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water treatment plant was incapable of treating water to
the extent required by water quality regulators. 1% Further,
the stringent water quality standards imposed on the
company lowered the output rate of the treatment plant.
Meeting the silver standard was a particular problem.
This limited the ability of the water treatment plant to
lower the water level in the heap. The water treatment
plant could slow but not prevent the inexorable rise of
fluid.

By this point, SCMCI may well have been regretting
the absence of WQCD involvement in the initial
permitting of the mine and the lack of any water quality
baseline data. Had such baseline data been provided,
more realistic effluent levels would have been established.
This would have given the company a better chance of
complying with effluent limits.

The Federal Water Pollution Control Act,'”
commonly known as the Clean Water Act (CWA), seeks
to restore and maintain the chemical, physical, and
biological integrity of the nation’s waters.!%? It reasonably
could be expected that mining operations, which
commonly use or affect water sources, would be regulated
under the CWA. Historically, however, the CWA has
only regulated "point source discharges," as defined by
the CWA'® and the Colorado Water Quality Act
(CWQA).'™

Despite the conservation objectives of the CWA and
the CWQA, the regulatory control of the CWA over
many mining operations is hindered by the mining
operation’s assertion that they will function as
nondischarge facilities. Amendments to the CWA have
sought to broaden environmental protection by expanding
federal and state authority. These requirements might
have played a critical role in Summitville’s mining
operation if they had existed at the time the permit was
granted. The stormwater regulations prescribed by CWA
§1342(p)'% and embodied in EPA’s rules at 40 C.F.R.
§122.26(b)(14)'* provide for the state to require a permit
for certain discharges composed entirely of stormwater.
In addition, Congress has authorized a "nonpoint source

100 Knight Piesold & Co., supra note 9, at 38.

101 33 U.S.C. §§1251-1387, ELR Stat. FWPCA §8101-607.
102 Id. §1251(a), ELR Stat. FWPCA §101(a).

103 Id. §1362, ELR Stat. FWPCA §502. Point source discharges

as defined by CWA §502 excluded agricultural storm water
discharges and return flows from irrigated agriculture. Id.

104 Colo. Rev. Stat. §25-8-103(14) (1990).
105 33 U.S.C. §1342(p), ELR Stat. FWPCA §402(p).
106 Mining is specifically addressed at 40 C.F.R.

§122.26(b)(14)(ii) (1992).

program" under the CWA for more generalized runoff.'”
This program, however, only became effective in
Colorado in 1989, when the federal government provided
funding for a nonpoint source program. The program was
not an effective regulatory tool at the time of the
Summitville permitting.

The Colorado legislature has now adopted enabling
legislation for the stormwater program, which became
effective September 30, 1993.!® The WQCD then began
the process of subjecting sites such as Summitville to the
stormwater program. The WQCD, through its Industrial
Permits and Enforcement Unit, is also developing a
formal Division policy that will require permits for
certain "zero discharge" facilities. Cyanide heap leach
mines, like Summitville, are one type of facility that will
be required to obtain a water quality permit even at the
zero discharge level. The existence of these requirements
during Summitville’s initial permitting process would have
involved water quality regulators earlier in the project and
could have reduced the environmental damage the mining
operation caused.

Land Application

On realizing that its water treatment plant would
never meet the BAT effluent standards prescribed by the
WQCD, SCMCI was forced to consider other options for
eliminating accumulating heap liquids. The company
submitted yet another technical revision to the DMG, this
time for a land application system. The company was to
spray contaminated liquid as a fine mist over a relatively
flat piece of land, where the liquid would evaporate and
percolate at a controlled rate into the ground. The lack of
substantive groundwater regulations allowed the MLRB to
approve this type of land application system.'®

Unfortunately, regulators failed to require, and the
company failed to complete, an adequate analysis of the
subsurface conditions for the land application system.
While the company did submit information on subsurface
conditions, this information contained nothing to indicate
that a clay layer existed a short distance below the
surface, preventing water from percolating to the extent
expected. Further, the company did not own all of the
land on which the land application was to occur. SCMCI
was unable to obtain permission from one private
landowner to use a portion of his land that was proposed
and approved for the land application system. As a
result, the amount of liquid initially proposed to be
sprayed over roughly 17 acres of land was sprayed over
five to six acres. This change was not promptly called to
the attention of the DMG. Nor was it the subject of a

107 33 U.S.C. §1329, ELR Stat. FWPCA §319.
108 2 Colo. Code Regs. §407-1 (Rule 6.4.2) (1988).
109 See Envtl. Law Inst., supra note 22, at 17-18.
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permit amendment. All of these factors contributed to
overland runoff of solution into the Wightman Fork.'°
In a July 1990 inspection of the site, WQCD
inspectors discovered that the land application system was
resulting in overland flow of contaminated fluids into the
Wightman Fork. The Agency did not act until February

4, 1991, when it issued a NOV for discharging without a
permit.'"!

Settlement Agreement

By this time the signs of accumulating environmental
problems had become easy to read. The land application
system was discharging large amounts of contaminated
liquid into the Wightman Fork. Water quality in the
Wightman Fork showed a decrease in pH from 1989 to
1990, and an increase in metals and cyanide. In addition,
drainage from the improperly located Cropsy waste pile
was resulting in toxic seepage, probably the biggest long-
term water quality problem at the site. This was
discharging to the Cropsy Creek from the "550
Diversion." Breakdowns of the pump back system were
also contributing to unpermitted discharges, which
continued throughout 1991.''% In February 1991, SCMCI
received NOVs from both the WQCD and the MLRB due
to these problems. '

On July 1, 1991, SCMCI, the MLRB, and the
WQCD signed a settlement agreement addressing
SCMCTI’s accumulating violations.!'* The two agencies
and the company drafted the agreement in response to the
problems that prompted the February 1991 NOVs. The
settlement agreement, while not addressing every
shortcoming of the Summitville operation, succeeded in
achieving some very significant on-site environmental
improvements and resolving some of the legal and
permitting problems.''* The company and the agencies

110 Telephone interview with Harry Posey, Geologist, DMG
(Oct. 8, 1993).

111 Knight Piesold & Co., supra note 9, at 38-39.

112 Knight Piesold & Co., supra note 9, at 30.

113 Knight Piesold & Co., supra note 9, at 39.

114 1991 Settlement Agreement (July 1, 1991) (on file with the
DMG).

115 In this agreement, the MLRB and WQCD assessed fines of

$57,000 and $43,000, respectively. In addition, the
agreement required that SCMCI submit a Surface Water
Management Plan and Best Management Practices Plan. The
settlement agreement’s compliance plan called for significant
on-site improvements. The compliance plan required
treatment of water from the Cropsy Waste Pile 550
Diversion, the submittal of an application for a

CPDS permit for Cropsy Waste Pile discharges, termination
of the land application system by October 30, 1991, the
submittal of a waste water discharge plan, and SCMCI’s
promise of no unpermitted discharges by October 30, 1991.
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signed a later amendment to the agreement on July 20,
1992.!1¢ In addition to addressing stormwater
requirements, the amendment raised the company’s bond
by $5 million.'"’ )

The stipulations of the 1991 agreement are indicative
of the rigorous analysis and straightforward enforcement
that should have been exercised from the beginning of the
mine’s operation. It is true that because SCMCI had
applied as a nondischarge facility, it avoided dealing with
the more detailed discharge permit requirements.
However, had the DMG and MLRB exercised the same
attention to detail in their review of the permit application
in 1984, many of these problems might never have
occurred.

