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ROD ISSUES ABSTRACT

Site: Tar Creek, Oklahoma
Region: VI
AA, OSWER

Briefing Date: April 6, 1984

SITE DESCRIPTION

Since November 1979, the Tar Creek watershed has received highly
mineralized acid mine discharges from flooded underground lead-zinc
mines of the Picher Field in Ottawa County, Oklahoma. Upon cessation
of mining activities, drifts and shafts of the abandoned mine works
began to flood. The acid water reacted with the surrounding rock
- causing many of the metals present to dissolve, resulting in high con-

centrations of zinc, lead and cadmium in the water. Discharge of these
acid ground waters at the surface has resulted in degradation of Tar
Creek and could eventually affect the Roubidoux aquifer which is the
region's current water supply.

SELECTED ALTERNATIVE

The cost-effective remedial alternative selected for this site
includes: diversion and diking at two major inflow areas and possibly
a third if it becomes an inflow site, the plugging of 66 Roubidoux
aquifer wells, and implementation of a monitoring plan. The capital
cost for diversion at the three sites and well plugging is estimated to
be $4,000,000. The annual O&M costs are $5,000 for monitoring.

ISSUES AND RESOLUTIONS KEY WORDS
l. The proposed remedial actions, which . Clean Water Act
involve diking and diverting inflow of 404 Permits
sur face water to affected geologic strata . Dredging
(via abandoned mine shafts), will affect . Filling
surrounding wetlands and the channel- . Wetlands

ization of Tar Creek. It is not necessary
for EPA or the State to obtain a Section
404 permit since the COE was a member of
the Tar Creek Task Force and has concurred
on the remedy. However, the technical
requirements of these permits must be met.

2. Superfund activities should be evaluated . Ground Water
to ensure consistency with the draft Contamination
Ground Water Strategy. . Ground Water

Strategy



Tar Creek, Oklahoma
April 6, 1984
Continued

ISSUES AND RESOLUTIONS

The environmental impacts on surface
water organisms from proposed remedial

actions must be assessed during the RI/FS
This is

and clearly addressed in the ROD.

especially important at sites affected by

mining wastes.

KEY WORDS

. Environmental
Impacts
. Mining Wastes



RECORD OF DECISION

REMEDIAL ALTERNATIVE SELECTION

SITE: Tar Creek/Picher Mine Field, Ottawa County, Oklahoma, and
Cherokee County, Kansas

DOCUMENTS REVIEWED

I am approving this action pased on the following documents
describing the analyses of cost-effectiveness of remedial alter-
natives for the Tar Creek site:

- Tar Creek Site Investigation Report - Tar Creek Feasibility
Report Summary of Remedial Alternative Selection

DESCRIPTION OF SELECTED REMEDY

- Dpiversion and diking at two major inflow areas in KRansas. A
third area will also be diverted and diked if it becomes an
inflow site in Oklahoma.

- The plugging of 66 Roubidoux aquifer wells, 26 of which are
located in the Picher Mine Field area of Kansas.

- Implementation of a monitoring plan to assess effectiveness
of diversion in mitigating discharge of acid mine water to
the surface and well plugging in preventing contamination
of the Roubidoux aquifer.

DECLARATIONS

Consistent with the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) and the National
Contingency Plan (40 CFR part 300), I have determined that the
plugging of abandoned Roubidoux wells and diversion of surface
inflow away from the mine workings provides adequate protection
of public health, welfare, and the environment. The States of
Oklahoma and Kansas have been consulted and agree with the

~approved remedy.

In addition, I have determined the following conditions apply'
to the enactment of the selected remedy. ' :

1. The action being taken is appropriate when balanced

against the availability of Trust Fund monies for use at
other sites.
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The cost-effective remedy does comply with other
environmental regulations.

Future remedial actions may be required if selected
alternatives do not adequately mitigate the risk to
human health.

Superfund assistance is necessary for Tar Creek because

of the limitations associated with other possible resources
for funding (see addendum 5).

Cﬂiv S\

Lee M., Thomas
Assistant Administrator
Office of Solid Waste & Emergency Response

S )48y

\ / Date




SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

TAR CREEK

SITE LOCATION AND DESCRIPTION

The Picher Field, located in Ottawa County, Oklahoma, and
Cherokee County, Kansas, is one of the lead-zinc subregions
which comprise the tri-state mining region of Oklahoma, Kansas,
and Missouri. The field encompasses six square miles, and was
one of the most productive lead-zinc mining districts in the
United States. Figure 1 shows the mine workings in the main part
of the Picher Field.

Surface features are characterized by numerous large
tailing piles consisting primarily of limestone and chert. There
are also several collapsed structures such as subsidence areas
and mine shafts that have caved in.

The Picher Field is situated on the west ridge of the Ozark
pPlateau province. The Ozark Plateau is a broad, low structured
dome laying mainly in southern Missouri and northern Arkansas.
However, the main part of the Picher Field is within the Central
Lowland province. This province is characterized by a nearly
flat, treeless prairie underlain by Pennsylvania shales.

The streams that traverse the mining field flow southward
to the Neosho River. Elm Creek, on the western edge of the
field, and Tar Creek and its main tributary, Lytle Creek, are the
principal streams. A short distance east of the mining field is
the Spring River, which is the major south-flowing tributary of
the Neosho.

The principal communities within the Picher Field are
Miami, Picher, Cardin, Quapaw, and Commerce. All these communities
receive their drinking water from the Roubidoux aquifer, which
is approximately 1,100 feet from the surface.

SITE HISTORY

Lead-zinc ores were first discovered in the Picher Field in
.1901, with output of .concentrates beginning in 1904. The main .
"portion of the ore body was discovered in 1914, leading to a
vast increase in ore production. Early mining was characterized
by a multitude of small operators on 40 acre tracts, with each
operator conducting mining, drilling, and milling operations. 1In

the 1930's centralized milling began, leading to the consolidation
of mining and milling operations.
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Figure 1. Generalized location of the underground mine workings in the Picher Field,
Oklahoma and Kansas. )
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Large scale mining activities ended in the mid 1960's and
pumps were removed from the mines. By 1979, the majority of
the underground mine workings were completely flooded and acid
mine water began to discharge via abandoned or partially plugged
mine shaft openings and boreholes.

Land ownership in Oklahoma was originally vested with the
Quapaw Indian tribe. The Quapaw Indians were given 150 sections
of land in southeastern Kansas and northeastern Oklahoma in 1833.
However, an allotment plan approved in 1893-94 divided the
reservation into 236 200-acre allotments and 231 40-acre allotments.
Today ownership can be classified as private, or Indian restricted.
Approximately 9,120 acres of Indian restricted lands are held by
indian allottees and (or) their heirs in the vicinity of the
Picher Field.

Since November 1979, the Tar Creek watershed has received
highly mineralized acid mine discharges from flooded underground
lead-zinc mines of the Picher Field in Ottawa County, Oklahoma.
The Oklahoma Water Resources Board (OWRB) in cooperation with
the Tar Creek Task Force investigated the problem initially in
1980 and 1981. Additional study of specific areas was deemed
necessary in order to fully assess the impact of acid mine water
on the area's surface and ground water resources.

In October 1981, Tar Creek was listed among the sites on the
National Priorities List under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA). A
Cooperative Agreement, with a grant award of $435,368 to conduct
Remedial Investigation/Feasibility Studies was signed between EPA
and the Oklahoma State Department of Health on June 16, 1982. An
Interagency Agreement was finalized with the Oklahoma Water
Resources Board for $173,000 to conduct monitoring and sampling..
Investigation work began in July 1982 and was completed in
March 1983. The final report was approved the month thereafter.
The Feasibility Study was initiated in May 1983 and completed in
December 1983. The major findings of the investigation and
feasibility reports are discussed in the section titled "Current
Site Status."

CURRENT SITE STATUS

As with many underground mines in the area, continual inflow
of ground water during mining posed a problem. Inflows were con-
trolled by the installation of large capacity pumps. However,
upon cessation of mining activities, drifts and shafts of the
abandoned workings began to flood. Pyrite-rich wastes in the
Boone formation were being oxidized by exposure to the oxygen-rich
atmosphere while mining was occurring. Upon flooding, these
oxidized sulfides readily dissolved into the surrounding ground
water producing acid mine water. The acid water reacted with
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the surrounding rock causing many of the metals present to dissolve,

resulting in a water with high concentrations of zinc, lead and
cadmium. These are pollutants and contaminants and are listed

hazardous substances under 101(14) of CERCLA. The concentration
of these three metals, as well as iron, greatly exceed drinking
water standards as shown in Table 1.

Discharge of these acid ground waters at the surface has
resulted in degradation of Tar Creek and could eventually affect
other major water resources of the area. Of potentially greater
importance is the impact of acid mine water on the underlying
Roubidoux aquifer. The contamination of the Roubidoux on a
large scale would result in the loss of current municipal water
supplies for much of the region.

The Tar Creek Investigation was developed to assess the
health and environmental impacts of acid mine drainage on
potential ground water and surface water receptors. Of foremost
concern are the impacts to the area's drinking water sources:
Grand Lake and the Roubidoux aquifer.

The following is a separate discussion on each of the critical
pathways for migration.

Suvrface Water Impacts

Tar Creek is the principal drainage system in the Picher
Field. With its headwaters in Cherokee County, Kansas, Tar Creek
flows southerly through the field between Picher and Cardin,
passing Commerce and Miami on the east, to its confluence with
the Neosho River, one of two major rivers in northeastern Oklahoma.
Tar Creek is a small ephemeral stream characterized by standing
pools. Along with its major tributary Lytle Creek, Tar Creek
drains approximately 53 square miles of area.

The primary discharge points for acid mine water into the
Tar Creek watershed are sites 4s and 14 (Figure 2). Site 4s is
intermitent and discharges at an average flow of 1.04 cfs when
flowing. Site 14 discharges all year long at an average flow of
0.31 cfs. Typical concentrations of heavy metals discharging
from the streams are shown in Table 2. Because of the low flow
velocities at most times of the year, and the low buffering
capacity of Tar Creek, the impact from acid mine water is severe.
Hence Tar Creek is characterized as having high concentrations

- of heavy metals, high hardness, and low pH. ‘Tar Creek has had a .

pH of 2.9 as far downstream as Miami.

As exhibited in Table 2, the chronic water quality criteria
for several heavy metals is exceeded for all parameters above
and below the acid mine water discharge points. There is, however,
a significant increase in heavy metal loadings (and a decrease



Table 1. Example of ground water quality data at the surface
- and bottom of the Admirality No. 4 mine shaft within
the Boone foundation.

Surface Bottom Drinking Water
Parameter Concentration Concentration Standard °
Ph (SU) 5.8 5.4 6.5 - 8.5
Cadmium (ug/L) 2 82 10
Iron (ug/L) 72,000 277,000 300
Lead (ug/L) 20 80 50
zinc (ug/L) 60,000 331,000 5,000

° primary and secondary drinking water standards
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Table 2. Sta;ié;ical summary of water quality data for mine
discharge sites (1980-82).

Site * Mean Maximum Water Quality
Number Concentration Concentration Criteria
Acute Chronic
pH (SU)

48 602 502 - hnd

4 5.7 3.9

10 5.7 3.3

14b 4.1 3.6

20 5.4 2.9

22 6.5 6.0

Iron (ug/L)

43 12,020 . 96 '000 - -
4 53,751 290,000
10 27,137 162,000
14b ’ 53,450 129,000
20 8,853 52,000
22 . 1,278 2,890

zinc (ug/L)

4a 27,398 80,000 320 47
4 38,644 141,000
10 37,247 151,000
15b 87,250 137,000
20 : 21,333 104,000

22 7,582 14,200



Table 2. (Continuation)

Site * Mean Maximum Water Quality
Number Concentration Concentration Criteria
Acute Chronic
Cadmium (ug/L)
4a 24.0 59 3.0 0.025
4 56.0 260
10 32.0 82
14b 43.0 69
20 18.6 63
22 4.0 11
Lead (ug/L)
4a 2.0 49
4 171.0 1,920
10 92.0 1,090
14b 26.7 47
20 33.0 196
22 20.0 20

Site 4a is upstream of discharge point; 4 is a mine discharge
site; Site 10 is approximately 3 miles downstream from Site 4;
Site 14 is 1/2 mile below discharge point 14; Site 20 is 10
miles below discharge point and near Miami; Site 22 is at the
Tar Creek-Neosho River confluence.



in pH) downstream from the acid mine discharge points at site 4s
and 14 resulting in severe stress to the aquatic community of
Tar Creek. Studies conducted by the Tar Creek Task Force
Subcommittee on Environmental Effects found no fish and only a
few benthic macroinvertebrates surviving in Tar Creek.

Tar Creek is not used for a drinking water source. The
greatest threat to human health along Tar Creek comes from possible
dermal exposure to mine water from direct contact. Local residents

use Tar Creek for recreational purposes including swimming.

The remedial investigation showed that Tar Creek currently
has no significant impact on Grand Lake because when Tar Creek
waters flow into Grand Lzke, mecst of the heavy metals precipitate
out of the water and into the Tar Creek and Neosho River stream
sediments. The primary location where this phenonmenon occurs
is at the Tar Creek and Neosho River confluence. With the Neosho
River having flow capacities approximately 500 times greater
than that of Tar Creek plus much greater buffering capacity, the
acid mine water dilutes quickly and the heavy metals precipitate
out. Inspection of water quality data at site 22b and data
from heavy metal loadings in the sediments confirms these

predictions.

Ground Water Impacts

There are two possible pathways for migration of acid water
from the Boone Formation into the Roubidoux (Figure 3). These
pathways are: natural flow through intervening strata and flow
through abandoned Roubidoux wells. Therefore, the goal of the
ground water portion of the investigation was to assess the
potential for migration via these pathways.

To assess the potential for acid mine drainage to flow under
natural conditions from the Boone into the Roubidoux, hydraulic
conductivity studies were done on cores from the intervening rock
formations. The findings revealed very low permeabilities of
3.1 x 10~7 and 9.6 x 10-9 cm/sec, for the Cotter and Jefferson
City dolomites, respectively.

