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17.1 FRAMEWORK FOR THIS CHAPTER 

17.1.1 INTRODUCTION 

Nearly two centuries of intensive, widespread mining in the U.S. have produced enonnous wealth, 
but have also left a legacy of externalised environmental costs and damage to the productive capacity 
of the environment. In response, the U.S. has developed a complex body of laws and regulations 
directed at control and management of these impacts. 

This complex body of laws includes provisions directed at the impacts of prospecting and 
exploration, construction, operation, and closure of mines. This chapter focuses on the last of these 
topics, the legal regime for mine closure. Of course, the requirements that apply to other phases 
of the mining project have a very significant influence on the conditions of closure. The laws 
directed specifically lo this subject are in the U.S. generally termed mine reclamation laws. 

Serious attention to the environmental effects of mining has come in \Vaves, resulting from 
specific incidents or problems which have concentrated public attention: a long series of slope 
failures and floods in the eastern coal mining regions, culminating in the Buffalo Creek disaster; 
the Douglas Smelter emissions; the tailings dam failure at Church Rock; discovery of the hazards 
of low levels of radioactive emissions from uranium mill tailings which had been used widely as 
construction material; and most recently, the bankruptcy of Colorado's Summitville mine. A recent 
example is the attention being received by environmental conditions in Butte, Montana (see Dobb).1 

Each of these highly publicised events catalysed the enactment of major changes in the body of 
regulatory law affecting the industry - but these sporadic intense bursts of public interest in 
environmental problems have not always translated into the steady vigilance needed for effective 
long-term management of environmental problems. 

There are few better examples of the need for maintaining a consistent long-term approach to 
environmental aspects of a mining project than effective management of mine closure. By necessity, 
mine closure planning is not something that can be done at one point in time and put on a shelf. 
It is an ongoing, dynamic process which may span many decades, during which many variables 
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will certainly change, including the political context, legal systems, and the nature of industry­
specific legal controls. If there is one key lesson from this experience, it is that failure to establish 
a plan at the level of conceptual engineering before project operations begin makes the process 
more expensive, less effective in managing post-closure environmental impacts, and more likely 
to generate conflicts. At the same time, new information will always be generated during operations, 
including all kinds of data about the mine site, the characteristics of mine wastes, and the functioning 
of the ecosystem in which the mine exists. The system must be flexible enough to incorpora'te this 
information into the planning process. 

As will be explained below, mine closure for hard rock mines is dealt with at the state level 
in the American federal system. There is a great deal of variation in the state experience. Some 
states have had programmes for well over two decades, with very experienced staff, a reasonable 
level of resources, and significant practical experience with the nuances of mine closure planning; 
other states have only adopted programmes recently and have yet to fully institutionalise their 
systems. 

17.1.2 CLOSURE PROGRAMME CONCEPTS 

The fact that there are so many different systems of mine closure in the U.S. obscures the extent 
to which these many systems have gravitated toward some basic concepts. All, or virtually all, of 
the existing systems share these elements in common. 

17.1.2.1 Requirement of a plan 

Ne\V mining operations will not be authorised unless they first submit a plan showing, at the level 
of conceptual engineering, what the site will look like when mining is completed, predicting the 
likely impacts of the mine in that configuration, and proposing specific mitigation measures to deal 
with those impacLs. In general, operations existing at the time the law became effective are required 
to submit plans, but have been given some period of time to comply. 

17 .1.2.2 Evolving technical standards 

Each agency has evolved technical standards for plans based on its experience and the particular 
conditions of climate, geography, and mining operations in the area. These standards are almost 
necessarily somewhat general, because of the enormous differences among mining operations, but 
do serve to give mine planners some general objectives for their efforts; to help sort out approaches 
that have worked from those which have not; and to ensure some limits on administrative discretion. 

17.1.2.3 Plan approval 

The plan is not approved until after a technical review to verify its compliance with legal standards 
and technical requirements. There is almost always public participation, consisting of notice, an 
opportunity to review the plan and submit comments, and frequently a public hearing. In general, 
however, this is not an opportunity for the public to challenge basic decisions about land use, or 
the appropriateness of mining at this site. The issues are limited to the question of whether the 
closure plan complies with requirements and will be effective in achieving the post-mining condition 
called for in the plan. 

17 .1.2.4 Plan modification 

Mining is a dynamic process. Most laws recognise that changes will inevitably occur in the mining 
operation and provide for easy flexible amendment of the closure permit. A company with a good 
internal environmental management system will, as part of its normal procedures, evaluate any 
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proposed change in operation to understand what its impact will be on the closure plan, and change 
its closure plan if necessary. 

17.1.2.S Bonding 

In order to ensure that funds will b~ available to implement the plan, and to encourage. ongoing 
reclamation efforts during the operational phase, almost all systems require the operator lo submit 
some form of financial guarantee of fue implementation of the closure plan. This is nol a guarantee 
of any and all obligations that the cmppany may incur, but simply an assurance of compliance with 
the defined plan. Existence of the guarantee system requires that the plan itself be sufficiently 
detailed to allow for engineering cc?st calculations to be done. In most cases, the guarantee is 
adjusted periodically to reflect the aipount of work remaining lo be accomplished. 

17.1.2.6 Monitoring, reporting, inspection, and enforcement 

As a nii~ing project evolves, changes may affect the practicability and adequacy of the closure 
plan.-'Unanticipated problems may occur; problems that were anticipated may not arise. This may 
affect the adequacy of the guarantee. All of this requires regulators to remain aware of conditions 
at the site. 

When the company believes it has completed the reclamation in accordance with the plan, the 
regulatory body must inform itself adequately lo ensure that it agrees that the plan has been complied 
with, so that the guarantee will terminate and the company is freed of further obligations at the site. 

The principal means for achieving these goals is reporting by the mine operator. Most systems 
require a report on the status of the minir~g operation to be submitted annua1ly, or at some other 
specified interval. A further report is submitted when the company believes it has complied with 
the plan and is entitled to have its guarantee tenninated. But these reports are supplemented by 
periodic inspections of the mine site by government personnel, designed to review the state of the 
operation and any factors that may affect the adequacy of the plan or the guarantee. 

These elements are hardly unique to the U.S. They exist also, for example, in South Africa,2 

the major mining provinces of Canada,3 Australia,' and other countries. While most developing 
countries have not at this paint established all of the elements typically found in U.S. mine closure 
legislation, more complete regulatory schemes are clearly emerging.5 

17.1.3 RESULTS AND CHALLENGES 

In most respects, the U.S. experience with legally required closure planning has been very positive. 
Often, significant environmental benefits have been achieved at little or no cost, simply because 
proper advance planning results in pollution prevention. For example, it may cost nothing to place 
tailings outside a stream bed, not to dump used crankcase oil on the ground, or to achieve an 
acceptable slope an a waste dump if these steps are planned fronz the beginning. 

By contrast, moving the tailings out Of the river, cleaning up petroleum-contaminated soil, or 
recontouring an established waste dump can be enormously expensive if no attention is paid ta these 
issues until the mine closes. Further, mines almost always close when they are losing money and 
their operators are strapped for funds and facing a variety of other challenges. This is a poor time 
to be doing c1osure planning, and almost a guarantee that it will not be done well. And no one has 
ever been very good at predicting when closures will occur. One vivid example is the Exxon Colony 
oil shale project, in which the company invested over $2 billion. The mine and processing plant 
were largely constructed, but closed before they every reached commercial production. 

There is not generally in the U.S. an explicit requirement that the closure plan result in 
conditions that wiJI meet general environmental quality standards. There are several reasons far this. 

First, limits for discharges of poUutants to water, air, and soil are generally set at the national 
level, while mine closure planning is a requirement of state law. Further, though the state may well 
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,.· .. have responsibility for enforcing these environmental quality or emission standards, this is usual1y 
: not a function of the mine closure agency. 

Second, it is often quite difficult to predict precisely the levels of emissions from a given site 
ten, twenty, or more years into the future. For example, while general sediment loadings may be 

:·:easier to predict, the future existence and level of acid mine drainage at a site are notoriously hard 
to predict. 

Third, industry, government, and civil society have been slow to confront the extremely difficult 
policy choices in those situations in which it appears that no realistic plan can result in a "walk­

" away" closure of the mine site. In a true "walk-away," the potential future existence of environmental 
problems of significance on the site is so improbable it can essentially be disregarded. 

The concept on which much of the existing closure legislation was built was that with proper 
advance planning, mine sites can, within a relatively short time after operations end, be brought to 
a condition which meets all closure objectives and which provides reasonable assurance of long 
term, maintenance-free compliance with air, water, and soil quality norms. Where this goal can be 
reached - and it often can - neither the company nor society at large need continue .. to expend 
resources on the site. The company can, in this ideal world, disregard the possibility of future 
liability for environmental conditions on-site, turn out the lights, and "walk away." 

But not all mine sites have been found able to achieve this ideal objective. Those mines that 
have not been able to meet this objective fall into several categories. 

17.1.3.1 Monitoring required 

In a relatively large number of cases, there is sufficient uncertainty about conditions on-site such 
as \Vater discharges, slope stability, or other parameters, that some period of monitoring is necessary 
to ensure that closure criteria have been met. In cases where noncompliance would present serious 
hazards, this period of monitoring may need to be quite lengthy, and can involve significant cost. 

17.1.3.2 Passive care 

In a smaller but still significant number of cases, some measures are needed to maintain acceptable 
conditions on-site, either because failure to take these measures would result in floncompliance 
\Vilh air, water, or solid waste rules, or because other closure objectives would not be met. A very 
common example is that valley fills of tailings or waste rock may create pollution or stability 
hazards if watercourses are allowed to flow directly into them. Genera11y, drains, tunnels, or ditches 
have been constructed to divert watercourses around these workings. But these drains, tunnels, or 
ditches will naturally tend to fill with fallen rock, sediment, or other debris over time. Where the 
clogging of these diversions will lead to unacceptable problems or hazards, they must be periodically 
maintained. 

What characterises these measures as "passive" is that they are not continuous operations. On 
a day-to-day basis, the system functions without human intervention. However, someone (either 
the mining company, or someone else) must n1onitor to ensure that unacceptable conditions do not 
arise, and niaintain the system to ensure its continued functioning. 

17.1.3.3 Active care 

In a yet smaller group of projects, passive care and monitoring ·cannot produce results that meet 
closure objectives and ensure compliance with environmental quality nonns. "Active" measures, 
such as continuous operation of a water treatment facility, are needed to meet these goals. Obviously, 
this can imply very significant levels of expense. 

It also raises the questions of how long such measures will need to be applied, and who will 
apply them. While every operator who finds a need for active measures hopes to be able to progress 
promptly from active measures to passive care to monitoring only to "walk away," the fact is that 
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there are some cases in which this is not possible, and in which very lengthy periods of active care, 
and high expense levels, will be necessary. 

This raises a number of difficult issues. First, an ongoing obligation for active care has a bad 
effect on the balance sheet of the mining company. Decades of future operation of a water treatment 
plant at a non-operating mine property can hardly be looked on as other than a negative from the 
company's perspective. 

Second, since mining is a highly competitive business in which the losers do not prosper, and 
prices are notoriously unstable, the state is faced with the question of whether or how to ensure 
that the resources continue to be available for active care at the mine site for as Jong as may be 
necessary. 

And this leads to the most politically charged question of all: whether, if we can identify a 
particular project as posing an extremely high risk of a perpetual active care requirement, that 
whole cost must be internalised: somehow guaranteed "up front," or - in the views of.some - ;,. 
the deposit simply not be mined. 

These are the questions of the future for mine closure programmes in the U.S. and are dealt 
with in more detail in Section 17 .6 below. While individual states have come up with reasonable 
solutions al some sites, satisfactory solutions of general application are yet to emerge. 

The U.S. experience has been that closures tend to come in waves, in response to economic or 
political conditions. Thousands of silver mines closed in 1893-941 large numbers of uranium mines 
closed in the 1960s and then again in the 1980s with little or no warning, and these experiences 
have been repeated with virtually every mined commodity: gold, molybdenum, and copper, to name 
a few. This implies that the regulatory body, too, is likely to be stressed at the time closure occurs, 
suddenly having to cope with large numbers of virtually simultaneous unanticipated closures. 

In dealing with the relatively conventional problems such as geotechnical stability, erosion 
control, revegetation, dust control, and control of hazards to public safety, closure planning has 
been very successful. But in the case of the relatively small but important number of mines \Vith 
1ong-tenn care problems, most U.S. laws have not yet developed clear or consistent principles. 

17.1.4 MINE CLOSURE SYSTEMS IN THE U.S. 

17.1.4.1 Coal mine reclamation 

While the principal subject this chapter will explore is the system of closure requirements for metal 
or "hard rock" mines, the U.S. mine reclamation system has its origins in the experience of the 
Eastern coal fields, and the development and dissemination of ideas about closure necessarily starts 
with some description of that difficult history. 

