified in this Proposed Plan; however, the 
concentrations of lead are not so high as to be several orders of magnitude above levels that allow 
for unrestricted use and unlimited exposure.  Therefore, the lead is not considered to be a principal 
threat under the NCP; consequently, there is no expectation under the NCP that the lead be treated.   
 
SUMMARY OF SITE RISKS 
 
As part of the Remedial Investigation/Feasibility Study, EPA conducted a Baseline Human Health 
Risk Assessment and a Screening Level Ecological Risk Assessment.  There is sufficient risk to 
human health and to the environment due to the release of lead, cadmium, zinc and other hazardous 
substances at the Site, that the Preferred Alternative is necessary to protect public health or welfare 
and the environment from actual or threatened releases of hazardous substances into the 
environment.  See Appendix 2: What is Risk and How is it Calculated?    
 
Human Health Risk 
 
The primary human exposure at OU4 occurs through incidental ingestion associated with normal 
hand to mouth contact after contact with soil and source materials including smelter waste.  
Contaminated water drawn from certain rural domestic wells also poses a risk.  Exposure through the 
ambient air inhalation route of intake poses no health risk.  The Baseline Human Health Risk 
Assessment identified lead as the primary chemical of concern and determined that addressing 
exposure from lead will also be protective for cadmium and zinc exposures. 
 

Risk to Children Living in Residences with Lead Contaminated Yards 
 

EPA has various tools that it can use to evaluate risk posed by lead, but, after considering various 
other methods, EPA decided to use, at OU4, the Integrated Exposure Biokinetic (IEUBK) lead 
model as a risk assessment tool to evaluate potential health risk to young children from exposure to 
lead in the various media (e.g., indoor dust, tap water, and air) and especially in soil.  Based on the 
IEUBK modeling, 5 out of 47 residences sampled had lead concentrations in yard soil that posed risk 
to young children that exceeded acceptable levels.  EPA attempts to reduce exposure to lead such 
that a typical child (or a hypothetical child) or group of similarly exposed children have a risk of no 
more than 5 % of exceeding a blood lead level of 10 micrograms per deciliter (µg/dL).   
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Risk to Site Residents Who Live by Eating OU4 Plants and Animals 
 
On OU4, EPA found that lifestyle differences, including ingestion of plants grown near source areas 
or ingestion of meat or dairy products from animals feeding near source areas, will increase exposure 
to chemicals of concern in soils, and will also increase human health risk. These subsistence 
activities may pose a health risk even in locations where there are concentrations of lead that would 
generally be seen as posing minimal risk to the general public.   
 

Risk to Residents Who Consume Water Drawn From Contaminated Ground Water 
 
At OU4, two out of thirteen private wells sampled had lead concentrations that exceed the standards 
established in the National Primary Drinking Water Regulations. Since the shallow aquifer is 
contaminated, EPA proposes to protect residents using private wells for drinking water by providing 
alternative water supplies if concentrations of lead in well water exceed the National Primary 
Drinking Water Standard of 0.015 mg/L for lead.   
 

Risk to Residents Who Have Recreational Contact with Source Material 
 
At OU4, areas contaminated with source material are subject to frequent recreational use by 
adolescents. To determine the risk to these adolescents, EPA considered using various methods, but 
decided that using the Adult Lead Methodology (ALM) was the most appropriate method.  Using the 
ALM, the Baseline Human Health Risk Assessment predicts that 22.3% of adolescents who play in 
source areas about 184 days per year (the average number of days without rain and above freezing) 
will have blood lead levels that exceed 10 μg/dL. The female adolescent population may be 
considered sensitive since exposures during adolescent years may result in a body burden of lead 
that is available to transfer to the fetus later in life. Protecting the sensitive subpopulation will also 
be protective for adolescent/adult males. 
 

Addressing Human Health Risk 
 
EPA attempts to select a remediation goal for adults that will ensure that in the 95th percentile of the 
population, predicted fetal blood lead levels of offspring will not exceed 10µg/dL.  The ALM 
predicts that a 500-ppm remediation goal for lead in source materials will protect adolescents who 
use these areas for recreation, because it provides protection to the more sensitive future fetuses of 
female adolescents who use these areas for recreation.  Specifically the goal is to reduce the central 
estimate of blood lead concentration in adults that have site exposures to source materials to a level 
that ensures that the predicted 95th percentile fetal blood lead concentration of their offspring does 
not exceed 10 µg/dL.  As explained further in the 1997 EPA ROD for OU2 Tar Creek Residential 
Areas, the 500 ppm will also be protective for younger children in the event they come in direct 
contact with source material. 
 
The potential hazards for residents are dependent on their proximity to chat piles, chat bases, tailings 
ponds, or smelter waste where elevated concentrations of lead and chemicals of concern have been 
identified, and upon their activities in these areas. The more likely it is that a resident will encounter 
contaminated materials; the more likely it is that the resident may face a health risk.  Generally, 
those living closer to the source materials, especially adolescents, will face a greater risk because 
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they are more likely to use areas contaminated with source material for recreation or as sources of 
gravel or sand for construction.  At residential properties, the public may be exposed directly 
through contacting contaminated soil.  Increased exposures are associated with the tribal way of life 
due to subsistence lifestyles differences that increase contact with impacted soil and eating biota 
(plants or animals) that may have accumulated lead or chemicals of concern.  The preferred remedial 
alternative for source materials and soils which includes removal, deep tilling and natural soil 
rebuilding using standard land preparation practices should provide protection for the subsistence 
lifestyle. 
 
Ecological Risk  
 
In order to determine ecological risk at the Site, a conservative assessment was performed using a 
two tiered approach:  an initial screening level ecological risk assessment and a conservative 
evaluation using additional plant and fish tissue in combination with information from the scientific 
literature.  The overall conclusions regarding the risk drivers for terrestrial soil and plant 
communities and for terrestrial/riparian mammal and bird communities show high model-calculated 
risk from exposure to cadmium, lead, selenium, and zinc.  Food chain models also frequently, but 
less often, resulted in high model-calculated risk from exposure to Site-related copper and nickel.  
The primary risk drivers (cadmium, lead, and zinc) which had maximum measured concentrations in 
chat, fine tailings, soil and sediment on-site are high enough to present risk to fauna through 
incidental ingestion of soil/sediment alone.  In addition, there would undoubtedly be some additional 
fauna exposure via dietary transfer.  There is also concern regarding the potential risk for exposure 
of waterfowl to high concentrations of zinc.  In several cases for avian receptors, calculated risk was 
greatest for zinc. 
 
To conserve resources, in lieu of conducting a Baseline Ecological Risk Assessment for OU4, the 
Ecological Preliminary Remediation Goals developed by EPA for the Cherokee County, Kansas, site 
(another site with mining and milling related contamination) were considered.  The Cherokee 
County Superfund Site and Tar Creek OU4 Superfund Site are both part of the same Tri-State 
Mining District (Kansas, Missouri and Oklahoma).   The two sites are also in the same ecological 
sub region and province – the Osage Plains section of the Central Lowland Province.  Mining 
operations at both of these Sites used the ore deposits of the Picher Mining Field for the production 
of lead and zinc and were separated only by the political boundary - the Kansas-Oklahoma state line 
which has no effect on ecosystems.  Mining operations of the Picher field ore deposits resulted in 
cadmium, lead and zinc being the primary risk driver for both sites and the background 
concentrations of these metals are comparable between both of the Cherokee County Superfund Site 
and the Tar Creek OU4 Superfund Site. There are other similarities between the sites including 
climate, topography, flora and fauna which make our use of the Region 7 study appropriate.  The 
Region 7 analysis recommended a range of values for cadmium, lead and zinc in soil that would be 
protective for exposed terrestrial wildlife.  The recommended soil preliminary remediation goals 
were given as a range: 
 
 Cadmium 1.0 – 10.0 mg/kg 
 Lead  377 – 1175 mg/kg 
 Zinc  156 – 1076 mg/kg 
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EPA Region 7 used this analysis in its selection of the remediation goal for the Cherokee County, 
Kansas, site in the Amended Record of Decision dated September 29, 2006.  The specific goals 
selected for the Cherokee County site were 10.0 mg/kg cadmium, 400 mg/kg lead and 1100 mg/kg 
zinc.  Based on similarities between Cherokee County and the Tar Creek Site, EPA proposes to use 
10.0 mg/kg cadmium, 500 mg/kg lead and 1100 mg/kg zinc as the Preliminary Remediation Goals in 
soil to address ecological risks at the Site.  The preliminary remediation goal for lead is higher at the 
Tar Creek Site than Cherokee County; however, it is still on the lower end of the recommended 
range.  The preliminary remediation goal of 500 mg/kg lead was selected in order to be consistent 
with the remediation goal established in the OU2 ROD Tar Creek Residential Areas for the 
protection of human health.  EPA selected the lower end of the range for lead developed at the 
Cherokee County site due to concerns with future sediment recontamination.  However, EPA 
proposes to implement erosion controls to limit future sediment transport at Tar Creek, and 
therefore, has selected 500 mg/kg.  This soil preliminary remediation goal is also applicable to 
Source Material at the Tar Creek Site, which is a source of contamination to the soil.   
  
In addition, the preferred remedy discussed in this Proposed Plan calls for the removal of source 
material located near streams and creeks at the Tar Creek Site.  Removal of source material will 
prevent all discharge of lead-, cadmium-, and zinc-contaminated source materials to surface water 
and thereby remove the ingestion pathway of these chemicals to riparian biota. 
 
Remedial Action Objectives specify contaminants and media of concern, potential exposure 
pathways, and remediation goals.  In a proposed plan, preliminary remediation goals are proposed; 
they are finalized in the ROD.  A remediation goal establishes acceptable exposure concentration 
levels that are protective of human health and the environment.   
 

 
Medium Summary of Remedial Action Objectives Preliminary 

Remediation Goal 
Source Material 
and smelter 
waste, transition 
zone soil, and 
soil which 
underlies source 
material and 
smelter waste 
 

Prevent adolescents from coming in direct contact, 
through the ingestion and inhalation exposure 
pathways, with lead-contaminated source material 
and smelter waste where lead concentrations exceed 
500 ppm.  The purpose of this objective is to reduce 
the central estimate of blood lead concentration in 
adults (i.e., the mature adolescents in question) that 
have been exposed to source materials to a level that 
ensures that the 95th percentile fetal blood lead 
concentration in their offspring does not exceed  
10 µg/dl.  This objective will also be protective for 
children who live on site in the event they come in 
direct contact with the source material through the 
ingestion and inhalation exposure pathways.    
 
Prevent  terrestrial fauna from coming in direct 
contact or indirect (through plant ingestion) contact, 
through the ingestion exposure pathway, with 

Adolescents: 
500 ppm lead in source 
material and smelter 
waste, in transition 
zone soil, and in the 
soil which underlies 
source material and 
smelter waste. 
 