In addition to the low permeabilities, a self plugging
mechanism caused by chemical precipitation is thought to impede
natural flow. On the same cores in which permeability studies
were conducted, mine water was introduced at a mixture of 1:2 and.

. 1:20 mine water to Roubidoux water. In the subsequent permeability.
tests, there was a reduction in core permeabilities of 72% and '

67% respectively.

Some potential exists for contamination of the Roubidoux by
natural flows if fractures are interconnected from the Boone down
through the Cotter and Jefferson City formations and into the
Roubidoux. It is unlikely that any interconnections span the
entire 300-400 ft. distance between the Boone and the Roubidoux.
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Another mechanism for cross-contamination between the Boone
and Roubidoux is abandoned wells. These wells provide direct
access for mine water to migrate into the Roubidoux. The USGS
conducted studies on two of the abandoned wells and showed that
water was flowing downward. Sixty-six wells have been identified
that extend from the surface into the drinking water aquifer. A
possibility exists that more abandoned wells could be discovered
in the future. If this occurs, additional funds would have to
be requested in order to plug them.

Unlike the acute surface water problem, the Roubidoux aguifer
is still a safe drinking water supply. Five communities (Miami,
Picher, Cardin, Commerce and Quapaw) and a few rural water districts,
with a total population of approximately 21,000, receive their
drinking water from the Roubidoux aquifer. Most of the historical
data on drinking water quality of the affected community wells
indicate no degradation to date. The exception is the city wells
serving Quapaw. At this location, two wells were abandoned
because of mine water influx. Contamination is attributed to
either casing failure or migration of mine water from nearby
abandoned wells.

Other Environmental and Public Health Findings:

* Water distributed by the public water supplies and rural
water districts of the Tar Creek area is safe to drink.

* The Neosho River, Spring River and Grand Lake can be
safely used as a raw water source for public water
supplies.

* fThe fish fillet samples indicate fish from the mouth of
Tar Creek, Neosho River, Spring River and Grand Lake are
safe for human consumption.

* No significant concentrations of toxic metals or radiation
were observed in the particulate air samples collected
at Picher.

* Effects on the fish community diminish rapidly, once
waters enter the Neosho River.

" * Metals found in the fish indicate that biomagnification
is not significant in the fish community of Grand Lake.

Although Tar Creek pr@vidés a concentrated source of
metals, the head waters of the Neosho and Spring Rivers
also contribute large guantities of metals.

Sediments provide an effective long-term sink for metals
and should effectively remove them from most biological
processes.



* The Neosho River has received little impact ivom acid
mine drainage into Tar Creek other than aesthetic
alteration at the Tar Creek confluence.

At current spring flows, all mine water will be displaced
in 60 to 100 years.

®* There is an estimated 76,000 acre feet of heavy metal
laden mine water in the flooded underground mines.

Mine waters are being introduced into the Roubidoux via
abandoned wells.,

Although some contamination of heeavy metzals are provided

by the tailings piles the overall quantity is insignificant
compared to loading rates from the springs.

ENFORCEMENT

A meeting was held with the potentially responsible parties
on January 16, 1984, to determine willingness to participate in
design/construction activities. None of the companies provided
assurances that they would participate in funding cleanup at
that time. The companies were asked to negotiate among themselves
and reply as to their intentions by February 16, 1984, and they
did not formally respond. The parties have been informed that
the Agency will proceed with the ROD and they will have 30 days
following its signature to agree on a cleanup.

ALTERNATIVES EVALUATION

The objectives for cleanup at the Tar Creek site were to
mitigate the potential threat to public health and the environment
by preventing contamination of the Roubidoux and by minimizing
toxic releases damage to Tar Creek. Two of the seven alternatives
initially selected for evaluation addressed both cleanup objectives
and would accelerate the improvement at ground water gquality in
the Boone formation. These remedial options were:

* In situ treatment of mine water

¢ Collection and treatment of mine water

_ . Both alternatives were eliminated from detailed analys1s
‘because they were excessively expensive. Long-term pumping and
treatment of ground water from the Tar Creek area would be
expensive and imprecise. Present value capital and operation
and maintenance costs were estimated to approach $30 million.
This option is ineffective because long-term pumping would not
assure significantly less contaminated ground water.



The following five alternatives were selected for further
evaluation. Each alternative was evaluated on the basis of
effectiveness, durability, reliability, implementability and
cost.

¢ No action

* Plug 66 Roubidoux wells

Surface diversion

* Alternative drinking water supplies
surface discharge treatment

1. No-Action

The no-action alternative was evaluated for the purpose of
assessing the potential for the system to recover under natural
conditions with no outside influence. In a study completed in
the investigation phase, 76,000 acre feet of contaminated water
were estimated to exist in the mines. Given this quantity and
taking into account the inflows and outflows of the system, it
is estimated that 60 to 100 years must elapse before the acid
mine water is replaced with relatively uncontaminated water.
Furthermore, if Darcy's equation* is used to calculate the time
necessary for mine water to traverse the vertical distance from
the Boone to the Roubidoux, then approximately 15,000 to 25,000
years would be reguired. Meanwhile the mines should have flushed
several times causing minimal long-term impacts to the Roubidoux.
However, the abandoned wells are the critical pathways for
migration and not the natural flow system. With the wells
providing a conduit for flow, significant guantities of mine
water could be introduced into the Roubidoux aquifer in relatively
short periods of time. ‘

From a surface water aspect, the acceptance of the no-action
alternative means continued environmental damage to Tar Creek
since 60-100 years will be regquired to flush the mines. For
these reasons and those given in regards to ground water, the
no-action alternative is unacceptable as a remedial solution.

* The use of Darcy's equation oversimplifies the system and
is used only as a basis for an estimate. Not considered

- in the equation are dispersion and diffusion effects and . -
‘effects of secondary porosity. The latter characteristic’
will greatly enhance migration if fractures are inter-
connected.



2. Plug 66 Roubidoux Wells

The well plugging program would consist of clearing the well
holes of obstructions and setting an acid resistant cement plug
from bottom to top (Figure 4) in sixty-six abandoned Roubidoux
wells in Kansas and Oklahoma (see Figures 5 and 6 for locations).
It is projected that construction costs will vary from $10,000
to $25,000 per well depending upon the difficulty in clearing
each well. The total capital costs, including design, contingencies,
and administrative costs, are $1,951,900 with no associated O&M
costs.

The well plugging program will not completely mitigate all
threats to the rRoubidoux aguifer. There are several ways that
the Boone may contaminate the Roubidoux (as outlined in the Ground
Water Impacts Section) including: fractures, unknown abandoned
wells and natural flow. There is also a slight potential that
some of the identified abandoned Roubidoux wells may be technically
difficult or impossible to plug. 1If additional abandoned
Roubidoux wells are located, additional funds would be required
in order to plug them. Therefore, implementation of a monitoring
program is recommended to detect trends in water guality of the
Roubidoux. The detailed plans for the Roubidoux monitoring
program are given in Addendum 4.

3. Surface Diversion

There are 600 mine shafts and collapse depressions within
the study area each providing avenues for inflow of surface
water into the mines. Total inflow is estimated to be 5,000
acre-feet per year. Once water has entered the mines, it acidifies
and flows out of springs into Tar Creek further downstream.
Surface discharge is estimated to be 1,000 acre-feet per year.
The remainder of the inflow is believed to be removed from the
system via lateral ground water flow in the Boone. Inflow points
were ranked in the feasibility study to determine those providing
significant inflow reduction and the cost effectiveness of
plugging or diverting water from these areas as shown in Table 3.

The hydraulics of the mine system are such that water entering
the mines at sites K-1 and K-2 in Kansas flow out of springs and
into Tar Creek downgradient in Oklahoma. Approximately 3,800,
acre-feet per year flows into these sites. The main inflow
point is R-1 (Muncie) which drains 4.52 sq. mi. and provides
2800 acre-feet of water to the mines in a year. The next priority

" “area is K-2 (Big John) which is responsible for- 1,000 acre-feet

of the total surface water entering the mines each year.

Diversion work at K-1 and K-2 will significantly reduce the
inflow and cause ground water levels to recede. If ground water
levels drop below the present static water level at site 0-3,
then it too will become an inflow point and may require diking
and diversion work.
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Category Site‘Numbers

1. K-1 .
K-2
0-3

2. 0-5 thru 0-18,
K"a ’

3. 0-4

4. -

TABLE 3

Diversion o;’-ﬁflow Sites

Percent Surface

Description Inflow
Muncie 38
Big John 34
Admiralty See Note 2’
3
Commerce Area 5
Other 588 small 17
areas of
subsidence

Cost

Reason for Action

or No Action

$ 700,000

150,000

850,000

119,000

1,000,000

3,673,000

Low cost and good
benefits

Low cost and good
benefits

Low cost and good
benefits

Administrative
complexity,
long-term to implemen

Administrative
difficulties

Increased flooding
potential

High costs giving
minimal benefit

NOTE: 1. Direct rainfall into the subsidence areas contribute 3 percent of the inflow.

2. Currently there is no inflow, however, inflow is predicted after the other diversion

works are completed.



The O-4 area diversion work west of Commerce was also
excluded. The flood assessment indicates the work would increase
the flood stage.to levels threatening residents of Commerce.
Consequently, the 5 percent reduction of inflow and $1,000,000
cost did not merit the increased flood hazard.

The remaining 588 acres of subsidence were too costly in
relation to the amount of inflow reduced. The proposed diversion
projects are expected to reduce 75 percent of the inflow or
approximately 3,000 acre-feet per year which is expected to stop
the current 1,000 acre-feet per year outflow.

Since the Tar Creek basin is susceptable to long-term
subsidence, future subsidence may reguire further diversion
and diking if streams are pirated. If and when these new areas
form, or existing areas increase in size, additional information
would need to be collected determining impact and potential for
outflow.

The diversion program will constitute rerouting surface
flows away from mine shafts, subsidence areas, and open boreholes.
Three major inflow areas allowing approximately 75% of the yearly
surface flows into the mine workings are designated for diversion
work. The highest priority site is a subsidence area in Kansas
called Muncie. This subsidence is located in the stream channel
of Tar Creek and funnels surface flow from 4.52 sq mi of drainage
area into the mine system. This area is characterized as having
a pond and several beaver dams that impound water in a low area.
These activities which occurred after mining operation have
caused the creation of a small wetlands region. It appears that
rerouting the stream flow with the use of excavated channel and
a supporting dike is the most feasible method of diversion at
this time (Fiqures 7 & 8). It is further proposed to reroute the
Tar Creek stream flow to the west of the present channel.

Several other areas identified as inflow areas were studied
and evaluated for diversion work. These areas did not contribute
significant amounts of water individually although collectively
they account for 25 percent of the inflow. Areas identified as
0-5 though 0-18, and K-8 were excluded because the work would
involve minimal reduction in outflow for an administratively
intensive effort, lengthy time to construct, and relative high

cost.
4. Alternative Drinking Water Supplies

" ' Other potential sources of drinking water -could be made
available to the area if they were necessary. These sources
include Grand Lake and the Neosho River which provide water for
areas outside the study area already. In the unlikely event that
large scale contamination of the Roubidoux occurs, the feasibility
study considered constructing a water line to the Commerce City
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from Grand Lake. The ground water monitoring plan is expected to
detect contamination before it becomes a significant problem.
Since the Roubidoux is not contaminated except for a few localized
spots, alternative drinking water supplies are not necessary at
this time. The cost for building and maintaining this system was
the most costly at $17 million.

5. Surface Discharge Treatment

Surface discharge of contaminated water is the major cause
of Tar Creek's poor guality. Treatment of the water outflow
would conceivably reduce or eliminate most of the problem. The
treatment facilities would be loczted adjacent to areas of mejor
outflow. This alternative would only capture a portion of the
outflow since small springs and smaller outflow areas would not
be treated. No water is expected to outflow from the major
outflows areas after completion of the diversion work thereby
rendering this option unnecessary. The projected cost for this
alternative was approximately twice the cost of the recommended
alternatives.

Cost-Effectiveness Analysis of Alternative

A cost-effectiveness evaluation was performed on the surface
and ground water alternatives. Using this methodology, candidate
alternatives were evaluated against each other according to
several measures of effectiveness and cost. The measures of
effectiveness that were used are as follows:

* Technology status
* Risk and effect of failure
* Level of cleanup/isolation achievable

* pability to minimize community impacts during implementation

~* Ability to meet relevant public health and environmental
criteria

* Time required to achieve cleanup/isolation

.. 1. . No-Action

No-action at Tar Creek was rejected by the State and Region
because of the continuing twin threats of ground water contamination
of the Robidoux and surface water discharge of contaminated mine
water. The Roubidoux is the principle source of water for the
area. Contamination of the aquifer would lead to loss of community
and private wells in this area of Kansas and Oklahoma.
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Natural restoration of the Boone aquifer is estimated to
take at least 100 to 150 years. This timeframe is unacceptable
considering the threats posed at the site.

2. Evaluation of Alternatives to Protect Drinking Water

The principle alternative examined to protect the Roubidoux
aquifer was the plugging of 66 wells. Plugging the wells will
effectively abate future migration of contaminated Boone aguifer
water into the Roubidoux. The well plugging alternative uses
established@ and proven technology associated with well drilling,
ezsement and azbandonment., The risk of unsuccessful well plugoing
is low; however, there is a remote possibility that fissures in
the Jefferson formation may also provide routes for contaminated
mine water. Well plugging regquires very little design work and,
therefore, construction can begin within three or four months
after the project is funded. Construction is expected to be
completed within six to twelve months.

Provision of alternative water supply from Grand Lake to
Commerce was another option examined. The purpose of this option
was to provide a more reliable source of drinking water to the
Town of Commerce. This option has a capital cost of more than
$17,000,000. The new system can be built using existing
technology, it would achieve drinking water criteria and would
have minimal community impact. Compared to well abandonment,
this option is very expensive and not necessary. Other towns and
rural areas would not be provided water from this system if wide
spread contamination occurs. Additional supply alternatives
would need to be considered.