Coal mine reclamation, for historical reasons, is subject to a national system of regulation, 
based on national performance standards developed by the Office of Surface Mining, an agency of 
the U.S. Department of the Interior.6 While states may apply for, and often receive, authority ta ·'. 
administer the programme within their own borders, if they choose to operate the programme they :.;., 
must do so in compliance with these extremely detailed national standards, and under close national 
supervision. There is in U.S. environmental law no better example of "command and control'' 
regulation than reclamation requirements under the Surface Mining Control and Reclamation Act '.ii 
(SMCRA) of 1977. The national regulations provide hundreds of pages of detailed requirements·:,;:; 
for construction 1 maintenance, and reclamation of each specific feature of the mine site.7 . While )t 
state programme~ can apply more stringent standards than the federal rules, they cannot be less :!&' 
stringent. And whether proposed state standards are or are not equally or more stringent is decided, :f1' 

at least in the first instance, by the national agency, which has had a very Jaw tolerance for differing ;.if 
approaches. After several attempts to promulgate rules that contained a limited number of differ- ·.·J,~ 
ences from the federal rules had been rejected by the national Office of Surface Mining (OSM),,,':i'' 
the State of Colorado suggested rules identical to the federal rules. It was advised by OSM that}l; 

' ' j 
':!11 ,·.1J,: 
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these were unacceptable, because the state's proposed explanatory preamble differed from the 
federal preamble, and therefore might lead readers to interpret the rules differently, despite the fact 
that they were identical. · 

The national agency not only approves all aspects of a state programme, including staffing 
levels, but also approves any changes in the state programme, and has an ongoing role in monitoring 
the way the state programme operates. Federal rules prescribe minimum frequency of inspections; 
federal inspectors appear unannounced to accompany state inspectors on some inspections; and 
they review state inspection reports to determine whether they meet standards. The national authority 
can revoke a state's authority if the state fails to meet standards on an ongoing basis. 

The public is a watchdog over both state and federal inspectors. Members of the public who 
have made complaints are allowed to accompany inspectors during inspections. Detailed written 
records of all inspections must be kept and are available to the public. Complainants and mining 
companies both may avail themselves of a complex array of administrative and procedural remedies 
ranging from informal conferences at which all may be present to appeals of most types of decisions, 
usually to more than one administrative level. Individual discretion is very tightly controlled. There 
is little room for an inspecto~ to "overlook" a violation of the rules based on an operator1s informal 
promise to remedy the problem promptly; and there are prescribed schedules of monetary penalties 
for almost every conceivable violation. 

It is important to note that, despite the current trend away from "command and control" 
regulation, this system exists only because the industry failed to take advantage of the many 
opportunities it had to live under more flexible regulatory regimes. And the system has had some 
incontrovertible successes. The past environmenta11egacy of the coal industry, particularly in the 
eastern coal states, is regarded as unacceptable by contemporary community standards. Current 
practice, particular1y at some of the large western coal surface mines, is genera11y if not always 
good. There are many examples of excellent reclamation practices in coal mining: the Trapper and 
ColoWyo Mining Company operations in northwestern Colorado are two fine examples. Much of 
the credit for this improvement is due to the people who created and who operate the current 
regulatory system. Also, the U.S. has remained at or near the top of wofld coal production and 
industry productivity while this has been done. The effect of all these rules has been, inter alia, to 
force most operators to hire competent trained personnel who really understand reclamation. Getting 
these professionals inside the tent at mining companies has had benefits far beyond just regulatory 
compliance. 

17. 1.4.2 Non-coal mining 

Closure planning outside the coal industry has been influenced by the experience with coal, though 
more by way of reaction than emulation. The approaches are quite dissimilar. Mine closure or 
reclamation programmes for non-coal minerals exist at the state level, and each state is free to 
make its own choices, or even to have no programme at all. The standards imposed by the national 
land management agencies, the Forest Service, and the Bureau of Land Management, for operations 
on the nearly one· third of the national territory of the U.S. which they control are important, but 
hardly amount to systems of mine closure. The standards of these land management agencies "today 
serve as a floor" basically in cases where state requirements are inapplicable or not well enforced.8 

Some states, at the time of the major wave of U.S. environmental legislation in thi! 1970s, adopted 
reclamation laws. Others chose not to. This of course did not mean that no environmental standards 
applied to mining. Air quality, water quality, and solid waste laws profoundly affected the way 
mining was conducted during the operational phase, which has enormous implications for closure 
planning. A mine that operates cleanly is much less of an effort to close. What it did mean was 
that if there was any comprehensive, ongoing effort to plan for mine closure, it was being done at 
the initiative of the mining firm. Typically, the programmes adopted were based not on the kind 
of tight prescriptive standards that characterise the coal programme, but on very general performance 
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requirements, implying high levels of discretion for programme administrators. They were enacted 
not over the bitter opposition of the mining industry, but with the support of large segments of it, 
who preferred what were seen as industry-friendly programmes at the state level to a less under­
standing regulatory approach from Washington. Specifically, the industry has seen the type of 
regulation that exists in the coal industry as undesirable, and has promoted state regulation based 
on general performance standards as an alternative. 

In recent years, there has been a push from the envjronmenta1 community and others to enact 
national mine reclamation legislation for hard rock minerals. Passage of something like the national 
coal reclamation legislation for metals mining has been regarded as an industry nightmare. As 
national reclamation legislation in some form came closer to passage, proponents pointed to the 
absence of reclamation laws in some important mining states as an example of the need for a 
federal law. Just as this issue was heating up in Congress, the unplanned emergency closure of the 
Summitville Mine, with its serious environmental implications and enonnous cost to government, 
created even more pressure on the states with no closure requirements. 

As this process continued, the important mining states that still lacked reclamation laws 
discovered, often with some encouragement from industry, that they wanted to adopt reclamation 
laws. As one author noted in 1994, Colorado, New Mexico, Oregon, and Washington "dramatically 
revised their reclamation statutes and regulations within the last three years. As a result of the 
Summitville debacle, others are in the process of revising theirs."8 Thus, while all the important 
mining states now have such programmes, some have adopted them only recently. For example, 
Arizona adopted its reclamation statute only in 1994. However, Arizona, the leading state in mineral 
production, did have an Aquifer Protection Pennit programme relating to groundwater protection, 
obviously a critical issue in that desert state. This was far short of a requirement for comprehensive 
planning for closure.' 

At this point, then, the nature, effect, and requirements of mine closure planning, to the extent 
it is a regulatory requirement, are still largely determined by state law. For a general discussion of 
the problems associated with closing a mine under U.S. law, see Williams. 10 These state programmes 
exist in the context of a very complex, highly developed system of national and state environmental 
legislation in air quality, water quality, and solid waste, which profoundly affect the way they are 
structured. Closure plans are simply one tool of environmental management. They cannot be 
expected to address all concerns or solve all prOblems. Proper development of closure plans is 
dependent on recognising the point at which closure planning is not the appropriate tool for a 
particular purpose, and turning to a more appropriate method. Systems of air. water. and soil quality 
norms and their related monitoring, reporting, and enforcement mechanisms are important manM 
agement tools in every country with a developed system of environmental law, and form part of 
the setting in which the closure plan is developed. Part of the challenge is coordinating the 
appropriate use of these and other tools, such as environmental impact statement requirements. But 
any overall requirement for planning for mine closure is still a matter of state choice. 

1 7 .1.5 Focus OF THIS CHAPTER 

While this chapter will discuss many aspects of this complex and varied set of laws, it is not 
intended as a comprehensive survey of every aspect of the subject. It will treat many different state 
systems, but its most immediate focus will be the mine closure programme of the state of Colorado: 
Colorado passed its mine reclamation law in the mid-l 970s and has two decades of experience 
with its administration. Colorado has one of the more mature state programmes. It is also a 
substantial programme, with over 1900 mines now holding active permits. It is also the state in 
which the unhappy events at Summitville, which have had such a profound effect on regulatory 
systems, unfolded. Colorado was one of the first states to react with new legislation and regulatory 
approaches to the clear inadequacies exposed by those events, and it reacted with significant reform 
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legislation that passed both houses of the state legislature unanimously, with the support not only 
of the Sierra Club, Trout Unlimited, and other environmental organisations, but also the Colorado 
Mining Association, the state's Rock Products Association, and other industry associations, as well 
as the state regulatory 0.genc!es. In contrast with the Colorado experience, the effort to develop 
better mine closure practice in the U.S. has been marked by much conflict, with a few exceptions.ti 

One of the authors, Mr. Danielson, was for most of the last decade, which included the 
denouement if not the origins of the Summitville problems, a member of the Colorado Mined Land 
Reclamation Board, the state commission with responsibility for mine closure programmes. He 
was also one of the authors of the state's recent legislative and regulatory changes. 

In turn, the chapter will treat questions about the basic structure of mine closure programmes 
(Section 17.2); the mine closure plan, its contents, review, and approval (Section 17.3); financial 
warranties and systems of guarantee (Section 17 .4); reporting, inspection, monitoring, and enforce­
ment (Section 17.5); current issues of concern (Section 17.6); and examples of current best practice 
(Section 17 .7). 

17.2 THE STRUCTURE OF MINE CLOSURE PROGRAMMES 

17.2.1 WHAT ARE THE PROGRAMME'S GOALS? 

There is hardly a question more important than definition of the progfamme's fundamental goals. 
Yet there is hardly a question with such a diversity of answers from\the several states. Some of 
these stated. goals seem to focus on the mine site itself, while others are directed not so much to 
the mine site as to its impacts on surrounding lands. 

The stated goal of the Colorado general mining reclamation programme, and of its specific 
construction materials legislation, both discussed below, is to "reclaim land affected by [mining] 
operations so that [it] may be put to a use beneficial to the people of; this state . ... " 12 Other goals 
stated in state legislation aim to prevent unnecessary and undue degradation of the environment, 13 

to establish plant cover and stabilise the soil, 14 to minimise post-closirig visual effects, is to protect 
public health and safety, 16 to achieve a self-sustaining ecosystem following closure, 17 or to provide 
that mines "no longer pose a threat to water quality." 18 

The national Surface Mining Act, applicable to coal mines, contaitjs a long list of performance 
standards, which include restoration of mined land to a condition capable of supporting pre-mining 
uses or acceptable higher or better uses; restoration of the approximate] original contour of the land 
(with limited exceptions); stabilisation of surface areas to control air abd water pollution; minimi­
sation of the effects of mining on the hydrologic balance and the qual,ity and quantity of water in 
surface and subsurface systems; and protecting offsite areas from slides or damage. 19 

For all their variously stated goals, the general principle underlyiflg all these laws is that the 
choice of the post-mining use of the land affected by mining resides ,With the private landowner, 
and is not subject to dictation by the government, except to the extent that any land is subject to 
local zoning, planning, or other land use regulations. The closure authcirity concerns itself not with 
the end, but with the means: whether the plan proposed provides souri.d technical means to reach 
the final use which is chosen by the operator, usually in conjunction with the underlying landowner. 
However, there is a limit on any principle: if the chosen land use does' not provide for creation of 
a "self-sustaining ecosystem" or to "establish plant cover and stabilise the soil/' Or is not "beneficial 
to the people of the state," that limit is reached. A proposal to make ~he site a "museum of poor 
mining practices" would thus probably be unacceptable. This example is not as fanciful as it sounds: 
state efforts to remediate environmental problems at abandoned mine sites have a number of times 
run into stiff opposition from historic preservation advocates who have resisted reclamation pro­
grammes because they would affect dangerous historic head frames, unguarded historic mine shafts, 
or even historic acid drainage. 
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17.2.2 How MANY DIFFERENT REGULATORY SYSTEMS ARE NEEDED? 

Out of necessity, those American states which mine both coal and non-coal resources have tw~_\. 

separate sets of requirements. If the state has decided to create its own programme, under federal: 
oversight, to manage coal mine operation and reclamation, the coal programn1e will be one of]: 
innumerable specific rules, procedures, and requirements, closely monitored by national authoritieS:'.\ 
for any sign of lack of diligence. One of the common critiques of the coal reclamation programmb' 
is that its highly prescriptive and detailed requirements come largely from the experience in th,'; 
eastern U.S., and fail adequately to take regional variation in climate, land use, and other circum~_~\­
stances into account. The state's reclamation programme for non-coal resources is not subject t0_4 
any national oversight, and states are free to construct their own requirements. There are thus in\ 
every such state at least two sets of regulations. It is not uncommon for states to divide regulatorj\:~ 

;,-I 

responsibility further, and have more than two separate regulatory schemes. 
Every state, province, or nation which has decided to develop mine closure legislation has faced~ 

the fact that the mining "industry 11 is in fact several different industries - each with its owfi .. '.;i 
environmental issues and closure problems. The industry is divided by the products it produces'<; 
and also by the scale of operations. While the focus is often on the enormous scale of the modern ,: 
mines of multinational mining companies, there are other producers of significance in the industry, ·; 
and they often have different needs and capabilities. . 

The economics of the regulatory process are alsb important. Regulatory approaches that are.: 
cost-effective and appropriate when dealing with the largest segment of the industry are inefficient, , 
expensive, and difficult at smaller scales. 

Finally, its environmental issues divide the industry. These are a function of the physical 
surroundings in which the industry operates, the processes it employs, and the managerial and .. :'.·. 
technical capacity of the mining enterprises. Few manufacturing industries locate plants below sea:: 
level, at altitudes of 4000 meters or more 1 in swamps, or in the centre of great deserts. Yet mines 
are found in all these locations. 

Few types of products are produced by more than one of a handful of alternative manufacturing.·· 
processes. Yet the range of technologies employed in mining is enormous. J 

There is no such thing as artisanal production of cars or computers. Yet the mining industry, ! 
whiJe it includes some of the largest and most sophisticated finns in the world, also includes .~ 
thousands of individual "pick and shovel" miners, even in as advanced a country as the U.S. A 
regulatory system that ignores the limits on the capabilities of the ·regulated community is headed 
for conflict. 