 
 
Terrestrial Fauna: 
 
10.0 mg/kg cadmium, 
500 mg/kg lead and 
1100 mg/kg zinc in 
source material, smelter 
waste, in transition 
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Medium Summary of Remedial Action Objectives Preliminary 
Remediation Goal 

cadmium-, lead-, or zinc-contaminated soils  where 
cadmium, lead, and zinc concentrations exceed their 
respective remediation goals of 10.0 mg/kg, 500 
mg/kg, and 1100 mg/kg  
 
General Tactics: 
To meet the above remedial action objectives for 
source material, the preferred alternative offered in 
this Proposed Plan calls for excavation of source 
materials to native soils with confirmation samples to 
ensure the remediation goals are met.  The 
confirmation sample depth in soil is a minimum of 
12” below the final grade.  The preferred alternative 
calls for a minimal footprint of source material and 
maximum unrestricted use of Site land. 
 

zone soil, and in the 
soil which underlies 
source material, and 
smelter waste. 
 
 
 
 

Source Material 
and smelter 
waste, transition 
zone soil, and 
soil which 
underlies source 
material and 
smelter waste 
 
 

Prevent riparian biota including waterfowl from 
coming into contact, through the ingestion exposure 
pathway, with unacceptable concentrations of lead, 
cadmium, and zinc in surface water and sediment by 
eliminating all discharge of cadmium, lead, and zinc 
from source materials to surface water.   

Zero discharge of 
cadmium, lead, zinc 
from source materials 
to surface water.  [By 
zero discharge we 
mean discharge 
concentration levels 
that would be 
consistent with the 
concentration levels 
that would be expected 
from soil that has 
background 
concentrations of these 
chemicals.] 

Soils 
 

Prevent children from direct contact, through the 
ingestion and inhalation exposure, with lead-
contaminated soil where soil lead concentrations 
exceed 500 ppm.  [The purpose of this objective is to 
limit exposure to soil lead levels such that a typical (a 
hypothetical) child or group of similarly exposed 
children living on site would have an estimated risk 
of no more than 5% exceeding 10 µg/dL blood lead 
level.]   
 
 
 
 

Children: 
500 ppm lead in soil 
(See OU2 Record of 
Decision for Tar Creek 
Residential Areas) 
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Medium Summary of Remedial Action Objectives Preliminary 
Remediation Goal 

General Tactics: 
To meet the above remedial action objective, the 
preferred remedy offered in this Proposed Plan calls 
for excavation of residential yard soil up to a 
maximum depth of 12 inches or until soil 
concentrations no longer equal or exceed 500 ppm, 
whichever calls for less soil to be excavated. 
 
Prevent terrestrial fauna from coming in direct  (or 
indirect through plant ingestion) contact, through the 
ingestion exposure pathway, with cadmium-, lead-, or 
zinc-contaminated soil where cadmium, lead, and 
zinc concentrations exceed their respective 
remediation goals of 10.0 mg/kg, 500 mg/kg, and 
1100 mg/kg. 
 
General Tactics: 
To meet the above remedial action objective, the 
preferred remedy offered in this Proposed Plan calls 
for excavation of visible source materials and smelter 
wastes to native soils with confirmation samples of 
the soil taken to ensure that remediation goals are 
met.  The confirmation sample depth in soil is a 
minimum of 12” below the final grade.   
 

Terrestrial fauna: 
 
10.0 mg/kg cadmium, 
500 mg/kg lead and 
1100 mg/kg zinc, in 
transition zone soil, and 
in soil underlying 
source material and 
smelter waste. 

Groundwater Prevent Site residents from the ingestion of water 
from private wells that contains lead in concentrations 
exceeding the National Primary Drinking Water 
Standards. 
 
General Tactics: 
To meet the above remedial action objective, the 
preferred remedy offered in this Proposed Plan calls 
for an alternative water source for those residences 
affected. 
 

0.015 mg/L lead at the 
water tap 
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SUMMARY OF REMEDIAL ALTERNATIVES  
 
Ten alternatives were evaluated and are described in the Feasibility Study (dated July 2007).  The 
screening process retained Alternatives 1, 4, 5, and 8 for further consideration and detailed analysis.  
All the remedial alternatives are presented below.  Numbers of the alternatives correspond to the 
alternatives presented in the Feasibility Study Report.   
 
ENVIRONMENTALLY ACCEPTABLE CHAT USE 
 
Under the NCP, the purpose of the remedy selection process is to implement remedies that eliminate, 
reduce, or control risks to human health and the environment.  In developing its preferred remedy for 
OU4, EPA also wanted to find a remedy that would ensure continued chat sales which are important 
to the Quapaw Tribe, the State, and the community to help ensure the economic health of Ottawa 
County.   
 
To ensure that Site chat sales continue and that chat is used in a fashion that is protective of human 
health and the environment, under all of the remedial alternatives considered by EPA in this 
proposed plan (except the no further action alternative) all Site chat that is used must be managed 
according to the criteria provided in the Chat Rule, 40 CFR Part 278, and its preamble. 3 This means 
that we are including both the regulations that apply to transportation construction projects and the 
preamble guidance that applies to non-transportation, non-residential projects as requirements under 
the proposed plan.  In addition, only the uses described in the preamble (including EPA’s June 2007 
fact sheet; EPA530-F-07-016B) and the transportation construction project uses described in 40 CFR 
Part 278 will be allowed for Site chat under EPA’s Proposed Plan. 
 
Transportation uses of chat 
Although the codified sections of the Chat Rule apply only to chat used in federally funded 
transportation construction projects, under EPA’s Proposed Plan, the regulations in the Chat Rule 
would apply to any transportation construction projects using Site chat whether or not the chat is to 
be used in a transportation construction project that is a federally funded transportation project.   
 
Transportation construction projects, under the Chat Rule, are activities that relate to the 
construction of roads and highways and include bases, sub bases, road surfaces, bridges, abutments, 
shoulders, and embankments. They are not related to any residential use.  In developing the Chat 
Rule regulations, EPA evaluated all the transportation construction uses and concluded that chat 
used in hot, warm, or cold mix asphalt, slurry seals, microsurfacing and in epoxy seals, or other uses 
of chat that are evaluated on a case-by-case basis will be safe and environmentally protective. 
 
Non-transportation uses of chat 
Under EPA’s Proposed Plan, only certain non-transportation uses of Site chat described in the Chat 
Rule preamble and the preamble-referenced fact sheet would be allowed.  Specifically, under EPA’s 
Proposed Plan, Site chat used in non-transportation projects could only be used in cement and 
concrete non-residential construction projects as described in the preamble, and in applications that 
encapsulate the chat as a material for manufacturing a safe product or as part of an industrial process 
                                                 
3 The Chat Rule can be found at 72 Fed. Reg. 39235 (July 18, 2007).  It can also be found at 
http://www.epa.gov/epaoswer/other/mining/chat/.   
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(e.g., glass, glass recycling) where all waste byproducts are properly disposed, as described in the 
June 2007 fact sheet.  In addition, non-transportation cement or concrete project material in question 
must, on a case-by-case basis, pass one of the two evaluation methods described in the Chat Rule 
preamble guidance.  The two evaluation methods concern testing the material using the Synthetic 
Precipitation Leaching Procedure, or having a State environmental agency or EPA conduct a site 
specific risk assessment with a public comment period (see the preamble to the Chat Rule for more 
information). 
 
Record keeping requirements in 40 CFR Part 278 would apply to transportation uses and non-
transportation uses 
The record keeping requirements of the Chat Rule would apply to both transportation and non-
transportation uses under the proposed remedy, with one addition.  Under EPA’s proposed remedy, a 
party who acquires chat for use must submit a copy of the written certification described in the Chat 
Rule to both the State and to the EPA Remedial Project Manager (RPM) for OU4.  While the Chat 
Rule requires certification only to the State, EPA’s proposed remedy would require certification to 
the RPM as well.  EPA intends to hold free on-site seminars explaining the requirements of the Chat 
Rule as they apply to the Site.  
 
Please note that the use of chat according to the provisions of the preferred remedy would not affect 
a person’s obligation to comply with existing State or Federal materials specifications or other 
requirements. 
 
Once the OU4 ROD is issued, chat that is taken off-site, must be sent only to a facility that complies 
with the Off-site Rule (40 CFR §300.440). The term “facility” as used here includes locations 
utilized for transportation projects and non-transportation projects.   
 
Chat washing facilities are covered under the State of Oklahoma’s general fugitive air and general 
non-point source discharge regulations. These state general permits require that fugitive dusts and 
runoff be controlled in a fashion so that dusts do not leave the property line or the boundary of the 
construction activity.  The substantive requirements of these State regulations are considered to be 
ARARs for chat washing facilities under all action alternatives evaluated under this Proposed Plan. 
 
ENCOURAGING CHAT SALES 
 
Under all identified alternatives except for the no action alternative, chat sales will be encouraged 
and facilitated by various means. These various actions include without limitation the following 
(figures reflect present value): 
 

• Implementation of free HAZWOPER4 training at chat  
processing/handling operations     $ 5,600,000 
• Off-site rule (40 CFR §300.440) related costs including  

       acceptability determinations for facilities receiving chat $12,500,000 
• Environmental monitoring of chat sales   $1,4,00,000 
• Support to Quapaw Tribe for oversight of chat operations $1,100,000 

                                                 
4 HAZWOPER training means Hazardous Waste Operations and Emergency Response Standard training. 
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• Support to ODEQ for oversight of chat operations  $1,400,000 
• Inspection of chat operations     $1,000,000 
• Coordination of chat sales (full-time legal  
and technical support)      $2,500,000 
 
TOTAL         $25,500,000 
[Since facilitation of chat sales is part of each action alternative summarized below, 
approximately $25.5 million is included in each of the present value cost estimates for these 
alternatives.  For example, of the $172,898,000 present value estimate for Alternative 4,  
$25.5 million is attributable to costs associated with facilitating chat sales.] 

 
Alternative 1 - No Further Action 
 
Evaluation of “no action” is generally required by the NCP.  This alternative prescribes no new 
remedial actions and recognizes the engineering actions ongoing for OU1 and OU2, pilot 
demonstrations and treatability studies, actions taken under the Oklahoma Plan for Tar Creek, and 
private chat use.  

 
Capital Cost: $0 
Annual O&M Cost: $0 
Present Worth: $0 
 
Alternative 4 - Phased Consolidation and On-site Disposal; This is EPA’s Preferred Remedy 
for OU4 
 
Alternative 4 is offered in this Proposed Plan as EPA’s preferred remedy for OU4.  This preferred 
remedy is subject to change based on comments submitted by the public.   
 
The EPA acknowledges that chat sales are a pre-existing activity at the Site.  To further promote the 
environmentally protective use of chat, EPA published a chat rule, 40 CFR Part 278, titled, Criteria 
for the Safe and Environmentally Protective Use of Granular Mine Tailings known as "Chat," 
on July 18, 2007, that provides mandatory criteria for chat use in transportation projects carried out 
in whole or in part with federal funds.  In addition, EPA is including the preamble guidance that 
applies to non-transportation, non-residential projects as requirements under the proposed plan.  
Hence, Alternative 4 supports the continued sale of chat in accordance with the Chat Rule and with 
any local and state requirements applicable and incidental to chat sales.   
 