3. Evaluation of Alternatives to Protect Surface Water

Diversion and diking of inflow points and treatment of |
surface water discharge were evaluated as remedial actions to
mitigate the contamination of Tar Creek and several of its
tributaries. The diversion and diking alternative would direct
approximately 3,200 acre-feet per year. Surface discharge is
approximately 1,000 acre-feet per year and, therefore, little or
no surface discharge is expected after implementation of this
remedy.

The construction of berms and dikes and the rechannelization

- "of creeks relies on well established earth work technology. (No

hazardous wastes are managed.) The remedy will require nominal
long-term maintenance and should not be damaged as a result of

flooding.

No adverse community impacts are projected; in fact, the
diversion structures considered near the Town of Commerce will
not be constructed because the flood stage would be increased.
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Construction is expected to be limited from six to nine

months. Surface water outflow should be fully reduced or eliminated
within twelve to eighteen months after construction is completed.

Treatment of surface discharge was also evaluated. The type
of treatment system has not been fully developed and treatab:ility
studies would be required before design parameters could be
established. The capital and O&M costs estimates reported in
Figure 4 are subject to wide variation. This treatment remedy
would not be fully effective since there are smaller outflow
. points that would not be treated. Approximately twelve ronths
would be required to implement the remedy and it would reguire at
least 30 years of operation and maintenance,

COMMUNITY RELATIONS

The public comment period, from January 26 through February
16, 1984, was announced in a January 10, 1984, news media release,
The Investigation, Feasibility and draft Record of Necision were
placed in eight repositories for public review. A February 9,
1984, public meeting was held at the Ottawa County Courthouse in
Miami, Oklahoma, to answer questions pertaining to the Remedial
Investigation/Feasibility Study activities and the recommended
alternatives. At the public meeting there were several Federal
and State agencies, political officials, news media, school
children, private industries and local citizens. Most gquestions
that were raised were of a general nature regquesting more
information about the recommended alternatives. Some technical
comments were made regarding adequacy of the remedial technologies
to be used. None of the technical comments were of such importance
to alter the proposed remedies or their design. The school children
in attendance submitted a petition with signatures reguesting
that EPA pursue remedial actions for Tar Creek. Overall very few
commenters disagreed with the recommended alternatives. Responses
to verbal and written questions or comments are in Addendum 2,
the responsiveness summary. In addition to comments received
during the public comment period, Eagle-Picher provided substantial
comments on February 21, 1984, and raised other legal issues in a
letter to Allyn Davis, EPA Region VI, dated February 15, 1984.

addendum 2 includes responses to these comments.

CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

... . ..The diversion and diking program will affect two areas of .

concern related to surface water use: flooding and wetlands.
Executive Orders 11988 and 11990 require Federal agencies to
determine potential effects of planned actions in a floodplain
and wetlands, and to minimize such impacts. No alternatives to
construction were available except for no-action. 1In accordance
with these regulations an impact assessment for the Tar Creek
diversion and diking program is given in Addendum 3.



RECOMMENDED ALTERNATIVES

Section 300.68(j) of the National Contingency Plan states
that "The appropriate extent of remedy shall be determined by
the lead agency's selection of the remedial alternative which
the agency determines is cost-effective (i.e. the lowest cost
alternative that is technologically feasible and reliable and
which effectively mitigates and minimizes damage to and provides
adequate protection of public health, welfare or the environment)."
Based upon investigqtion and feasibility studies, EPA Region VI
and the States of Oklahoma and Kansas agree that the well plugging,
and the diversion and diking programs meet the NCP criteria.

The diversion program will constitute rerouting surface
flows away from mine shafts, subsidence areas, and open boreholes.
Three major inflow areas allowing approximately 75% of the yearly
surface flows into the mine workings are designated for diversion
work. The Muncie and Big John diversion work will be implemented
at the completion of design. However, the Admiralty diversion
work will be delayed twelve to eighteen months to establish new
inflow and outflow patterns. The Admiralty will be constructed,
if required.

Because the diversion work may not completely stop all
surface discharge of acid mine water, a ground water monitoring
program of the Boone aquifer will be conducted for two years to
allow time for the system to eguilibrate and to determine the
effectiveness of the diversion work. If there continues to be
significant discharge, remedial measures would be evaluated to
determine if further action is appropriate.

There are many more inflow areas that were considered, but
each taken on a individual basis is insignificant compared to
the top three priority sites. Therefore, to do diversion work
at these sites would result in decreasing environmental protection
that cannot be justified by the increased costs. The capital
cost for diversion -at the three sites is $2,000,000 with O&M
costs of $5,000 per year for 30 years.

The diversion work may not completely stop the surface
discharge of mine water. A surveillance program will be initiated
after construction to record ground water level changes. The
plan for this monitoring program along with the water quality
monitoring program for the Roubidoux is given in Addendum 4.

'+ " Well plugging is the cost-effective remedy to protect the:
Roubidoux. This portion of the remedy is expected to cost o
$2,000,000 and should assure that contaminated mine waters from

the Boone do not affect the Roubidoux. Provision of an alternative
source of water to the Town of Commerce is not regquired because

the Roubidoux is a safe source of drinking water. The State

will undertake a long-term ground water monitoring program of

the Roubidoux to assure the safety of the Roubidoux.
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Allyn M., Davis, Director
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Page Three

Second, and even more important, EPA has refused to

recognize the pervasive role of the United States government
in the development and neration of the Ottawa County mining
industry. Ezgle-Picher nas provicded EPA w th records and
documents illustratring ~he government's extensive participation.
This information demomstrates that the United States, acting
through the 3uresu of Lndian Affairs (RIA) and the Uniced
Stzres Geologicel Survey (USCE) was gotively invelved in
all azspects ci the deveionment of mining, doth &s an "awnmer!
of rme mimerals and an "operacor' of those minerals. Ia its
role as ''mineral owner," the government acced as lessor of
the mineral rights on behalf of individuail members of the
Quapaw tribe of Indians who had been made wards of the
United States by act of Congress. Leases involving Indian
minerals were crafted by and negotiated wich the BIA.
Royalties were paid not to the Indians but to the BIA.
Thazt agency then parcelled cut those royalties to the
v~-2ians involved, 1n some cases retaining a portion (appar-
ently ten percer.t) om account of the BIA's "supervision of
mining operaticas.’

As an " -ator' of the minerals, both the BIA and
the USCS were o involved in rcha day-teo-day mining cperations.
Tnese agencies determined wherc mine shafts and mineral
processing facilities were to be located. The agencies
determined whether, upon lease surrender, mine shafts were
to be sealed or lefr open. Indeed, the timirg of the
ultimate cecision to cease mining and the maintenance
operations necessary to mining, including mine pumping, was
determined by these federal agencies. It is important to
note that the federal government did not participate in
the mining operations simply as a "regulator." On the
contrary, the government made day-to-day operating decisions
as a participant in the operaticns, motivated by the desire
to procivre the greatest possible mineral recovery.

e
s

“ader these circumstances the federal agencies involved
must bz regarded as much a "responsible party' as the land-
owners and operating companies. The recognition of the

. federal government as a "potential responsible party' in
“his matter is also completely in accord with EPA's own =
policy on the identification of "potential responsible parties
Nonetheless, EPA has steadfastly refused to either consider

the issue of the government's responsibility or discuss its
rationale for this position.

- s A 4, e mp LR W e -V | ' Yr K4
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Page Four

At the January 16, 1984 meeting Zagle-Picher again
raised this issue. We were told conly that the Region VI
legal staff '"does not agree'" that the government should
be regarded as & ''potenctial responsible party.'" When
asked to discuss their ratrionale they declined to do so
saying thar they were nct prepzred to revezal their "theory
of the case'" to Ezgle-Picher and othar perticipants zt th
meeting., Finally, Region VI representetives stetec tha
they had not even discussed this issue with the agencie
involved and had no present intention of doing so.

EPA's response, to date, to this issue is not in
accord with the agency's own policy. Furthermore, EPA's
attitude misses the essential point. The question is
not simply a legal issuve involving litigaticn strategies
such as secret ''theorics of the case' and calculated
refusals to deal with obvious facts. The issue is not one
of parsing statutory language for liability but who should
participate in resolving this matter without litigarion
by implementing the measures determined to be advisabdble.

The results of the recent Tar Creek verification and
feasibilicy studies reinforce the need to seek a viable
solution to the situation unencumbered by simplistic,
legalistic theories. A review of the results of the
verification and feasibility studies indicates that they
have concluded that the envircnmental situation does not
present an imminent and substantial danger to the public
health or welfare. Consequently, it would not be possible
to fund remedial actions at the site under CERCLA, even if,
as the govermment has argued, a site such as Tar Creek can
be addressed under the provisions ¢f the statute concerning
releases or threatened releases of "pollutants or contaminants.”

As CERCLA can no longer be regarded as a proper funding
meckanism under any 'theory of the case,” it is now more -
important than ever that the government abandon its litigious
approach to the situation and join in the efforts of others

~ such as Eagle-Picher to find a practical solution to the
‘p;bblem‘df implementing any advisable further actions at
the site. '
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MSKENNA, CONNER & CUNEDO

Allyn M. Davis, Director
February 15, 1984
Page Tive

Eagle-Picher restates its willingness to discuss the
idencification and implementation of advisable measures.
Unfortunately, unless the government is equally prepared
to discuss this issue, not as a litigant but as a potential
participent, we doubt that meaningiul discussions capable
of wesolving this important matter are pessible.

As we informed you zt the January 16, 138% meeting,
Fagle-Picher believes that the issue cf government nartici-
pation has not received adequate attention at responsible
management levels within EPA and the other federal agencies
concerned. As the Region VI representatives attencing the
meeting declined to address this issue with agency manage-
ment, tagle-Picher will, as we informed you, make an effort
to do so. We hope that this issue will receive the acttention
it deserves and that it can be addressed in a manner cenducive
to raking progress on the overall resolution of this matter.

In regard to the last paragraph of your letter of
December 20, 1983 please be advisad that Eagle-Picher is
continuing to review its available records Zor information
relevant to your request ol June 29, 1983, Because of the
voluminous and fragmentary nature of these records the time
and expense involved in this search continues to be
substancial. In accordance with the policy of Eagle-Picher
discussed in my letter of August 3, 1983 to Mr. David Price,
we will provide you with any meaningful information relevent
to your Junme 29, 1983 request as soon as it becomes available.
Also please note that Mr. Price was informed of the status of
Eagle-Picher's record search in our telephone conversation of
September 27, 1983.

Once again, let me assure you that Eagle-Picher stands
ready to discuss the resolution of this matter with the federal
government and others who participated in the develcpment of

mining in Ottawa County.
Sincerely youjzz/
LA A AP

Richard A. Flye
Counsel to Eagle-Picher

Industries, Inc.

¢ee: Ron Jarﬁan
John Wade.
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i . % UNITED STATES ENVIRONMENTAL PROTECTION AENCY
| .’mj L REGION VI
V0, ettt B 1201 CLM STREET
DALLAS, TEXAS 78270
APR 5 1384

Richard A. Flye, Esquire
tickenna, Conner and Cuneo
1575 Eye Street, N.W,
Washington, C.C. 20460

Dear Mr, Flye:

This is in response t0 your letters of February 6 and 15,

1684 and to the comments made by you at tne Tar Creek Suparfund
Meeting in Dallas on January 16, 1984, | have enclosed a copy
of a summary of that meeting for your information,

EPA is aware of fagie-Picher's viaws regarding the possible
inclusion of agencies of the U.S., Department of the Interfor as
reasponsible parties at the Tar Creex, Cklahoma, Superfund Site,
Yyour contentions have been made known tOo bOth MHeadquarters

and Regional Superfund staff, The £PA, however, is not preparad

to accept your argument that the U.S. Government must he considered
a responsibtle party under Superfund prior to the initiation of
serious settlement 3iscussions or Superfund remedial acticn at

Tar Creexk., Further, ZPA does not believe that 1t is reguired to

go beyond its already extensive investigation into responsible
parties, or to modify its determination of responsible owners/
overators, fagle Picher is, or should be, aware that this agency
takes the position that responsible parties may be jointly and
severally liable under Sections 10¢, 106, and 107 of CZRCLA, &2
U.S.C. §960%, 96C6, 9607, Further, EPA believes that it may
exercise enforcement discretion in naming and noticing responsible
parties under CERCLA and in later suing such parties for appropriate
relief, if necessary.

[t has been made clear through comnunications from this agency
tnat EPA considers Fagle-Picher a responsible party at the Tar
Creek Superfund Site. [t is also clear that Zagle-Picher
has been given an opportunity to 2ccomplish remecial action at
the site, yet has not to this date chosen to dq so, either in-
dividually or collectively with other responsible parties,
. Eagle-Picher has instead chosen to make an issue of its argument
" for government liability for the Tar Creek environmental probiems
prior to any commitment toward remedial action of the Tar Creek
prodlem. Yet, Eagle-Picher was informed by EPA at the January 16,
1984, meeting that Eagle-Picher should procaed with its plans on
the assumption that the government would not he named as a respon-
sible party. €

MAAE 412¢94 PRR424 $42



EPA is committed to resolution of environmental problems at Tar
Creek, consistent with the Nationa) Contingency Plan (NCP),
Accordingly, ence the Assistant Administrator for Solid Waste

and Emergency Response has made a final decision upon the record,
an event that should occur shortly, there will be 2 30 day pericd
fn which any potentially responsidle party can formally settle
with EPA for private party implementation of the remedy, should
one be chosen. If such settlement cannot be reached within that
30 day period, EPA may proceed to implement the chosen remedy,
using the Superfund and seeking Cost Recovery under Section

107 of CERCLA from rasponsible parties, for all costs of remadial
action incurred and not inconsistent with the NCP.

In answer 12 your QUEST.'iOﬂ concerning mutuye) review 9¢ the RIA
racords in Albuquergque, we co not intend to review those records
at this time., Please call Jim Turner at (214) 767-3975 or

David Price at (214 767-9701 if you have any questions.