Some segments of industry are seen to raise specific concerns, which may well lead to continued 
tightening of standards. Idaho, for example, has a specific law governing mineral recovery opera­
tions which use cyanide,20 and another specific code for placer and dredge operations.21 California 
has developed a system where requirements vary substantially depending on whether the mine 
wastes are classified as 'fYpe A, (hazardous), Type B (a variety of different types of wastes which 
could cause water quality violations), and 'fYpe C (not expected to cause adverse water quality 
effects other than turbidity).22 Montana has a specific law for open pit operations, the Opencut 
Mining Act.23 Many of the controls that focus on hazardous materials, or cyanide in particular, are 
a result of the situation at the Summitville Mine in Colorado. Environmental contamination at the 
Summitville Mine has led to a tightening of regulatory requirements throughout much of the U.S. 
Colorado itself, in the wake of the events at Summitville, adopted major revisions to its mine 
closure law, imposing specific requirements for a new classification of "Designated Mining Oper­
ations/' which include those that have significant onsite chemical processing, or high acid drainage 
potential (see Proceedings of the Summitville Forum '95, Colorado Department of Natural 
Resources, 1995, for further information on the Summitville incident). 

Other portions of the industry have resisted a tightening of their own rules, in the wake of 
Summitville. The Colorado construction materials industry, for example, successfully argued that 
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it should not be burdened with the tougher post-Summitville requirements, and secured passage of 
its own separate closure law, the "Colorado Land Reclamation Act for the Extraction of Construction 
Materials."" Previously, all mining other than coal mining had been subject to the same law. 

The result of all this diversity in the industry has typically been that states develop more than 
one type of permit system. The distinctions among the different types of permits are typically based 
on (a) differences in the technologies employed; (b) differences in the environmental sensitivity of 
the area where the mine is to be developed; (c) differences in the scale of operations, or some 
combination of these factors. 

Colorado thus has, in addition to a Coal Mine Reclamation Act," the previously referenced 
Colorado Land Reclamation Act for the Extraction of Construction Materials, which applies to 
sand, gravel, stone, borrow material and other construction materials, and a Colorado Mined Land 
Reclamation Act,26 which applies to all other forms of mining, including metal, or "hard rock" 

. mining. There are three levels of permits for construction materials for large, small, and very small 
operations, and a special category that applies to mines developed for construction materials for 
government highway projects. Colorado's metal mining reclamation law recognises, in essence, 
five types of permits, which are distinguished both by their size and by the environmental risks, 
e.g., use of acid or other toxic chemicals onsite, or potential for generation of acid or toxic 
rnaterials.27 Montana has the above-noted "smaII miner exclusion" to its Metal Mine Reclamation 
Act. However, the small miner is not exempt from having to rec1aim to general statutory standards, 
simply from having to obtain a specific permit. The small miner files a statement annually, verifying 
continued observance of the Jimits of the small miner limitation. This is simply another examp1e 
demonstrating that approval of closure plans by a regulatory agency is simply one tool of environ­
mental management. It cannot be expected to address all concerns or solve all problems: promul­
gation of general performance standards, without requiring submission or approval of a specific 
plan, is an alternative option seen in many environmental programmes. There is in Montana yet 
another category, or an exemption to the exemption: if the smaII miner uses or stores cyanide, a 
special cyanide permit must be obtained.9 

Montana also has a separate Open cut Mining Act, 28 and specific permits for cyanide use. Idaho 
has its ordinary permit system plus special permits for placer/dredge operations and for cyanide 
operations; in Nevada, "abbreviated permit application requirements apply to small scale, pilot, 
testing, placer, or other facilities that rely solely on physical separation methods to process ore."29 

Arizona still has a unitary system, with only one kind of permit. However, this may simply be 
a reflection of the fact that Arizona was the last of the major mining states to adopt mine closure 
planning, and the forces which have pushed other states in the direction of diversification may not 
yet have had time to exert themselves. Arizona, which had resisted such a system for years, almost 
certainly acted as a result of a threat that national level legislation would be imposed, and the fact 
that advocates of that legislation were pointing ta Arizona's lack of such legislation as an argument 
for its passage.30 While the proponents of reform of the national mining law have not yet achieved 
that goal, they deserve a great deal of credit for motivating states to significant improvements in 
their programmes. 

Arizona's system for implementation of its law is still in development. The law applies to 
surface disturbances of five acres (about two hectares) or greater, and only to metal mining. Under 
the state's new Mined Land Reclamation Act, all new metal mining operations, whether in the 
exploration phase or the production phase and which meet the size requirement, are required to 
obtain approval of reclamation plans and financial assurances.31 

A final reason for the variety of permit sizes and types relates. to the fees that government 
charges for the various steps in the process: application fees, permit review fees, annual fees, and 
the like. States have discovered that the costs of application, review, inspections, and other oversight 
activities are much higher for certain kinds of permits than for others. Distinguishing among 
different categories of operations allows government to allocate the costs of its activities among 
the regulated enterprises in a more economica11y efficient manner. 
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17.2.3 WHAT ARE THE PROPER LIMITS OF THE MINE CLOSURE PROGRAMME? 

WHAT IS "MINING?" 

There are important and complicated issues regarding the limits of the activities that should be 
included in mine closure planning. These issues arise from differences of scale among mining 
operations (the de mi11imis concern), and from the differences in types of mining activities. 

17 .2.3.1 Lower limits of regulation 

At very low scales of effort, there are serious questions about whether closure planning is the 
appropriate tool to deal with perceived environmental problems. Regulatory programmes face these 
questions constantly: are weekend gold panners "operators" who need to have reclamation plans? 
What would their closure plans consist of? Although, as in the case of mercury contamination of 
streambeds and aquatic biota by artisanal placer miners, there may be Serious environmental issues 
that need to be addressed, mine closure requirements may not be the appropriate tool. Closure 
plans are simply one tool of environmental management. They cannot be expected to address nil 
concerns or solve all problems. Proper use of closure plans is dependent on recognising the point 
at which they are not the appropriate tool for a particular purpose, and turning to a more appropriate 
tool, such as exempting small operations so long as they are not using dangerous substances (e.g., 
mercury and cyanide}, or requiring attendance at educational programmes as a requirement for 
engaging in the activity. 

Many American mine closure systems have some lower limit on the scale of the activities to 
which they apply. As indicated above, Arizona requires an operating permit only for surface 
disturbances of more than five contiguous acres (about 4.5 hectares).32 Nevada employs a very 
similar exemption from reclamation requirement for small-acreage operations.33 In California, a 
Surface Mining and Reclamation Act permit is not required if the disturbed area is one acre (about 
0.4 hectare) or less and if the amount of overburden is less than 1000 cubic yards.34 Montana allows 
a mining operation to operate without an operating permit if the operator will not remove material 
in excess of 36,500 tons in any calendar year, and if the operation is one site that disturbs and 
leaves unreclaimed less than five acres (or two sites disturbing and leaving unreclaimed less than 
five acres, approximately 2.25 hectares, so long as certain restrictions apply).35 Wyoming imposes 
reduced requirements on operations that mine less than 10 1000 cubic yards and affect less than ten 
acres (approximately 4.5 hectares) per year.36 

17.2.3.2 What is mining? 

There clearly are some circumstances in which, while closure plans may be useful, they are no~ 
mine closure plans. Closure plans exist for many kinds of facilities other than mines: landfills, 
electrical power stations, nuclear waste disposal sites, and chemical plants, to name just a few. In 
our view, key indicators that closure plans are likely to be effective tools of environmental man­
agement in a given circumstance are (1) that environmental costs are externalised not just in space 
but in time; i.e., that a significant portion of the uninterna1ised social cost will occur after the 
revenue-generating activities have ended; (2) a potential for very significant environmental effects; 
(3) reasons to believe that those effects would be very expensive or impossible to reverse once 
experienced; and (4) actors with the technical capacity to apply the concept effectively. Clearly, 
mining is not the only human activity that disturbs large areas of the earth. It is not as easy as it 
might seem to distinguish between "mining" and other activities such as reservoir construction, 
road projects, agricultural improvements, sanitary landfills, and even urban developments, because 
these activities often involve sel1ing sand1 gravel, or borrow material (or even alluvial gold contained 
in these materials) and because these are frequently claimed by opponents to be subterfuges to 
avoid mine closure requirements. Colorado has had some interesting examples of road projects 
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which do not seem to go anywhere except into the centre of aggregate deposits, or reservoirs that 
are being constructed on a time scale of decades, by people who own no water with which to fill 
them, right in the centre of valuable mineral deposits - the products of which are being sold in 
the process. 

And the questions only proliferate. Is peat, as an organic material, a "mineral'' subject to the 
Act? Does it really matter in an environmental management sense if "extracting" it is doing long­
term environmental damage, and closure planning is a good way of dealing with it? If leveling of 
land for a building site produces excess material that is sold, is this a "mine"? Is hand collection 
of decorative stone from fields, without use of tools, a "mining operation"? 

The Colorado mine closure agency, the Division of Minerals and Geology of the Colorado 
Department of Natural Resources, has spent a remarkable amount of time on such issues over the 
years. In the author's view, the issue should not be legalistic haggling over the definition of "mine" 
or "mineral/' but the more functional questions of (a) identifying the circumstances in which mine 
closure programmes are effective management tools, the circumstances in which they are not, and 
(b) the alternative tools most appropriate to employ when there are environmental impacts, but 
closure plans are not the best way to deal with them. The definitions of the tenns "mine" and 
"mineral" need to be shaped based on this judgment, rather than the scope of the programme being 
shaped by fine legal arguments over the definitions. This comment applies equally to the other 
comn1on issue of this type: "custom" milling operations. Under most, if not all, U.S. systems, the 
closure requirement applies to miUing and processing operations conducted at a mine site by the 
mining company. But closure requirements may not apply to an independent milling operation, 
which may be under different ownership, remote from the mine site, and may accept ore from a 
number of different mining operations. Here, the logic would seem to favor imposing closure 
requirements, since the character of the environmental effects is hardly different because of acci­
dents of ownership. 

17.2.3.3 When does the mine closure obligation begin? 

Mining is a process that begins with a generalised search for minerals, and continues with more 
specific investigation of a particular occurrence, definition of reserves, bulk sampling, and produc­
tion. Defining the point at which the legal obligation to submit a mine closure plan attaches is not 
as easy as it might seem. 

Many states have specific reclamation requirements for exploration sites.37 These requirements 
generally do not apply to prospecting methods such as aerial magnetic surveys that do not disturb 
the land surface, or to the odd geologist chipping a sample off a rock outcrop. They apply to 
''significant" surface disturbances. 

There are of course restrictions which landowners, private or governmental, may impose on 
activities involving entry on their lands. The obligation of the operator who holds a mining lease 
to the landowner, or of the owner of the mineral right to the owner of the surface right, while 
important parts of the closure equation, are outside the scope of this chapter. 

But recognising that exploration may have impacts of a type which closure plans can helpfully 
address, most states do require some sort of closure plans for prospecting activities which exceed 
certain thresholds of disturbance. This may be through either individual permit requirements, or 
generally applicable statutory prescriptions. 

17.2.4 TREATMENT OF EXISTING OR ABANDONED fACILJTIES 

Some provision needs to be made for mines in operation at the time a mine closure system goes 
into effect, to take into account past choices; the operator's investment in those choices; and the 
economic consequences of trying to change them post facto. Standard international practice in 
environmental management now recognises a hierarchy of steps required for good project planning. 
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I. 

2. 

3. 

4. 

5. 

6. 
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Environmental impacts must be clearly identified, ranked in importance, and evaluated 
for positive and negative aspects. This ranking usually recognises criteria of intensity of 
the impact, probability of occurrence, reversibility, and anticipated duration. 
All reasonable steps are taken to avoid negative impacts entirely, by, for example, changes 
in project design. 
Negative impacts that cannot reasonably be avoided must be minimised, in a systematic 
and rigorous analysis. 
If negative impacts of significance still exist after the process of minimisation, they need 
to be mitigated, preferably by physical measures; and to the extent these are not available, 
by management or institutional measures. 
Negative impacts remaining after this process must be compensated for; there is a 
hierarchy of the types of desirable compensation measures. 
Positive project impacts should be enhanced, where possible, also through a rigorous 
system of analysis. 

The decisions as to what is "reasonable" to accomplish at each step are heavily influenced by 
economic considerations. When a mine is in operation, some decisions have already been made. 
If 100 million tons of tailings exist in a particular location, that has to influence the analysis rather 
heavily. Thus, closure planning for a mine in operation tends to focus more on minimisation, 
mitigation, and compensation and less on avoidance. 

The alternatives available are obviously much greater when the analysis is applied to a mine 
· not yet underway ·than to a mine with five, ten, or thirty Years of operations behind it. Alternatives 
are reduced even further in the case of abandoned mine workings, which may have continuing 
impacts on the environment. Deciding how, whether, and to what extent these belong inside a mine 
closure programme depends on a series of judgments, based on factors such as: 

I. Whether it seems economically inefficient, and environmentally shortsighted, to spend 
available resources imposing a very hfgh degree of control on impacts from existing 
operations when the same level of resources would give much greater environmental 
returns if devoted to improvement of conditions at abandoned sites. 

2. The fact that failure to address closure issues at abandoned sites may sometimes mean 
that enforcing expensive regulations at existing or new sites creates little environmental 
value. If the river is contaminated by effluent from abandoned mines to a level at which 
aquatic organisms cannot exist, or at which downstream communities are going to pay 
excessive water treatment costs regardless of the level of control at new mines, imposing 
controls on new mines hardly makes sense, unless there is sonie comniitment to address­
ing closure issues at abandoned mines. 