The regulators’ guarded optimism that the company
had committed itself to a program that would remedy
some of the site’s worst problems was dashed in
December 1992, when the company declared bankruptcy
without warning, terminating its commitment to pay for
continuing operation of the water treatment plant and the
complex system of pumps and pipes that was keeping
massive active discharges of contaminants from
overflowing the heap. The company’s withdrawal from its
agreements with 11 days’ notice was a supreme act of
corporate irresponsibility. The bankrupt mining operation
left both state and federal regulators, without any advance
warning, heirs to an abandoned mine at the beginning of
one of the most severe winters in recent history.''® The
timing of the bankruptcy was extremely unfortunate and
has been the subject of much deserved criticism.'"

The plan also required waste water from the treatment plant
to comply with CPDS effluent limitations by October 30,
1991. In addition, the agreement required the company to
submit a surface water management plan identifying point
source surface discharges, storm water point source
discharges, and nonpoint source discharges to state waters.
The agencies required that quantity and quality of storm water
runoff be monitored and that the company develop a best
management practices plan for storm water discharges that
would comply with state and federal regulations. In addition,
SCMCI was required to develop a Revised Water Sampling
Protocol for surface and groundwater monitoring, to be
submitted by June 3, 1991. See 1991 Settlement Agreement
Compliance Plan (July 1, 1991) (on file with the DMG).

116 Knight Piesold & Co., supra note 9, at 39-40.
117 Knight Piesold & Co., supra note 9, at 41.
118 The company employees who operated the environmental

systems and who stayed on their jobs with no assurance of
pay while the company’s management apparently tried to

maximize its leverage under bankruptcy law deserve a note of
acknowledgement.

119 The Mine That Killed a River, Denv. Post, Jan. 3, 1993, at
2D; Mark Obmascik, Bankrupt Mine Costly to EPA, Denv.
Post, Dec. 24, 1992, at 1B; Mark Obmascik, Taxpayers Get
$15 Million Shaft in Summirville Mine Fiasco, Denv. Post,
Dec. 12, 1992, at 1B.



Analysis

In retrospect, Summitville’s permit should have
prohibited winter construction of the liner. Beyond that,
the DMG clearly should have required the operation to
shut down in June 1986, when the leak was first detected.
The failure to do this put regulators in a bind. When the
DMG eventually concluded that both the primary and
secondary liners were failing to contain the cyanide
solution, it could have ordered that no more cyanide be
added to the circuit, but the company would still have had
to operate the circulation pumps to protect the
groundwater. The regulators’ rationale for choosing not to
exercise this option may have been that, because it was
necessary for the circuit to operate, the best could be
made of a bad situation by allowing continued gold
recovery, which would provide the company with a
source of revenue for environmental protection and allow
workers to continue their employment. The decision to
allow the operation to continue placed regulators in the
defensive position of "damage control."

The fact that SCMCI’s performance bond was
inadequate fatally weakened regulators’ bargaining
position in dealing with the company. The bond alone was
inadequate to complete reclamation.

Some of the problems at Summitville also arose from
the company’s failure to report accidents and spills to the
DMG in a timely manner. Problems were discovered
weeks, sometimes months, after they had occurred,
making reclamation more expensive. Regulations
requiring notice to the DMG could have partially
remedied this problem.'?

Generally, failure to regulate more effectively can, in
part, be blamed on less than adequate statutory authority.
The Mined Land Reclamation Act as it existed in 1984
failed to provide sufficient authority to MLRB to deny a
permit and failed to include any emergency reporting
requirements that would have held SCMCI responsible for
contacting the DMG following cyanide spills or other
environmentally harmful occurrences.'?'

An additional factor contributing to Summitville’s
problems was the perceived lack of political support for
the regulatory program, concretely demonstrated by the
legislature’s 50 percent reduction of the "Minerals
Program" budget in 1987.'2 This substantial reduction of
the program’s funding acted as a catalyst in the
Summitville disaster.

Bonding

120 Colo. Rev. Stat. §34-32-121.5 (1991), amended by Act of
June 3, 1993 S.B. 93-247 (1993) now contains this
requirement.

121 Id.

122 Legislative Overview, supra note 102.

Adequate bonding may be the most important single
element of the Colorado Mined Land Reclamation Act
program. Deficiencies in the Act’s bonding requirements
became evident soon after Summitville declared
bankruptcy in December 1992. While the MLRB had
increased the company’s bonding requirement several
times during the life of the mine,'? it was soon clear that
the amount was inadequate to remedy the environmental
damage at the site. Part of the bond’s inadequacy was due
to the fact that the MLRB, as required by law, accepted a
"salvage credit bond" of $913,000, secured by on-site
mining equipment, which later proved to be nearly
valueless, subject to prior county tax liens, and needed at
the site for environmental control.'? In addition, the bond
originally calculated at the time the permit was approved
did not include the estimated cost of heap detoxification
or water treatment.

It may not have been possible to bond adequately for
the cleanup necessary at the Summitville site. Bonds
prescribed by the MLRB are based on the estimated cost
of reclamation. The Act requires the MLRB to determine
the amount and duration of financial warranties based on
the nature, extent, and duration of the proposed mining
operation and the magnitude, type, and estimated cost of
planned reclamation.'” Absent from the factors that may
be considered for reclamation bonds is the possibility and
potential effect of an unpredictable disaster.'” Even the
most careful and comprehensive analysis of Summitville’s
permit application would not have produced a bond figure
sufficient to cover ultimate costs of the unanticipated
problems. This is not to exonerate the DMG. The fact is
that in 1984 bonds were not set with the precision and
detail used to calculate bonds today. Summitville’s bond

123 Summitville’s original bond was for $1,304,509. In addition
to the $913,801 submitted in the form of salvage credit on
August 24, 1989, the company also submitted $5,000,000 as
part of the amended settlement agreement on June 21, 1992.
Of this, $2,500,000 was put into a special account, to be
released following the completion of summer 1992
reclamation activities. This was later released to the company.
At the time the mine declared bankruptcy, the bond stood at
$4,718,310--well below the estimated $170,000,000 cleanup
cost now projected by EPA. See Knight Piesold & Co., supra
note 9, at 41-42,

124 Colo. Rev. Stat. §34-32-117(a)(VIID) (1991). Colo. Rev. Stat.
§34-32-117(c) (1991), amended by Act of June 3, 1993, S B.
93-247 (1993), allows the MLRB to refuse to accept financial
warranties under specified conditions. Summitville’s salvage
credit bond would have met these conditions. The amended
statute eliminates the predicament caused by Summitville’s
salvage credit bond in realizing a security interest in the
mining operation’s water treatment plant: if the DMG sold
the plant, necessary water treatment would stop; if it did not
sell the plant, the security interest would have no value.

125 Colo. Rev. Stat. §34-32-117(4) (1991).

126 Id.
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was inadequate to pay for even the anticipated costs of
reclamation.