EPA believes that the continuation of chat sales is an integral part of the remedy for OU4.  EPA 
recognizes that most private chat/land owners may be able to sell their chat piles; however, due to 
the complicated ownership pattern, and due to the restrictions on alienation that exist at the chat piles 
owned by Quapaw Tribe allottees, EPA anticipates that Indian-owned chat sales will be managed 
pursuant to an agreement between the EPA and the DOI that will define roles and responsibilities.   
EPA can address the release of chat in accordance with CERCLA authorities in a manner that will 
benefit chat/land owners and the environment.  
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While chat sales have occurred on and off Site for many years, EPA recognizes that chat sales could 
be impeded by owners' fear of incurring CERCLA liability to the United States or others arising 
from unanticipated adverse consequences associated with chat sales.  To help allay the concern of 
some chat owners regarding potential future liability arising from the sale and transport of chat to 
off-site locations during the Chat Sale Pilot Project, EPA entered into CERCLA administrative 
settlements with sellers of the St. Joe Pile, providing a covenant not to sue from EPA for sales made 
in compliance with the terms of the agreement, and providing contribution protection pursuant to 
CERCLA § 113(f)(2), 42 U.S.C. § 9613(f)(2).  These agreements were approved by the U.S. 
Department of Justice.  Although the Agency wishes to make clear that these agreements provide no 
protection from any liability already incurred on the basis of past acts or current status, the 
agreements appear to have successfully facilitated chat sales during the Pilot Project, and it is EPA’s 
intention to extend that practice upon request and under appropriate circumstances as chat is sold 
pursuant to the ROD.   

 
Based on current information, the EPA believes commercial chat sales will continue and will address 
the largest part of the chat.  For purposes of defining the remedy, EPA has assessed information 
from chat processors and others in determining that approximately 76% of the chat will be removed 
from the site over a 20 year period through commercial sales.   
 
Under Alternative 4, EPA intends that, eventually, all source material that is not sold will be 
addressed according to the decision tree described in Figure 4.  In distal areas, source material 
including chat piles, chat bases, and historic haul roads and non-operating railroad grades will be 
excavated down to native soil, removed and managed on a priority basis.  The majority of the 
removed material is expected to be released to chat processors.  Chat processors who receive chat 
will be selected based on implementability factors and cost factors (e.g., processor capacity or cost 
of transportation) that will be assessed in the remedial design.  Once the material is removed, the 
native soils will be rebuilt using standard land practices.  Chat located in streams will also be 
removed and disposed in accordance with the Figure 4 decision tree.  After 10 years from the 
beginning of on-site construction, the remaining chat will be evaluated as to its suitability for 
commercial purposes, and non-commercial chat will be excavated to native soil, removed and 
managed in accordance with Figure 4.   
 
Under Alternative 4, EPA will seek permission for access to private properties and to remove source 
materials for disposal.  Chat/land owners who do not permit EPA to remove their chat will be 
provided an opportunity to sell or otherwise plan for its disposition within the following limits.  
Chat/land owners in distal areas (See Figure 3) who do not give EPA permission to remove their 
chat will be given the opportunity to develop a plan under which they have up to five years to sell or 
otherwise dispose of their chat.  Chat/land owners of chat in streams who do not give EPA 
permission to remove their chat will be given the opportunity to develop a plan under which they 
have up to one year to sell or otherwise dispose of their chat.  If the chat/land owner and EPA cannot 
agree on a plan regarding the sale or disposal of the chat, EPA may take legal action.    
 
A watershed-based approach will be taken to address the potential effects remedial actions may have 
on the local watersheds.  A baseline hydrology model will be developed as part of the remedial 
design to reflect the existing land uses in the basin and reflect any rainfall storage within the source 
materials.  As source materials are removed, the capacity of the soil and proposed land use to absorb 
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rainfall will be evaluated.  The model may also be used as a planning and design tool to prepare a 
comprehensive watershed plan to mitigate any potential runoff increases.  Complete details of this 
approach and possible control and mitigation measures will be formulated during the remedial 
design. 
 
EPA will encourage local, state, and federal authorities to enforce Best Management Practices and 
Storm Water Pollution Prevention Plans for facilities on the Site to ensure environmentally 
protective chat sales.   
 
Alternative 4 will utilize various elements to include the following: 
 
PHASE 1 (1-10 years) 
 
Source materials will be addressed in a manner to reduce the overall footprint of contamination and 
to reduce the need for land use restrictions, institutional controls, and operation and maintenance. 

     
- Chat and chat bases from distal areas (generally located outside the high density mining areas 

and including rural areas as shown in Figure 3), including associated historic chat covered 
haul roads and railroad grades that are not operating, will be excavated to the underlying 
native soil.  Confirmation samples will be taken following source removal to ensure that the 
remediation goal is met. The excavated source material from the distal areas will be managed 
in accordance with the decision tree in Figure 4 which includes, as options, using the 
excavated source material as fill in subsided areas, releasing the excavated source material to 
a chat processor, direct injection of the excavated source material into underground mine 
caverns, and disposal of the excavated source material in an on-site repository.  Following 
the removal of the source materials in the distal areas, the soils will be rebuilt naturally to 
sustain vegetation using standard land preparation practices.  Excavated areas will not be 
backfilled with a soil cover.  In recognition of the potential value of chat, chat/land owners in 
distal areas will be contacted before any chat is removed from their property.  Where these 
owners agree, chat will be excavated and dealt with as described above and according to the 
decision tree described in Figure 4.  Where chat/land owners will not release the chat for 
excavation and disposition, they will be asked to provide a plan, including a schedule, for the 
final disposition of the chat consistent with the decision tree described in Figure 4.   

o Chat in chat bases and small chat piles in distal areas are estimated at 3,021,000 yd3. 
o For cost estimation purposes, it is assumed that all of the chat that is excavated and 

removed from the distal areas would be released to a chat processor. 
- Transition zone soils (soils around and underneath source materials) will be addressed 

through natural soil rebuilding.  The natural soil rebuilding process will include standard land 
practices such as ripping, contouring, adding amendments, disking, fertilizing, planting and 
seeding.  Following implementation of soil rebuilding in the transition zones, soils with 
concentrations of contaminants remaining in exceedance of the remediation goals may 
require excavation and removal.  Removed soil may be used for repository interim cover.   

- Smelter wastes will be excavated and disposed in an on-site repository.  Smelter affected 
soils will be managed in the same manner as transition zone soils. 

- Based on a hydrogeologic study and a cost-effectiveness analysis, fine tailings may be 
injected into mine workings using the decision tree in Figure 5.  Monitoring will be 
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conducted in the ground water and surface water to ensure the effectiveness of the injection.  
If the injection is not implemented, fines will be covered in place, and the cover will be 
revegetated.  For cost estimating purposes it is assumed that the areas with the highest 
volume to surface area ratio (i.e., very deep ponds) will be capped in-place with a soil cover.   

- A site-wide hydrogeologic study will be performed prior to implementation of the injection 
of fines into the mine workings to ensure this disposal method will cause no further harm to 
the ground water and the surface waters.  The study will examine whether there is hydraulic 
connectivity between the Picher Field and the Commerce mine working, identify strategic 
subsurface locations for injection in order to maximize the number of potential injection sites 
needed to adequately alter the hydrogeology, and evaluate the long-term effectiveness of this 
method.  Surface water quality will be monitored to determine if additional measures, like 
temporary water treatment, are needed.   

- Source material in Tar, Lytle, Elm, or Beaver Creek, or other Site waterways will be 
addressed on a priority basis through either excavation and/or the installation of a flexible 
membrane liner, as needed based on the hydrogeologic study.  The purpose of these measures 
is to eliminate the contaminant loading from in-stream source materials to surface and 
ground water.  As an interim measure, sheet piling, berms, constructed wetlands, or other 
engineering controls will be installed for near-stream source materials to help prevent 
contamination from migrating to surface water.  Excavated in-stream materials will be 
returned to their near-stream origin (e.g., chat would be returned to the near-stream chat pile 
from which it came).  Streambeds addressed by excavation of in-stream source materials will 
have erosion control measures installed (e.g., constructed wetlands, gabion basket wire and 
rock embankments, or boulders).  Where chat/land owners will not release the chat for 
excavation and disposition, they will be asked to provide a plan, including a schedule, for the 
final disposition of the chat consistent with the decision tree described in Figure 4.  
Scheduled disposition under the owners’ plans must be completed within one year.    

- To help eliminate exposure, education and community awareness activities will be conducted 
throughout the duration of the remedy. 

- An alternative water supply will be provided where mining-related contaminants in water 
drawn from rural residential wells exceed .015 mg/L for lead for rural households not 
participating in the State of Oklahoma’s relocation program.  

- Rural residential yards, not participating in the State of Oklahoma’s relocation program, that 
are found to have concentrations of soil lead that exceed 500 ppm, will be excavated to a 
maximum depth of 12 inches, and the area will be backfilled with clean soil, contoured to 
promote drainage, and revegetated.  If contamination remains at excavation depth, before 
backfilling, an orange warning material would be placed at the bottom of the excavation to 
alert those conducting future earthmoving activity. 

- An on-site repository will be constructed to accept Site source materials for final disposal.  
The repository will cover an estimated 28 acres and will be capable of receiving an estimated 
1,000,000 yds3 of source materials, affected soils, and other Site-related materials such as 
wood, concrete, and miscellaneous debris.  The repository design shall incorporate 
components that include a clay liner, a filter sand bed, a soil cover, and final site grading and 
closure requirements.  Selection of the repository location will consider proximity to existing 
source material locations, thickness of underlying soil deposits, soil type, depth to 
groundwater, and presence or proximity of floodplains or other surface water features.  The 
repository will be constructed in an area that is already contaminated.  On-site repositories 
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will be closed when they reach capacity or at completion of the remedial action.  Closure will 
be accomplished by covering the repository with a soil cover, contoured to promote drainage, 
and revegetated. 

- Environmental monitoring will be conducted to test for contamination in ambient and near 
source air, surface water, ground water, and sediment as needed during remediation 
activities. 

  
PHASE 2 (11-20 years) 
 
Phase 2 addresses source materials that remain after 10 years from initiation of cleanup activities.  
This may include chat bases, tailings ponds, non-marketable chat piles and bases, and remaining chat 
from distal area consolidation.   
 

- The remedy will be reviewed every five years since hazardous substances remain on-site 
with concentrations that exceed concentration levels that allow for unrestricted use and 
unrestricted exposure.  The remedy would be reviewed to ensure protection of human health 
and the environment.  As part of the second five year review, EPA will evaluate the progress 
of chat sales.  Chat piles and bases remaining after 10 years will be evaluated for commercial 
viability.  This determination will be made using input from the chat/land owners, DOI, 
appropriate Tribal representatives, and the commercial operators. 