3. Recognition of the fact that there are an infinite variety of circumstances in which 
mines have been abandoned. At one extreme are very old mines which were abandoned 
a century or more ago, which complied with whatever legal requirements (if any) were 
effective at the time, and whose owners, if natural persons, have long since gone to 
their reward. At the other end of the spectrum are mines recently abandoned, which 
did not comply with regulations in effect at the time of their closure, and whose former 
owners, or stockholders, are walking the streets of ·Sydney, or Vancouver, or San 
Francisco with pockets full of money. At the former end of the scale, it seems that 
implementation of closure systems at abandoned sites is clearly a social cost to be 
borne by the state. At the latter end, this is not so clear. And where we are to draw 
the line is not simple. The U.S. experience, for example, is that identifying and 
imposing liability retroactively on owners can have very high transaction costs which 
cannot be ignored. 
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When Nevada created its system1 it provided that alJ facilities in existence on September I, 
1989 had to obtain a pennit within three years of that date, No new facilities or modifications could 
be built after July 1, 1990 without pennits, Each "process component" was required to meet 
whatever regulations were in effect at the time its construction commenced,38 New Mexico's Rule 
5 provided what amounts to a phase in of the law's requirements for "existing mining operations," 
which were defined as "an extraction operation that produced marketable minerals for a total of at 
least two years between January 1, 1970 and June 18, 1993,"" When Colorado began its current 
programme, it required permits for all new mines and gave operators of existing mines three months 
to apply for pennits,40 With this advance warning, mines could operate up to the legal deadline 
without incurring reclamatimi'Jiabi!ities. A few in fact closed the day before the deadline in order 
not to have to deal with the new regulation. But any portion of the mine works that was operated 
after the deadline required a reclamation plan. The World Bank has suggested a distinction, which 
could be useful in this regard between "contamination flows," which are an integral part of ongoing 
production at a site, and "pollution stocks" which are not, The reclamation obligation at an existing 
site could be seen as applying to everything except pollution stocks in existence on the date of 
effectiveness of the Jaw.41 

Obviously, this approach can lead to disputes over whether or not there were operations after 
the cutoff date and whether reclamation is therefore required. The state's failure to appreciate this 
soon enough and consequent lack of good baseline data have led to many disputes which could 
have been prevented, 

Whether because state law explicitly says so, or as a result of administrative practice, mines 
which were in operation at the time the closure pennit law became effective are not required to 
develop closure plans as if they are new·mines, but to develop plans based on the existing reality, 
Each of the various "transitional provisions" has its own set of consequences. There is no significant 
state law reclamation requirement for operations that ceased activity before the law became effective. 

Thus, to summarise, the state reclamation programmes provide (a) for closure planning from 
the outset of new mining operations or major modifications to existing ones; (b) reduced or "phased­
in" requirements for operations which were already in operation when the individual state's law 
became effective; and (c) little or no reclamation of sites where mining ceased before the law 
became effective. 

There is a fund - the Abandoned Mine Reclamation Fund - established by Title IV of the 
federal Surface Mining Act originating in a national tax on coal mining, which is distributed to 
qualifying states for use in reclamation of abandoned mine sites. The coal industry in general feels 
that it is unreasonable to ask it to pay all the cost for reclamation on all types of mine sites. One 
obvious reason to base this fund on a coal tax is a pragmatic one: given the relatively low value 
to weight ratio of coal, transportation costs are a very high fraction of total costs, and the market 
is more regional than global. Thus, a tax on coal is not as likely to have an adverse effect on the 
competitive position of the domestic industry as would, for example, a tax on gold production. 
Reflecting that perceived unfairness, the fund prioritises reclamation of abandoned coal mines over 
other types of abandoned mines, regardless of the relative environmental or safety problems at the 
sites. Further, it prioritises anything classified as a "safety" problem, no matter how petty, over 
"environmental" problems, no matter how acute. 

Colorado's share of these funds was adequate to provide for construction of 202 engineered 
closures of dangerous abandoned mine openings in 1996 out of an estimated total of 23 ,000 which 
existed in the state when the programme began.42 As the programme goes forward, an increasing 
part of its budget is spent on repair and restoration of its own previous work which has been subject 
to vandalism or other misfortune; the amount of money provided each year is in any case declining. 

Other than a small amount of money originating in grants from EPA's Clean Water Act non-point 
source programme for demonstration projects, essentially nothing is spent by government on dealing 
with the enonnous environmental legacy of abandoned mines, except under the Superfund 
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programme. And most of the remedial work under the non-point source programme has been stalled:.C/~ 
precisely because state authorities are concerned that making any alterations at old mine sites wiif]!ii 
expose them to enormous liabilities under either CERCLA, the statute which creates Superfund, or>J 
the Clean Water Act itself. These problems are discussed in Section 17.6 below. . :'ii 

It seems self-defeating to create regulatory schemes which require industry to spend enonnous?;ili 
amounts of money on environmental controls to reach, for example, very stringent water quality.:::~ 
discharge standards when the receiving waters are severely contaminated by discharge from aban·~:_;:'. 
doned mines over which there is no control at all; and where absent some commitment to reme- :~ 
diation at those sites, streams will be devoid of life forever from that cause regardless of the--!~[~ 
discharge standards applied at new mines. And that commitment, except to a limited extent under;{ 
the Superfund statute and related solid waste laws, has been lacking. ,',. 

Superfund was principally designed to deal with orphan chemical dumpsites and the like. It 
has had limited application to mine problems, and is somewhat cumbersome for that purpose. 
Nationwide, it has been employed at perhaps several dozen sites. "Approximately 39 western U.S. 
mining sites have been proposed for inclusion on the NPL ([National Priorities List) since 1981. 
Thirty-one of the 39 sites were formally listed on the NPL as of May 1994."43 This represented 
three percent of the Superfund Priorities List at the time, but no data were found available for the 
number of eastern mine sites which might be on the list. Some of these comprise more than one ::' 
mine property. The Clear Creek-Gilpin site in Colorado alone is comprised of hundreds of individual · 
mines, mainly dating from the 1880s and 1890s. ' 

Colorado has the dubious honor of being home to quite a number of these, including Leadville's 
California Gulch (the Yak Tunnel), the Eagle Mine, Clear Creek-Gilpin (including the Argo drainage 
tunnel), Idarado, and of course Summitville. While the programme has made some gains at these 
and other mega-sites, such as Butte in Montana, it is not the solution to remediating the tens of 
thousands of abandoned mine sites in Colorado, or the hundreds of thousands in the west as a 
whole. Inclusion on the National Priorities List is based on a Hazard-ranking System developed 
by the United States Environmental Protection Agency (USEPA).43 The majority of abandoned 
mine sites, even those presenting serious environmental degradation, are unlikely ever to get close 
to making the list. The result, sadly, is that staggering amounts of money will be spent cleaning a 
relative handful of sites to "background" levels, while nothing at all is spent on the other sites. 

Building a constituency for cleanup for even the high priority sites is difficult. Consciousness 
of the problem is not high in many areas, at least in part because no one has ever seen these mining 
districts in their natural condition; moreover, it is hard to build enthusiasm to pursue the villains 
responsible, because many of them, if villains they were, are long dead. 

Thus, the focus of all state programmes is overwhelmingly on the problems of new mines, or 
mines which have been in operation since the respective effective date of the laws. 

17.3 PREPARATION, REVIEW, AND APPROVAL OF THE 
MINE CLOSURE PLAN 

This section focuses on the contents of the mine closure plan and the circumstances of its review 
and approval. 

17.3.1 WHAT BASELINE INFORMATION IS NEEDED FOR THE CLOSURE PLAN? 

One of the most significant sets of issues in mine closure revolves around the question of what 
baseline information is required to obtain a permit. The variety of judgments that may have to be 
made in the future about a mine site is staggering. Are there violations of emission rules? What 
will be the environmental impacts of modifications in processes or the mine plan? Have there been 
increases in contaminant levels in environmental media? What is the source of unexpected drops 
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in water levels - are they effects of natural cycles or something new? Are mine operations somehow 
related to changes in fish or wildlife populations? Are there in fact such changes? 

Without a good idea of pre-mining conditions, there is no way to define success in closure 
efforts. This can be critical, because successfully completing closure requirements has major 
financial consequences for the mining enterprise. And when, as is often the case, the mining 
company does not own the land on which it mines, the owner has certain expectations about the 
condition in which the land will be returned to him or her; long, expensive conflicts can ensue 
regarding whether the closure has successfully met those requirements. 

The only hope for rational resolution of these conflicts, or to make the necessary technical 
judgments on the soundest possible footing 1 is to have reliable information on conditions prior to 
disturbance by mining. Careful gathering of good scientific data is also the clearest way to learn 
and improve our understanding. Most states, and the national coal programme, have detailed 
descriptions of baseline data requirements. 

The problems are, first, that the necessary information often relates to natural cycles: hydrologic 
cycles, life cycles of living species, climate and weather cycles, and the like, which cannot be 
gathered in a hurry. A year seems to be the absolute minimum period for which data should be 
gathered for many of these variables, and a year's data may be inadequate for some of them. It is 
questionable, for example, if adequate data for prediction of acid drainage potential can be gathered 
in a year.44 Some kinds of data, such as those related to storm event impact on water quality1 may 
be hard to get without very frequent or even continuous monitoring, and perhaps a bit of luck. Data 
can be expensive to gather, too. A number of enterprises have spent a considerable amount of 
money on >tudies of acid generation potential, sometimes without developing useful predictions. 
Second, the question of which data to gather is highly site-specific, as a function of the local 
environment, the proposed mine plan, processing technology, and other variables. 

The concern is clear from the point of view of industry: enonnous expenditure on exploration 
leads to a prospect which is laboriously defined, expensive and time-consuming studies of every­
thing from workforce requirements to tax structure to transportation, electric power, water avail­
ability, the market, and a host of other variables are undertaken; a profitable mine is defined; the 
project is ready to go; and someone identifies a seemingly trivial piece of data - the breeding 
habits of a rare mouse, iron concentrations in water at time of low flow - which cannot be gathered 
quickly, and the project is stalled, with extremely expensive consequences. 

There is· probably no perfect way around this problem. The data needs are site-specific. The 
consequences of not having them can be disastrous. They do take time to gather. Our experience 
leads to three less than fully satisfactory observations: 

1. The environmental variable as a management issue for the firm is much like other 
management issues. It is a series of risks and opportunities for the enterprise. It is rarely 
possible to eliminate all the risks, or to capture fully all the benefits of the opportunities. 
The enterprises that manage these risks and opportunities best tend to be more competitive 
in the marketplace. All variables are managed best when there is adequate good, current 
information available to managers. 

2. It is sometimes possible to observe a 0 negative feedback loop." Mining companies that 
do not understand the environmental permitting process, or the goals of closure require­
ments, sometimes avoid contact with regulators to the maximum possible extent, post­
pone the necessary studies as long as possible, and do not start the permitting process 
until they have resolved all of the other feasibility issues relating to the mine. This not 
only makes it very hard for the enterprise to go through the systematic process of 
identification of impacts and their avoidance, minimisation, mitigation, and compensa­
tion, as described above, but much increases the chance that baseline data issues with a 
high likelihood of disturbing the project schedule will arise late in the day. When they 
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do, it can reinforce management's negative impression of the regulatory process, and 
disinclination to deal with environmental issues any sooner than they have to. 

3. One of the benefits to an early and open approach to mine development is that baseline 
data needs and related closure issues tend to get identified earlier, minimising the chance 
of unpleasant surprises at later project stages. The idea that it is better not to develop 
too much information early in the process because problems could be uncovered seems 
to be losing favour as companies experience the consequences of those problems sur­
facing unexpectedly later, at a much more costly phase. And it is a remarkable concept 
of management that managers are better off with incomplete or unreliable information 
when making decisions involving millions of dollars. If it is good not to gather "too 
much information,'' it is hard to understand why this concept should be limited to the 
environmental sphere: if the company is better off with spotty, limited environmental 
information of poor quality, why is this not also a good idea when dealing with ore 
reserve information? After all, better studies might indicate that the reserves are less than 
expected, perhaps not even adequate to support the project, and then the project might 
not go forward. It would be interesting to apply this principle to transportation studies, 
energy supply studies, and the like. 

There is a final issue. The environmental impact statement in the U.S. is generally a creature 
of federal, not state law (there are some states, such as Montana and California, which do have 
state-level environmental impact statement requirements - the majority of the major mining states 
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do not). There is no guarantee that the baseline information needed for the federally required \ 
environmental impact statement system will be the same as that needed for the state system. Though ,) 
much of it may overlap, there may be specific items required at one level which are not required }_!. 

at the other, or which must be gathered according to different methodologies. 

17.3.2 WHAT ARE THE CONTENTS OF THE MINE CLOSURE PLAN? 

When Colorado first established its programme about 20 years ago, many of the early mine " . 
reclamation plans were, literally, sketchy: hand d~awn 1 not-to-scale diagrams of the intended 

1 

post-mining configuration. As both the agency and the regulated community have gained experience· 
with the system, the requirements, particularly for the category of permits which includes the largest 
mines, and the mines which use toxic processing agents, have rapidly become more sophisticated.· 
and complex. 