Sjacirely yours,

b}

§§h-el

. vy - ef
Superfund Branch

¢c: Charlas Dautel
Vice Prasident, fagla-Picher Iacustries, Inc,

B4,85 16134 7384324  #03



LAW OFFICLS

MEKENNA, CONNER & CUNED ‘
LOS ANGELES 1878 EYE STREET. N. W. SAN FRANCISED
TWENTY-£1GHTR FLOOR WASHINGTON.D.C. 20008 820 w3 towen
e SHIRE BOULEVARD : i . il
"::'::‘ CALIFOANIA $OOI0 . - (202) 7887800 san '-A::?s:;éu:-r:::.. pa
.131 384:2600 - 3889321 . CABLL ADORCSS: MCRENCONN WASHOC 1413 433-08ac
TELEX (TWX: 710 -822-01a$
TCLLECOPIER 202)789-78 04 WRITER'S DIRECT SiaL NnUMBELR
RICHARD A. FLYE 2ot ves-76 82
February 16, 1984
= -~
Ron Jarman, Chief ﬁCER\W C‘-‘
Weter Quality Division ’ﬂ .
Oklzhema Water Resources Board < rea 91 L
P.0. Box 53585 i Jra
1000 N.E. 10th Street Okiah
Oklahoma City, OK 73152 Oma Water Resources Boarg

Re: Tar Creek Feasibilitv Studv

Dear Mr. Jarman:

Enclcsed please find the comments of Eagle-Picher
Industries, Inc. (Eagle -Picher) conce*nlng the Tar Creek feas-
ibilizy study and the ''proposed remedies' announced by Governor
Nigh on January 9, 1984.

( These comments are being provided in response to the
recuest for corments mace in EPA's January 10, 1984 press re-.
lease.

May I also say that Eagle-Picher aoo'ec1ates the
professional way in which the Task Force has approached ltS WOTK .
Ve hope tnat Eagle-vlcher has been able to be of some assistanc
to you and the other Task Force members. We look forward to
continuing to work with you as the activities at Tar Creek
proceed.

Should you have any questions con cerning the enclosec
comments or should you desire further informacion, please feel

free to contact me at (202) 789-7682.

Sincerely yours,

A T

Richard A. Flve
Counsel to Eagle-Picher
Industries, Inc.

RAF/pw
Enclosure

cc: Allyn M. Davis (w/enc.)
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Re: Tar Creek, Ottawa County, Oklahoma
CZRCLA Site

wnis is to confirm our recent ciscussions concerning
FPA's treatment of the corments submitted by Eagle-Picher
Incustries, Inc. (Eagle-Ficher) on the remedizl alternatives
proposed by the Tar Creek Task Force ané EPA for the Tar Creek
site. These coctments were submitted by Eagle-Picher by first
class mail, prepaid, on February 16, 1984.

As we discussed, it came to my attention on March 19,
1984, from a non-EPA source, that EPA was taking the position
that Eagle-Picher's comments would not be considered in the
f:nz]l remedial alternatives decision for Tar Creek because they
hac been received ''late," i.e., after the February 16, 1984 date

for sudbmission of corments mentioned in EPA's January 10, 1984
press release scliciting comments.

Iwas glad to learn from you on March 21, 1984 that,
following our discussions, the agency has decided that Eagle-
Picher's comments will be included among the decision documents
forwarded to EPA headquarters and will be considered by the
agency in reaching a remedial determination in the Tar Creek .

"matte:;_'

1 understand that Region VI will soon be forwarding
an addendum to the decision documents to headquarters. This
addendum will include Eagle-Picher's February 16, 1984 comments

as well as the Region's views on those comments. I would ap-
preciate receiving a copy of the Region's views.
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I further understand thar the Region's transmittal of
the addendum will represen: that Eagle-Picher's comments were
not included in the original package because they were received
"late." As we discussed, Eagle-Picher does not believe that
its comments were "late," as a matter of either law or sound
policy. 1In the absence of any statute or regulation to the
contrary, we believe corments on Proposed remedial zlternatives
snould be considered filed when ma‘lec, Certeinly, as & matter
ol gool environmenzel znd £gency policy, IZFA shoulc alweays be
prepared to receive anc consider comments, such as those sub-
mitted by Eagle-Picher, containing significant technical and
scientific information, particularly when they are received, as
you noted, well before the decision documernt package is prepared
and forwarded to headquarters.

In any event, the important point is that EPA has now
decided to make Eagle-Picher's comments a part of the decision
document package and accord them the full consideration they
deserve. How the agency chooses to characterize the timing of
their receipt is not of mejor significance.

I zppreciate the willingness of the agency to recon-
sider its initiel judgment on this matter. May I assure you
agein that Eagle-Picher wishes to work with the agency in
achieving an appropriate resolution to the Tar Creek matter.

May I also suggest that a positive, cooperative approach to this
matter can be further fostered if, should this type of procedural
issue arise in the future, EPA promptly commumicates its positionm
to the other parties concerned so that the issue can be resolved
without the need for extensive and time-consuming discussion and

reconsideration.
Azain, thank you for your attention to this matter.
Sincerely vours,

it Lo

Richard A. Flye
Counsel to Eagle-Picher
Industries, Inc.
RA?/pw

cC:

Lee M. Thomas '
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ADDENDUM 3

Tar Creek Site
Ottawa County, Oklahoma

Remedial Alteratives Analysis

FLOODPLAIN AND WETLANDS MANAGEMENT ASSESSMENT

I. PURPOSE
The purpose of this acddencum is to:

1. Review Executive Order No. 11988, May 24, 1977, 42 F.R.
26951 entitled Floodplain Management,

2. Review applicable statutes referred to in the Executive
Order as required,

3. Review the Tar Creek Site Remedial Alternatives Analysis
in areas discussing floodplain management.

4, Summarize the review and describe additional technical
requirements to comply with applicable requirements.

II. INTRODUCTION

The potential for diverting surface runoff from entering
the mine system by using dikes and diversions was identified
early in the planning process. Feasibility Studies revealed
surface inflow as the largest contributor to the water in the
mined areas. Two locations (the Muncie and the Big John) con-
tribute 72 percent of the total surface inflow into the mining
system. A third area of major interest is the Admiralty area
which is currently an outflow point but in all probability would
become an inflow.point if the water level in the mines is lowered
by diversion or other means. The fourth area of major interest
with regard to diversion is the numerous subsidence features
located on the west side of Commerce, Oklahoma. This section
will address the change in flooding potential resulting from the
diking and diversion of surtace runoff at the four major points
of inflow.

. - 1II. ..PROCEDURE .

In order to develop a water surface profile on Tar Creek,
valley cross sections were taken from the Flood Plain Information
Study on Miami, Oklahoma,* from 7.5 minute USGS quadrangle maps,
and from limited field surveys in key locations. All bridge
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dimensions used in the study were taken by field measurements.
The water surface profile computations were made using the Soil
Conservation Service (SCS) program for water surface profiles
(Technical Release No. 61).

The entire Tar Creek basin including the underground mine
system was modeled using the SCS Watershed Computer Model - TR
20. The basin as it currently exists was modeled initially. The
elevation-storage relationship for the undergrounc mine area was
developed from information from the Oklahoma Geological Survey.
The elevation-discharge relationship was developed from discharge
information collected by the U.S. Geclogiczl Survey and the
Oklahoma Water Resources Board. The routings of current conditions
produced peak discharges at locations in Miami, Oklahoma, that
compared favorably with published data in both the Flood Plain
Information and Flood Insurance Study.

The combined effects of the four diversion locations identified
in the introduction of this section were then evaluated using
the same SCS TR20 computer program. The changes in flooding
potential resulting from diversion and diking activities were
noted at key locations throughout the Tar Creek basin.

IVv. FLOOD HAZARD ASSESSMENT

The changes in discharge and elevation resulting from proposed
diking and diversion activities at key locations throughout the
Tar Creek basin are displayed in Table 5. Increased flood stages
below K-1, K-2 and 0-3 are not significant.

The maximum increase in stage was 1.32 feet for the 50 year
flood at the Tar Creek bridge west of the Picher High School.
Increases in maximum stage ranged from 0.19 to 1.32 feet in the
area above the confluence of Tar and Lytle Creeks. This increase
in stage would be limited to agricultural areas and would not
involve any homes or urban areas.

The maximum increase in stage noted on the mainstream of
Tar Creek between its confluence with Lytle Creek and Neosho
River was 0.22 feet. This increase in stage is insignificant.

1f the area west of Commerce is diverted south into the
tributary just east of the Miami Airport, the increases in stage
could be from 0.33 to 0.52 feet. Since this area already has a
significant flooding problem as identified in the June 1980,
" 'Flood Increase Study, diversion into the tributary is not = .~ .
recommended. The maximum amount of water that could conceivably
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be diverted from the subsidence area west of Commerce is
approximately 325 acre feet per year (11.5 inches from 339
acres). Since the amount of water to be diverted is so small in
relation to the total surface inflow and the resulting increase
in flooding due to diversion to the south complicates an already
important flooding problem, diversion of this area is not
recommended.

Table 5 shows data developed from the computer model. All
sites monitored and modelled are located in rural agricultural
lands or parkland except for sites F and G. These two sites are
located near Commerce City and were determined to significantly
impact the floodplain. Current stream levels cause flooding 1in
developed areas near sites F and G. Any additional fliow would
only increase the flooding damage. Even though this increase
is not as great as some of the other sites, the impact is in a
developed area rather than agricultural or parkland area.

V. WETLANDS HAZARD ASSESSMENT

As discussed in the "Proposed Actions" section, the diversion
work planned at the Muncie Site will involve a wetlands area
approximately 80 to l1U0 acres in size, The total wetlands lost
is estimated to be 0.37 acres. Construction of the dike will
encroach the south east corner of the pond. This will involve
filling in less than one acre. In addition, a channel will be
deepened to accommodate the extra water flow with a minimal
amount of impact to the rest of the pond. As discussed in the
Alternatives Evaluation there are no other effective remedies
that adequately address the in flow problem at this site. The
State of Kansas Fish and wWildlife Department had no comments
concerning this aspect of the project. The U.S. Army Corps of
Engineers is evaluating the project for technical consistency
with its §404 program. A final opinion will be made during the
actual design phase.

Dewatering the area where construction is planned will
eliminate a small amount of the wetlands, however, most can be
saved by rechannelling one mile of Tar Creek to the west of the
present channel and allowing some runoff to enter the wetlands
area.
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TAR CREEK
NLY EFFECTS OF PROPOSED DIVERSIONS

o W0/Diversion W/0iking & Diversion ft=t Incresse Dve to
fReturn Peak : Peak Proposed Diversions
frequency Discharge Elevation Discharge Elevation Discharge Elevation
A Location Years cfsS MsL s MsL crs Feet
Ok lahoma-Kansas State Line ' .
West of Treece 100 2402 821.8% 4 822.52 2229. (_J'."
2 miles below ‘50 2124 821.65 4007 822.35 1003 . 0,70
K-1 anq K-2, in 2 1813 821.5) 3195 822.16 1502 0.65
an agricultural 10 1438 821.34 2664 821.90 1226 0.5
area. § n2 821.08 2066 821.62 914 0.54
A 800 820.84 1437 821.33 637 0.49
1 (3] 820.75 952 820.94 20 0.19
B. :
Tor Creek st Bridge West of
Picher High School 100 2267 813.22 4751 814.51 2404 1.29
Near 0-12, in an 0 1917 812.96 4013 814.20 2116 .32 &
agricultural area 25 1622 812.70 un 81.95 1789 1.5 - -
10 . 1279 812.2) 2670 813.50 139 1.27 .

) 1010 611.81 2066 813.00 1055 .22
. 806 8124 - 1413 812.47 627 1.23
I 64) 810.79 95?7 811.66 n4 0.87



Return:

Frequency
. Location Years
mfluence of Tar Creek
nd Trib Below Site 14 100
In an agricultural 50
area. 25
10
5 .
2
1

F.

onfluence of Tar Creek and
ib East of Afrport (Just) i
ve Burlington Railroad) 100 -

In an area susceptable 30

to flooding damage 25 .
before diversion 0
work.

- NN

WO/Diversion
Peak
Discharge Elevation
CcFS MSL
12790 781.38
10955 781.05
9430 780.78
7657 780.29
6172 779.61
4470 718.57
3095 777.52
1313 775.01
11264 774.49
9727 774.06
7932 . 773.34
6414 112.12
4658 771.96
n m.oz

~

5(c)

MET EFFECTS OF PROPOSED DIViRSIONS

W/Diking & Diversion

Peak
Discharge
rs

13506
11499
983]
7882
6303
4531
na3

13921
11864
10167
8203
6591
4757
3287

Elevation

MSL

781.51
781.15
780.85
780.35
779.68
778.62
777.55

775.2)
774.66
17419
773.45
772.80
172.02
1ZARL

Hey Increase Due to
Proposed Diversions

Discharge

crs

716,
544,
40}.
225.
m,

61.

20.

790.
600.
ANQ,
2n.,
177.

99.