- Non-marketable chat piles and bases will be excavated and handled in accordance with the 
decision tree in Figure 4 which includes, as options, using the material as fill in subsidence 
areas, releasing the material to a chat processor, direct injection of the material, and disposal 
of the material in an on-site repository.  Where chat/land owners will not release the non-
marketable chat, they will be asked to provide a plan, including a schedule, for its final 
disposition consistent with the decision tree in Figure 4.  Scheduled disposition under the 
owners’ plans must be completed within five years.  The volume of non-marketable chat 
piles and bases is estimated at 9,380,000 yd3.  

- Historic haul roads and non-operating railroad grades that are contaminated will be managed 
the same as chat bases in accordance with the decision tree in Figure 4.   

- Institutional controls and operation and maintenance activities will be implemented, as 
needed, at repositories and covered, fine tailings ponds.   

- Environmental monitoring will be conducted, as needed, to test for contamination in ambient 
and near source air, surface water, ground water, and sediment during remediation activities. 

 
In June 2004 the State of Oklahoma established a local trust to oversee the relocation of families 
with children less than seven years of age from the area surrounding the towns of Picher and Cardin.  
Fifty-one families were relocated under this program.  The mission of this trust was expanded in 
2006 with the commitment by Congress for a limited amount of federal funds ($18.9 million 
according to ODEQ at this time). The trust is now in the process of conducting a voluntary 
relocation of the highest priority residents and businesses.  Currently committed funds are, however, 
not sufficient to provide relocation to all residences and business in the area.   
 
In developing the proposed plan for OU4 at the Tar Creek Superfund Site, the EPA considered 
relocation of residents living in Picher, Cardin, and Hockerville.  EPA considered relocation 
because, in order to maintain protectiveness, the remedial alternatives evaluated in the proposed plan 
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would generally require certain property restrictions that some members of the communities may 
consider undesirable.  These property restrictions may include the barricading of streets for months 
at time, disconnecting residential utilities for extensive periods, and the use of earthmoving 
equipment and heavy trucks in residential areas.  Additionally, the residents may be impacted by 
dust from the moving of chat.  Permanent relocation might address the inconvenience associated 
with these activities; however, under the Uniform Relocation Act (URA) and its implementing 
regulations, permanent relocation would require considerable time and expense.  Remedial Action to 
address release of hazardous substances may include the costs of permanent relocation of residents, 
businesses and community facilities where EPA determines that relocation is more cost-effective, 
and environmentally preferable to remediating the hazardous substance contamination or may 
otherwise be necessary to protect the public health or welfare.  After careful analysis of available 
information, including analysis of the cost of relocation, EPA is proposing, at this time, a preferred 
alternative in the OU4 Proposed Plan that does not include permanent relocation.  EPA recognizes 
that the State is pursuing additional funding to complete the State’s voluntary relocation program.  
Should the State be successful, relocation of the residents can be achieved in a manner consistent 
with the preferred plan for OU4.  If circumstances change (e.g. if sufficient persons are relocated 
under the relocation program being carried out by the State of Oklahoma), a remedy that includes a 
buyout of remaining properties and carrying out chat sales over 30 years may become more cost-
effective than Alternative 4.  EPA will continue to monitor the relocation being carried out by the 
State of Oklahoma and will reexamine the cost-effectiveness if circumstances change. 
 
The following chart describes the methods that would be used to address OU4 contamination under 
Alternative 4 and the approximate volume of material to be addressed by each method, respectively.  
The remaining volume of source material which appears in italics below the chart is primarily 
material capped and left in place that will require Institutional Controls.  
 

 
Alternative 4 Summary* Quantity 

Chat and chat base material excavated, hauled and released to a chat 
processor – Phase 1 + Phase 2 

6,159,000 yd3

7,035,000 yd3 

13,194,000 yd3

Cover Fine Tailings in Place (with Institutional Controls)          252 acres 
Chat and chat base material excavated and hauled to an on-site repository 938,000 yd3

Chat and chat base material excavated and used to backfill subsidence 
features 

938,000 yd3

Chat and chat base material excavated and  injected into mine workings 469,000 yd3

Excavate and Haul Smelter Wastes to on-site repository, 1846 yd3

4 yards Rural Residential Yard Soils, and      
Affected Domestic Well Water 2 households 
Integrate Near-stream Source Materials and Control Seepage/Runoff  1,254,000 yd3

Excavation and Removal of In-Stream Source Material          18,000 yd3  
* For a more detailed description of the alternative, please see the Feasibility Study 
 
Capital Cost:  $299,898,000 
Annual O&M Cost:  $375,000/year decreasing to $125,000/year 
Present Worth:  $172,898,000 
Estimated Implementation time: 20 years 
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Volume of source material remaining on-site subject to Institutional Controls:   6,314,846 yd3 that 
cover 322 acres 
 
Alternative 5 - Voluntary Relocation, Phased Consolidation, and On-site Disposal, 
 
Alternative 5 is identical to Alternative 4, except for two elements: 1) Under Alternative 5, EPA 
would offer to relocate the residents of Picher, Commerce, and Hockerville under the Uniform 
Relocation Act on a voluntary basis, and 2) Under Alternative 5, EPA would extend the remedy 
implementation timeframe from 20 years to 30 years because with relocation there would be less risk 
of exposure to a new generation of residents. 
  
Relocation of the residents of Picher, Commerce and Hockerville would take at least 3 years once 
the total funding is available.  The option to relocate would be voluntary because EPA understands 
that some residents would wish to remain in their homes.  Due to the relocation of residents, chat 
piles can remain in place longer thereby allowing commercial chat sales to occur over a longer 
period with a greatly reduced risk of exposing residents to any lead contamination from source 
materials.  Continued chat sales will contribute to the reduction of chat remaining on-site.  Under 
Alternative 5, methods similar to those described under Alternative 4 would be used to ensure that 
chat/land owners have an opportunity to sell or otherwise plan for the disposal of their chat. 
 
The remedy implementation time is projected to be 30 years.  Implementing the remedy over 30 
years instead of 20 years allows a longer period of time for chat sales and reduces the overall costs 
of removal of chat from the site. However, that cost reduction is more than offset by the cost 
increase associated with relocation, given the costs of compliance with the Uniform Relocation Act 
(URA).   If circumstances change (e.g. if sufficient persons are relocated under the relocation 
program being carried out by the State of Oklahoma) a remedy that includes a buyout of remaining 
properties and carrying out chat sales over 30 years may become more cost-effective than 
Alternative 4.  EPA will continue to monitor the relocation being carried out by the State of 
Oklahoma and will reexamine the cost-effectiveness of Alternative 5 if circumstances change.   The 
following chart describes the methods that would be used to address OU4 contamination under 
Alternative 5, and the approximate volume of material to be addressed by each method, respectively.  
The remaining volume of source material which appears in italics below the chart is primarily 
material capped and left in place that will require Institutional Controls.   
 
 

Alternative 5 Summary* Quantity 
Voluntary Relocation            378 properties 
  
Chat and chat base material excavated, hauled and released to a 
chat processor – Phase 1 + Phase 2 

6,159,000 yd3

7,035,000 yd3 

13,194,000 yd3

Cover Fine Tailings in Place (with Institution Control)          252 acres 
Chat and chat base material excavated and hauled to an on-site 
repository 

938,000 yd3

Chat and chat base material excavated and used to backfill 
subsidence features 

938,000 yd3

Chat and chat base material excavated and  injected into mine 469,000 yd3
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workings 
Excavate and Haul Smelter Wastes to on-site repository, 1846 yd3

4 yards Rural Residential Yard Soils, and      
Affected Domestic Well Water 2 households 
Integrate Near-stream Source Materials and Control 
Seepage/Runoff  

1,254,000 yd3

Excavation and Removal of In-Stream Source Material          18,000 yd3  
* For a more detailed description of the alternative, please see the Feasibility Study 
 
Capital Cost:  $358,100,000 
O&M Cost:  $375,000/year decreasing to $125,000/year for RA: $175,000/year for voluntary  
relocation  
Present Worth:  $214,892,000 
Estimated Implementation time: 3 years to perform a Voluntary Relocation once total funding is  
available, and 30 years to implement the remaining components.  
Volume of source material remaining on-site subject to Institutional Controls:  6,314,846 yd3 that 
cover 322 acres 
 
Alternative 8 - Total Source Consolidation  
 
Alternative 8 includes many of the same elements of Alternative 4; however, urban and near-stream 
chat piles and bases would be removed and integrated into existing on-site upland chat deposits as an 
early response instead of installing engineering controls for near-stream source materials.  Under this 
alternative, all the chat and chat bases would be excavated down to native soil and the excavated 
areas would be reclaimed by deep tilling, amending the soils if necessary to re-establish vegetation, 
and re-vegetating with Site-adapted plant species.   
 
Alternative 8 will utilize various elements to include the following: 
 

- All chat sources (piles, bases, etc.) located in urban and near-stream settings would be 
excavated, transported to existing upland chat deposits, and consolidated for future 
processing and removal by commercial processors.  Where possible, chat would be 
transported and consolidated in existing upland deposits where active chat processing 
facilities are already in place. Chat processors would be selected during Remedial Design 
based on implementability factors and cost factors (e.g., the cost of transportation and the 
chat processors capacity).  Alternatively, chat processing facilities could be established by 
commercial chat processors (if they so desire and make the necessary arrangements with chat 
and property owners) at the new consolidated chat deposits to facilitate future processing and 
removal.  

- After 20 years, all unprocessed chat would be either disposed in subsidence pits or injected 
into underground mine workings if such injection is supported by EPA’s hydrogeologic 
study. [For cost estimating purposes, injection is assumed.].  

- Fine tailings deposits located in urban and near-stream areas would be excavated and 
permanently disposed in underground mine workings through injection if such injection is 
supported by EPA’s hydrogeologic study; if not, it will be covered in place with clean soil 
and revegetated. [For cost estimating purposes, injection is assumed.]. 

- Excavated areas would be reclaimed similar to actions for chat source materials. 
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- Upland fine tailings impoundments would be stabilized or repaired and subsequently covered 
with a 12-inch soil cover and revegetated to prevent future releases of fine tailings to the 
surrounding environments. 

- Transition zone soils would be deep tilled to reduce metal concentrations in the upper layers, 
amended with biosolids or other organic matter, and revegetated with site appropriate plant 
species. Abandoned chat haul road and chat-contaminated non-operating railroad grades 
would be excavated and disposed of in covered upland repositories.  

- Smelter wastes would be consolidated on-site and covered with vegetated soil covers or 
excavated and disposed of in nearby subsidence pits. The covered areas would be reclaimed 
with vegetation and protected by institutional controls. Smelter-affected soils would be deep 
tilled to reduce metal concentrations in the upper layers, amended with biosolids or other 
organic matter, and revegetated with site appropriate species.  

- Rural residential wells with water that exceeds remediation goals and yards where soil lead 
concentrations exceed remediation goals would be addressed in the same manner as they are 
addressed under Alternative 4.   