Colorado's detailed requirements now include submission of an index map, pre-mining maps, 
a mining plan map, a mining plan, a reclamation plan, a reclamation plan map; information on 
water resources, wildlife, soils, vegetation, and climate; an estimate of reclamation costs; a list of 
other permits and licenses which the applicant is seeking; a demonstration that the mining company .u 
will have legal right to enter the premises to perform reclamation work; identification of all owners ·;~ 
with an interest in the property; identification of all municipalities within two miles; proof that_·;,;~ 
local government officials have been provided with notice of the application; identification of all :.;1 
man-made structures in or adjacent to the area to be mined; a geotechnical stability analysis; and, <\ffi 
for "designated" operations which are thought to represent particular hazards because of acid(~'~ 
drainage potential or use of hazardous chemicals in processing, an 11environmental protection plan."t;·~i 
Where hazardous chemicals are present, this last item must include an emergency response pla~.;{ 

·in case of spills or accidents. Each of these elements must be prepared according to prescribed/:/ 
procedures. These are reasonably typical of requirements in most other states. ..· <'\W 

Basically, there are two plans which need to be coordinated to work together. The reclamatiori),jf 
plan defines the beneficial use for which the site is destined post-closure, with the details of final\1J 
configuration, measures for geotechnical stability, drainage control, erosion control, topsoiling;.::.',:( 
vegetative cover, and the like. The operating plan is designed to produce ore from the mine in ~in:;:~~f 

."' ,:;1};, 
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efficient and economical way, leading to a configuration close to what is called for in the reclamation 
plan, so that fulfillment of closure obligations becomes as easy and inexpensive as possible once 
production ceases. Colorado requires submission of both plans as part of the permit application. 

The basic configuration of the mine, location of storage piles, overburden, roads, and waste 
dumps all have to be planned from the outset with closure in mind, and the mine closure agency 
must of necessity concern itself with a plan which includes the operational phase. 

The part of the state regulatory programme that is of most direct interest to mining companies 
is the set of technical criteria which the state applies in deciding whether a plan is adequate. Almost 
always, these technical criteria are subject to exceptions if they are deemed impractical in the 
circumstances of a particular project, but generally they are a good guide to what the agency 
expects: that absent compelling reasons to the contrary, for instance, that waste dump slopes should 
be no steeper that 3h: l v; that to prevent runoff from reaching excessive velocities and creating 
gullying problems, there should be terraces at intervals of no less than 50 vertical feet; and that 
topsoil should be stockpiled separately and protected from wind and water erosion until it is reused 
in the final cover for the reclaimed site. 

Most states have developed many such criteria. They are generally known to the operators in 
the state, or consultants who aid in the preparation of plans, but in few cases have been published. 
They tend to be specific to individual states because the problems in each state tend to vary 
significantly with the type of mining, climate, wildlife resources, vegetative cover, and so on. 

17.3.3 WHAT IS THE REVIEW PROCESS FOR THE PLAN? 

The principal elements of review common to all states' systems incltide notice provisions; a 
, . . procedure for soliciting the opinions of various other organs of government with a potential interest 
-"·in the project; staff technical review; an opportunity for public participation; and either adminis­
, lrative appeal of the decision· by affected parties1 or recourse to the court system, or both. 

The review is often constrained by time limits. In Colorado, which has different time limits 
for different kinds of permits, the permit is deemed approved if it is not denied within specified 

·: time periods. This is typical of most states. 

' 
How DOES THE PUBLIC PARTICIPATION PROCESS WORK? 

;Permit processes in the U.S. typically provide for public participation. This begins with some 
requirement that the operator of the proposed facility notify potential interested parties, often by 
: ublication in newspapers, posting notices in local government offices, posting signs near the 

reposed mine site, or mailing notices to adjacent landowners or other designated persons. Most 
ystems employ some mix of these types of notice. Some states define relatively narrowly the class 

j:if people who are entitled to receive notiCe: in Colorado, for example, only owners of land within 
·::·200 feet of the affected area are entitled to notice; in Wyoming, the figure is one half mi1e. In 

general 1 it appears that states with very broad notification requirements are more flexible in 
' verlooking technical defects in notification, and states with narrow requirements tend to interpret 
hem inflexibly, though generalisation on this subject is difficult. 

.· . Typically, following the notice is a period for written comment. Most systems also provide for 
, ' me form of hearing at l\'hich those who object to some aspect of the proposed project may appear 

,, d make their views known. In general. the agencies apply a very broad definition of "interested 
ies," calling any doubts in favor of allowing participation. The level of public participation 

ies tremendously. Colorado has had a number of permit proceedings where hundreds of people 
~ organisations have commented or spoken at public hearings for or against projects, and one 

'. relating to a proposed gravel quarry in the Denver suburbs - at which over 3000 people 
':'quested formal status as parties to the proceeding. Yet many permit proceedings draw little or no 

.. iention from the public at large. The key factors that determine the level of public participation 
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seem to include perceived threats to the value of neighboring property, water supplies, the distur':.:;!Ji 
bance and annoyance of having an active mining operation nearby, and the proximity of the min,::'.j;' 
to sensitive areas, such as national parks or wilderness sites. Frequently, the state agency is faced,.::;;/; 
with what are essentially land use issues relating to perceived incompatibility of mining operations()~, 
with surrounding land uses. The state agencies that administer mine closure requirements typically':;)\ 
do not have the authority to decide issues on compatibility of land uses, but are constrained by law, 
to base their decisions on technical considerations of adequacy of the closure plan, or environmental. 
mitigation measures. 'fypically, organs of local government or federal land use agencies decide the 
land use compatibility issues. One of the common criticisms of the U.S. Mining Law is that it does 
not provide balancing of mining against other potential land uses. Most federally managed land, 
except for parks and wilderness areas must, under this 1872 law, be available for mining if the ·~:fi~) 
claimant has discovered a valuable mineral deposit. The conflict over mining on the federal lands ·.··M: 

is exacerbated by the relative difficulty of mining hard rock minerals on private lands in the U.S. 
under the common law system of "fee simple" ownership, and the lack of a right on the part of 
the discoverer to exploit those deposits without landowner agreement. 

17.3.5 Bv WHAT STANDARDS 1s THE ADEQUACY oF THE PtAN JUDGED? 

Most state mine closure laws are structured so that the applicant is entitled to a permit unless the 
agency in charge makes specific findings, stated in the law. In Montana, the permit issues unless there 
is a finding that the operation would violate the state's clean air or clean water laws or the regulations 
thereunder, or the application fails to specify an "acceptable" programme of reclamation.29 

In Colorado, the reclamation plan is tied to achieving a specified post-mining land use. Appli­
cations have been denied for failure to give the appropriate public notice; because the application 
fails to contain all the required contents; because the applicant had failed to pay outstanding fines 
for previous violations; because the plan fails reasonably to assure that the post-mining land use 
will be achieved; for failure to comply with specific provisions of the Act or implementing rules, 
such as the requirement that the plan ensure that it will "protect the hydrologic balance"; and for 
other reasons. 

In general, the decision to grant or deny a permit is based on technical evaluation of the proposed 
reclamation plan to determine whether it will achieve the post-mining land use proposed by the 
applicant in a manner consistent with the requirements of the law and regulations. The decision is 
also based on whether there has been compliance with procedural requirements. 'fypically, as noted 
above, the state mine closure agency has no authority to decide whether mining is an appropriate 
land use, or consistent with surrounding uses. It is rare for applications to be denied outright: 
generally, agency staff communicate any reservations to the proponent, who then makes appropriate 
changes to the proposal in order to make it "approvable." Sometimes the agency's outstanding 
concerns are also dealt with by attaching conditions to issuance of the permit. 

17.3.6 How CAN THE PLAN BE CHANGED? 

One frequently voiced objection to the concept of closure plans is that mining is a dynamic process, 
involving constant refinement of the understanding of the orebody, changing definition of reserves, 
developments in technology, and so on. It is suggested that conditions may change too frequently 
for a defined plan to hold. This concern has been ad.dressed by creation of ftexible and easy 
amendment processes. Where the mine is sold, typically the new operator simply acquires the 
permit and assumes the liabilities of the old operator~ this is not an occasion for wholesale review 
and revision of the permit. However, in several states it does trigger a review of the adequacy of 
the bond amount. 

There is here an enormous difference between permit changes triggered by the operator's 
voluntary choice, and changes triggered unilaterally by the state. The latter are regarded as anathema 
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by much of the industry, which hopes, in submitting to the regulatory system, to gain in return 
some certainty about what requirements it will have to meet in the long run. Most state programmes 
provide that the permit is valid for the "life of the mine/1 or some similar formula (reclamation 
pennits "shall be effective for the life of the particular mining operation if the operator complies 
with the conditions of such reclamation permits and with the provisions of this article and 
rules .... "),45 which means that so long as the operator is in compliance with the regulations and 
the permit terms, the state cannot impose additional closure requirements. This creates a powerful 
incentive for mine operators to remain in compliance with their permits. 

One other phenomenon is worth noting. When a new mining operation is first proposed for a 
community, it seems local officials, anxious for the revenue and employment, are often among the 
most vocal proponents of relaxing environmental laws to let the project proceed. Yet in the closure 
phase, where the local payrolls and revenue are coming from reclamation work, these officials have 
been known to change direction dramatically and insist that ever more complex and costly recla­
mation requirements be imposed. 

Colorado recognises two types of changes to existing permits: the amendment and the technical 
revision. The former implies a substantial change in operations, such as adding new land to the 
pennit area, and is accompanied by most of the same infonnation, notice, and public participation 
procedures used for issuing new permits. The latter is generally handled at a staff level, and is 
designed to keep the permit and the mining operation in conformance with each other in cases 

.,,.·where the proposed change does not fundamentally affect the resources being impacted, the hazards 
~'.:·;.-of the operation, or the costs of reclamation. 
il'' 

17.3.7 DURATION OF THE PERMIT 

"\;!~;Pennits are usually issued for the "life of the mine/' and are not subject to expiration or unilateral 
-;~:::tevision by government agencies barring unusual circumstances so long as the operator is in 
,Uccompliance with the plan. Colorado's law now, in the wake of Summitville, allows retroactive 
'1Tphanges to pennit conditions, but only after a special proceeding of which all affected parties must 
~r~,have notice, and only when it is determined that failure to do so will pose unreasonable environ­
if,mental risks. ,. 
'i>,·. 

PERFORMANCE WARRANTY AND GUARANTEE 

·clne of the most difficult groups of issues surrounding mine closure is the issue of performance 
" arranties and guarantees. These issues are difficult for several reasons. 

·First, it is hard to run an effective programme without them. Prices of mineral commodities 
re more volatile than prices in general; mine closure is usuany more a function of commodity 
tices than of physical exhaustion ofresources. This means that precisely when the mine is closing, 

, . ere is often serious financial stress on the enterprise. Further, it means that mine closures tend 
.~come in waves, something with which the U.S. has, like all mining countries, ample experience. 

Colorado has experienced, just to name a few, the silver boom of the 1880s, followed by the 
ilver Panic of I 893; the closure of the gold mines in response to World War I; the boom in oil 

le of the early 1920s, followed by the bust of the mid-1920s; the enormous uranium boom 
:the early 1950s, followed by the crash occasioned by the end of government purchases, 
lowed by recovery in the 1970s, followed by another, seemingly terminal crash in the early 

' 80s; another oil shale boom in response to the Arab oil embargo and the Iranian revolution 
'' resulting oil shortages, followed by a complete cessation of the industry in the early 1980s; 
... •various booms and busts in other mineral commodities, notably molybdenum, of which the 
J~te has long been a leading producer. Each of these events has left its mark on the landscape; 
Q

1
forado's experience, and the experience in the West as a whole, is that mine closures have 

·' me suddenly and in waves. 
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If closure obligations are to be fulfilled, there also has to be some viable means of assuranc~i'.'' 
The association of large numbers of mine closures with sharp downturns in mineral prices als6'( 
means that they are likely to occur at a time when general economic conditions in the mining'.~1 
region are not good, and if the area is one heavily dependent on the mineral economy, it is like.iy.'.~ 
to be a time when public resources are in scarce supply. ,:'_:.;~;~ 

Second, maintaining adequate financial guarantees is expensive for industry. Even where .th;~!~ 
company is allowed to self-insure, an option usually only available to the large, publicly trade9l" 
company, it requires maintenance of a certain margin of uncommitted assets, limiting the companY:1~'}b 
options. Freezing cash in a certificate of deposit is expensive, but so are the various forms of insurariC·~.({ 
company or bank guarantees, These institutions generally insist on collateral. An excellent guide lo.:~ 
the economic consequences to companies of various bonding alternatives can be found in Hayes~~i;~·ffe 

Third, the programmes are difficult and cumbersome to administer. Accurate calculation b{) 
bond amounts, as with any engineering cost estimate, is fraught with difficulty; the consequence.~/r 
of being wrong can be serious for the enterprise or the state. Performing all the legal steps necessary,;:W1 

to perfect and maintain the government entity's legal rights in the guarantee is a difficult and)1)1 
time-consuming task, often beyond the capabilities of agencies typically staffed with engineers,;',\, 
geologists, or others without the necessary training in finance. iif. 

17.4.1 WHAT Does THE ENTERPRISE GuARJ\NTee? 

··:·11 
·:11 
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One common misconception about bonding for mine closure is that the bond insures against any):;~ 
possible accident, problem, emergency or undesirable development - but the financial assurancC ··!.;~Jt 
cannot address all these possibilities. Calculating accurately the cost of completing the closure pla~ if 
is hard enough; trying to define possible accidents and their consequences in financial terms is an .. ·, 
order of magnitude harder. Further, it is hard to understand why the mining industry should be ',·;; 
singled out in this respect. The mining industry is hardly the only sector that can have expensive J 

!\t accidents. Until the chemical plants, dams, and electrical stations of the world insure the public 
against credible accidents (which might be a good idea), there seems to be no compelling need to .:;; 
require mines to do so. And since the "worst case" accident wil1 in many instances as a practical ::\, 
matter have an enormous price tag, bonding for that eventuality - even if somehow desirable -
is enormously expensive. Nor should the reclamation bond be confused with another instrument, :.::.'..·f.~ 
discussed in Section 17.6: the bond for long-term performance of post-closure monitoring, main­
tenance, or environmental control on the site. In conditions where there are no practicable technical ::, 
means to achieve acceptable post-mining conditions (such as some acid drainage conditions), there ',~i., 
may be a need for very long-term activity on the site (such as perpetual operation of a water ,·r 
treatment plant). Some jurisdictions are starting to explore various forms of guarantee for perfor- :•\f 

mance of these obligations. This is very different from the bond here considered, which is simply .,, 
a guarantee that the reclamation or closure plan will be implemented. 