Elevation

feet

0.1
0.10
0.07
0.06
0.07
0.05
0.0}

0.22
0.17
0.13
o.n
0.08
0.06
0.04
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TAR CREEK
NET EFFECTS OF PROPOSED DIVERSIONS

W0/Diversion H/Diking & Diversion Hiet Increase Due to
Return Peak Peak Proposed Dlversions
. Frequency Discharge flevation Discharge Elevation Discharge tlevation
Location Years CFS MSL Crfs MsL CfFs feet
G. At NW 220 Street on Trib ~ '
Just East of Airport - Y00 993 185.17 1295 785.69 302 0.52
In an area susceptable 50 856 764.9) 125 785.42 269 0.5
to flooding damage before 25 7 784.65 . 974 785.13 24) 0.48
diversion work. 10 586 784.34 784 784.76 198 0.42
5 466 784.07 615 784.40 149 0.33
2 329 183.61 422 763.95 93 0.4
1 216 783.04 . 278 783.40 62 0.36
H. At Rockdale Avenue Above
NEO 100 13566 : 763.1 14342 763.29 176. 0.18
o 50 11650 762.66 12215 762.80 585. 0.14
Park land area. 25 10075 762.27 10500 762.39 425. 0.12
10 . 8219 761.65 8499 761.74 260, 0.09
5 6685 761.00 6855 761.08 170. 0.08
2 4874 760.08 49N 760.16 97. 0.08

1 139 758.176 3448 758.82 55. 0.06



~
TABLE 5(&.) i}
TAR CREEK
NET EFFECTS OF PROPOSED DIVERSIONS

Wo/Diversion W/Diking & Diversion ttet Increase Due to
Return Peak Peak Proposed Diversions
: Frequency Discharge tlevation Discharge Elevation Discharge €levation

Location . Years CrS MSL Crs MSL CFs Feet
At Steve Owens Blvd. . 100 13641 760.3) 14414 760.55 713, - 0.22
Park land area. . 50 e 7%9.78 12298 759.95 s82. ‘0.17
: 25 10135 7%9.0 10557 759.45% 422. 0.14
10 _ 8291 758.57 8549 758.67 258, 0.10
5 6728 151.7 6899 757.82 m. 0.1
2 4907 756.48 500} 756.57 96. ' 0.09
1 37 7%4.81 ' 472 754.89 5. 0.08
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Tar Creek Site
Ottawa County, Oklahoma

Remedial Alternatives Analysis

TAR CREEK GROUND WATER MONITORING PROGRAM

I. PURPOSE
The purpose of this &ddencdum 1is to:
1. Review the Tar Creek Site Remedial Alternatives Analysis
in areas discussing a post closure ground water level

monitoring plan.

2. Describe in more detail a post closure ground water
level monitoring plan.

II. INTRODUCTION

The Site Investigation report presented a description of
the Tar Creek site hydrogeology. The following discussion only
rafers to the Boone and Roubidoux hydrogeology.

The Boone Formation is a Mississippian age cherty limestone
averaging about 370 feet in thickness. Lead and zinc deposits
of the Picher Mining District are found in various members of
the. Boone. Prior to initiation of large scale mine dewatering,
the Boone was probably the major source of water for the local
residents.

To maintain unsaturated conditions in the mine workings,
large capacity sump pumps were used. Pumpage from the Boone
varied with time and depth of mining. During World War II an
estimated 14 mgd were discharged by the various mining operations.
As the demand for lead and zinc declined after the war, pumpage
declined to about 9 mgd as the lower grade ore present in deeper
workings were abandoned (Reed, 1955). Pumping from the Boone
continued until the mid-1960's when major mining ceased.

Water levels of the Boone recovered to their approximate
pre-mining level by 1980 and began discharging at the surface
"in 1979. ~Recharge to the Boone system comes not only from '
natural infiltration, but also from direct surface water inflow
to shafts, bore holes and collapsed structures.
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The Boone contains solution openings which enhance the
movement of ground water and produce large water yields from
wells intersecting these passageways. A well not encountering
any solution cavities or fractured zones might yield only
moderate amounts of water, Transmissivity values as calculated
by Hittman Associates, ranges between 45,000 to 75,000 gpd/ft
for confined and unconfined conditions respectively.

III. ROUBIDOUX FORMATION

The Roubidoux Formation is a 160 foot thick sequence of
Ordovician age cherty dolomite with severzl sandy seguences.
This aguifer is the major water producer for Ottzwe County.
Depth to this aguifer is genera.ly between 900 to 1000 feet in
the mining area. Reed (1955) reported that wells completed in
the Roubidoux flowed at the surface prior to 1918. The increased
water withdrawals by the numerous mining and milling operations
caused a lowering of the potentiometric surface of the Roubidoux,
with pumping lifts reaching more than 500 feet by 1947. Water
level decline within the Roubidoux apparently has stabilized,
at least since 1975, based upon water level data obtained from
the city of Miami, Oklahoma. Seasonal water level fluctuations
can be observed; however, the potentiometric surface of the
Roubidoux appears to have remained about 320 feet above msl
arcund Miami, Oklahoma, since 1975.

Away from the major pumping areas, the potentiometric
surface of the Roubidoux is higher. A well completed in the
Roubidoux at the Eagle Picher Boron Plant had a reported water
elevation of approximately 490 feet above msl.

Direction of ground water movement in the Roubidoux is not
well defined; however, it is inferred to be in a generally
westerly direction.

1. Aquifer Parameters

Data concerning aquifer testing in the Roubidoux are
limited. Reed (1955) analyzed three pumping tests of Roubidoux
wells at the B.F. Goodrich plant near Miami, Oklahoma, and
determined an average transmissivity value of approximately
39,000 gpd/ft and a storage coefficient of 8 x 1073,

2. Water Quality

. - Ground water derived from Roubidoux wells generally has a-
total dissolved solids (TDS) concentration of less than 500
milligrams per liter (mg/l). Water from the Roubidoux is
typically classified as a calcium-bicarbonate or a sodiumchloride
type, based upon the milliequivalent concentration per liter of
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the major anions and cations. Dissolved metals are usually
present only ‘in trace amounts; however, a well at the Eagle Picher
Boron Plant has reported high concentrations of dissolved metals,
especially iron.

IV. Proposed Post Closure Ground Water Monitoring Plan

There are two separate monitoring programs recommended for
implementation. These are the Roubidoux water guality monitoring
program and the mine ground water level surveillance plan. The
following is an outline of each program.

L. Roubidoux rguifer Mconitcring Plan

The following Roubidoux Aguifer Monitoring Plan is suggested
as a possible measure to detect infiltration from the Boone
Aquifer.

The municipal wells listed below are suggested as possible
indicator locations for monitoring of the Roubidoux Aquifer:

Each well will be collected and analyzed twice each year,
once in October and once in April for the following parameters:

a) pd : e) Total hardness

b) 1Iron f) Lead

¢} Manganese g) Cadmium

d) Sulfate h) Specific Conductance

B. Mine Ground Water Level Monitoring Plan

A ground water level surveillance program is suggested to
determine success of diking and ‘diversion work in preventing
surface flow of mine discharges. The plan will entail monitoring
the rates of spring discharge and ground water levels in selected
nearby mines for two years after closure. Actual measurements
of these parameters should be done at least four times a year
with the greatest number of observations being collected during
high ground water levels and/or after high precipitation events.
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Tar Creek Site
Ottawa County, Oklahoma

Other Potential Sources of Funding
I. PURPOSE
The purpose.of this addendum is to show there are no other
available sources of funding for the proposed remedial action at

" the Tar Creek site,

IT. DISCUSSIONW

The use of other sources of funding is pursued in an addendum
provided by the Oklahoma Conservation Commission. This document
describes in detail the uses of the Abandoned Mine Land Reclamation
Fund and the Oklahoma Water Resources Board Revolving Fund, and
their applicability to this project.

A. The Abandoned Mine Land Reclamation Fund

The Reclamation Fund is designed primarily to assist States
in reclaiming abandoned coal areas. Oklahoma estimates that
there are some 30,000 acres of coal areas tht will cost §100
miilion to cleanup. This program provides the 50 percent State
contribution. The Oklahoma allocation is approximately $1 million
per year for the next 15 years leaving a substantial deficit for
the coal areas.

After the top priority coal areas are addressed, non-coal
areas, such as a portion of Tar Creek project may be considered
for surface work. If any tunds remain after non-coal areas are
reclaimed, abandoned underground mine workings may tap the fund.

B. The Oklahoma Water Resources RevolvingﬁFund

The primary mission of this $25 million fund is to provide
loans and grants to cities, towns and rural water districts for
water and/or sewer improvements. The other purpose of the
revolving fund is to make money available to be spent on water
resource planning and research activities, State's cost-sharing
on Federal water projects, construction of State water projects,
and repayment of water supply storage contracts between the State
-and Federal governments. This fund will in fact be used by the -
State to provide the 10 percent cost-share for the remedial action.

The Oklahoma Water Resources Board is directed by law to
manage and administer the fund so as to maintain a revolving fund
balance adequate to sufficiently back any and all outstanding
investment certificates, Because substantial amounts cannot be
withdrawn from the fund at any one time, it would be virtually _
impossible to use the allocation for all of the construction costs

on Tar Creek.



I1I. CONCLUSIONS

It is evident from the extensive materials presented by
the State that the two funds cannot be used to conduct the entire
remedial action at Tar Creek. The reclamation fund will be
exhausted on coal areas and the revolving fund could not provide
an outlay large enough to cover the total costs, although it will
be used to provide the 10 percent State cost share required by

CERCLA.



ADDENDUM 2

ENVIRONMENTAL PRdTECTION AGENCY
AND
TAR CREEK TASK FORCE

Response to Comments on the Proposed

Remedial Alternatives for the Tar Creek Site
Picher Mine Field, Oklahoma and Kansas

COMMENT - ASARCO:

"Our principal concern is the intention to plu don wells
completely to the surface. While we understen g e
regulations require plugging of contaminated wells to the surface,
in this instance the practice is unnecessary to protect the

drinking water supply and will waste a great deal of money."
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nThe purpose of plugging the wells is, as we understand it, to
isolate the good qguality water of the Roubidoux agquifer from the
contaminated mine water in the Boone formation. Technically, this
only regquires that abandoned wells be plugged in the formations
which separate these two aquifers. This would entail cleaning

the well, if necessary, establishing a base in the Roubidoux on
which to place the plug material, and injecting sufficient cement
to fill the old well between the two foundations.”

"The extra effort in plugging the wells the rest of the distance
to the surface would additionally entail establishing another
base of material or a bridge plug in the Boone and injecting
sufficient additional cement to reach the surface. Strictly in
terms of plugging, this additional, and technically unnecessary
effort, could be as or more expensive than the necessary portion.
In terms of overall cost, clearing the well can be a major expense
or not, depending on the condition of the well. 1In any event, in
the overall project, a very significant portion of the alotted
costs will be spent in an activity which will lend no significant
benefit. Because the well plugging portion of the recommended
actions is projected to cost almost $2 million, this wastage
could be very substantial.”

"Pherefore, we encourage the Task Force to modify the well plugging
recommendation to only plug the abandoned wells to the extent
necessary, that is, between the two aquifers and to petition the
Water Resources Board to grant an exception from the State

- regulations-to allow the project to be conducted on this basis."

RESPONSE:

A cost-effectiveness analysis was made to determine the costs
associated with plugging the upper 250 feet (depth to the mine
workings approximately 1/4 the total depth) of the abandoned



wells which confirmed it is cost effective to plug that portion

of the wells with the premix cement used in the process.

Since the other cost for the well plugging operation are fixed,
the only additional costs for plugging the upper portions of the
wells are plugging material and the small amount of additional
time required for the drill rig. Additionally, plugging of the
wells to the surface will maximize contact between the well bore
and the cement thereby providing a more reliable plug, as well as
preventing those wells from possibly becoming discharge points.
Therefore, based on the cost-effective analysis, it was determined
that the additional technical reliability of the pluaging procedure
gained bv piugging the wells to the surface is worcth the minimal
additional expense.

COMMENT - Dr. William Goodman, Mayor of Miami:

Dr. Goodman reqguested that the alternative water sources for
Miami and Ottawa County be a pipeline from Grand Lake.

RESPONSE:

In response to Miami's desire to recommend a pipeline to

Grand Lake, the EPA and the Oklahoma Water Resources Board will
work with Miami and other municipalities to assure local needs
are expressed, discussed and fully considered. The alternative
water supply discussion developed in the Feasibility Study was
prepared only for cost comparison and is not a recommended
alternative. In the event an alternative water supply is
required, all available options for providing drinking water
will be reviewed and considered.



COMMENTS OF EAGLE-PICHER INDUSTRIES, INC.
ON THE TAR CREEK FEASIBILITY STUDY AND
"PROPOSED REMEDIES"

At a public briefing held on January 9, 1984, Governor Nigh
released the Tar Creek feasibility study and annocunced the

measures recommencded by that study to address the environmentzl

3

conéitions &t the Tar Creek, Oklanoma site.

In a January 10, 1984 press release, also announcing the
completion of the feasibility study, the United States Envirorn-
mental Protection Agency (EPA) stated that "EPA and the State
recommend” a three point program "as an environmentally sound

solution" to the conditions at the Tar Creek, Oklahoma site. The

recommended three point program includes:

1. Plugging of abandoned water wells
intersecting both the Boone and
Roubidoux formations;

2. Construction of water diversions to
prevent surface runcff inflows to the
mines at specific locations in Kansas
and Oklahoma; and

3. A groundwater monitoring program to

assess the effectiveress of the well-
plugging and diversion actions.

EPA's press release solicits comments on these "proposed reme-

dies" by February 16, 1984.



These comments zre submitted on behalf of Eagle-Picher
Industries, Inc. (Ezgle-Picher) in response to EPA's regues: for
comments and address the "proposed remedies," the "Ter Creek
Remedial Alternatives Analysis Informztion Package" apparently

2 =A - 2 PP :
TH enc the 1€ fegesibility stugy repcrcs

v}
[{4]

rec-
-<C

fu

prepered by

'l)

TED
s

e

the Oklahoma Water Resources Board, its contrac+tors and the Tar

Creek Task Force.i/

I. General Comments on the Feasibility Study and the Proposed
Remedies

While Eagle-Picher has a number cof specific technical and
scientific comments on the feasibility study reports, Eagle-
Picher believes the Task Force is to be generally commended fc:
the work which has been done in connection with this study --
work which was acccmplished under significant time constraints.