 
Under Alternative 8, the Operable Unit 4 remedy would be reviewed every five years since 
hazardous substances remain on-site that exceed concentration levels that allow for unrestricted use 
and unrestricted exposure.  The remedy would be reviewed to ensure protection of human health and 
the environment. As part of the review, EPA will evaluate the progress of chat sales at least every 
five years. (Same as Alternative 4). 
 
The following chart describes the methods that would be used to address OU4 contamination under 
Alternative 8, and the approximate volume of material to be addressed by each method, respectively. 
The remaining volume of source material which appears in italics below the chart is primarily 
material capped and left in place that will require Institutional Controls.  
 

Alternative 8 Summary*  Quantity 
Excavate and Consolidate Urban Chat Piles and Urban Chat Bases  12,796,000 yd3

Excavate and Consolidate Near-Stream Chat Piles and Chat Bases    7,300,000 yd3

Consolidate Upland Chat, Chat Bases Consolidated, Dispose in 
Subsidence Pits, or Injected into Mine Workings  

 13,550,000 yd3

Excavate and Consolidate Urban Fine Tailings, Dispose Underground       344,000 yd3

Excavate and Consolidate Near-Stream Fine Tailings, Dispose 
Underground  

   1,654,000 yd3

Stabilize and Cover Upland Fine Tailings In Place   7,158,000 yd3

Consolidate and Cover Smelter Wastes          1,846 yd3

Deep Till Smelter Affected Soils and Abandoned Haul Roads and RR 
Grades 

          14 acres 

4 yards Rural Residential Yard Soils, and  
Affected Domestic Well Water 2 households 

* For a more detailed description of the alternative, please see the Feasibility Study  
 
Capital Cost:  $508,853,000 
Annual O&M Cost:  $475,000/year decreasing to $225,000/year  
Present Worth:  $262,539,000 
Estimated Implementation time: 20 years 
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Volume of source material remaining on-site subject to Institutional Controls:  11,849,846 yd3 that 
cover 846 acres 
 
EVALUATION OF ALTERNATIVES 
 
The NCP, 40 CFR Part 300, requires the EPA to evaluate remedial alternatives against nine criteria 
to determine which alternative is preferred.  The EPA applies seven of the nine criteria during the 
Feasibility Study (dated July 2007).  EPA modified its Preferred Alternative, to capture feedback 
received from the ODEQ, the Quapaw Tribe and the 10 downstream Tribes (see Appendix 4).  Four 
alternatives are presented in this plan and criteria used to evaluate these alternatives are described in 
Appendix 3.   
 
1.  Overall Protection of Human Health and the Environment  
Overall protection of human health and the environment addresses whether each alternative provides 
adequate protection of human health and the environment and describes how risks posed through 
each exposure pathway are eliminated, reduced, or controlled, through treatment, engineering 
controls, and/or institutional controls.   
 
Under all action alternatives, chat use must be managed under the modified Chat Rule criteria and its 
preamble described above. In developing the Chat Rule, the EPA evaluated all the transportation 
construction uses and concluded that chat used in hot, warm, or cold mix asphalt, slurry seals, 
microsurfacing and in epoxy seals, or other uses of chat that are evaluated on a case-by-case basis 
will be safe and environmentally protective.  The chat use criteria required under the Rule and which 
would also be required under all of the action alternatives discussed in this Proposed Plan are based 
on EPA’s conclusions.  The investigation that EPA undertook to develop the Chat Rule was 
extensive.  The investigation is described in the preamble to the proposed Chat Rule (see 71 Fed. 
Reg. 16729 (the proposed rule), and in the preamble to the pre-publication version of the final rule 
(see http://www.epa.gov/epaoswer/other/mining/chat/ (the pre-publication version of the final 
rule).   
 
Human Health Protection 
 
Alternatives 4, 5 and 8 meet this criterion by meeting the RAOs for the protection of human health. 
Alternative 1 fails to meet the RAOs for protecting human health; therefore, Alternative 1 is not 
carried forward in the comparative analysis discussion since it does not satisfy this threshold 
criterion.  Facilitation of chat sales, which is part of all the action alternatives considered includes 
various elements to improve human health protection including HAZWOPER training for chat 
processing and handling personnel, and environmental monitoring.  In addition, chat use would have 
to meet chat management criteria defined in the Chat Rule that have been found to be safe and 
environmentally protective by EPA.  
 
Protection of the Environment 
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Alternatives 4, 5 and 8 meet this criterion by meeting the RAOs for the protection of the 
environment.  Alternative 1 fails to meet the RAOs for protecting the environment; therefore, 
Alternative 1 is not carried forward in the comparative analysis discussion. 
 
2.  Compliance with ARARs 
 
Section 121(d) of CERCLA and NCP §300.430(f)(1)(ii)(B) require that remedial actions at 
CERCLA sites at least attain legally applicable or relevant and appropriate Federal and State 
requirements, standards, criteria, and limitations which are collectively referred to as “ARARs,” 
unless such ARARs are waived under CERCLA section 121(d)(4) and NCP § 300.430(f)(1)(ii)(C) . 
 
All action alternatives evaluated include chat use and facilitation of chat sales, and there are related 
ARARs.  Specifically, chat washing facilities are covered under the State of Oklahoma’s general 
fugitive air and general non-point source discharge regulations. These state general permits require 
that fugitive dusts and runoff be controlled in a fashion so that dusts do not leave the property line or 
the boundary of the construction activity.  The substantive requirements of these State regulations 
are considered to be ARARs for chat washing facilities under all action alternatives evaluated under 
this Proposed Plan.  All on-site chat washing plants are currently meeting these ARARs, and would 
be required to do so under all the action alternatives. 
 
Chemical-Specific ARARs.   
 
Chemical-specific ARARs identified for OU4 are consistently met by all the action alternatives. The 
chemical-specific ground water ARARs are met at residents’ taps under all the action alternatives, 
but are not met in the shallow aquifer in affected areas of the Site. Remediation of the shallow 
aquifer is not part of the scope of OU4.  

 
Action-Specific ARARs.    
 
All of the candidate action alternatives are equally capable of meeting the action-specific ARARs 
identified for the individual alternatives.  
 
Location-Specific ARARs.   
 
All the candidate action alternatives are equally capable of meeting the location-specific ARARs 
identified for the individual alternatives.  
 
To Be Considered (TBC).   
 
Pertinent EPA guidance documents that were considered in establishing remediation goals are 
identified in the administrative record file including the bibliographies of documents in the record 
(e.g., the risk assessment documents, and the RI and FS reports).  All action alternatives meet 
remediation goals established with advice from these guidance documents. 
 
3.  Long-term Effectiveness and Permanence 
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Long-term effectiveness and permanence refers to expected residual risk and the ability of a remedy 
to maintain reliable protection of human health and the environment over time, once clean-up levels 
have been met.  This criterion includes the consideration of residual risk that will remain on-site 
following remediation and the adequacy and reliability of controls. 
 
Magnitude of Residual Risks.  
 
The type of mining waste and mill waste (Source Material) that we will address under any of the 
Alternatives at OU4 is a high volume low-level threat waste and EPA expects to use engineering 
controls instead of treatment for this type of waste (40 CFR § 300.430(a)(1)(iii)(B)).  Consequently, 
when engineering controls are the exclusive mechanism used to address low-level threat waste, this 
criterion—“Magnitude of residual risk remaining from untreated waste or treatment residuals 
remaining at the conclusion of the remedial activities” would not be pertinent.  However, under all 
the action alternatives evaluated, EPA would facilitate chat sales including chat processing which 
involves treatment.  Specifically, two methods of treatment are used in preparing chat for sale.  
These treatment methods are dry screening or washing to remove fine particles which contain the 
highest concentrations of lead and other hazardous substances.  These treatment processes greatly 
reduce the concentration of hazardous substances in the chat (which typically will be used off-site), 
but the higher concentrations are left on-site as “wash fines” where they will be dealt with as Source 
Material under all the remedies.  In short, all the alternatives, since they all include chat processing, 
involve the same magnitude of residual risk with respect to chat processing residuals. 
  
Adequacy and Reliability of Controls such as Containment Systems and Institutional Controls.    
 
Alternatives 4 and 5 would have the least volume and area subject to containment/institutional 
controls and long-term operation and maintenance, and are considered more effective, reliable, and 
permanent than Alternative 8.  Alternatives 4 and 5 assume that 6.3 million yd3 and 322 acres are 
subject to containment/institutional controls and long-term operation and maintenance after remedial 
implementation.  Alternative 8 assumes that 11.8 million yd3 and 846 acres are subject to 
containment/institutional controls and long-term operation and maintenance.  Alternatives 4 and 5 
reclaim an estimated 3,898 acres of land, providing unrestricted use of this land, compared to 3,374 
acres for Alternative 8. 
 
Alternative 8 addresses the largest volume of Site source materials through injection (assuming 
injection is supported by the hydrogeologic study), the most reliable and permanent control, at 6.7 
million yd3 followed by Alternatives 4 and 5 at 5.5 million yd3 each.  This volume of source material 
and the area it once occupied would not be subject to containment/institutional controls or long-term 
operation and maintenance. 
 
Alternatives 4 and 5 prescribe that some source materials be addressed through disposal in an on-site 
constructed repository, the second most reliable and permanent disposal option.  The area occupied 
by the repository would cover only 28 acres but would require institutional controls and long-term 
operation and maintenance.  Alternative 8 does not propose that any source materials be disposed 
using the second most reliable and permanent option. 
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Under Alternative 8, a large volume of source material would be infilled into subsidence features, 
the third most reliable and permanent disposal option.  Alternatives 4 and 5 also prescribe that 
source materials are also addressed through infilling into subsidence features, but not at the high 
volume prescribed under Alternative 8.  Alternatives 4 and 5 will each require an estimated 43 acres 
that would be subject to institutional controls and long-term operation and maintenance.  Alternative 
8 will require an estimated 213 acres that would be subject to institutional controls and long-term 
operation and maintenance. 
 
Alternatives 4 and 5 each prescribe a smaller volume of materials be covered in place compared to 
Alternative 8.  The area occupied by materials covered in place and subject to 
containment/institutional controls and long-term operation and maintenance is smaller for 
Alternatives 4 and 5 (251 acres each) compared to Alternative 8 (631 acres). 
 
Due to the different remedial timeframes assumed (20 years for Alternative 4 and 30 years for 
Alternative 5), it is estimated that Alternative 4 would leave approximately 7.0 million yd3 of chat, 
occupying an estimated 184 acres, in a controlled pile setting that is operated by commercial chat 
processors.  Under Alternative 4, the chat delivered to a controlled pile setting would be reduced 
over time as the chat was processed; consequently, it is projected that ultimately Alternative 4 would 
leave essentially the same footprint that would be left under Alternative 5.  That is, the volume of 
source material remaining on the surface and the area that the source material would occupy on the 
surface would be about the same as they would be under Alternative 5; although, it is estimated 
based upon chat processing rates that Alternative 4 would reach this footprint size in less time than 
Alternative 5. 
 