The inadequate bond value forced regulators to enter
into long and tedious negotiations with the company
instead of simply forfeiting the bond and closing the
mine.'” Regulators lacked the leverage and flexibility that
an option to forfeit on an adequate bond would have
provided.'?®

SCMCT’s abrupt bankruptcy and inadequate bond
point to inadequacies in the 1984 regulations. The
Colorado Mined Land Reclamation Act places full legal
liability for the ultimate cost of reclamation on the
operator.'?® The bond is the DMG’s principal protection
from an operator’s insolvency. If the operation becomes
insolvent, recovery is limited to the value of the bond; the
Act does not provide for recovery from other company
assets or from the company’s owners or officers.”* The
Act differs in this way from the Colorado Surface Mining
Control and Reclamation Act® and the federal Surface
Mining Control and Reclamation Act,’® which explicitly
provides for the personal liability of persons controlling
the operator for the reclamation costs.'®

POST-BANKRUPTCY: ENVIRONMENTAL
CONDITIONS
AND FUTURE RECOMMENDATIONS

Environmental Damages
Following SCMCI’s bankruptcy, government

agencies, with almost no warning, inherited a complex
site with enormous problems. They began a difficult battle
during one of the worst winters in many years. By the
time EPA assumed control of the mine site'* under its
emergency authority following the company’s bankruptcy,
the liquid in the heap had far exceeded its anticipated

127 Id. §34-32-118.

128 Id. $§34-32-118, -124.

129 Id. §34-32-117.

130 1d. §34-32-117.

131 Colorado Surface Caol Mining Reclamation Act, §34-33-101
(1993).

132 30 U.S.C. §81201-1328, ELR Stat. SMCRA §§101-908.

133 See Regulations of the Colorado Mined Land Reclamation

Board for Coal Mining, Rule 2.03.4 and Rule 5.04.7 (1994).

134 SCMCI filed for Chapter 7 bankruptcy liquidation in federal
court on December 1, 1992. EPA assumed control of the
mine site on December 16, 1992. See Knight Piesold & Co.
supra note 9, at 22.

level'*s and was threatening to overflow with the
anticipated spring melt off. During spring runoff, the heap
had the potential for discharging heavily contaminated
liquids at the rate of 300 gpm. Currently, EPA is working
to treat and contain four major sources of contaminated
water on-site: (1) the heap leach pad, where an
accumulation of metals and cyanide, continues to collect;
(2) the French drain; (3) the Reynolds Adit; and (4) the
acidic Cropsy Waste Pile.'

Summitville’s legacy also includes millions of tons of
acid-bearing, metal-heavy waste rock that continue to
release toxins into ground and surface water sources. The
Cropsy Waste Pile, located in violation of the Mined
Land Reclamation Permit, contains six million tons of
sulfide-rich waste rock and continues to contaminate
surrounding waters. To limit discharges from this source,
up until July 1994, effluent from the Cropsy was being
diverted to the heap pad, once again increasing the liquid
in the heap. The site also has smaller waste rock dumps,
which are sources of acid rock drainage. None were being
controlled or treated until EPA began its emergency
response action.

Excavation of the open pit exposed considerable acid-
bearing rock, and the progression of the pit design from a
terraced configuration, over which most surface water
flowed, to an open pit configuration, into which most
surface water infiltrates, has increased the collection of
precipitation and infiltration inside the pit.'* The addition
of waste and oxygen to the ores generates sulfuric acid
and releases heavy metals. This material found its way
into, and eventually drained out of, the historic Reynolds
Adit.

Since assuming control of the site, EPA has spent
over $10.8 million on monitoring. During the winter,
EPA was spending an average of $30,000 a day to
prevent heap overflow. Overall costs during the winter
totalled $3.5 million dollars.'® It is estimated that cleanup
could cost up to $120 million.' The immediate project of
moving the six-million ton Cropsy Waste Pile to an
acceptable location is in itself an enormous engineering

task, costing $17.7 million to date and not yet completly
capped.

135 At its high point in the spring of 1993, the heap contained
200 million gallons of cyanide solution, and was five feet
from overflowing, with the fluid level rising. Some computer
projections were predicting overflow by the last week of
May. Telephone interview with Hays Griswold, On-Scene
Coordinator, Denver, Colorado, EPA (Oct. 8, 1993).

136 Summitville Mine Removal Action, Site Summary 4 (1993)
(on file with the DMG).

137 Telephone Interview with Harry Posey, supra note 118.

138 Danielson & McNamara, supra note 40, at 41.

139 Telephone interview with Hays Griswold, supra note 142.



The Superfund listing of Summitville has triggered a
rash of litigation. Galactic, its officers, other mining
companies whose only involvement in Summitville may
have been core drilling or sampling, landowners,
engineering consultants, and others are girding for battle
over their relative responsibilities for on-site conditions.
For EPA, state regulators, lawyers, potential criminal
defendants, and the various mining companies’ land and
mineral owners who will be PRPs at this site, Summitville
will continue for a long time.

This is one of the costliest failures in the recent
history of the mining industry. However, the cleanup cost
is likely to be dwarfed by the increased price industry will
pay in the form of more stringent regulation and public
distrust.

Public Land Law

While the blame for the failures of Summitville can
be placed at least partially on the inadequacies of state
regulations, the mine’s failure also demonstrates the
weaknesses in existing federal laws governing mining
activity. Among these laws is the General Mining Law of
1872 (the 1872 Mining Law), which regulates mining
activity on public lands. The 1872 Mining Law grants an
individual the right to prospect on public land, to locate a
mining claim, and to mine the claim.!® Drafted to
encourage exploration and extraction on public lands, the
Act requires no royalty and carries no bonding or
reclamation requirements, though some such requirements
are now imposed under the Federal Land Policy and
Management Act.'" The public lands are open to any
interested prospector. !4

While only 21 acres of the project site are currently
administered by the Forest Service, most of the private
land was originally public land that only became private
under the 1872 Mining Law, and the Forest Service did
precious little to use any leverage it did have to ensure
resource protection.

The National Environmental Policy Act (NEPA)'#
partially mitigates the 1872 Mining Law’s "open door
policy." Under NEPA, the Forest Service must conduct
an environmental assessment (EA)'* to determine whether
a proposed action on public land is a major federal action
significantly affecting the quality of the human
environment.'® If it is, the Service must prepare a full
environmental impact statement (EIS). Less damaging

140 30 U.S.C. §22 (1993).

141 43 U.S.C. §§1701-1784, ELR Stat. FLPMA §§102-603.
142 30 U.S.C. §22 (1993).

143 42 U.S.C. §§ 4321-4370d, ELR Stat. NEPA §§2-209.
144 22 C.F.R. §161.8(b) (1993).

145 Id. §161.8(a).

alternatives must be considered.

Nevertheless, 1872 Mining Law, as interpreted by
complacent land management agencies, severely curtails
NEPA’s effect. In completing its EA and issuing a
"finding of no significant impact” on the Summitville
project, the Alamosa District of the Rio Grande National
Forest argued that it had approved the mine’s operating
plan because it had no legal alternative. The District
wrote: "The no action alternative would be in violation of
the 1872 General Mining Law which allows for
exploration and development of minerals on public
domain lands. This alternative would also deny
information about the nation’s mineral reserves.