17.4.2 WHAT ARE THE ACCEPTABLE FORMS OF GUARANTEE? 

17.4.2.1 Under current law 

TypicaUy, states will accept one of a variety of specific financial instruments to guarantee the closure 
obligation. Usually, a combination of different forms of guarantee is also acceplable. The types of 
guarantee instruments most often accepted include surety bonds, certificates of deposit, trust funds, 
irrevocable letters of credit, insurance _policies 1 deeds of trust or mortgages 1 security agreements 
encumbering rea] or personal property, and cash deposits with the state treasurer. Some states allow 
companies who are able to meet specific tests of financial soundness to provide certificates of 
self-insurance, or a self-guarantee. 

The issues surrounding the type, nature, and conditions of guarantees are critical, though not 
always well understood. First, whatever the law says about the guarantee, when major problems 
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arise with a mining company or mine site, what ensues is going to be a negotiation. The company 
is likely to want to scale back its reclamation commitments, or postpone them, or propose alter­
natives that may be less desirable, all in the interest of saving money. 

The form that negotiation takes depends substantially on the adequacy of the guarantee and 
whether it is a "real" guarantee - something that can effectively be turned into money in a 
reasonable period of time in an amount adequate for the government agency to implement the 
closure plan itself if the firm cannot or will not. If the guarantee is "real," the agency has the 
opportunity to consider any ideas that may be proposed, knowing that it is not going to face the 
unhappy situation of a failed mining company and an unreclaimed mine site, without the funds to 
get the job done. If the guarantee is not "real" the consequence is predictable: a long agonising 
process of compromise, indecision 1 retreat, and abandonment of standards, as occurred in the 
Summitville situation, where much of the st.ate's hesitation to act was a function of its knowledge 
that the financial assurance it held came nowhere close to what the closure costs would be. 

An abandoned, unreclaimed mine site can deteriorate quickly. Particularly where there are harsh 
climate conditions, or conditions which may impose seasonal limits on construction activities, it 
is important that a guarantee be convertible to cash efficiently, and within a reasonable amount of 
time. One of Colorado's post-Summitville reforms was an amendment allowing the agency to reject 
any proposed form of guarantee that is not convertible to cash within 180 days. If an unplanned 
closure is the result of a long deterioration of the financial condition of the enterprise, by the time 
of abandonment the mine site is likely to have a long list of deferred maintenance items, neglected 
drainage systems, plugged culverts, leaking pipes, safety hazards, and the like. Prompt action is 
required if the cost of solving the problems is not to escalate out of control. The need for a state 
emergency response fund to deal with issues of this nature was another of the important lessons 
of Summitville. 

Another point that has been learned the hard way is that the value of the guarantee should 
not be dependent upon the economic success or viability of the mining operation. If the mining 
operation can be operated profitably, it probably will be, and there will probably not be a closure. 
If the mining operation is unprofitable in the hands of the operator, the chances that a state 
regulatory agency can move in and make money from it are virtually nonexistent. Yet many mining 
companies often want, for example, to -offer a mortgage or other encumbrance of the mine itself 
as a guarantee - and not at the value it would have as pasture land or in some alternative use, 
but at the value it has as a mineral property, usually using some optimistic estimate of future 
mineral prices as a base. This poses obvious problems as well as problems that are not so obvious. 
Under the federal Superfund legislation, or the Clean Water Act, as explained later in this chapter, 
it is possible that owners of the site may take on liabilities far in excess of the value of the land, 
a situation which more than once has deterred state agencies from realising on their guarantees 
by foreclosing mongages or otherwise taldng possession of land offered as a guarantee. It of 
course limits the interest of potential purchasers as well. Even property not directly related to the 
mine site could have a value dependent on the success of the mining operation. The Mid Continent 
mine in western Colorado gave a deed of trust on a rock dust plant as collateral for its closure 
obligation. Mid Continent went bankrupt. It turned out that the rock dust plant, which had a 
·substantial value as a going concern, had to be sold for next to nothing, because the one customer 
for its product was - the Mid Continent Mine. It developed its own environmental problems as 
well - a real concern for agencies which do not want to inherit sites that have to be cleaned up 
before they can be sold. 

Second, certain forms of guarantee require substantial due diligence and maintenance by the 
··closure agency if they are to maintain value. In the U.S., unpaid real estate taxes become a lien 

:\s1mi1Jr to mortgages. If taxes go unpaid for several years, the value of the agency's mortgage is 
reduced. If real estate is accepted as a guarantee, there needs to be a way to determine its 

realistic value. Letters of credit expire. Someone needs to watch the expiration date to make sure 
a replacement letter is posted before the old one expires. Where some form of self-guarantee is 
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accepted, someone has to maintain vigilance over the financial condition of the enterprise, to 
make sure that it continues to meet the financial requirements for the self-guarantee. The fact 
that an enterprise is a large one d.oes not immunise it against failure, or sudden adverse financial 
events. 

These financial issues are often very difficult for mine closure agencies because they often lack 
the business and financial expertise to understand all the issues and pitfalls. Colorado has had 
numerous examples of things that can go wrong with bonds: deeds of trust which were never 
properly recorded before the operator sold the land they were intended to encumber; banks failing 
and being unable to honor letters of credit; poorly done or inflated appraisals of both real estate 
and personal property; and environmental contamination reducing the value of the pledged property. 
The list is a long one. These problems have been reduced over the last several years, but the lesson 
is that the agency needs someone with commercial experience who knows how to deal with these 
types of potential pitfalls. 

17.4.2.2 The concept of risk pools 

There has been a great deal of discussion in recent years about pooling of risk in a way to allow 
smaller and medium mining enterprises to post financial warranties without incurring prohibitive 
costs. This concept may have significant merits and should be thoro.ughly explored. To date, it has 
been discussed mainly by regulatory departments, engineers, lawyers, and geologists.47 The right 
financial and actuarial experts have yet to be brought adequately into this discussion - and there 
needs to be a certain sense of realism about the concept. 

Consider the following issues: 

There is no doubt that the credit standing of the smaller players in the industry, medium 
national mining companies, and artisanal gold panners alike would be enhanced by having 
the mining giants of the world stand behind their obligations. This is, however, a role 
these companies have not rushed to embrace. In part this may be because many of the 
systems which do require bonding allow self-bonding for the bigger companies. But 
there are other factors, too. " ... [T]he pools insure a high-risk group of operators. Further, 
operators paying into a bond pool may be tempted to consider their bond pool payments 
to be an adequate substitute for reclamation itself. It may be because of these difficulties 
that states with bond pool arrangements have been rather slow in implementing their 
programmes."8 

Without the big international companies, the risk pool at best becomes a large mass of 
companies - some good, some not so good. In fact, more than half of the companies 
probably fall into the not-so-good category, because the well-run companies seem dis-

. proportionately able to make their own individual bond arrangements, just as they are 
disproportionately able to make profits, or find minerals. 

The result is thus a group of smaller companies - some good, many not - all exposed to the 
same basic risk: commodity prices. As the companies get smaller, the transaction costs of analysing 
the risks present at each specific site and monitoring the ongoing performance of the insured -
both important functions in any insurance-like arrangement - become more significant, another 
deterrent to such programmes. While on a worldwide basis this risk can be diversified because of 
the numerous commodities that are produced and the numerous markets in which they are sold, 
the mining industry in any one state, country1 or province is likely to be less diversified. The risk 
pool is not worth having if it is not strong enough to survive most foreseeable events, including 
sharp mineral price downturns. If it is not that strong, maintaining the risk pool is just a way of 
pretending there is security when there is none, and setting things up for a real crisis. 
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If the risk pool is backed by commercial insurance arrangements, it still has to be solvent 
or the commercial insurance will be as prohibitive as the bond was in the first place. 
Most insurance companies are not willing to write millions of dollars of insurance against 
the risk of changes in mineral prices. 

These realities have limited state experimentation with this concept. The most substantial 
experience with such programmes appears to be Nevada's state-run bond pool. The bond pool was. 
established by statute in 1989, and is administered by the state Division of Minerals, within the 
Department of Business and Industry."The programme is designed to serve operators of small and 
medium size mines who encounter difficulties obtaining bonding from private bonding companies 
or for whom the financial burden of obtaining a bond from a private company would be prohibitive. 
To qualify for the bond· pool, the operator must have been rejected three times by bonding agencies 
at current market rate premiums and must have been required to post more than 15% collateral. 
Additionally, the bond pool administrators conduct an analysis of each applicant and make on-site 
inspections before enrolling an operator in the programme. The bond pool is not intended to compete 
with private bonding companies - it is intended only to provide bonding for operators who are 
unable to obtain bonding from private companies. The maximum coverage offered by the bond 
pool is $I million per operator for mining operations or for both mining and exploration operations, 
and $250,000 per operator for one or more exploration projects. The operator pays the bond pool 
a 15% deposit and an annual premium equal to 5% of the bond coverage. Interest earned by funds 
in the bond pool is credited to the pool. If an operator covered by the bond pool is required to 
forfeit a bond, the bond pool pays the agency collecting the bond amount directly, then the state 
can sue the operator to recover the amount paid by the bond pool. 

According to the Nevada programme's director, since its inception the programme has.enrolled 
eight mining companies for a total of nine projects. About the sam.e number of companies have 
applied for the programme, but did not enro1I for various reasons. One company enrolled in the 
programme has since become large and financially strong enough to exit the programme and use 
a corporate guarantee for warranty purposes. The bond pool programme has experienced no 
forfeitures of bonds. A few other states have initiated bond pool programmes similar to Nevada's, 
or have considered doing so. 

17.4.3 How CAN THE LEVEL OF GUARANTEE BE CHANGED~ 

The amount of the guarantee should be adjustable at any time, so long as (I) it continues to be 
based on sound engineering cost estimates; (2) there is opportunity for public participation; and 
(3) companies whose guarantees are adjusted upward have a reasonable time to post any additional 
guarantee needed. Obviously, one major concern for mining investors is that they do not, in mid­
project, suddenly want to face enormous increases in the bond costs, and protection against 
administrative arbitrariness is critical if industry is to support the programme. 

These principles, which have been recognised in the Colorado law since the 1970s, allow for 
such approaches as phased bonding, in which the bond amount changes as the project proceeds. 
This encourages concurrent reclamation1 in which parts of the mine that have reached their ultimate 
post-mining configuration can be closed, and the corresponding portion of the guarantee released, 
while mining continues in other parts of the project area. This extremely beneficial practice should 
be encouraged, and allowing adjustment of the guarantee encourages the promptest possible rec­
lamation of portions of the mine site, and avoids imposing unnecessary costs on industry. 

The experience in all American states is that reclamation gets better results and costs Jess if 
done as soon as possible. If nothing else, it is a general requirement that soils be salvaged and 
stockpiled, and it appears that the useful biological activity in soils deteriorates over time. Plus, 
concurrent reclamation can reduce dust control costs, and reduce the risks inherent, for example, 
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in seeding the whole site at once at the end of the project, only to find that the seed mix or soil 
amendments were not appropriate, or that it was the driest year in the last 20. Concurrent reclamation 
therefore has multiple benefits: it allows for controlled, systematic experimentation with various 
reclamation techniques to identify and refine the most effective and economical ones; it reduces 
the environmental impacts during the operational phascj and it reduces the overhanging risk of an 
enonnous "all at once" reclamation programme at the end of the operational phase, to the benefit 
of the enterprise, the state, and the environment. This is reflected in savings on bond costs: if the 
bond is posted as a single amount at the outset, as was the case with much past practice, it is 
calculated based on the point in the operation at which reclamation costs would be highest if the 
operator defaulted. This point only exists once during the life of the mine, yet fixes the bonding 
cost for the whole operational phase. 

In general, operators are not only free to seek, but encouraged.to seek, partial release of the 
bond whenever they can demonstrate partial achievement of the closure plan. If the reclamation 
liability can be reduced as the project moves forward, the result is less money being posted for 
less time (see Morrey, Chapter 13). The caveat - and there always is one in such cases - is that 
the state must spend more time in inspecting and evaluating such sites, in order to make certain 
that the lower bond amount is really justified by physical reclamation results on the ground, rather 
than paper reclamation plans. There have been a number of unhappy surprises in this area. 

In· a similar sense, many bonds are calculated for a particular phase of the operation. Rather 
than band for anticipated expansion at the outset, the company may bond only for the initial phase 
and agree that it will not start the next phase until an additional bond is posted. 

Another aspect of the bonding problem is that costs change, and inflation exists. Mine projects 
may have a long life, and a guarantee that is perfectly adequate at the outset will, if there is no 
way to adjust for inflation, certainly be inadequate in time. Colorado has had trouble on this score. 
In the early days of the programme, the agency lacked experience in cost calculation and many 
bonds were set at inaccurate figures, most often too low. Now that the agency has developed much 
more precise techniques for bond calculations, there are still many older bonds which never were 
adequate to begin with, and which are even less adequate after years of inflation. 