Voluntary Relocation 
 
Alternative 5 includes a voluntary relocation component, which does not involve engineering 
controls to address potential Site risks, therefore the evaluation of the adequacy and reliability of 
controls under the long-term effectiveness and permanence criteria is not applicable to Alternative 5. 
 
4.  Reduction of Toxicity, Mobility, or Volume through Treatment 
 
Reduction of toxicity, mobility, or volume through treatment refers to the anticipated performance of 
the treatment technologies that may be included as part of a remedy.  Under all the action 
alternatives evaluated, EPA would facilitate chat sales including chat processing which involves 
treatment.  Specifically, two methods of treatment are used in preparing chat for sale.  These 
treatment methods are dry screening or washing to remove fine particles which contain the highest 
concentrations of lead and other hazardous substances.  These treatment processes greatly reduce the 
concentration of hazardous substances in the chat (which typically will be used off-site), but the 
higher concentrations are left on-site as “wash fines” where they will be dealt with as Source 
Material under all the remedies. 
    
5.  Short-Term Effectiveness 
 
Short-term effectiveness addresses the period of time needed to implement the remedy and any 
adverse impacts that may be posed to workers, the community and the environment during 
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construction and operation of the remedy until cleanup levels are achieved. 
 
Risks to the Local Communities.   
 
Potential risks to local communities during remedial actions, while reasonably similar under all 
action alternatives, is more favorable under Alternatives 4 and 5 as compared to Alternative 8.  This 
expectation derives from the fact that remedial actions under Alternative 4 and 5 are implemented in 
a manageable and controlled phased-approach, with less reliance upon heavy and intense 
construction efforts in sensitive urban areas as prescribed by Alternative 8.  The higher intensity of 
urban source removal actions prescribed under Alternative 8 results in a higher level of risks due to 
physical hazards, such as traffic accidents. 
 
Permanent relocation, as discussed under the voluntary relocation component of Alternative 5, could 
potentially lessen the impact and inconvenience associated with these use restrictions, but not at any 
greater level than expected through common construction management approaches and techniques. 
 
Potential Risks to Workers.   
 
All identified short-term risks to workers can be mitigated through legally required worker health 
and safety training and protection measures.  Regarding chat sales operations, all remedial 
alternatives include free HAZWOPER training to mitigate risk. However, while potential risks to 
workers during remedial actions are reasonably similar under all the action alternatives, they are 
expected to be smaller under Alternative 4, followed by Alternatives 5 and 8.  Alternative 8 
potentially poses greater risk to workers since it is dependent upon more intense and heavy 
construction methods and approaches.  The voluntary relocation component of Alternative 5 would 
also pose additional risk to workers engaged in demolition of purchased structures that is not 
prescribed in Alternatives 4 and 8. 
 
Potential Environmental Impacts.   
 
Potential environmental impacts will be similar for each of the action alternatives and can be 
controlled through management approaches and scheduling of activities.  One key difference 
between the remedial alternatives involves the dependence upon covering of materials in place and 
the required volume of borrow soils.  The volume and aerial extent of soil removed from borrow 
source areas to meet the needs of the soil cover system is a potential concern in that these soils are 
often in productive use as agricultural or pasture lands.  Alternatives 4 and 5 have the smallest 
requirement of cover soils at an estimated 1,189,000 yd3 of cover soil, which is an amount 
considered locally available and would result in minimal impacts to the environment, especially 
when management plans are used to address future uses of the borrow source land.  Alternative 8 has 
a cover soil requirement estimated at 2,713,000 yd3, a volume and area requirement that would lead 
to a greater potential of environmental impacts and an increased management burden to control the 
potential impacts.  In addition, the volume of soil required under Alternative 8 may be difficult to 
obtain locally, thereby increasing the cost of cover soils as they are hauled in from greater distances.  
Chat processing, which is part of all the remedial alternatives considered involves either dry 
screening or washing to remove fine particles which contain the highest concentrations of lead and 
other hazardous substances.  These treatment processes greatly reduce the concentration of 
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hazardous substances in the chat (which typically will be used off-site), but the higher concentrations 
are left on-site as “wash fines” where they will be dealt with as Source Material under all the action 
remedies considered. 
 
Time Until Remedial Action Objectives Are Achieved.   
 
Alternative 8 achieves full implementation of the RAOs within a 20-year timeframe.  Alternative 4 
achieves control of all source materials within a 20-year timeframe but some of the volume is in a 
controlled setting at a commercial chat processing operation (as opposed to being addressed by an 
engineering control).  This volume, and the area occupied by the volume, is expected to be reduced 
significantly within approximately 5 years as commercial processing continues.  Alternative 5 is 
expected to take 30 years to meet the RAOs  The additional time associated with Alternative 5 is 
associated with the effects of the voluntary relocation and the phased approach of the work.  The 
voluntary relocation component of Alternative 5 is estimated to require three years to complete. 
 
Reduction of Toxicity, Mobility, or Volume Through Treatment.    
 
Chat processing, which is part of all the remedial alternatives considered involves either dry 
screening or washing to remove fine particles which contain the highest concentrations of lead and 
other hazardous substances.  These treatment processes greatly reduce the concentration of 
hazardous substances in the chat (which typically will be used off-site), but the higher concentrations 
are left on-site as “wash fines” where they will be dealt with as Source Material under all the action 
remedies considered.  EPA will use engineering controls to address all other hazardous substance 
contaminated material, which is considered to be large volume low toxicity waste. 
 
6. Implementability 
 
Implementability addresses the technical and administrative feasibility of a remedy from design 
through construction and operation. Factors such as availability of services and materials, 
administrative feasibility, and coordination with other governmental entities are also considered. 
 
Technical Feasibility.   
 
All alternatives rely upon proven, conventional, and readily implementable technologies and 
construction techniques for addressing the vast majority of source materials and affected soils.  The 
technical feasibility of injecting source materials into flooded underground mine workings has been 
demonstrated through pilot studies that have been conducted by EPA.  The studies have concluded 
that the injection of both chat and fine tailings is feasible, with the injection of fines being more 
efficient.  Chat processing is an element of all action remedies considered. Chat processing has been 
going on for many years, using relatively simple technology that is readily available. 
 
Administrative Implementability.   
 
Alternative 4 is expected to be the most administratively feasible alternative to implement, followed 
by Alternative 8 and Alternative 5.  Alternative 4 and Alternative 5 have the least requirement for 
the implementation and administration of institutional controls, followed by Alternative 8.  
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Alternative 5, while similar to Alternative 4, would require a significantly greater administrative 
effort to implement and manage the voluntary relocation.  Alternative 8 is also expected to be more 
difficult to implement administratively due to the mass removal, heavy construction, and short 
duration required to remove chat from urban and near stream settings.  This effort is expected to 
require significant cooperation and administration between land owners, chat owners, and chat 
processors in order to implement.  To ensure the safety of chat use, the administrative requirements, 
including the recordkeeping requirements of the Chat Rule as modified for the remedy would be part 
of each action alternative considered.  In addition, since chat sales are an integral part of all action 
alternatives, the Off-site Rule applies to each shipment of chat that leaves the Site.  The costs 
associated with implementing the requirements of the Chat Rule as modified for this proposal and 
the costs associated with implementing the Off-site Rule for chat sales are moderate when compared 
to the costs that are associated with other ways of addressing contaminated chat.  That is, if, instead 
of being processed and sold, the chat was addressed using engineering controls, the costs would be 
many times the costs associated with administering the modified Chat Rule and the Off-site Rule. 
 
Availability of Labor and Materials.   
 
The required labor and materials are readily available to implement all alternatives but Alternative 4 
is expected to be the least likely of the alternatives to be affected by availability of materials or 
labor.  There is no shortage of labor or materials (e.g., wash water) for chat processing and sales.  
With respect to the availability of borrow soils to construct the cover systems, Alternative 4 and 5 
each have identical requirements that are less than that of Alternative 8.  Alternative 5 has an 
increased labor requirement associated with both the administration and implementation of the 
voluntary relocation component.  In particular, an additional labor force will be necessary to 
demolish and dispose of the residential and commercial properties purchased through the voluntary 
relocation.  While this labor force is expected to be available, it is an increased requirement of 
Alternative 5.   
 
7.  Cost 
 
Cost includes estimated capital and annual operations and maintenance costs, as well as present 
worth costs.   
 
Table 8-7 of the FS presents a quantitative comparison of cost among alternatives.  As part of the 
cost analysis, a cost sensitivity analysis was performed that assumed 25 percent of the borrow soils 
would be imported from a greater distance than locally available soils. Results of the analysis 
indicate that alternatives that require the greatest volume of soil would be the most affected by 
importing soil and that the cost of each alternative would increase slightly.  
Tables C-1 through C-3 in Appendix C of the FS present detailed cost estimates for each of the 
action alternatives.  The cost for Alternative 1 is not calculated. For the remedial alternatives, in 
terms of net present value costs, Alternative 4 is the lowest cost alternative at $172,898,000. 
Alternative 5, with identical remedies to Alternative 4 plus voluntary relocation, is the second 
highest cost alternative at $214,892,000.  Alternative 8 is the highest cost alternative at 
$262,539,000. 
 
8. State/Tribe Support Agency Acceptance 
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This criteria considers whether the State agrees with the EPA’s analyses and recommendations, as 
described in the RI/FS and Proposed Plan.  The State, the Quapaw Tribe, and the local community 
have called for a remedy that leaves the smallest footprint of contained source material.  The Tribe 
has indicated that it wants chat sales to continue, and the State has also supported chat sales. There 
has been very low support for containment in place for source material, by either the Tribe or the 
State. 
 
9. Community Acceptance 
 
Community Acceptance considers whether the local community agrees with EPA’s analyses and 
preferred alternative.  Comments received on the Proposed Plan are an important indicator of 
community acceptance.  This criteria will be fully considered after the public comment period.  The 
local community has generally called for the continuation of chat sales, and a remedy that leaves the 
smallest footprint of contained source material.  There has been very low support for containment in 
place by any party. 
 
SUMMARY OF THE PREFERRED ALTERNATIVE 

 
In consideration of the criteria used to evaluate the alternatives, EPA has selected Alternative 4 as 
the Preferred Alternative.  Alternative 4 achieves the greatest risk reduction through permanent 
remedies for 87% of the source material at the site.  Alternative 4 also results in the smallest area 
that will contain source material which minimizes the use of institutional controls and allows 
unrestricted land use.   
 
Based on information currently available, EPA, the lead agency, believes that the Preferred 
Alternative meets the threshold criteria (40 CFR § 300.430(f)(1)(i)(A)) and provides the best balance 
of tradeoffs among the other alternatives with respect to the balancing criteria (40 CFR § 
300.430(f)(1)(i)(B)). The EPA expects the Preferred Alternative to satisfy the statutory requirements 
of CERCLA section 121 (b), 42 U.S.C § 9621 (b), that is, the Preferred Alternatives will:  
 

- Be protective of human health and the environment; 
- Comply with ARARs for all media; 
- Be cost-effective; and 
- Utilize permanent solutions and alternative treatment technologies or resource recovery          

technologies (such as recycling/reuse) to the maximum extent practicable. 
 