While it must be kept in mind that the Forest Service
approval extended only to use of its 21 acres and various
associated road rights-of-way, the idea that this project
has "no significant impact" defies logic. The 1872 Mining
Law can render the EA/EIS process relatively
meaningless.

In an ideal world, it should not matter whether the
acid drainage at Summitville came from Galactic’s
operations, operations during the 1930s, or operations
during the 1890s. Funds should be spent to maximize
environmental cleanup, not resolve legal fine points. At
Summitville, a small fortune has already been spent trying
to allocate liability.'"

Inactive or abandoned hardrock mines are a
significant problem in the United States today. It has been
estimated that there are 557,650 hardrock and abandoned
mine sites in this nation and that the cost of cleaning them
up will range from $32.7 billion to $71.5 billion.'* The
current federal, state, and private funds spent to reclaim
such sites do not address the magnitude of this problem.'¥

146

1993 AMENDMENTS TO THE
COLORADO MINED LAND
RECLAMATION ACT

Following the Summitville bankruptcy, an awareness
of the serious deficiencies in current legislation led
lawmakers and members of the DMG and MLRB to draft
legislative and subsequent rule and regulation revisions.
The 1993 amendments to the Mined Land Reclamation
Act (MLRA)Y'*® and 1994 revisions to the Mineral Rules

146 U.S. Forest Service, Alamosa Ranger District, Summitville
Project, Summitville Consolidated Mining Co. Inc.,
Environmental Assessment (Dec. 14, 1984).

147 This does not imply that a very hard look at the responsibility
of Galactic and its management is not in order.

148 Mineral Policy Ctr., Burden of Gilt 4 (June 1993).

149 Id. at 32-33.

150 Colo. Rev. Stat. §34-32-101 to -127 (1991), amended by Act
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and Regulations of the Colorado Mined Land Reclamation
Board'! recognize the scale and hazards of modern
chemical mining by creating a new class of permits for
operations that (1) use toxic or acidic chemicals or (2)
expose or disturb acid- or toxic-forming materials as a
result of the mining operation.'*? The amendments require
operators of these mines to meet more stringent
permitting standards and to develop environmental
protection plans.'® This is an explicit recognition that
reclamation and environmental protection must be
integrated into mining operations throughout the life of
the mine, not just after mining has ceased. Amendments
to the MLRA grant the MLRB the right to deny a permit
if there are serious or unresolved public health or
environmental concerns.'*

The revised Act and Rules also strengthen the
baseline data requirements. Pursuant to C.R.S. § 34-32-
116.5, Rules 6.4.19(9) and (11) require groundwater and
surface water quality data, respectively, to be "collected
during five (5) successive calendar quarters or as
specified by the Division to adequately characterize
baseline data” within two miles down gradient of the
affected land. This requirement may prove to be
beneficial to all players in the mining industry.

The revised MLRA also sets forth emergency
reporting requirements, which require a company to
report any accidents immediately.!® It allows the MLRB
to extend the permit application review period by 60 days
for complex operations.'*

The amendments to the MLRA also strengthen the
MLRB’s bonding authority by allowing it to reject
bonding vehicles (such as real estate) that often prove
inadequate or difficult to administer, by abolishing the
"salvage credit" bond, and by granting the MLRB
discretion to accept or reject letters of credit.' In
addition, the amended Act creates an emergency response
fund that use donated monies to address reclamation
problems requiring immediate attention.'*® As an
additional safeguard, the amended Act increases permit

of June 3, 1993, S.B. 93-247 (1993). The authors
played some role in drafting and negotiating the

amendments.
151 Mineral Rules and Regulations, 2 Colo. Code Regs. § 407-1
(April, 1994).
152 Colo. Rev. Stat. §34-32-103(3.5) (1993).
153 Id. §34-32-112.5.
154 ld. §34-32-115.
155 Id. §34-32-121.5.
156 Id. §34-32-115(2).
157 Id. §34-32-117.
158 1d. §34-32-122.
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and annual fees to reflect better the cost of permitting and
inspecting mining facilities.'” This has allowed a staffing
increase at the DMG, which now has 17 professional staff
members to monitor the state’s 1,935 non-coal mines.'®

CONCLUSION

Environmental problems in the domestic mining
industry are not a relic of the distant past. They can and
will happen any time that effective regulatory programs
are not maintained.

The environmental tragedy of Summitville cannot be
blamed on one party alone. A certain number of
completely unscrupulous operators have always existed in
the mining industry.'® Part of the job of regulators and
citizen groups is to anticipate this factor of skills and
charlatans and present them from creating Summitvilles.
The company should have complied strictly with
applicable regulations. The company’s consultants should
have monitored the mine’s technical problems more
closely and expressed their reservations more clearly.
State administrators should have acted more decisively
when there was still time. Legislators should have
supported a more effective regulatory program.'® The
public should have participated more diligently in the
approval process. Blaming Summitville on an
irresponsible promoter--despite the ample justification
there may be for this--misses a vital point. The mining
industry has long been a haven for wild promotions, and
an effective regulatory scheme must take this into
account.'®

Federal, state and local environmental organizations
should learn at least one important lesson from
Summitville: an environmental presence in the decision-
making process may help avert many future catastrophes.
It is easy to raise funds after a disaster, but raising money
for, and public interest in, preventing such a disaster
before it happens is more important.

The MLRB repeatedly sees dozens or even hundreds
of citizens protesting the construction or operation of
quarries near their homes. While these quarries may pose

159 Id. §34-32-127.

160 Report of the State Auditor, Preliminary Draft, DMG
Minerals Program, Performance Audit (Nov. 1993).

161 While we have no desire to offend anyone in the mining
industry, it is true that Mark Twain wrote over 100 years ago
that "a mine is a hole in the ground owned by a liar."

162 The fact that the reforms in the 1993 amendments passed both
houses of the legislature unanimously may be an indication
that the problem of political support for the state regulatory
program is behind us, at least for the moment.

163 It has, after all, been 80 years since George Graham Rice
wrote My Adventures With Your Money (1913).



environmental problems, the magnitude of these problems
is often nowhere comparable to the magnitude of the
problems created by a project with the scale and
complexity of Summitville. The MLRB often receives no
public comment, or only minimal comment, on massive
chemical mining projects because the impact of these
projects on citizens’ interests seems remote.'* This is a
major challenge for environmental groups in the 1990s.

The Summitville situation also creates a challenge for
state and federal legislators. Statutes encouraging agency
skepticism in the permitting process, such as by
authorizing extended review or permit denials, can help
discourage operations that create excessive environmental
risks. In addition, coordination between agencies at the
beginning of the permitting process can help lessen
misunderstanding and encourage cooperation while
generating important baseline data. In the case of the
CWA, federal or state requirements for baseline data
from supposed nondischarge facilities would minimize
problems should discharges occur later.

The benefits of domestic environmental protection are
limited unless there is also increased international
cooperation. Without unified efforts, environmental
enforcement in the United States will only export the
problem. '

164 A new high altitude heap leach project five times the size of
Summitville was just approved by the MLRB. One individual
citizen—and no organizations--appeared to comment on the
application. See supra notes 57-61 and accompanying text.