Throughout the verification and feasibility phases of the

Task Force's effort, Eagle-Picher has encdeavored to provide every

*/ These comments address the technical, scientific and policy

issues raised by the feasibility sgudy and "proposed reme-

.dies." These comments do not address the legal and factual
issues presented by the use of the Comprehensive Environ- -
'mental Response, Compensation and Liability Act of 1980 to
fund the studies or propcsed remedies. These issues have
been addressed by Eagle-Picher in other communications and
correspondence with EPA, most recently in Eagle-Picher's
February 15, 1984 letter to Allyn Davis of EPA.



assistance to the Task Force. In this regard Eagle-Picher has
responded to &ll reguests for information and scientific analysis
made by the Task Force. Shortly after the data generated by the

verification studies becazme available Eazgle-Picher provided the
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experts. At that time Eagle-Picher suggested that the verifica-
tion data demonstrated that both the scope and immediacy of the
environmental problems at the Tar Creek site were considerably
less than originally postulated by EPA's initial contractor's
"report" on the site. Eagle-Picher also succgested that the
verification studies indicated that it would be advisable to focus
the feasibility study on the need for two particular measures ac
the site: diversion of surface run-off to prevent its en:iry in:o
the mines; and a grcundwater monitoring program to detect any
possible future effect of the water trapped in the mines on the
Roubidoux aquifer. Eagle-Picher's suggestion ccncerning diversicn
was based on the surface geography of the area and the correlaticn
between precipitation events and mine water discharges. Eagle-
Picher also considered that a groundwater monitoring program weuld
* be.a.prudent .step even though the verification data did not’
demonstrate that mine water Qas currently eqteting the'Roubidoux

or that such entry was likely in the future.
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Ezgle-Picher's review of the final verificztion znd feasi-
bility reports prepared by the Task Force and its contractors
indicates that the Task Force has reached conclusions similar to

those of Ezgle-Picher concerning the scope and immediacy of the
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study endorses both of the measures suggested by Eagle-Picher for
further consideration.

Although Eagle-Picher has several comments concerning the
technical aspects of the Task Force's findings with regard to the
scope of the problem and the advisability of instituting these two
measures, the company generally agrees with these aspects of the
Task Force's conclusions. Eagle-Picher continues to believe,
however, that because the informaticn presented in the results of
the verification and feasibility studies do not indicate a threat
of contamination of the Roubidoux Aquifer, Eagle-Picher questions
the need for the well-plugging program suggested as a "potential
remedy."

Detailed comments on the "proposed remedies,"” as well as

other measures considered during the feasibility study, are

- -included in the following sections of Eagle-Picher's comments.

These comments first address three major issues raised by the
feasibility study and the "proposed remedies": diking and

diversion; Roubidoux contamination and the need for well-pluggin(



and treatment of mine water. CEagle-Picher then comments on
particular statements contained in the Tar Creek Remedial
Alternatives Analysis Information Package and several of the

reports on individual feasibility study tasks.

The feasibility of a program of diking and diversion to
prevent the entry of surface run-off into the mines is addressed
in five separate reports:

1. Task II.3 - Diking and Diversion Feasibility

Study;
2. Task II.3. C - A Preliminar y Identification and
Description of D:klﬂg and Diversion Technigues;

3. Task II.3.D - Assignment of Appropriate
Alternatives to Inflow Points;

4. Task II.3.E.a-e - Zstimated Diversion Costs; and
5. Task II.3.E.f - Assessment of Changes in Drainage
Patterns Resulting From Proposed Diversion ard
Diking
Eagle-Picher has long suggested that, because outilow of
mine water is strongly correlated with precipitation events, the
diversion of surface run-off to prevent its entry into tne mines

" could prevent the discharge of mine water to the surface.’

Consequently, Eagle-Picher generally agrees with the



recommendations of the feasibility study concerning diking and
diversion. Several comments are, however, in order.
Eagle-Picher generally agrees with the methocdology used to

assign diking and diversion priorities to the various identified
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w points. Ezgle-Picher zlso agrees with the Taisk Ferce's
recommencation to undertazke diking ancé diversion coniy at thcse
sites which contribute a significant percentage of the total

surface run-off reaching the mines.

(]

On the basis of its assignment of priorities, the Task Force
kas recommended diking and diversion at three sites:

1. Site K-1 (Muncie);

2. Site K-2 (3ig John); and

3. Site 0-3 (Admiralty No. 1 and No. 2).
In discussing diversion at Site O-3 the report entitled "Assign-
ment of Appropriate Alternatives to Inflow Points" states, at page
2:

Both openings [Admiralty No. 1 and No. 2]

could easily become inflow points.

Therefore, diversion of surface flow away

from these points is necessary if any

diversion work is to be done.
[Emphasis added]
The estimated cost for diking and diversion at Site 0-3 gived in

the report entitled "Estimated Diversion Costs" is $850,000.



This represents & full 50 percent of the total estimated cost of
diking and diversion at the three sites.
Therefore, as Eagle-Picher understands the feasibility

study reports, the Tzsk Force is recommending &an $£50,000 diking
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inflow point as a result of diking and diversicn at the Iwo cther
sites. Eagle-Picher suggests that it is not cost effective to
currently commit to diking and diversion at Site O-3 simply on
the basis that it "could" become an inflow point. Rather, dixing
and diversion should be undertaken at Sites K-1 and K-2. Follow-
ing completion of diking and diversion at these sites an evalua-
tion shouid be made to determine whether or not Site 0O-3 actually
becomes an inflow point. If so, diking and diversion can then De
undertaken at Site O-3.

III. Roubidoux Contamination and the Need for Well
Plugcing

The feasibiliﬁy studies recommend the plugging cf 66
abandored water wells which intersect both the Boone and
Roubidoux formations. Eagle-Picher questions whether the
iJihfofmétion.curredtly aVailable'jﬁéfifiéé a Qei;'plugging prdgéah"

at this time.
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This recommendation is apparently baesed on the conclusion
of the Task Force that mine water is either currently
contaminating the Roubidoux or theatens to do so in the near

fyture. Thus, for exemple, the Tar Creek Remedilel Alternatives

v
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Arzlvsis Informetion ckege stetes, on pece 1ll:

Mine waters are being introduced into the
Roubidoux via abandoned wells.

Other reports of the results of the feasibility study make

similar statements. Very little evidence has been adduced to

support this most important conclusion. What little available
information has been referenced in either the verification phase
reports or the feasibility study reports does not support the
conclusion either that mine water is currently entering the
Rouoidoux or is likely to do so in the future.

Similar statements concerning Roubidoux contamination were
made in the verification phase reports. In those reports two
pieces of information were cited in support of the conclusion
that mine waters were currently contaminating the Roubidoux.

First, the reports contended that spinner logs demonstratecd

downward mlgratlon of mine water through abandoned wel‘s.

Second, the verification reports contended that water sampl*ng cf
a few isolated wells indicated mine water contamination of the

Roubidoux. In its comments on the draft verification studies



Eagle-Picher exéensively analyzed the information presented in
support of the Roubidoux contamination theory and demonstrated
that the information did not support the conclusions reached.
These comments need not be repeated here.

T the fezsibility studies two adéitiorn
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information are cited in suppcrt of the foubidoux ccnzaminatich
theory. First, the reports contend that TV logs of abandoned
wells demonstrate Roubidoux contamination by mine water. Second,
the head differential between the Boone and Roubidoux formations
is cited as increasing the "chances" of mine water contamination
of the Roubidoux. For exa;ple, the rdentification and Assessnment
of Potential Remedial Alternatives states, at page 2:

As increasing head cdifferential drives water

toward the Roubidoux, the chances of acid

mine water pecllution in this important

aguifer increases [sic].

Turning first to the TV logs, the actual report of the well
plugging contractor does not state or suppor: the thecry that tne
TV logs demonstrated that mine water was entering the Roubidoux.
Rather, the contractor's report simply states chat the TV logs
showed mine water entering abandoned wells through holes in tQhe
~well. casing. The report made no claim that the TV logs demcn-
strated that this mine watef actually reached and contaminated

the Roubidoux. See Feasibility of Clearing and Plugging Two
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Abzndoned Roubidoux Water Wells, at page VI-3. Furthermore, as
Eagle-Picher has pointed ocut in the past, the fact that mine
water enters abandoned wells through holes in the casing does nct
minztes the Roubidoux.

mezn that the mine wate eches ©
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not impossible, job in reaching the Roubidoux. In all we.ils,
whether active or inactive, there would be a static head of
Roubidoux water at an elevation higher than the normal geological
strata of the Roubidoux. This static column would act as a
barrier or a resistor to a free-flowing, co-mingling of downward
moving mine water into the Roubidoux. Furthermcre, as Eagle-
Picher has previsusly pointed out, natural chemical reactions
confirmed by the Task Force's verification study would act to
p:éven: contaminazicn of the Roubidoux by any mine water which
happened to reach the aquifer through abandoned wells.

In addition to the TV logs, the feasibility study repcrts
cite the head differential between the Boone and Roubidoux forma-
tions as a force potentially driving mine water to the Roubidou
1t should be noted at the outset that no scientific data is
adduced to support this theory. Furthermore, thefgebphysgcgl'
conditions in the area indicate that head differential is not a
cause of Roubidoux contamination. Indeed, if the head differen-

“tial was driving mine water to the Roubidoux the level of the
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Roubidoux aquifer would be considerably higher znd the head
differential considerably less. 1In addition, the existence of
surface discharges indicates that any flow down the wells is not
sufficient to establish eguilibrium with the inflow or resupply.
Conseguently, there is no evidence that head differential is
acting to drive mine water to the Roubidoux.

Eagle-Picher considers the issue of Roubidoux contamination
to be critical. The Task Force's recommendation for well-
plugging is based on the conclusion that such contamination
either is occurring or is likely to occﬁr in the near £future.

For the reasons discussed both above and in Eagle-Picher's
comments on the verification study repor Eagle-Picher does not
believe that the information available to date demonstrates
either that mine water is currently contaminating the Roubidoux
through abandoned water wells or that such a phenomeron is likely
to occur in the future. Under such circumstances, Eagle-Picher
questions whether the well-plugging program proposed by the Task
Force is justified. Eagle-Picher recognizes that the well
plugging recommendation may be a result of what the Task Force

. cons;ders an "abundance of cautlon. Eagle Plcner subﬂ¢ts .hat
an expensxve, quesuzonable program should not be based on a
concept of what "might happen” but only on the presence of a

demonstrated threat. Furthermore, Eagle-Picher does not believe
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that CERCLA properly may be used to finance efforts to remedy
undemonstrzted threats. Therefore, while Eagle-Picher under-
stands the motivation of the Task Force in recommending well
plugging, we believe a well plugging program is, at best,
premature. Rather, as previously suggested by Eagle-Picher, a
thorough "early warning" monitoring program should be undertaken
to answer this most important gquestion once and for all. Only
when information sufficient to demonstrate conclusively that mine
water intrusion into the Roubidoux through abandoned water wells
is occurring or is likely in the near future should the proposed
wall plugging program go forward.

In addition to attempting to justify a well plugging
program the feasibility study reports also include a discussion
of the technical feasibility of such a program. his discussion
is contained in a report entitled "Feasibility of Clearing and
Plugging Two Abandoned Roubidoux Water Wel.s" (Task 11.2).

Eagle-Picher has already discussed the need for a well plugging

program. Therefore, Eagle-Picher's comments on the report

concerning the feasibility of such a program will be limited to

-J.teghnical;issues which should be considered if and when a well - -

plugging program is to be undertaken.
Generally, Eagle-Picher finds the report of the Task Force

contractor to be complete. Eagle-Picher believes, however, that
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in traznslating a pilot program to & full-scale well-plugging
operation, the basic objective of the program must be kep: in
mind. A well-plugging progrem has but one objective =-- the
secure closing of the wells to be plugged at the lowest possible
cost. Receuse the concitions to be enccuntered 2t the wells to
be plugged will vary, a flexible approach to the program which
neeps the general objective in mind is essential. 1In particular,
three parts of the program should receive careful scrutiny at
each well site.

First, the contractor's report suggests that wells will be
cieared of obstructions before plugging in every case. Eacle-
Picher submits that the clearing of obstructions will add consi-
derable cost to the well-plugging operation and should be uncer-
taken only in cases where it is determined that the obstruction
will significantly interfere with the construction of a secure
plug. Since the object of the exercise is to plug:the well there
is absolutely no need to remove obstructions unless they inter-
fere with that objective. Furthermore, consideration should be
given to driving obstructions to the bottom of the well before it
is determined that clea;ing is necessary in a particular case. =

Second, the type of equipment necessary to coﬁplete any

clearing which may be necessary should be given careful

consideration on a case-by-case basis. Eagle-Picher suggests
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that the use of cable tool eguipment be given priority considera-
tion in each case. Cable tool eguipment is lighter and cheeaper.
Furthermore, such a rig would not require the large amounts of
water to remove cuttings projected by the contractor's report.

be used should

O
r

Only in cases where czble tcol ecuipment cann
the use of heavier, more expensive and more water cemanding
equipment be considered. Furthermore, consideration should be
given to either baling cuttings or allowing them to drop to the
bottom of the well to augment or replace the sand £ill suggested
by the contractor.

Third, careful consideraticn should be given to the
necessity for logging the plugging operations. Since the sole
objective is to plug the well only that logging absolutely
necessary to that purpcse should be undertaken. There is little
need to gather geophysical data for its own sake when the
objective is well-plugging. In this regard, Eagle-Picher
suggests that there are probably no circumstances in which
Spontaneous Potential, Single Point Resistance and Normal
Resistivity logs should be run. In addition spinner logs shouléd
. not. be considered because information available through spinner
logs is'either irrelevant to a well plugging operation or can be

gathered more efficiently by other logging techniques.
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Beyond these basic concerns, Eagle-Picher suggests that
certain technical considerations should be reviewed prior to
initiation of a well-plugging program. First, Eagle-Picher does
not believe that the available data concerning su.fates justifies
the use of Clazss = cerment. C(Clzss A cement should be suflicient,
Second, Eagle-Picher notes thazt the contractor's report sugges:ts
that cellophane flakes be used to prevent loss of cement. It has
been the experienée of the experts retained by Eagle-Picher that
the use of cellophane flakes for this purpose is ineffective.

The contractor's report also recommends the placement of a
plug at the top of the Roubidoux formation in every case. Based
on their knowledge of the nature of the Cotter and Jjefferson City
formations in the area, Eagle-Picher's experts see little or no
benefit to the placement of such a plug in all cases.

The contractor's report also recommends the use of "fast
set additives" in cementing plugs. Eagle-Picher's experts
believe that the cost of such additives canno: be justified
unless cement loss becomes a real problem in a particular
plugging operation.