As described above, at this time including permanent relocation as part of the remedy (Alternative 5) 
is not more cost-effective or environmentally preferable than not including permanent relocation 
(Alternative 4) and is not necessary to protect public health and welfare.  However, EPA will 
continue to monitor ongoing relocations being carried out by the State of Oklahoma and will 
reexamine the cost-effectiveness of permanent relocation if circumstances at the Site change. 
 
PUBLIC PARTICIPATION 
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The public is invited to comment on this proposed Plan and the supporting documents contained in 
the Administrative Record File.  The public comment period begins on July 30, 2007 and concludes 
August 30, 2007.  During the public comment period, written comments may be submitted to: 
 
Mrs. Janetta Coats, Community Relations Coordinator 
U.S. EPA (6SF-TS) 
1445 Ross Avenue 
Dallas, Texas  75202-2733 
 
Oral and written comments will be accepted at a public meeting scheduled for August 28, 2007, and 
beginning at 6:00 p.m. in the Picher-Cardin High School Commons.  EPA will respond to all 
comments on the Proposed Plan received during the public comment period in a document called a 
Responsiveness Summary.  The Responsiveness Summary will be attached to the ROD that will be 
developed for OU4 and will be made available to the public in the information repositories.  The 
ROD will present EPA's decision for OU4 and explain the rationale for the selected Site decision 
based in part on public comments and comments received from the State and Quapaw Tribe.  EPA's 
recommendation in this Proposed Plan could change depending upon new information that EPA may 
consider as a result of the public comments received.  Any aspects of the proposed action that are 
significantly different from the Proposed Plan will be explained in the ROD. 
 
FOR MORE INFORMATION about the public involvement process or activities at the Tar Creek 
Site, involving OU4, please contact: 
 
Ursula R. Lennox, OU4 Remedial Project Manager 
U.S. EPA (6SF-RL) 
1445 Ross Avenue 
Dallas, Texas 75202-2733 
(214) 665-6743 
 
John Meyer, OU5 Remedial Project Manager 
U.S. EPA (6SF-RL) 
1445 Ross Avenue 
Dallas, Texas 75202-2733 
(214) 665-6742 
 
Janetta Coats, Community Relations Coordinator 
U.S. EPA (6SF-TS) 
1445 Ross Avenue 
Dallas, Texas 75202-2733  
(214) 665-7308 or 1-800-533-3508 (Toll Free) 
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GLOSSARY OF TERMS 
 
Administrative Record File - Contains those documents that form the basis for the selection of a 
response action.  
 
Antimonial Lead - Consists of a lead alloy containing about 5 percent antimony. 
 
Applicable or Relevant and Appropriate Requirements (ARARs) - Cleanup standards, standards of 
control, and other substantive requirements, criteria, or limitations promulgated under federal 
environmental or state environmental or facility siting laws that specifically address hazardous 
substance, pollutant, contaminant, remedial action, location, or other circumstance found at a 
CERCLA site.  Only those state standards that are identified by a state in a timely manner and that 
are more stringent than federal requirements may be applicable.  
 
Aquifer - A layer of permeable rock, sand, or gravel below the ground's surface that can supply 
usable quantities of ground water to wells and springs. An aquifer can be a source of drinking water. 
 
Best Management Practices (BMPs) - Best Management Practices are broadly defined by EPA under 
Section 304 of the Clean Water Act (including its implementing regulations at 40 CFR § 122.44(k)) 
as schedules of activities, prohibitions of practices, maintenance procedures, and other management 
practices to prevent or reduce the pollution of water of the U.S.  Best Management Practices also 
include treatment requirements, operating procedures, and practices to control industrial site runoff, 
spillage or leaks, or drainage from raw material storage piles, erosion controls, dust suppression 
methods, or air monitoring as needed for verification purpose.  In general, BMPs components 
include: 
 

• Proper disposal of process water to include injection into underground mine caverns to 
eliminate surface impoundments and generation of fine tailings.  

• Controlling process water to avoid discharge to surface water during and up to a 25-year 
storm event. 

• Constructing berms around mill ponds or surface impoundments capable of retaining water 
without seepage. 

• Developing contingency measures and response plans to address releases from source water, 
process water, sediment and storm water. 

• Controlling storm water runoff within the process areas, controlling soil erosion on-site, and 
controlling drainage. 

• Containment of stockpiles of chat to prevent spread of contaminated material. 
• Dust mitigation to minimize dust generated from the processing of chat and on-site haul 

roads to include wetting, mist curtains, and foam blankets. 
• Air monitoring during chat processing, as needed, to confirm air quality and effectiveness of 

dust mitigation.   
• Controlling releases from trucks hauling raw and/or processed chat off-site to prevent 

fugitive dust and off-site tracking of contaminated soil to include covering truck loads of chat 
with tarps and washing trucks prior to leaving the site and entering public roads to prevent 
tracking.   

• Decontamination of personnel and equipment 
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• Access controls like fences and gates 
 
Chat - gravel-like tailings material intermingled with fine sand-like tailings particles.   
 
Chat Base - The area that was once occupied by a chat pile. 
 
Chert - A very hard and resistant rock that occurs as nodules within the dolomites and limestones of 
the Ozarks. 
 
Clinker - A waste from coal combustion. It is usually gray to dark gray in color.  The size of the 
clinker fragments seen at the former Ottawa smelter location varies from about one inch in diameter 
(pebbles) to less than one tenth of an inch in diameter (fine sands).  Clinker has a honeycomb 
(pumiceous) texture and thus is much less dense than slag or native rock material. 
 
Consolidated Deposit - A consolidated deposit is defined as an agglomeration of materials that are 
temporarily placed or consolidated prior to being put to some beneficial use or in preparation for 
transport or final disposal.   
 
Development rock - the waste rock generated in drilling shafts to the deep mines.   
 
Distal Areas – Areas that are generally located outside the high density mining areas and include 
rural areas as shown in Figure 3. 
 
Ecological Risk Assessment - A process that evaluates the likelihood that adverse ecological effects 
may occur or are occurring as a result of exposure to one or more chemical, physical, or biological 
stressors. 
 
Fine Tailings - Sand-like tailings from mining, milling processes including chat washing and 
flotation processes.  Generally these fine tailings are found in tailings ponds. 
 
Feasibility Study - A study undertaken by the lead agency to develop and evaluate options for 
remedial action.  The Feasibility Study emphasizes data analysis and is generally performed 
concurrently and in an interactive fashion with the remedial investigation, using data gathered during 
the RI.  
 
Floodplain - Areas inundated by a flood with a return interval of 100 years  
 
Flux - A variety of materials used to purify metals or prevent undue oxidation of molten metal 
surfaces.  
 
Gangue materials – Impurities including sand and rock that surrounds the mineral of interest in an 
ore. 
 
Ground Water - Water found beneath the ground surface that fills pores between soil, sand, and 
gravel particles to the point of saturation. When it occurs in a sufficient quantity, ground water can 
be used as a water supply.  
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Hazard Quotient or Index - Non-cancer "risks" are described as a number called the hazard quotient 
(or hazard index for multiple chemicals), which is a ratio of the actual chemical dose to the 
Reference Dose.  For ecological risk assessment, this ratio is exposure concentration or dose divided 
by the ecological toxicity values.  A hazard quotient of one or less is considered protective. 
 
Human Health Risk Assessment - At Superfund sites, human health risk is the chance that chemicals 
from a site will cause health problems. A risk assessment answers four basic questions: is there a 
risk, who is at risk, how great is the risk, and what is causing the risk. 
 
In-Stream Source Material - Source material accumulations located within the streambed of flowing 
streams including intermittently (e.g., seasonal) flowing streams. 
 
Institutional Controls (IC) - Administrative and/or legal mechanisms that: (1) help minimize the 
potential for human exposure to contamination, and (2) protect the integrity of the remedy. ICs 
accomplish these objectives by directly limiting land or resource use, and/or by providing 
information that modifies behavior. 
 
Maximum Contaminant Level (MCL) - Maximum permissible level of a contaminant in water that is 
delivered to any user of a public water system. 
 
Microgram per Deciliter (µg/dL) - Units of measure used to express the concentrations of lead in 
blood. As an example, one µg/dL of lead would be equivalent to one drop in 18,800 gallons. 
 
National Priority List (NPL) - The NPL means the list, compiled by EPA pursuant to CERCLA 
section 105, of uncontrolled hazardous substance releases in the United States that are priorities for 
long-term remedial evaluation and response.   
 
Native Soils - soil that was present prior to the start of mining operations at the Site and is generally 
free from Source Materials.  The most common native soil series that is present within the Site is the 
Taloka silt loam, however, other soil series may exist. 
 
Near-Stream Source Material - Source material accumulations located within the active floodways of 
perennial streams and major tributaries.  Near-stream source materials consists of deposits that are 
subject to stream erosion during flooding events and may also include sources of out-washing chat 
or chat seepage that are capable of being transported to and deposited in perennial streams and major 
tributaries by surface water.  These source materials may act as significant surface water loading 
sources.  This category does not include bed or bank sediments that have already been deposited in 
streams.  
 
Operable Unit - A discrete aspect of a Superfund Site defined by EPA.  The cleanup of a site can be 
divided into a number of operable units, depending on the complexity of the problems associated 
with the site. 
 
Opportunistic Sampling – Collecting surface samples of identified smelter wastes that is scattered 
and in limited amounts at the site.   
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Organic Matter - Any type of natural composted or non-composted plant materials, animal manures, 
or sewage sludge that are used in applications that amend and stabilize soils, mulching, creating 
anaerobic treatment systems, and other remedial actions.  Biosolids, poultry litter, spent mushroom 
compost, cow manure, hay, yard wastes, wood chips, saw dust, or other similar materials are all 
examples of organic matter that fall under this generic term.   
 
Overburden - material overlying a useful mineral deposit that is removed to reach the mineral 
deposit.   
 
Potentially Responsible Parties (PRP) - Any individual or company, including owners, operators, 
transporters or generators, potentially responsible for, or contributing to a spill or other 
contamination at a Superfund site. 
 
Parts Per Million (ppm): mg/kg; mg/L - Units of measure used to express concentrations of 
contaminants.  The concentration of contaminates in soil is expressed as mg/kg. The concentration of 
contaminates in water is expressed as mg/L. One pm is equal to one mg/kg or one 
mg/L.  As an example, one ounce of benzene in one million ounces of water is 1 ppm of benzene. 
 
Record of Decision (ROD) - A public document that explains which cleanup alternative(s) will be 
used at a Superfund site. 
 
Remedial Investigation (RI) - An investigation that determines the nature and extent of 
contamination at the Site.  The scope of an RI can vary widely from a small specific activity to a 
complex study. The next step following an RI is a Feasibility Study. 
 