165 For example, the promoter who created Galactic Resources
and developed the Summitville project, Robert Friedland, has
turned his attention to gold mines outside North America.
Vivian Danielson, Friedland Strong Supporter of Guiana
Shield Gold Rush, N. Miner, Mar. 29, 1993, at B1. He is
currently promoting a cyanide heap leach operation in the
Kilometer 88 gold district along the border between
Venezuela and Guyana. Friedland has recently obtained a
series of Canadian court gag orders to restrain Canadian news
media from, inter alia, reporting about his involvement in the
Summitville environmental problems. Penelope Purdy,
Coloradans Pierced Censors’ Veil to Fax the Facts to Our
Canadian Friends, Denv. Post, Sept. 20, 1993, at B7.

If the United States is to achieve the twin goals of
maintaining a viable domestic mining industry and
preventing the kind of environmental tragedy represented
by Summitville, we must realize that no one except the
irresponsible fringe element of the mining industry is
benefitted by weak regulatory programs or lax
enforcement. Certainly, the events at Summitville have
led to a nationwide push for better environmental
regulation. This is going to cost the mining industry a lot
of money.

Just as clearly, some of the proposals that have been
advanced are ill-considered, and would achieve limited
environmental benefits while imposing enormous costs on
the mining industry. The industry itself would be much
better off if it had thrown its powerful political weight
behind maintenance of a reasonable, balanced, and
adequately funded program in Colorado. The law-abiding
mining industry will pay an enormous share of the price
at Summitville, as will downstream farmers and
recreationists, taxpayers, local government, and others.
We are a long way from having "solved" the problems of
environmental regulation on a domestic U.S. level, much
less on an international basis.
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IS SUMMITVILLE REALLY UNIQUE?

Laura O. Williams
U.S. Environmental Protection Agency
999 18th Street, Suite 500
Denver, Colorado 80202

ABSTRACT

The Summitville Mine Superfund Site burst onto the
national scene when the mining venture’s Canadian
owners abruptly declared bankruptcy in December 1992.
They left 160 million gallons of cyanide-contaminated,
metals-laden water within five feet of overtopping the
containing dike. In a winter which had already
experienced 170 percent of normal snowfall, the sudden
catastrophic release of this water to the Alamosa
watershed during spring snowmelt seemed certain. At a
time of proposed reform for the hard-rock Mining Law of
1872, the Summitville disaster was heralded as the "poster
child” to enact reform legislation.

As more information about the Summitville Mine is
acquired and environmental issues at other mining sites
are becoming apparent, it becomes less certain that
Summitville is a unique situation. A detailed history of
the Summitville Mire Site and the response actions
undertaken by the Environmental Protection Agency in
conjunction with the State of Colorado are presented in
the following discussion. A brief evaluation of the
environmental concerns presented by Summitville and
other mining sites is then offered for consideration in
answering the question, "Is Summitville really unique?”

INTRODUCTION

Gold in the Summitville Mine area of Rio Grande
County, Colorado was first discovered in Wightman
Gulch in 1870 (E&E, 1993). Three years later, a load
deposit was found and open cut mine workings were
established on South Mountain by 1875. Construction of
the Reynolds Adit was initiated in 1897 to provide
drainage to what is still the central portion of the current
Summitville Mine Superfund Site. Thus, the Summitville
Mining District was begun and mining of gold, silver, and
copper continued intermittently until 1992.
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SITE BACKGROUND/DESCRIPTION

Mining History

With the completion of the Reynolds Adit in 1906
(Knight Piesold, 1993) came observations that the water
exiting the Adit was acidic in nature. A significant find
of high grade gold ore in 1926 (ECC, 1994a & b; MK
and EPA, 1994) resulted in the creation of additional adits
to dewater the growing number of underground mine
workings. These adits discharged acid mine drainage
(AMD) directly to the Wightman Fork stream bordering
the Summitville Site until they were captured for
treatment in an interim treatment system in 1992.

In addition to the adits, approximately 550 acres of
South Mountain terrain was heavily altered due to the
surface and underground mining activities since 1870
(ECC, 1994a & b). These activities have included placer
mining, open cut workings, construction of underground
tunnels and shafts, processing mills, construction of a
tailings pond, several extensive exploration and
underground rehabilitation programs, disposal of waste
materials, and open pit mining. These various
disturbances have resulted in the exposure of highly
mineralized, sulfide-containing rock to both oxygen
and moisture which results in the generation of additional
acid mine drainage from the Summitville Site.

The most dramatic change in surface topography
occurred during mining of low-grade gold ore located
within the area of the historic underground workings.
This included the excavation of a 100-acre open pit,
construction of a heap leach pile, and placement of
several overburden and waste ore dumps. The mine pit
itself was hydraulically connected to the adit drainage
system via the remaining underground workings. The pit
then acted as a catchment basin for snow and rain and
funneled the resultant water directly through an
underlying pyritic ore body. Overall, water quality in the



Wightman Fork deteriorated and metal levels increased as
much as five times their pre-1988 levels (SCMCI, 1992).

Site Characteristics

As with many metal mines, the Summitville Minesite
is located at a high elevation (average elevation of 11,500
feet) near the headwaters of one or more streams
(Alamosa and Rio Grande Rivers). It is located within
the San Juan Mountain Range of the Rocky Mountains
approximately 25 miles south of Del Norte, Colorado and
two miles east of the Continental Divide (see Site Map in
Roeber and others, this volume). The Site is located in
the Rio Grande Drainage Basin and is drained by the
Wightman Fork and Cropsy Creek streams. Wightman
Fork enters the Alamosa River approximately 4.5 miles
downstream from the Wightman Fork - Cropsy Creek
confluence on the northeastern edge of the Site.

Winters at Summitville are harsh and characterized
by heavy snowfalls. Most of the annual 55 inches of
precipitation occurs as snow though afternoon
thunderstorms are common during the summer
(ECC, 1994 a & b; MK and EPA, 1994). The
Summitville "construction season" occurs during the
relatively snow-free months of May through October of
each year. Any Site activities after October have
generally required a significant amount of snow removal
to gain access and carefully considered winter protection
for equipment and materials.

Summitville Consolidated Mining Company,
Incorporated (SCMCI) Operations

The most recent operations at Summitville were
conducted by the Summitville Consolidated Mining
Company, Incorporated (SCMCI) in which the low-grade
gold reserves were developed as a large tonnage, open pit
heap leach mine during 1984-1992. The gold ore was
excavated from the open pit, crushed and placed onto a
constructed clay-and-synthetic-lined pad (see Figure 1).

A dilute sodium cyanide solution was percolated through
the heaped ore to leach the gold to the cyanide. The
resultant solution was removed from the heap and the
gold extracted with activated carbon. The gold was then
stripped from the carbon and melted into gold "buttons"
for sale. The gold-free cyanide solution was recycled
back to the heap leach pile.

The Summitville Mine was the first large gold heap
leaching project proposed in Colorado (Danielson and
McNamara, 1993). This relatively new technology
seemed to offer economic recovery of gold from low-
grade ore but had not been fully evaluated in a high
altitude, high precipitation environment with severe
climatic conditions. In the 1984 regulatory climate which
was friendly to the mining industry, the Summitville Mine

permit was issued prior to full development of SCMCI’s

reclamation plan. Other problems related to the severe

weather conditions and financial concerns soon developed,
and the path to environmental failure of the mine became
inevitable.