The agency has made enormous efforts to catch up with this backlog, while also observing 
some other principles: (a) the bond should be calculated again any time there is an inspection 
indicating a deviation from the mine closure plan; (b) the bond is reevaluated whenever there is a 
transfer of the property to a new owner; and (c) there must be a recalculation any time that there 
is a change to the permit that may affect costs of completing the approved closure plan. It may 
still be some time before the agency has completed the task of updating all bond amounts; there 
is a fair amount of adverse fallout from the effort, as smaller marginal operations learn that they 
must now increase their bond amounts in some cases by several hundred percent. Further, though 
it is clearly necessary to base bond amounts on sound engineering cost estimation, this has one 
disadvantage compared to wild guessing or the "negotiated" bond amount; it takes time to do it right. 

The lesson from this experience is that such a situation should not be allowed to develop. Much 
easier would be a plan where the bond amount, once established, is adjusted each year automatically 
by some appropriate measure of inflation, perhaps the Construction Cost Index. 

17.4.4 WHEN AND How DOES THE GUARANTEE TERMINATE? 

It is important to mining enterprises to know that when the prescribed closure steps are completed, 
their financial guarantee can be terminated promptly, and that a clear dispute resolution mechanism 
exists to resolve any disagreement on this subject. Several states have systems aimed at achieving 
such certainty and promptness in guarantee termination. 

In Colorado, a company may report that it has completed its obligations under the reclamation 
plan. Tlie state has a limited time to do whatever inspections or investigations it believes necessary 
and to raise any resulting objections, after which the company's bond is released automatically if 
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the state fails to raise specific objections.47 Similar mechanisms exist elsewhere. For example, in 
Arizona, an owner or operator may apply for a release from all or part of the financial assurance 
mechanism. The state must then release all or part of the financial_ assurance except for any amount 
necessary for reclamation within 60 days of receiving such a request.48 Similarly, in Nevada, the 
state must respond to an owner or operator's request to release the surety partially or fully within 
30 days after receiving a request for release.49 

One concern of mining firms has been that it is still impossible to assure prompt return of the 
bond, because many states allow the landowner, or affected citizens, to object to or appeal a bond 
release decision, and the bond is not released until the appeal is resolved. In practice, however, 
appeals of bond release decisions have been rare, at least in any of the states with which we are 
familiar, and they tend to be resolved quickly: in Colorado, generally within one or two months. 

17.5 REPORTING, MONITORING, INSPECTION, AND 
ENFORCEMENT 

There are needs for ong_oing monitoring and inspection at the mine during the operational phase 
which are beyond the scope of this paper. As they impact mine closure, the principal functions of 
reporting, monitoring, inspection, and enforcement are two. First, since the closure plan is closely 
linked to the methods of operations, and the financial guarantee is dependent upon the plan, 
departures from the approved operating plan can have drastic impacts both on the feasibility of the 
closure plan and the cost of its implementation. If a mine is approved for four hectares of surface 
disturbance, and bonded for reclamation of that amount, there needs to be an "early warning system" 
to bring to the attention of the agency the fact, e.g., that the mine has now grown to 20 hectares 
and changed its processing system without amending its plan. Second, mining impacts are difficult 
to predict; if important impacts, not foreseen earlier, develop during operations, or if mitigation 
measures are not proving effective, it is important to be sure this is recognised early. 

In systems that require financial guarantees, the cost of maintaining the guarantee and the 
advantages of lowering or terminating it are strong incentives to begin the closure programme and 
to pursue it diligently. In systems without a guarantee, the incentive is completely reversed, and it 
is v~ry important to have some outer limit, after which mines that have shown no sign of operating 
muJt begin the closure process. This is one reason that states which have not had financial guarantee 
requirements have tended to adopt them. It is another important function of the inspection and 
reporting programme. 

An additional reason for the system is of course to detect people who should be in the system 
but who are not. 

17.5.1 INSPECTIONS 

Mines are in some ways more difficult and expensive to inspect than are many other types of 
facilities. Largely, this is a function of location. Mines are not, like many industrial facilities, 
conveniently clustered around major urban centers (the exception to this statement is probably 
construction material mining: the transportation costs of sand and gravel, for example, give certain 
advantages to location near urban centers). On the contrary, mines are often in remote, difficult to 
access terrain. Obviously, mines are inspected for a variety of reasons by a variety of agencies. 
The focus here is on inspections related to the ultimate objective of mine closure. 

Mine inspections undertaken to ensure compliance with mine closure-related requirements are 
not a quick check of one or two parameters, but can be quite involved and include many aspects 
.of the operation. The goals could be stated perhaps as (I) identifying any areas of noncompliance 
with the operating plan that will affect closure; (2) identifying any unanticipated environmental 
problems that are developing on-site; and (3) identifying any factors that could affect the adequacy 
of the financial warranty. If these problems are identified quickly, while the level of deviation is 
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small, they can often be dealt with informally before any environmental problems become acute;': 
before conditions occur which make the closure plan infeasible; before the amount of the existing: 
financial warranty is greatly exceeded by additional unforeseen closure costs; and before it becomes; 
necessary to invoke legal sanctions. . 

Every mine inspection programme in the country has its stories of the mine which, \Vherii 
inspected, turns out to be at a different location than specified in its p1ani or is considerably larger;1. 
than it is supposed to be; or which has unexpectedly encountered great quantities of waler; or which.'; 
has made radical changes in its production or processing technology. "Daylighting" a tunnel and( 

" suddenly becoming an open pit operation, deciding one morning to try some cyanide to see how:· 
it works, and other deviations from the approved plan are hardly unheard of, particularly at the'\ 
small end of the industry. ·,, 

Frequent inspection is one solution to the problem. The federal laws covering coal mining and \i 
state laws passed to comply with its requirements prescribe minimum frequencies for inspections.~;) 
State inspectors may be required to visit every coal mine subject to their authority a minimum of '.j 

once a month. On a certain percentage of these inspections, without advance notice, federal inspectors J 
wi11 appear and accompany state inspectors to ensure the state inspections are adequately conducled. :) 

There is nothing near1y so frequent or so rigorous in state inspections of non-coal mines. Some.-: 
states do not even seem to keep reliable statistics on frequency of inspections. In Colorado, \Vhich 
we believe is above average among state programmes in the number of inspections conducted, 
jnspections are targeted on certain types of facilities that are believed to present more than average 
risks. For example, Independence Mining Company's Cresson Project, a recently developed gold 
cyanide project, had a stale inspector on-site virtually full time during the critical phase of liner 
construction. However, many types of facilities are, on average, inspected Jess than once a year. 

17.5.2 MONITORING AND REPORTING 

Of necessity, then, great reliance must be placed on monitoring and reporting by the firm itself. 
The specific things that must be reported and the frequency of reporting are to a large extent site­
specific and dealt with in individual pennits. Where infonnation is not provided as required, 
administrative penalties can be levied in most states. Some of the more stringent penalties levied 
in recent years in Colorado were against Battle Mountain Gold's San Luis Project for failing 
properly to report cyanide levels in ponds which exceeded its pennit limits. Company management 
responded forcefully and vigorously to this situation, instaJiing new systems of internal controls 
to ensure improved future reporting. The most severe sanctions have generally been applied \Vhere 
there has been knowing concealment of information or provision of false information in order to 
mislead regulators. Among these are penal provisions, which may include incarceration for inten­
tional or willful violations. 

17.5.3 PROCEDURES IN CASE OF VIOLATIONS 

Many state programme staffs report to boards of appointed citizens with powers lo hear disputes 
and make detenninations, including imposition of penalties. Where there is serious noncompliance 
with the statute, regulations, or permit conditions, the Board that oversees the state mine closure 
agency staff or the staff itself typically has authority to issue an order requiring compliance, and 
to file an action in court to enforce the compliance order. Additionally, the Board or mine closure 
agency may take a variety of further actions, usually after a hearing at which the firm and any 
affected members of the public may present their positions. Options include suspension or revo­
cation of permits or reclamation plan approval, orders requiring specific corrective actions, forfeiture 
of the financial warranty, and imposition of significant financial penalties on the operator. In severe 
cases, the state attorney general's office may institute a lawsuit or seek criminal penalties against 
the operator. 
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17.6 CURRENT ISSUES 

The mine closl;Jre plan, while not a contract in the legal sense, is an important understanding between 
the government and the company, that if the company fulfills the steps outlined in the closure plan 
- and no major unexpected problems crop up - that is all the company will have to do. The stale 
has the advantages of implementation of the plan; the mining enterprise has the advantage of 
knowing its target and being able to assign cost estimates to it with some confidence. This has 
been the traditional concept of mine closure planning. 

There are challenges emerging to this basic concept, from two principal sources. One is the 
increasing recognition that in some cases implementation of the closure plan will not result in a 
"walk-away" closure: a maintenance-free, self-sustaining site which will comply with environmen­
tal norms in the long run without further intervention. In short, a post-closure phase rnay be needed 
which may consist, as noted in the introduction, of monitoring, passive controls, or even of active 
measures. Some of these, at certain sites, may need to be employed for a very long time al a very 
great cost. 

The second challenge is a set of legal developments outside the framework of mine closure 
laws-principally from the solid waste laws, RCRA and CERCLA, and under the Clean Water Act. 

17.6.1 PoST-(LOSURE OsuGAT10Ns 

While any model oversimplifies, it might be appropriate to conceive of the U.S. Clean Air Act and 
Clean Water Act in the early 1970s as representative of a first phase of environmental management. 
These laws heavily emphasised identification of pollutants, and reducing or eliminating them 
through emission limits or ambient air or water quality standards. It was understood that some 
enterprises might not be able to meet standards and might have to close, but there was a general 
concept underlying the structure of the law that if the operations which caused pollution stopped, 
1ve 1vould at least be free of the pollution, because it would stop, too. 

There was a second wave of environmental legislation a few years later based on a more 
sophisticated appreciation that environmental impacts sometimes can continue even when opera­
tions cease. Important mine reclamation legislation began to be enacted in the mid-1970s, such as 
Colorado's Mined Land Reclamation Act. These laws seem in retrospect to have been based on 
the concept that even if post-operational impacts might exist, they could always, with proper 
planning, be reduced to an acceptable level. There was little recognition that any attention was 
needed to mine closure issues beyond the point at which reclamation was deemed "completed." 
The underlying idea was that lVith proper planning, acceptable environmental conditions could be 
achieved at an affordable cost. 

Colorado's Mined Land Reclamation Act contemplates that all sites will be reclaimed and 
bonds returned to operators within five years after operations cease.50 Other state reclamation laws 
seem to be based on this same general concept, in that they simply fail to make provision for 
situations in which all the king's horses and all the king's men (even with most of the king's money) 
simply .cannot reduce the impacts to levels considered acceptable.51 

Similar in underlying conception is the federal "Superfund11 legislation, which imposes 
liability - often without fault - on broad classes of entities and individuals, with the goal of 
cleaning up existing contamination, even very old existing contamination. A key difference between 
state mine reclamation laws and the Superfund statute is that the Superfund legislation applies 
liability mroactively, while the mine closure legislation generally does not. One of the concerns 
often expressed about the Superfund legislation is that it requires cleanup of contaminated sites 
essentially to background level52 and essentially regardless .of cost; thus, it is based on the very 
similar concept that existing environmental impacts can always be remediated at an affordable cost. 

These concepts are adequate and appropriate in the great majority of cases: in most cases, with 
proper planning, impacts can be reduced to an acceptable level and a "walk-away" closure achieved. 
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To the extent that there has been contamination which needs to be remediated before closure is;j\ 
deemed complete, it usually can be remediated at an acceptable cost. 1:!« 

In the discussion that follows, therefore, it is important to keep in mind that we are focusing}~ 
on problems, whiCh while difficult, apply only in a minority - perhaps a small minority - oflj 
cases. Perhaps Colorado's experience with mines that were abandoned in the past without planning,·\ 
can be some guide. If we accept for purposes of order-of-magnitude estimates the figure of 23,000 ii 
abandoned mines in the state, it appears that acid drainage, clearly the most serious post-closure';'.~ 
impact, occurs in perhaps 2000 to 3000 sites, or about 10%. Of course, many of these other mines) 
do have problems, such as safety hazards or blowing tailings, which should be remediated. The 1. 
point is that in most cases this remediation can be accomplished with known technology at a'.',~) 
reasonable cost, and it is quite possible to imagine that with a little energy this could be done. <:I 
Further, it appears that the great bulk of this problem occurs at no more than 200 to 300 sites, or :·,i 
roughly I% of the total. Yet this problem is a severe one which affects an enormous part of the 1ij 
state, leaving rivers and streams virtually devoid of life, increasing water treatment costs, and.,: 
limiting tourist development, with very serious economic consequences. · 

In other words, conventional closure planning should be able to result in a "walk-away" closure 
at the great majority of sites. In this sense it has been and is a very significant success story. 

The critical problem is to deal with that limited number of sites which present very serious 
adverse environmental effects that cannot be remediated to a maintenance-free state with any knowO" ·:· 
technology, at least not at a cost anyone can be found to pay. The focus is how to respond to & 

situations where there are no technical solutions which will reduce pollution to acceptable levels 1 

or where the cost of such cleanup is absolutely prohibitive, and how to determine at the outset 
which sites those are. One answer, for new projects, is that such situations are to be avoided unless 
there are very compelling reasons to the contrary. In other words, if there is no way to return land 
affected by mining "to a use beneficial to the people of the state,'' or to "establish a self-sustaining 
ecosystem" on lands affected by mining, or to prevent undue risks to water quality, or whatever 
the individual state'S formula may be, then the permit cannot be granted and mining may not 
proceed. Pennsylvania has apparently taken this position in the case of coal mining. 