Rubble - A mass or stratum of fragments or rock, brick and concrete blocks, scrap metal and retort 
remnants.
 
Screening Level - A risk-based concentration used to compare preliminary investigation data for an 
initial evaluation of the environmental concern at a site. A chemical concentration larger than the 
screening value should be evaluated more carefully for potential risk. 
 
Slag – A material composed of the oxides of gangue materials produced by gravity separation from 
molten metals during the smelting operations.  It is dark gray to black in color.  It is very dense 
compared to clinker or native rock material and usually has a molten appearance (amorphous).  
  
Smelter-Affected Soils - Soils occuring within about 500 feet of the Site’s only known smelter, the 
Ottawa Smelter located near Hockerville, Oklahoma.   
 
Smelter Waste - Smelter-related waste materials and materials that were piled near the smelter, 
including slag (the oxides of gangue materials produced by gravity separation from molten metals), 
clinker (boiler residue), and flux (flux is a Si-Al-CaO composite, an additive used to separate iron 
from sulfides). 
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Soil Amendment - A generic term similar to organic matter that refers to a wide variety of organic 
and non-organic materials used for fertilizing, stabilizing, or improving the physical or chemical 
composition of soils.  Soil amendments are typically used to create favorable conditions for plant 
growth or revegetating disturbed sites.  
 
Soil Cover – This term defines a soil cap consisting of topsoil and subsoil layers designed to sustain 
a permanent vegetative cover under local climatic and physiographic conditions. The soil covers 
described in the Feasibility Study Report assume 12 inches of agronomic soils plus 12 inches of 
clayey soils for cost estimating purposes with placement to prevent erosion, promote 
evapotranspiration, and reduce, but not eliminate infiltration.  The actual thickness of the soil cover 
will be determined in an engineering design, but would include a minimum of 12 inches total 
thickness. 
 
Source Material - Mine and mill waste including chat, fines, overburden, development rock, and 
other tailings.  Source materials are generally found in chat piles, chat bases, and tailings ponds.  
 
Tailings - Refuse or dross remaining after ore has been processed.   
 
Tailing ponds – Areas that were once used for the disposal of water containing mine and mill waste, 
generally fines from the flotation process or fines from chat washing.  Many of these tailings ponds 
are now dry or partially dry, and the mine and mill waste is left behind.  Tailings ponds are also 
referred to as wash ponds, flotation ponds, slime ponds, and mill ponds. 
 
To Be Considered - Consists of advisories, criteria, or guidance that were developed by EPA, other 
federal agencies, or states that may be useful in developing CERCLA remedies. 
 
Transition zone soil - the soil found around and under the chat piles, chat bases, or tailings ponds 
extending outward from the piles or ponds. 
 
Uniform Relocation Act  - The Uniform Relocation Assistance and Real Property Acquisition 
Policies for Federal and Federally Assisted Programs. 42 U.S.C Section 61, is the law that governs 
relocation of displaced persons when the Federal government is involved. 

 41





Commerce

Picher

Quapaw

Elm Creek 
Watershed

Tar Creek 
Watershed

Spring River
Watershed

§̈¦44

£¤69

£¤69

UV137

69

66

13
7

D

Main

Connell

50th

Micke
y M

antle

56
0th

Park

69

69

69

69
Ma

in

Main

±
0 5,000 10,0002,500

Feet
File Path: \\chuckwagon\GIS\NWOFiles\Tar Creek\MXD\MAY 2007 FS Report\All Distal Zones.mxd, Date: May 02, 2007

Legend
Chat Piles
Chat Bases
Site Boundary

Distal Zones
Watershed Boundary

Figure: 3
Tar Creek Distal Zones and Watersheds



Monitor Groundwater and 
Subsidence Structure

Fill Surficial Depression
(Subsidence Structure)

Release to a 
Chat Washer

Release to 
Repository

Yes

Would the Quality of 
Groundwater be Adversely 

Affected by Filling the 
Subsidence Structure?

Excavate and Haul

No

Inject in Mine Workings

Is the Quality of 
Groundwater Known?

Is a Surficial 
Subsidence Structure 

Nearby?

Yes

No

No

Yes

Will a Chat Processor 
Accept Materials?

Is it Cost Effective 
to Inject into Mine 

Working?

Yes

No

No

Results of 
Hydrogeologic Study 

Indicates that Injection 
is a Viable Option?

Yes

Yes

No

 

Figure 4 Decision Flowchart for the Disposal of Chat 



ATTACHMENT 1 
 

COMMENT SHEET 
 
Your comments on the Proposed Plan for Operable Unit 4 (mine and mill waste and smelter waste) 
for the Tar Creek Site Superfund Site are important to the EPA, ODEQ and the Quapaw Tribe, and 
will help us select a final cleanup remedy for this operable unit. You may use the space below to 
write your comments and then mail the form to: 
 

Janetta Coats (Community Involvement Coordinator) 
U.S. Environmental Protection Agency, Superfund Division (6SF-TS) 
1445 Ross Avenue, Suite 1200; Dallas, TX 75202-2733 

 
Use additional sheets if necessary. Your comments must be postmarked on or before August 30, 
2007, the end of the 30-day public comment period. You may also provide oral or written comments 
during the scheduled public meeting announced in the Highlight 1 (Public Comment 
Period/Meeting) of this Proposed Plan. If you have any questions about the comment period or the 
Site, please contact Janetta Coats at (214) 665-7308 or through the EPA's toll-free number at 1-800-
533-3508. Those with computer communications capabilities may submit their comments to the 
EPA via the Internet at the following e-mail address:  coats.janetta@epa.gov.  The EPA will respond 
to all significant comments in a Responsiveness Summary that is included with the Record of 
Decision for the Site’s OU4. 
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	 FINAL PROPOSED PLAN FOR PUBLIC REVIEW 
	U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION 6

	Tailings
	Smelter Wastes
	Transition Zone Soils
	Smelter Waste Affected Soils 
	Rural Residence Yard Soils
	Ground water
	Surface Water


	SCOPE AND ROLE OF THE OPERABLE UNIT
	Ecological Risk 
	1.  Overall Protection of Human Health and the Environment 
	Overall protection of human health and the environment addresses whether each alternative provides adequate protection of human health and the environment and describes how risks posed through each exposure pathway are eliminated, reduced, or controlled, through treatment, engineering controls, and/or institutional controls.  
	Under all action alternatives, chat use must be managed under the modified Chat Rule criteria and its preamble described above. In developing the Chat Rule, the EPA evaluated all the transportation construction uses and concluded that chat used in hot, warm, or cold mix asphalt, slurry seals, microsurfacing and in epoxy seals, or other uses of chat that are evaluated on a case-by-case basis will be safe and environmentally protective.  The chat use criteria required under the Rule and which would also be required under all of the action alternatives discussed in this Proposed Plan are based on EPA’s conclusions.  The investigation that EPA undertook to develop the Chat Rule was extensive.  The investigation is described in the preamble to the proposed Chat Rule (see 71 Fed. Reg. 16729 (the proposed rule), and in the preamble to the pre-publication version of the final rule (see http://www.epa.gov/epaoswer/other/mining/chat/ (the pre-publication version of the final rule).  
	2.  Compliance with ARARs
	3.  Long-term Effectiveness and Permanence
	Long-term effectiveness and permanence refers to expected residual risk and the ability of a remedy to maintain reliable protection of human health and the environment over time, once clean-up levels have been met.  This criterion includes the consideration of residual risk that will remain on-site following remediation and the adequacy and reliability of controls.
	Voluntary Relocation

	4.  Reduction of Toxicity, Mobility, or Volume through Treatment
	Reduction of toxicity, mobility, or volume through treatment refers to the anticipated performance of the treatment technologies that may be included as part of a remedy.  Under all the action alternatives evaluated, EPA would facilitate chat sales including chat processing which involves treatment.  Specifically, two methods of treatment are used in preparing chat for sale.  These treatment methods are dry screening or washing to remove fine particles which contain the highest concentrations of lead and other hazardous substances.  These treatment processes greatly reduce the concentration of hazardous substances in the chat (which typically will be used off-site), but the higher concentrations are left on-site as “wash fines” where they will be dealt with as Source Material under all the remedies.
	5.  Short-Term Effectiveness
	Short-term effectiveness addresses the period of time needed to implement the remedy and any adverse impacts that may be posed to workers, the community and the environment during construction and operation of the remedy until cleanup levels are achieved.
	Potential environmental impacts will be similar for each of the action alternatives and can be controlled through management approaches and scheduling of activities.  One key difference between the remedial alternatives involves the dependence upon covering of materials in place and the required volume of borrow soils.  The volume and aerial extent of soil removed from borrow source areas to meet the needs of the soil cover system is a potential concern in that these soils are often in productive use as agricultural or pasture lands.  Alternatives 4 and 5 have the smallest requirement of cover soils at an estimated 1,189,000 yd3 of cover soil, which is an amount considered locally available and would result in minimal impacts to the environment, especially when management plans are used to address future uses of the borrow source land.  Alternative 8 has a cover soil requirement estimated at 2,713,000 yd3, a volume and area requirement that would lead to a greater potential of environmental impacts and an increased management burden to control the potential impacts.  In addition, the volume of soil required under Alternative 8 may be difficult to obtain locally, thereby increasing the cost of cover soils as they are hauled in from greater distances.  Chat processing, which is part of all the remedial alternatives considered involves either dry screening or washing to remove fine particles which contain the highest concentrations of lead and other hazardous substances.  These treatment processes greatly reduce the concentration of hazardous substances in the chat (which typically will be used off-site), but the higher concentrations are left on-site as “wash fines” where they will be dealt with as Source Material under all the action remedies considered.

	Reduction of Toxicity, Mobility, or Volume Through Treatment.   
	Chat processing, which is part of all the remedial alternatives considered involves either dry screening or washing to remove fine particles which contain the highest concentrations of lead and other hazardous substances.  These treatment processes greatly reduce the concentration of hazardous substances in the chat (which typically will be used off-site), but the higher concentrations are left on-site as “wash fines” where they will be dealt with as Source Material under all the action remedies considered.  EPA will use engineering controls to address all other hazardous substance contaminated material, which is considered to be large volume low toxicity waste.
	6. Implementability
	Implementability addresses the technical and administrative feasibility of a remedy from design through construction and operation. Factors such as availability of services and materials, administrative feasibility, and coordination with other governmental entities are also considered.
	Technical Feasibility.  
	All alternatives rely upon proven, conventional, and readily implementable technologies and construction techniques for addressing the vast majority of source materials and affected soils.  The technical feasibility of injecting source materials into flooded underground mine workings has been demonstrated through pilot studies that have been conducted by EPA.  The studies have concluded that the injection of both chat and fine tailings is feasible, with the injection of fines being more efficient.  Chat processing is an element of all action remedies considered. Chat processing has been going on for many years, using relatively simple technology that is readily available.
	7.  Cost
	Cost includes estimated capital and annual operations and maintenance costs, as well as present worth costs.  