As required by a settlement agreement with
Colorado State agencies, SCMCI developed a Remedial
Measures Plan (RMP) dated November 1992 (SCMCI)
which evaluated various technology alternatives for
reclamation/remediation of the Summitville Site. SCMCI
recommended taking an "observational" approach to
remediation in which initial phases of the remediation plan
would be implemented and the results evaluated prior to
proceeding with subsequent phases of the reclamation
plan. The RMP proposed a four phase plan in which
Phase I would consist of plugging the Reynolds Adit,
decommissioning the heap leach pad, installation of
subsurface diversions for the Cropsy Waste Pile and
Beaver Mud Dump areas, completion of ongoing
reclamation, continued water treatment, and
monitoring/evaluation of all Phase I activities. Phase I
was estimated to cost approximately $21 million, which
included $273,000 for water treatment requirements
during the Phase I time frame of 1993-1995.

In a report entitled "The Summitville Mine: What
Went Wrong," Danielson and McNamara (1993)
summarize many of the problems encountered by SCMCI.
These included:

1) SCMCI’s construction of the liner for the heap
leach pad during harsh winter conditions to satisfy
financial and contractual pressures. Avalanches in
the leach pad area and freeze/thaw problems lead to
stretching and tearing of the liner and washout of
the secondary liner.

2)  Six days after initiation of leaching operations,
Summitville reported a leak of cyanide solution
through the upper synthetic liner. Eventual
laboratory analysis of a sample collected one week
after the first leak indicated that the secondary liner
was also leaking.

3)  Gross miscalculation of actual water balance
conditions for the heap led to the continued loading
of the leach pad despite the leaks in the upper liner.
By the time it was known that the secondary liner
was also breached, removal of the ore material to
attempt repair of the leaks was considered to be
"economically impractical."

4)  The incorrect water balance calculations were also
the basis for pumping the contaminated water
leaking through the liner back onto the heap. The
calculations indicated that the heap would still be in
a negative water balance condition. Unfortunately,
just the opposite was true and the heap began
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Ore with microscopic flakes of gold is hauled
from an open-pit mine to the Heap Leach Pad
1 with a sealed liner. The ore heaps, which
weigh millions of tons, are up to 12 stories
high and resemble pointless pyramids.

The ore heap is sprinkled with cyanide solution, )
often by using the same kind of irrigation
2 equipment in a typical Xeriscape. Up to 75
gallons of cyanide solution are applied each
day to each square foot of the ore heap.

The cyanide solution trickles through the ore,
3 combining chemically with gold and sinking to
the bottom of the heap.

Liquified gold-cyanide solution runs out from
4 the ore heap and is collected in a sealed basin
called the Pregnant Pond.
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accumulating contaminated water which could not be
discharged to nearby streams without treatment.

Danielson and McNamara also discuss concerns about
Colorado’s capability to deal with the continuing problems
at Summitville. While bonds are not required as
insurance against accidents, the Summitville bond was not
sufficient to even address expected reclamation costs.
However, the more obvious concern was that Colorado
had no emergency response capability. Such a capability
would allow a state agency to intervene in a site problem
before it becomes so severe that Federal assistance is
required.

Shortly after submitting the RMP, SCMCI informed
Colorado state officials of their intent to declare
bankruptcy. SCMCI also notified Colorado that the heap
was within 2-5 feet of overtopping its primary dike and
snowpack - which would later become spring snowmelt -
was well above normal levels.

GOVERNMENTAL RESPONSE

Superfund Involvement

At the State of Colorado’s request, the Environmental
Protection Agency’s (EPA) Superfund program took over
operations of the three Summitville water treatment plants
on 16 December 1992. During the first nine months of
EPA’s operations, efforts were directed primarily at
stabilizing the site and increasing treatment capabilities
such that effluent water quality was improved to
dischargeable limits. Two other Emergency Response
removal actions to address the Reynolds Adit system and
the Cropsy Waste Pile were initiated in October 1993.
This work has continued into 1994 and documents
regarding additional work for the heap leach pad, site-
wide reclamation, and continued water treatment and
Cropsy efforts were issued for public comment in
August 1994.

Water Treatment Operations

Initially, EPA’s primary objective at the Summitville
site was to decrease water levels within the heap leach
pile so it would not overtop its dike and release cyanide-
contaminated, metals-laden water to the Alamosa
watershed. To accomplish this task, each of the water
treatment processes was carefully evaluated and then
modified to increase treatment capacity. Sitewide
treatment capacity was approximately tripled and
stoichiometric chemical consumption decreased by one-
third.

In April 1994, water treatment in the Portable Interim
Treatment System (PITS) was terminated due to the
successful plugging of the Reynolds Adit. The PITS was
reinstituted in October 1994 to treat water encountered

during excavation of the Cleveland Cliffs Tailings Pond as
part of the Cropsy Waste Pile Removal Action. Once the
Pond excavation is complete, the PITS will again be
mothballed until needed for specific areas of treatment.

Reynolds Adit System

The 1993 Engineering Evaluation/Cost Analysis
(E&E) estimated copper loadings from the Reynolds Adit
to Wightman Fork to be 143,000 pounds per year, or
approximately 44.5 percent of the potential copper
loadings attributed to the entire site. This understanding
of relative source loadings led to the issuance of a
Request for Proposals in February 1993 for the purpose
of plugging the Reynolds Adit system. A contract was
awarded on 4 October 1993 and work began on
22 November 1993. After extensive technical
considerations, only the Reynolds and Chandler Adits
were ultimately plugged. The Dexter Adit was found to
terminate approximately 450 feet from its intersection
with the Reynolds (ECC, 1994) so no plug was needed.

Upon completion of the Reynolds plug, there was
an immediate decrease in flow and a 65 percent reduction
in copper concentrations from the Site overall. Copper
loadings directly attributed to the Reynolds Adit were
decreased by 97 percent.

On 25 May 1994, the Chandler Adit was
discovered to be discharging high volumes of water from
porous/ fractured rock surrounding the plug. The leak
was initially estimated at 340 gallons per minute (gpm)
and peaked at 725 gpm in June 1994 with high
concentrations of metals and low pH (ECC, 1994).
However, this new contaminant source produced less flow
and less copper concentrations than experienced from the
Reynolds Adit system during the previous year. Work to
fortify the Chandler plug was initiated in late 1994 and
plug performance will be closely monitored through the
1995 spring runoff season.

Cropsy Waste Pile Removal Action

The intent of the Cropsy work was to remove the
waste materials from their location in former drainage
basins. As mentioned earlier, it is known that waste
material which contains sulfide ores will generate AMD if
placed near a water/moisture source unless it can be
adequately isolated. Unfortunately, using naturally
occurring drainage valleys - such as Summitville’s Cropsy
Creck and Wightman Fork streams - has, historically,
been a very common practice for disposing of mine
wastes throughout the industry.