R Finally, Eagle-Picher is somewhat perplexed by the total.
cost éstimate of $1,951,900 for the plugging of 66 wells.A This

total estimate appears to be considerably higher than that
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obtained by multiplying the estimated "worst case" per well

plugging cost by the 66 wells involved.

IvV. Treatment of Mine Water

The treatment ¢f mine wazter is & major issue which is
addressed in a number of the feasibility stucy reports. Six
reports address this alternative specifically:

1. Task II.1.A - Identification and Assessment of
Potential Remedial Alternatives;

2. Task II.4.A.a - Evaluation of Treatment
Alterrnatives, Review of Water Quality Data . . .;

3. Task II.4.A.b - Evaluation of Treatment
Alternatives, Development of Water Quality Goals
for Treated Acid Mine Water;

4, Task II.4.A.c-e and g - Evaluation of Treatment
Alternatives, Identification of Treatment
Technologies and Development of Costs;

5. Task 11.4.A.f - Development of Appropriate
Management Plans for Sludge Production in the
Treatment Process; and

6. Task II.4.A.h - Assessment of Environmental
Impacts and Legal Aspects (including permits)

Associated With the Treatment Alternatives
t is Eagle-Picher's understanding from a review of all of
the feasibility study reports that the alternative of pumping-ané
treating all of the water currently trapped in the mines haS'been

rejected both because it is not cost effective and "there is also
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no guarantee of the degree of success that would be &ccom-
plished." Task II.1.A, Identification and Assessment of
Potential Remedial Alternatives, at 19. Eagle-Picher has long
maintained that the pumping and treatment of the water trappec in

-

the mines is infezsible and, indeed, impocssible.

yrthermcre,
such a plan is likely to produce more problems :than it solves as
it would require the disposal of stupendous amounts of metal
contaminated sludge and would produce a hich risk of further
subsidence and other geological effects in the Tar Creek area.
Consequently, Eagle-Picher agrees with the Task Force's rejection
£ the pump and treat alternative.

Even though the Task Force has rejected the concept of
pumping and treating all the mine water, one point should be macde
concerning the Task Force's evaluation of this alternative. 1In
discussing the feasibility of pumping and treating the acid mine
water the feasibility reports use a plant design capacity of two
million gallions per day (mgd). This figure was based on a
calculation of the recharge rate of the Boone formation. The 2
mga figure was arrived at by taking five percent of the arnual
_p;ecipita;ion of 40 inches "for the area" as the 3Boone fo;matienj,1
recharge rate. Eagle-?ichef submits thatithis calculation is
overly simplistic and may considerably underestimate the size of

the treatment plant necessary to pump and treat all of the water
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trapped in the mines. First, a plant sized to accommcdate only
the annual recharge would not result in any craw down of the
water currently in the mines. While Eagle-Picher recognizes that
excessive draw down wculd not be desirable, some draw down would
be necessery if treaztment were to accemplish eny more than
natural processes in the elimination of mine water.

Even more importantly, Eagle-Picher believes that the
computed 2 mgd plant capacity significantly underestimates even
the recharce rate and would result in a treatment plant
considerably undersizecd for the job. The 2 mgd figure was based
cr a percentage of annual precipitation "for the area." There is
no evidence to sugcest that the 3Boone formation recharge zone is
limited to or even inclucdes the "area" in guestion. Furthermore,
Eagie-?icher has extensive experience in efforts to dewater mines
in the Boone formation. These dewatering operations indica:ed
that the recharge rate of the Boone formation is considerably
higher than 2 mgd and could approach a range of 3.6 - 8.6 mgd.
Consequently, any treatment plant based on a 2 mgd design flow
would be considerably undersized even for the job postulated by
‘the report. Thus, the pump and treat:alternative is even less
feasible-than the study reporis indicate (indeed, as discussed

below, Eagle-Picher does not believe that meaningful treatment of

mine water is even possible).
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While the Task Force has rejected the concept of pumping
and treating all of the water trapped in the mines, the
feasibility study reports indicate that the Task Force has nc:
rejecteé the alternative of collecting and treating some portion
of the mine wzter should the diking ané diversion program no:
entirely prevent the surface outflow of mine water. A possidble
method for such treatment is discussed in the report eatitled
"Tfask II.4.A.c-e and g - Evaluation of Treatment Alternatives,
Identification of Treatment Technologies and Develcpmen:t of
Costs." FHowever, the feasibility study reports taken as a whcle
do not clearly indicate how the treatment alternative is being
viewed by the Task Ffcrce. The report on Task II.7.A, "Preliminary
Optimal Alternatives for the Superfund Program at Tar Creek
Oklahoma," seems to indicate that collection and treatment of
outflow which may remain after diking and diversion is a
"econtingency plan" which will be implemented in accordance with
the system outlined in the feasibility reports should outflow
continue after diking and diversion. On the other hand, the "Tar
Creek Remedial Alternatives Analysis Information Package"

. ‘proposes “that feasibility studies again be initiated to eva‘uat e

the problem" if diking and diversion is not completely effect’ve

to prevent outflow. This would seem to indicate that collection



- 20 -

and treatment of remaining outflows has not been decided upon but
will require further study.

Eagle-Picher does not believe that the studies conducted to

[ Ed

1
i

0

o

(4|

date demcnstrate the fezsibility of cting and treating eanv

o

€ JnI0ImEctidny,

()

ion ¢f the mine water. Inceed, th veilel

1]
(A1)
v

por
including particularly Eagle-Picher's own experience in attempt-
ing to treat mine water, demonstrates that the treatment of such
water on any scale is not feasible. In any event, and at a
minimum, it is clear that the feasibility study cocnducted to date
does not demonstrate that such treatment is feasible and does not
take into consideration a number of factors which are important
to making a determination of feasibility. Therefore, treatment
of remaining outflows cannot be considered a feasible option as a
"coﬁtingency plan" for the future. Further investigation and
study is plainly required before treatment could be considered a
feasible alterngtive. As discussed below, Eagle-Picher believes
that treatment of mine water is ﬁot feasible and that any further
relevant study would continue to demonstrate this to be the case.
It is important to note at the outset that the Task force's
' entire consideration of the feasibility of the treatment ¢f mine .~
water is based on a series of "conventional" jar tests. Task

II.4.A, "Evaluation of Treatment Alternatives, Identification of

Treatment Technologies," at page 15. Eagle-Picher submits that
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such jar tests are not sufficient to establish the feasiblility of
the treatment of mine water. Eagle-Picher has 2 good deal of
experience, not with jar tests, but with the accual treatment of
mine water by the chemical precipitation methods recommended in

cment exDerlence hes
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the feesibility study. This full sc
been obtained primarily in ccnnection with the dewatering of
mines in the area. This experience demonstrates that the
treatment of mine water is simply not feasible.

The history of two of these mine dewatering projects will
suffice to demonstrate the infeasibility of the treatment of mine
witer. It is interesting o note that becth of these projects
begar with jar tests of the mine water similar to those conducted
by the Task Force. On the basis of these jar tests it was
deté:mined by the appropriate state officials that mine water
generated during dewatering operations could be discharged to
surface waters without treatment. As the dewatering operatiors
began, however, it became apparent that chemical reactions
occurring in the real world (but not in jar tests) made it
impossible to discharge mine water without treatment.

As-a result of these findings, an exteﬁsive-program;was
undertaken to design and construct mine water treatment facili-
ties. The facilities eventually constructed consisted of a

treatment train quite similar to that proposed by the feasibility
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study reports, with the important addition, ia the Eagle-Picher
L , S

m

system, of an 2eration step which is not reccmmended by the
feasibility stucdy. Even with the additional aeration step,

however, the treztment system was never able to achieve the

fv

effluent characteristics precdicted by the £

m
n

ibility szud
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particularly for iron. Eagle-Picher's experience indicates that
treatment of mine water by chemical precipitation is not feasible
because the lime slurry treatment system has a masking effect on
oxidation which produces additional oxidation after the treated
supernatent liguid leaves the system and enters the receiving
strean.

Of course, it is well known that treatment efficlencies
obtained in the laboratory on a small scale do not necessarily
reflect the efficiencies which can be obtained in the field
during full scale operations. In summary, based on available
information concerning actual full scale treatment operations and
not simply bench scale jar tests, treatment of mine water by
chemical precipitation is not a feasible remedial alternative.

Even if there were no available information concerning full
Z'SESié ﬁreéthent of”mine"water, thé_féasibiliﬁy';ﬁudy reports fail
to take into consideration several factors which are crucial to
determining whether or not such treatment is feasible. There-

fore, treatment of mine water by chemical precipitation cannot be
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considered cc & demonstrated feasible technolocy based on the
studies done to date by the Task Force.
First, the feasibility and cocst of treatment has been

determined on the basis of a need for treatment for a2 period of
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the basis for this assumption. Other available informatiorn,
however, indicates that this assumption is completely inaccurate.
During the verification stage of the study the Task Force calcu-
1ated that there were scme 76,000 acre feet of water in the
mines. The Task Force further calculated that it would take 60
to 100 years for the mines to drain at the current outflow

rates. Assuming that diking and diversion will, at a minimum,
significantly reduce the outflow rates (Zag.le-Picher believes it
will prevent further outflow), it will take ccnsiderably more
than 60 to 100 years for the mines to drain. Therefore, the
projection that treatment will be required for 30 years is a
gross underestimate.

Even more importantly, the Task Force's calculation that it
will take 60 to 100 years for the mines to drain is based on the
“assumption that the production of acidic mine water has ceased,_
There is absolutely nothing'in the record of the studies to-
support this assumption. In fact, the chemistry of acid water

formation in the Picher Mining District has received little
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attention and is wvirtually unknown. Until this phenomenon is
studied and characterized it is simply impcssible to assume that

any treatment which is required will be other than in perpetulty.

A a result of the failure to consider these twc factors, the
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completely unrealistic.

Second, the failure to consider a number of required
capital items has resulted in a gross underestimate of the
capital cost of treatment facilities. To cite but two examples,
the feasibility stucdy reports estimate the cost of a flow
equalization basin to be $101,455. However, this estimate
considers only the cost of land acquisition, excavation anc the
purchase of clay for a liner system. Actual constructicn costs

or the basin as well as operation anéd maintenance costs
necessitated by the presence of a liner and a leachate collectiocn
system have not been included.

Even more importantly, the capital cost estimates

completely ignore the need for a mine water collection system.

Depending upon the volume and location of any outflows remalning

--after the completion of the diking and diversion-program, the

cost of such a collection system could be very substantial.
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Before the feasibility of mine water treatment can be
evaluated the full construction costs associated with such an

alternative must be calculated and analyzed.

Third, the yearly maintenance costs of a mine water treat-
mens system have zlso Deen greesly underestimaced. The estimates
for chemical costs were based on the results cf the jar tests

conducted by the Task Force. However, Eagle-Picher’s experience
with the actual full scale treatment of mine water demonstrates
that the lime slurry treatment technique is very inefficient and
requires a great excess of lime over stoichicmetric guantitiles.
I+ is estimated that the prcjected chemical cost is understated
by a factor of three or more times.

Fourth, the Task Force, again based on jar tests, has
estimated the amounts and constituents of sludge which will be
generated by the treatment process. Eagle-Picher's experience
indicates that the actual amounts of sludge which will be
produced will be far in excess of those proiected on the basis of
jar tests. Furthermore, the characterization of the sludge as
"non-hazardous" on the basis of jar tests is an unwarranted
a;sumption.A

| The composition of the sludge was calculated based on the
composition of a discrete mine water sample which did not

characterize the entire water column within the mines. Thus, ©on
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the bzsis of this sample, it is impossible to say with any degree

of certzinty that the sludge will be "non-hazardous."

v. Comments on Particular Statements in the Feesibility
Reports
A. Tar Creek Remedial Alternatives

Analysis Information Fackage

It appears that this document has been prepared by EPA as a
summary of the findings of the feasibility study. As a summary
this report should accurately reflect the statements, analyses
and conclusions presenzed in the feasibility study reports. This
report is not an accurate summary cf the feasibility stucy in a
nunber of important respects.

first, in the section on "problem definiticn" on pace 3 the
Information Package states:

Waste materials (gob) containing iron

sulfide (pyrite) were left in the mines,

presumably as floor level waste piles.

These pyrite-rich wastes were being oxidized

by exposure to the oxygen-rich atmosphere

while mining was occurring. Upon flooding,

these oxidized sulfides readily dissolved

and, once submerged, formed mine water.
This statement is unsupported and inaccurate. -Further, it does
not represent an accurate summary of the findings of the

verification and feasibility studies.
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In its cormments on the draft verification studies, Zagle-
Picher addressed & similar cocmment eppearing on pace 18 of the
"Water Quality Assessment of the Flooded Undergrcund Lead and

Zinc Mines of the Picher Field in Ottawa County, Oklzhoma." As
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been adduced to support the statemen:t that waste materials were
deposited in the mines. Certainly, at no time did Eagle-Picher,
during the course of its mining operations in the Tri-State
Mining District, ever depcsit or leave "floor level waste piles"
or other waste rock in the mines it was operating. All ore
broken in the mines was transported to the surface fcr milling.
No "high-grading" or other practices resulting in waste rock
being left behind were practiced by Eagle-Picher. The scope of
Eagie-?iche:'s operations would have made such practices
uneconomical. Conseguently, Eagle-Picher strongly objected o
the inclusion in any of the verification study reports of state-
ments to the effect that waste rock was lef: or deposited in the
mipes, unless such statements were supported by cited evidence
and were specifically identified to those alleged to be respcnsi-
.. ble for the practice of leaving waste rock in the mines.

Review of the final verification and feasibility reports
indicates that statements in the draft reports concerning "waste

piles" in the mines were deleted from the final reports.
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Conseguently, the information package is not an accurate summary
of the feasibility reports in this regard. Eagle-Picher again
objects most strongly to this statement unless it is cdocumented
and specificzlly identifies the parties alleged to be involved.

weter I

Second, in the cecticn on "surfzac

[13]

U
™m

- "
cts" on D
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ce
5, the information package makes the foliowing statement:

The greatest threat to human health comes

from possible dermal expcsure to mine water

from direct contact.