This removal action included the Cropsy Waste
Pile, Cleveland Cliffs Tailings Pond, Beaver Mud Dump,
and Mine Pits. The selected remedy for these areas of
the site was consolidation of the various waste piles
within the Mine Pits. Because this work would require
more than one construction season to complete, the design
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and actual construction were phased. Phase I work was
initiated on 1 October 1993 and concluded in February
1994. During this time, approximately 927,000 cubic
yards of the Cropsy Waste Pile was placed in the Mine
Pits. The waste materials were isolated from ground
water by lining the surface of the Mine Pits with
impermeable material identified on-site. A protective
layer of lime kiln dust was placed on the liner prior to
placement of the waste materials to neutralize any AMD
generated during this work.

Phase II work was initiated in August 1994. The
Cropsy Waste Pile was completed in November 1994 and
the Cleveland Cliffs/Beaver Mud Dump were expected to
be completed in December 1994. Phase IT will have
moved an additional 3.5 million cubic yards of waste
material to the Mine Pits.

Focused Feasibility Studies (FFS)

Four Focused Feasibility Studies (FFS) were issued
to the public in August 1994. The Cropsy and Water
Treatment FFSs provided a summary of available
historical information and a detailed update for these two
on-going removal actions. The FFSs are required
documentation for obtaining 1995 remedial EPA funding.
Essentially these two FFSs proposed to continue the
Cropsy work and Water Treatment with little change in
scope or direction.

The third FFS evaluated alternatives for detoxification
and closure of the heap leach pad. Of the final
alternatives, it was determined that biotreatment to
destroy the cyanide accompanied with dewatering of the
heap followed by contouring and capping provided the
best overall long-term protection of human health and the
environment.

The final FFS addressed stabilization of non-point
source areas to control erosion and AMD generation.
Because Summitville is located in a remote location, the
number of alternatives which survived the initial screening
processes were limited. Consideration of standard
reclamation practices for mining sites also indicated that
the most economic alternative for Site reclamation would
be revegetation which utilizes on-site topsoil.
Unfortunately, the on-site topsoil is in poor condition and
will require amendment(s) as well as careful management
to establish adequate growth under the harsh Summitville

climate.

Cleanup Costs
Despite the success of the Emergency response work

to protect the Alamosa watershed, the cost for the
Summitville project can be startling even for a Superfund
site. In July of 1993, EPA projected stabilization costs at
Summitville to be approximately $120 million. As of

31 December 1994, approximately $50.2 million will
have been spent in only two years. Of this, $30.3 million
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is attributed solely to water treatment requirementsl. A;]I
an

additional $18.8 million was expended for Phases -
of the Cropsy removal and $1.1 million for plugging of
the Reynolds and Chandler Adits. The State of Colorado
has voluntarily contributed 10 percent of the costs
associated with Phase I and I of the completed Crop.sy.
work. All additional work proposed will require a similar
commitment from Colorado as each action is

implemented.
The four FFSs provide estimates for each of the

proposed remediation alternatives. Water treatment is
estimated at $26.9 million over the next five years of
operation, if required. Phase III of the Cropsy work will
require an additional $24.1 million and includes a
potential nine more years of treating the underground
seeps as they "flush" any contaminants which have
infiltrated the soils/bedrock underlying the Cropsy Waste
Pile and/or Cleveland Cliffs and Beaver Mud Dump
areas. Closure of the heap leach pile will cost
approximately $18.9 million and includes treatment of any
residual contamination for an additional 3-4 years after
the cyanide destruction is complete. The Reclamation
work is envisioned to require approximately 5-10 years to
complete at a cost of $11.7 million.

This proposed work represents a total of
$63.7 million anticipated to be spent within the next five-
year time frame. When added to the costs already
incurred at Summitville, this brings the total estimated
costs for the project to $113.9 million.

State Response

Both the Colorado Department of Public Health and
Environment (CDPHE) and the Colorado Department of
Natural Resources, Division of Minerals and Geology
(DMG) participated in and concurred with the technical
development of all actions taken to date including the
cleanup remedies proposed within the FFSs. As
discussed previously, the State has also agreed to provide
a voluntary cost share towards payment of the Cropsy
removal action work.

In addition, the Colorado Division of Minerals and
Geology initiated a formal rule making process to amend
the Colorado Mined Land Reclamation Act under Senate
Bill 93-247. The amendments addressed many of the
conclusions and recommendations regarding problems
experienced during SCMCI’s operations which were
formalized in the Danielson and McNamara report (1993).
These amendments became effective 1 July 1993. Major
highlights of these amendments are listed below
(DMG, 1994).

1) A new class of mining operation was developed for
metal mining operations that use toxic or hazardous
materials, or produce or disturb acid or toxic
forming materials.



2) An environmental protection plan for designated
operations would be required so that greater
protection of the environment would occur during the
time a mine is actually operating.

3) Requires certification at critical construction phases
so that problems can be addressed while they are still
manageable.

4) Allows for a 60 day extension to the permit review
period for complex operations.

5) Increases the State’s bonding authority.

6) Creates a mitigation fund and provides an expedited
process for immediate intervention in emergency
concerns.

SUMMITVILLE UNIQUE?

But is the Summitville Mine Site really so unique that
it warrants all of the media attention and focus regarding
reform of the 1872 Mining Law? The presence of
another mining site in Colorado or the U.S. is certainly
not unique. Nor is the fact that the site produced gold or
that it is currently on the Superfund National Priorities
List. Further, Summitville is not located at the
headwaters of a national treasure as is proposed by
Noranda/Crown Butte at the Henderson Mountain just
2.5 miles from the northeastern corner of Yellowstone
National Park.

However, Summitville is the first of the modern,
heap leaching gold mines to be abandoned and require
cleanup under the Superfund program. This type of gold
mine did not begin operating until the 1980’s, well after
enactment of all major environmental legislation.
Certainly the passage of the National Environmental
Protection Act and Clean Air Act in 1970, the Clean
Water Act in 1972, and the Mined Land Reclamation Act
should have prevented such a near disaster. Further,
SCMCI was able to effect these dramatic changes in only
six years. However, this short time span is perhaps not
so surprising considering that a modern heap leaching
operation must mine as much as 190 tons of ore and
overburden - such as the Newmont gold quarry near Elko,
Nevada (Obmascik, 1993) - to extract one single ounce of
microscopic gold.

For EPA and Colorado, the Summitville Site is a
potential black hole for funding. All of the other mining
sites within EPA’s Superfund program address a
watershed which has already been destroyed by historic
mining activities. As a result, there is no expense
associated with preventing the destruction of a watershed.
For Summitville, EPA has expended approximately
$15 million dollars per year for water treatment
operations during 1993 - 1994 to prevent any further
degradation of the Alamosa watershed. This cost has
been decreased to $13 million for the 1995 year based on
Removal actions taken during 1993 and 1994.

Questions

But even with the cleanup activities conducted to
date and the increased efficiencies related to water
treatment, the monetary investment for EPA and Colorado
will continue to be enormous. As a result, many of the
unanswerable questions are being asked. Is the estimated
$120 million too much to clean up Summitville? Are
these "few fish" really worth restoring? Why not just
write-off the Watershed? Shouldn’t we really prioritize
our funding for sites which can document human health
risk? What guarantee do you have that any of this will
work?

For all these questions, there are not currently
answers. However, it is interesting to hear communities,
regulated industry, and management from EPA and
Colorado ask for a guarantee that a cleanup will work
before allowing EPA to proceed with a proposed remedy.
Generally, this guarantee requires the conduct of
additional studies to try to determine the perfect solution
to a given problem. With regard to Summitville, each
additional day spent studying the problem is another day
of having to fund water treatment.

However, it seems that the time to ask many of the
questions above is before a mine is permitted. Certainly
it is difficult to know if you have successfully restored a
mined area if a proper baseline study of soils, ground
water, surface water, and revegetation needs has not been
conducted. Mining permits require reclamation upon
completion of mining activities, however, the permit
requestor is not asked to conduct laboratory studies
beforehand to "guarantee" that they actually can achieve
the promised reclamation.

This has recently been the focus of concern at the
Kerr Coal Mine near Walden, Colorado. Kerr has spent
$8 million refilling the pits to a "valley configuration."
But this reclamation approach is being challenged because
it does not return the land to its exact pre-mining
conditions (Finley, 1994). Kerr officials estimate that the
proposed reshaping will cost an additional $3.5 million to
achieve and could put them out of business. Of course
once the mining has been completed, it is difficult to
require perfect restoration from a private company which
lacks the necessary funds to do so. It is impossible if the
reclamation requires a technical understanding which does
not exist, such as restoring vegetation which supports a
wildlife habitat at high elevations.

For particularly challenging sites such as
Summitville, it is essential that informed decisions be
made upfront. Any studies to support the promised
reclamation need to be done before any mining begins.
Actual funding for the agreed upon reclamation should be
held in escrow, accumulating as the mining progresses, so
that funding issues do not compromise the "guaranteed”
reclamation. If a particular resource such as coal must be
developed to meet national needs, then any potential
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environmental degradation must be agreed to beforehand
and not overlooked because private industry "thinks" it
can be minimized. It is here that the regulating entities
must decide if those "few fish" are worth saving.

At sites where the mined resource is a luxury
commodity - such as gold at Summitville and elsewhere,
environmental legislation seems clear that any degradation

of human health or the environment is too great. If the Reynolds Adit Control Program - Project Report

necessary studies and guarantees are too costly or for the Summitville Mine Superfund Site; prepared
technically infeasible, then resource recovery should wait for US EPA, Region VIII and Bureau of
until a better recovery technology becomes available and

Site; prepared for US Environmental Protection
Agency.
Environmental Protection Agency (EPA), 1994, Focused
Feasibility Study for Cropsy Waste Pile, Cleveland
Cliffs Tailings Pond, Beaver Mud Dump, and Mine
Pits at the Summitville Mine Superfund Site.
Environmental Chemical Corporation (ECC), 1994,

Reclamation.

leave recovery to the future generations of miners. ___» 1994a, Focused Feasibility Study for Water Treatment

It is estimated that SCMCI recovered approximately at the Summitville Mine Superfund Site; prepared
280,000 ounces of gold. At a November 1993 price of for US EPA, Region VIII and Bureau of
$350 per ounce, this translates into $98 million in gross Reclamation.
revenues - $22 million less than EPA’s estimated costs for ___, 1994b, Focused Feasibility Study for Reclamation at
stabilization activities. Had the appropriate studies and the Summitville Mine Superfund Site; prepared for
guarantees been required before applying for a permit, US EPA, Region VIII and Bureau of Reclamation.
SCMCI may have convinced themselves and regulators Finley, Bruce, 6 October 1994, "Coal Mine Pits State
that this was a project which should be avoided. Against Feds" from The Denver Post.

Knight Piesold and Company, 1993, Chronologic Site
History: Summitville Mine, Rio Grande County,

REFERENCES Colorado.

Division of Minerals and Geology, 1994, Summary of Morrison Knudson Corporation (MK), 1994, Focused

Amendments to Colorado Mined Land Reclamation Feasibility Study for Heap Leach Pad at the

Act: Senate Bill 93-247. Summitville Mine Superfund Site; prepared for US
__, 1993, Colorado Mined Land Reclamation Act, 34- EPA, Region VIII.

32-101 et seq., C.R.S. 1973 as amended. Obmascik, Mark, 31 October 1993, "New Gold Rush
Danielson, L. and McNamara, A., 1993, The Moving Mountains" from The Sunday Denver Post.

Summitville Mine: What Went Wrong. Society of Mining Engineers, Inc, Crown Jewel EIS Project
Ecology and Environment (E&E), 1993, Engineering Update.

Evaluation/Cost Analysis for Cropsy Waste Pile, Summitville Consolidated Mining Company, Incorporated,

Beaver Mud Dump, Cleveland Cliffs Tailings Pond, 1992, Remedial Measures Plan - Final Report;

and Mine Pits at the Summitville Mine Superfund Volume 1.
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Summitville, Colorado Mining District

AVIRIS Sept. 3, 1993

Alamosa River pmaglit

Reynolds Tunnel . K-Jarosite | Na-Jarosite | Hematite
Sludge : ‘ e

' mpme . not
. Fe-hydroxide . Goethite . Ferrihydrite - mapped

Figure 1. AVIRIS image of the Summitville mine and surrounding area showing the distribution of minerals having
Fe-absorption features. The image covers an area from approximately 37° 27' 30"N to 37° 22' 30"N latitude, 106°
30'W to 106° 37'30"W longitude.
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Summitville, Colorado Mining District
AVIRIS ¢

Mineral Map

- Halloysite, or Kaolinite-
Smectite mixture
K-Alnite

pootly—crystalline Kaolinite
- highly—crystalline Kaolinite
N Ahinite Na-Montmorillonite
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Figure 2 . AVIRIS image of the Summitville mine and surrounding area showing the distribution of minerals having

absoprtion features in the 2.0 pm-2.4 um wavelength region. The image covers an area from approximately 37° 27'
30"N to 37° 22' 30"N latitude, 106° 30'W to 106" 37'30"W longitude.
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San Luis Valley, CO — Vegetation Distrubution Map

AVIRIS Sept. 3, 1993 Data U. S. Geological Survey
B acare B [ oxny Chico/Pasture
Canola - Potato Spinach - nothing mapped

Figure 3. The tricorder analysis of vegetation species. See text.
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San Luis Valley, CO - Vegetation Distrubution Map
Field Verification Data U. S. Geological Survey

- Alfalfa -Barley - Oat Hay - Chico/Pasture
Canola - Potato Spinach - nothing mapped

Figure 4. The field verification data. Crops were identified by traveling by car to each site and visually identifying

the crops. Crops not color coded in this image had not been checked. Only one pasture is indicated, although many
others are obvious and are indicated correctly in Figure 3, except for the unexplained canola in the fields. While it is
possible that there is some canola growing wild, it is more likely that the pasture reference spectra shown in Figure 1
are incomplete. The fields marked with a "P" are partially correct in the AVIRIS analysis. The

Field marked "C" is the location of the ground calibration site. Additional spectra will be used in future

mapping studies.
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San Luis Valley, CO - Vegetation Senescence/Stress Map

AVIRIS Sept 3, 1993 Data U.S. Geological Survey
. : Dry Vegetation
. Stressed Vegetation - Green Vegetation - and B groud

Figure 5. The vegetation senescence/stress anomaly map
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