No incident of "dermal exposure . . . from direct contact"
is documented in any of the reports of the Task Force. Nor is
the "threat" of such exposure mentioned in the Task Force
reports, probably because any such threat is so remote as to be
infinitesimal. Conseguently, the information package is not an
accﬁ:ate summary of the feasibility reports in this regard.

Third, in the section discussing "proposed actions" on page
14, the information package states:

‘The well-plugging program will consist of

clearing the hole of obstructions and
setting an acid resistant cement plug from

bottom to top . . . in some eighty abandoned
Roubidoux wells.
_~-TheAfeasibility study reports on the well-plugging program
call for the plugging of 66 rather than 80 wells. Thus, the

reference to 80 wells in the information package is inaccurate.
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B. Tesk II.1.A Identification encé Assessment
of Potentizl Remedizl Rlternatives

Among other things, this report zddresses the core sempling
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study. ©On pece 11l the repor:
The major portion of the core has low
permeability, but some sequences have high
permeability.
Eagle-Picher submits that this sentence is in error because nore
of the cores sampled showed "seguences" with high permeability.
In discussing the wells which have been drilled
intersecting mine drif<s in the Tri-State Mining District, the

report states:

There is no information to suggest that
these wells were plugged as Reed suggested.

Fagle-Picher believes that this statement is in error because
records have been provided to the Oklahoma Water Resources Board
which demonstrate that approximately one-third of the 100
referenced wells have been plugged.
" C. Task II.1.B.d - Effects of No Action
Alternative Including the Results of

" Sediment Core Sampling in Upper
Grand Lake

In discussing thé no action alternative on page 4, the

report states:
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On severzl occasions, water quality
standards in the Necsho River have been
violated due to acid mine discharges.

Eégle-Picher submits that this stztement is inaccurate and is not

[14]

supported by the &aveailabl

clecicns” in th
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discharges." Furthermore,
statements mace on page 37

1.1, dated February 1983.

Dated: February 16, 1984

dzte which 8o not cdemonstTete “"water
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this statement contradicts the

of the Task Force's report on Task



RESPONSE TO EAGLE-PICHER COMMENTS

piking and Diversion Program

Comment: Eagle-Picher contends that diversion work is not
warranted at site 0-3 because of the uncertainty
involved with it becoming an inflow point.

Response: Data collected in the Feasibility Study concluded that
the 0-3 well will pecome an inflow point. However,
because the geohydrology of the site is extremely
complex, ground water levels may not recece enough to
ensure surface flow into 0O-3. Therefore, civersion
work will be completed at K-1 and K-2 1in orgder to
assess the impact at 0-3. Funds will be provided to
conduct the 0O-3 work since the impact should become
apparent within one year.

Well Plugging Program

Comment: Little or no information exists to document the
justification for plugging 66 abondoned Roubidoux
water wells.

Response: Two studies, one done by USGS and the other done in
the feasibility phase, showed migration of acid mine
water into the Roubidoux via abandoned wells. In the
USGS studies, spinner logs on two wells showed water
moving from the Boone formation into the Roubidoux.
The feasibility studies showed similar results
obtained on the wells that were plugged tor pilot
program. In addition, in the latter investigation,
TV logs revealed acid mine water entering through
corroded casings. Because there is a net gradient
difference between the potentiometric surfaces of the
two formations (the Boone having a higher head than
the Roubidoux) the movement of water is downward.
Ground water investigations conducted by the USGS and
Hittman have documented the existence of such a head
differential.

Further evidence of impacts to the Roubidoux from
acid mine drainage is the abandonment of two city
wells serving Quapaw because of elevated iron level.

Comment: Clearing of obstructions will add considerable cost .to -
the well plugging operation and should be undertaken
only in cases where it is determined that obstructions
will significantly hinder the construction of a secure

plug.
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Comment:

Response:
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The primary objective of the well plugging program
is’ to isolate the Roubidoux from the Boone in all
66 abandoned Roubidoux wells. To accomplish this
objective, considerable effort will be expended to
clear the individuali wells of all obstructions.
Clearing opstructions is necessary to insure a secure
plug from top to bottom consistent with State require-
ments for well plugging. If it is not cost-effective
for some of the wells to have obstructions removea,
then an alternative such as a bridge plug may be
necessary and considered.

Cereful ccnsidsraztion should be ¢ivan to

t vpe of
eguipment necessary to complete the well p

-~ =
< ~
ugging program.

The type of equipment necessary to complete the well
plugging will be determined in the design phase.
The most cost-effective technique will be selected.

There is no need to conduct spontaneous potential,
single point resistance, normal resistivity, and
spinner logs for the well plugging program.

Wwell logging is essential to the plugging operation.
variables such as type of geological materials, size
of boreholes, position of obstructions, zones of
contamination, etc., will be defined to ensure an
adeguate plug. The specific types of logs regquired
by certain conditions are detailed in the Engineering
Enterprises Feasibility Study.

Class A cement should be used instead of Class H cement.

In the well plugging pilot study, a mixture of Class A
and Class H cement was found to be the best. The

Class H cement is necessary to prevent expansion and
fracturing due to high sulfate concentrations. This
mixture will be used for the final well plugging program.

There is no benefit to be gained from the placement of
a plug at the top of the Roubidoux or using "fast set
additive™ in the cement.

Every effort will be made to plug wells from bottom to
top. The reason is that this type of plug will be

" the most secure and therefore has less probability

for collapse. 1In some wells where the Roubidoux
cannot be reached because of obstructions, a bridge
plug may be utilized.
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The fast set additives will be necessary to prevent
slurry loss into previous strata. This will reduce
the chance of extreme cement loss and therefore be
more cost-effective than providing no such additives.

Comment: Multiplying the worst case cost estimates by 66 wells
does not give the total cost estimate of $1,951,900.

Response: The §1,951,900 encompasses not only costs for the
wells plugging construction, but constitutes additional
funds for design, management oversight {(consultants
and States) and contingency.

Treatcment o0f Mine Water

Comment: The pump and treat alternative is even less feasibile
than the screening of alternatives report indicates.

Response: The pump and treat alternative was evaluated in the
screening stage of the feasibility study. This
alternative was eliminated from further evaluation
because of technical constraints and the high costs
of implementation. Had the alternative been selected
for detailed analysis, the variables critical to
proper operation would have been investigated more

thoroughly.

( Comment : It is infeasible to treat acid mine water that discharges
to the surface.

Response: Past case histories have shown a high degree of success
in treating acid mine water discharges by chemical
neutralization techniques. The proposed alternative
should prevent significant acid mine water discharge.
If a problem persists after completion of the remedial
action, treatment of acid mine discharges will be
reevaluated to determine its applicability based on
the collected monitoring data. This would mitigate
discharges of contaminated acid mine water into the
surface waters of Tar Creek, if any persist.

Comment: Based upon the amount of water in the mines, 30 years
is inadequate to treat all the contaminated water.

Response: Thirty years of operation and maintenance does not
AULEN represent the amount Of time required to treat all
the acid mine water discharges. Instead, it is an
estimate of the average life expectancy of a treatment
system. Another treatment system might be needed to
replace the old one, if discharge of acid mine water
continues beyond 30 years.
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There is no evidence for cessation of acid mine water
production.

Because the mine systems are currently flooded, an
important element is absent from the environment that
existed when the mines were exposed. That element is
oxygen. Now that reducing conditions are prevalent in
these zones where high sulfides are concentrated, there
is no driving mechanism to produce HySO4. Therefore,
it is unlikely that further acid mine water will be
produced.

The cost for the treatm

o

nt svstem has been underestimated.

As mentioned, feasibility studies will be initiated
again if surface discharge of acid mine water continues.
This means that if treatment is deemed necessary, a
detailed cost analysis would be conducted.

Samples collected for the jar tests are unrepresentative
of the entire water column within the mines.

Samples were collected from coreholes penetrating the
mine workings and are the sites where they will be
collected for future treatment, if deemed necessary.

Remedial Analysis Alternative Report

Comment:

Response:

"~”ComMe¢t:

The followiny statement on page 3 is inaccurate:

"Waste materials (gob) containing iron sulfide (pyrite)
were left in the mine, presumably as floor level waste
piles. These pyrite-rich wastes were being oxidized
by exposure to the oxygen-rich atmosphere while mining
was occurring. Upon flooding, these oxidized sulfides
readily dissolved and, once submerged, formed mine
water." '

This statement was revised in the final version of the
document to read "pyrite-rich materials were being
oxidized by exposure to oxygen-rich atmosphere when
mining was occurring. Upon flooding of the mine
workings, these oxidized sulfides readily dissolved
and when submerged, formed acid mine water."

Chances are "infinitesimal®™ in regards to direct

contact with acid mine water in Tar Creek.
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Response: Anytime there is a condition whereby hazarcdous wastes
are exposed, there is a chance for direct contact. 1In
the case with Tar Creek, the direct contact route is
enhanced because it is readily accessible and near
several populated areas. Tar Creek has been shown to
be used by local residents for recreational purposes.

Comment: The Remedial Alternative Analyses repcrt contradicts
the feasibility report in the number of wells to be
plugged.

Response: The draft ROD package was formulated before the

fezsibility studies ware complece The initial estimate
of the number of unplugged wells was 80. This number
was later refined to 66 wells. The ROD has been

changed to reflect 66 wells needing plugging.

Assessment of Potential Remedial Alternatives

Comment : The following statement in the feasibility report is
in error:

"The major portion of the core has low permeability
but some sequences have high permeability.”

Response: The reference from which this statement was made came
from Task 1.D. of the Investigation Report. This
report states that although cores evaluated have low
permeabilities, there are undoubtedly zones in the
Roubidoux capable of producing high water yields.
These zones are responsible for producing much of the
Region's potable water.

Comment: some of the abandoned Roubidoux wells have been plugged,
as proved in records sent to the Oklahoma Water Resources
Board.

Response: The statement to which the comment was addressed has
been revised to say some of the wells have indeed
been plugged.

No-Action Alternative

Comment: The report states that water quality standards have
: been violated in the Neosho River. This.is an inaccurate
statement. ' : ' C

Response: 2inc has been found to exceed Oklahoma's water quality
standard of .463 mg/l on a few occassions. The drinking
water quality standard of 5 mg/l has not been exceeded.
The State of Oklahoma also recognizes aesthetics as an
integral part of the State's water quality standards.



LAW DFFICES
MS¢KENNA, CONNER & CUNED

+S8 ANGELLS 1878 CYL STRECT N. W, SAN FRANCISCO
— N - et
TWENTY- CIGHTH FLOOR I WASHINGTON, 2.C. 200083 980 wiL B TOWER
‘438 wiLgmiag SOULLVARD ’ 12021 789-7500 12C suU3~ BTRECT
\WCEELES. CALITORNIA BOOID SAN FRANCISSO. CALITORNIA Baiu~
2131 364:3600 . 306932 CABLE ADORLSS: MEXENCONN WASHDE (4181 433-084C
TCLLX (TWX) 210 - 8282010
TELECOPILR iZ021 78975 Pe WRITER'S DIRCCT DiaL NUMBLR
RiCHARD A, FLYE zezivee- 7682

TN -

February 15, 1984 o
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- .. N,
Allyn M. Zevig, Director

Air and Was:te Management IZivision
United States Environmental

Prorection Agency . RN
Region VI o SO
1201 Elm Street .
Dallas, TX 75270 e e

Re: Tar Creck Mining Site,
Ottawa Countv, Oxlahoma

Deaxr Mr. Davis:

~his i in response to your latter of December 20, 1983
to Mr. John wade of Eagle-Picher Industries, Inc. (Eagle-Picher)
( ani the discussions a2t the meeting of January 16, 1984 cencerning
-~ rhe Tar Creek, Ottzwa County, Oklahoma situation.

As we discussed at the January 16, 1984 meeting, while
Zagle-Picher denies that it is a “porenctial responsible arcy"
cr otherwise liable under the Comprehensive Envirctnentsa
Response, Compensation and Liability Act of 1980 (CERCLA) for
"investigating and controlling" alleged 'releases of hazardous
substances, pollutants and contaminancs' at the Tar Creek,
Cklahoma site*/, the company has always been prepared to
discuss wha:t measures may be advisable at the site and who
should participate in the inictiation and funding of those
measures.

*/ The rationale underlying Eagle-Picher's views on CERCLA
1iability has been stated in previous correspondence and
conversations and need not te repeated here.
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Allyn M. Davis, Director
February 15, 1984
Page Two

Eagle-Picher has participated actively in assisting
Governor Nigh's Tar Creek Task Force in the investigation
and studies undertaken by the Task Force in en eliort to
define the scope of the problem and any measures which may
be feesible and advisable.

LY

While Zagle-Picher has bSeen eble =o work elosely and
effectively with the Task Force, the ccmpany nas been uneble
to advance the discussions being direccted by EFA concerning
who should parcicipate in the execution of any measures

ultimately deemed to be advisable. The failure of these
discussions to make progress 1s duz entirely to EPA's refusal
to acknowledge and act upon two facts which are central to
the resolution of this matter.

First, EPA has failed to recognize the complexity of
the “"responsible party' issue in this matter which involves
hundreds of mineral owners and mining companies who partici-
pated in the development of the Oklahcma portion of the Tri-
Seate Mining District over its 70-year history of operation.

At =he demand of EPA and at ccnsiderable expense to
Eagle-Picher, the company has provided the agency with a
significant amount of information, including certified land
ownership records, identifying a large number of current
landowners, royalty recipients and operating companies.
Sespite this information EPA has, to date, identified only
a hancéful of what EPA officials attending the January 16,

1984 meeting described as "mine operators' as 'potential
responsible parties."” At the January 16, 1984 meeting EPA
also statad its refusal to even consider identifying land-
owners who received mining royalties as ''potential responsible
parties." EPA's continued failure to recognize that develop-
ment of mining in Ottawa County involved meny more individuals
and companies than the handful so far identified by EPA is
unreasonable, unfair and in dereliction of EPA's clear duty

as a federal agency charged with enforcement of important

federal laws.
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