An example can illustrate. The San Juan Mineral Belt is historically one of Colorado's most '.i 
it important and productive. It was the centre of the state's enormous silver boom of the 1880s.'3 Yet 

it, like some other mining districts, is rich in acid-generating sulfides, and an area of heavy precip­
itation to boot. There is a significant existing water quality problem in the rivers in the area, to which 

:rr 
historic mines make a significant contribution.54 This may not affect every potential mine in the ',r, 

region, but let us suppose that a mining project is presented which has a high potential for creating 
a long-term acid drainage problem to which the only technological solution capable of meeting water ; 
quality standards is ongoing operation of an active treatment plant, for at least many decades, if not 
centuries, and then a need for ongoing maintenance of passive treatment systems after that. 

Who is going to pay to operate that plant indefinitely until that hoped-for time when water 
quality improves to the point where it meets standards without treatment? Who is going to pay to ~: 
rebuild or renovate the plant every 20 or 30 years? The enterprise has this burden, not under J 

' reclamation laws, but under water quality laws. As has often been pointed out, though, a company 
that over the years acquires more and more such obligations becomes less attractive to investors 
and less competitive with companies without such obligations. Also, perpetual operation of water 
treatment plants has not been regarded as part of the "core business" of mining companies. 

It is tempting to say that this obligation should be guaranteed, because no one really believes 
it is sensible lo rely on private corporations to continue to exist and fulfill obligations -particularly 
such unattractive ones - for centuries. We are here talking ab.out something quite distinct from 
the traditional reclamation guarantee, which is simply a guarantee of compliance with the closure 
plan. But there currently is no mechanism in the law to accept a bond beyond the period in which 
reclamation is complete, because the law simply was not conceived based on an understanding that 
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such situations may exist. And the law simply does not recognise situations in which the reclamation 
plan cannot be taken to "completion" within a relatively short period of time after operations end. 

The cost of such a perpetual bond would be enonnous. In the Superfund situations where 
something like this exists, the cost has been tens of millions of dollars in immediate cash to create 
a fund to continue to finance the obligation. 

But the alternative of saying that important parts of one of the state's most important mining 
districts, which has produced phenomenal amounts of silver, gold, and other minerals, cannot be 
mined is startling to say the least - and hard for many people, in and out of the mining industry, 
to accept. The issue is hardly unique to the San Juan Mineral Belt. 

Colorado has appointed a Mine Water Quality Task Force to study these issues and, if possible, 
recommend legislative, regulatory, or policy changes to deal with them more effectively. They are 
very similar in some respects to the problems emerging under the national Clean Water Act, dealt 
with below. Colorado's process is a continuation of dialogue that began with the adoption of major 
legislative reforms after the Summitville events, and continued through the development of the state's 
new implementing regulations. Bluntly, even after consensus had been reached on a host of other 
issues, the acid rock drainage issue remained intractable. While ultimate solutions have not emerged 
from this process, the fact that the issues are being discussed straightforwardly by industry, govern­
ment, environmental representatives, and technical experts is in itself a promising development. 

17.6.2 LEGAL DEVELOPMENTS UNDER NATIONAL LAW 

There has been much written about the regulatory problems of the U.S. mining industry, and the 
extent to which regulatory issues are responsible for the problems of the industry. One thing is 
clear: mine closure legislation is not the major impediment to mining development in the U.S. The 
key regulatory problems that are troubling the industry are not the result of mine closure laws, but 
of other separate legislation, principally water pollution legislation and the Superfund law. 

The U.S. has been a pioneer in dealing with many of these issues: everyone involved in the 
process has realised that the best solutions would be arrived at only by a process of successive 
approximation; part of the genius of U.S. environmental law has been its willingness to pitch in 
and try innovative concepts where some others have seemed to wait indefinitely for a train that 
never comes. The challenge now in U.S. environmental law is to show that same willingness to try 
new concepts and, building on past experience, to revise the statutory schemes it has created to 
make them better. · 

17.6.2.1 Clean Water Act issues 

There has been much debate and uncertainty in recent years over whether and how the national 
Clean Water Act applies to inactive or closed mines. The Act originally was written very generally; 
it does not differentiate between active and inactive phases of a project or activity, perhaps because, 
as discussed above, there was an underlying assumption in 1973 that cessation of the economic 
activity giving rise to the pollution would generally stop the pollution, and an assumption that any 
residuril contamination can be remedied. As a result, the Act leaves much room for interpretation 
in how it applies to mining in general, how it applies to closed or inactive mines, and how it applies 
when water quality standards are very difficult or even impossible to achieve. It has become clear 
in recent years, however, that both the U.S. Congress and the USEPA intend to apply the Clean 
Water Act to mining operations, both active and inactive, very aggressively. This application of the 
Clean Water Act can have significant impacts on the mining industry. 

17.6.2.1.1 The Dodson letter 
The National Pollutant Discharge Elimination System (NPDES) pennit requirement is the center­
piece of the U.S. Clean Water Act.55 In general tenns, the Act prohibits any person from discharging 
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pollutants from a "point source" into the "waters of the U.S." without a valid NPDES discharge 
pennit.56 

One of the issues which affects mining the most is the question of how broadly the term "point 
source" should be defined in the case of mining operations. The Act defines the tenn as "any 
discernible 1 confined and discrete conveyance," and gives such examples as a pipe, ditch, channel, 
tunnel, conduit, well, discrete fissure, or container.57 The courts have interpreted the tenn "point 
source" broadly. In an important early case, the Tenth Circuit reversed a lower court's finding that 
mining is inherently a non-point source." The Court went on to hold that an unplanned overflow 
from a reserve sump used in gold leaching operations qualifies as a "point source." 

In 1993, the State of Montana's Water Quality Bureau requested the USEPA to clarify its 
position on several issues regarding NPDES permitting of hard rock mines. The USEPA's response, 
commonly referred to as the Dodson Letter, contains a very broad interpretation of the term "point 
source," and takes an aggressive stance toward regulation of inactive or abandoned mines.59 

The USEPA made two major assertions in the Dodson letter. First, the agency asserted that not 
only mine adits, but also such "less obvious" sources as "seeps and other ground water discharges 
hydrologically connected to surface water from mines" qualify as "point sources" and require 
NPDES discharge permits. The USEPA reasoned that "it is more the mine or the facility itself that 
is subject to NPDES regulations," so that any seeps coming from "identifiable sources of pollution" 
at a mine would need to be regulated by discharge permits. This was an aggressive position for 
the agency to take, given the statutory language, but is consistent with the agency's policy of broadly 
construing the definition.60 

Second, the USEPA took the position that NPDES permit requirements apply to inactive and 
abandoned mines as well as active operations. Specifica1ly1 the agency stated that mine adits at 
active, inactive, or abandoned mines fall under the NPDES permit programme, and that its current 
practices for permit issuance "incorporate historic mine drainage into NPDES permits for active 
mines if the active mine influences the pollution discharge from the historic area," and that if the 
firm operating an active mine "owns or has control" over an adjacent historic mining area, the firm 
must also apply for an NPDES permit for the discharge from the inactive area. 

At least some of the consequences of this approach are that permits must be maintained for 
present mines once they enter the post-closure phase so long as they are discharging pollutants. 
Since the permit conditions must be adequate to prevent water quality limits from being exceeded, 
the implication is that expensive active treatment systems, adequate to meet all water quality 
standards, must be kept in operation until the day when untreated effluent meets all applicable 
standards lvithout treatnzent, or at least meets them with passive measures alone. Suffice it to say 
that at some sites this could be a very long time, and could imply a very great deal of money: it 
is hard to call a site at which a million dollars a year are being spent on water treatment "closed." 

11.6.2. 7 .2 Storm water regulations 
For many years, the USEPA refrained from actively regulating stormwater runoff under the Clean 
Water Act. However, in November 1990, the USEPA published new regulations establishing a 
separate type of permit for pollutants contained in storm water discharges, 61 Storm water is defined 
as "storm water runoff, snow melt runoff, and surface runoff and drainage.''62 Under the storm 
water programme, permits must be secured for all stormwater discharges from a point source \Vhich 
are associated with an "industrial activity." 63 The regulations expressly state that either an active 
or an inactive mine is an "industrial activity."64 

This affects the mining industry two ways. First, types of water discharges which were previ­
ously unregulated now are subject to permit requirements, again probably until the untreated effluent 
from the mine site meets standards without active treatment, which implies a long-term obligation. 
Second, so long as there is a stormwater programme, industry would like to include in the 
storm water discharge permit various types of runoff, because in practice the standards in storm water 
permits have been less stringent than those in traditional NPDES permits. Although, technically, 
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stonnwater permits are to include numerical limitations based on effluent standards and water 
quality standards, just as traditional NPDES permits do, the first round of storm water permits issued 
typically have not included such numerical limitations. Instead, the permits have included "best 
management practices" that the particular permit holder or industry group is required to implement. 
These best management practices in turn derive from a stormwater management plan that the permit 
applicant develops. The perception is that stormwater pennit requirements are easier to meet than 
the numerical-based requirements of traditional NPDES permits. 

In the Dodson Letter, the USEPA took pains to emphasise limitations on the types of discharges 
that it believes are subject to the storm water programme. According to the letter, storm water 
discharges are limited to those "directly associated with a precipitation or snow melt event." As a 
result, "any dry weather flow from mine adits, seeps, french drains and culverts are mine drainage 
or wastewater," and require permits under the traditional NPDES programme, which results in more 
stringent limitations. Under this EPA interpretation, most areas at an active mine require traditional 
NPDES permits, because the contributions of contaminants from storm water flows were considered 
in setting the effluent limitations which the NPDES permit standards are intended to help achieve, 
Thus, according to EPA, only certain ancillary areas of active mines, as well as inactive areas, can 
be handled with storm water permits. All other areas require the "traditional" NPDES permit. 

The issue, as it is with the state reclamation laws, is that if there is going to be a requirement 
for perpetual or near-perpetual active treatment of effluents, there is no mechanism established in 
the law for ensuring that this is done. It is simply not reasonable to think that today's mining 
companies will be, or will want to be, around operating a growing list of water treatment plants at 
non-revenue generating sites; and there is little concept of what kinds of institutions, other than 
mining companies, can or should do this work. As agencies and companies develop ad hoc solutions 
to the problem, there are no solid legal criteria for deciding what kinds of arrangements are adequate. 

17.6.2.1.3 Solid waste laws 
Added ta the concerns about requirements to treat water from historic abandoned sites, and the 
possible need to acknowledge a perpetual treatment obligation under the Clean Water Act, are the 
concerns (dealt with in part above) about liability under CERCLA, the statute which creates the 
Superfund. This is not the place for a treatise on the complex features of this statute, but a few 
comments are in order. 

The Superfund concept was developed in response to a realisation that the country was home 
ta a number of "orphan" landfills and chemical dumps, which were in same cases presenting a threat 
ta public health or the environment, or were contamination sources whose effects were unknown. 
The consequences of applying this law to old mine sites were perhaps not considered carefully. 

CERCLA" creates a system to identify potentially hazardous sites and list them on a National 
Priorities List. Sites are subject first to investigation. If the investigation confirms the existence of 
a serious problem, the process continues culminating in the design and implementation of a remedial 
programme. 

The law also creates a federally controlled fund, the Superfund, which was formed by a tax 
on the .chemical industry. 

When a site starts into this process, the USEPA notifies all "potentially responsible parties" (PRPs) 
it is able to locate. These parties, who are the ones on whom the government will seek ta impose 
liability if the fund itself is forced to pay for the investigation and cleanup, have the option to conduct 
the investigation and cleanup themselves, subject to government oversight. They often do so, because 
most PRPs have felt they can control costs - which they will ultimately have to pay - most 
effectively if they are managing the process themselves. 

The entire process: site identification, investigation, listing, evaluation of possible cleanup 
options, and conduct of the cleanup are subject to numerous opportunities for public participation 
both for the PRPs and any other interested members of the public. This results in a somewhat 
slowed process, which has been one of the major criticisms of the act. 
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At bottom, the law has two distinct features. The first is taxing a specific industry that is thoul~ 
not to have internalised its environmental costs in the past, in order to create a fund. The secotj· 
is the attempt to identify and pursue specific parties at each site to reimburse the fund for its cos~ 
at that site. The former seems much less problematic and controversial than the latter. <); 

The potentially responsible parties fall into four categories: the generators of any waste dispose'~ 
of at the site, the operators of the site, transporters who brought any of the waste to the site, an~. 
owners of the site (at the time it was contaminated and after). Each of these four categories i\ 
subject to very broad definition; suffice it to say that almost any action on the site (drilling boreholej; 
moving waste material around, digging holes) which even arguably has added to the contaminatio~\' 
helped it spread, or made it less manageable is adequate for membership in the group. rt:1 

Liability is retroactive, without limit. It is "joint and several," which means that any one Off 
group of the PRPs may be liable for the whole cost of investigation or remediation if the otherl\ 
cannot be found or lack assets. And liability is without fault. .. ) 

Obviously, no one likes being a PRP at a Superfund site. Just as obviously, some sort o( 
mechanism to deal with cleanup at abandoned sites is an absolute necessity. There are some specifi.d/ 
concerns which crop up in the mining industry, however, which are very significant at some sites,q\ 

One is that the history of the mining industry is replete with examples of new discoveries andj' 
rediscoveries in historic mining districts. The heavily mineralised zones generally were identified:ff 
long ago and have historic mine workings, which often have environmental problems. Hypotheti]~1 

cally, a chemical c?mpany th~t wanted to start a new plant today using all the most mod~rn availabl~i! 
concepts of pollution prevention and control could find many potential sites, which might be goodJf 
sites or bad, but which at least would not involve becoming a PRP at a Superfund site. An equivalent!; 
mining company, wanting to run the cleanest possible operation, would find that many if not mosuj 
of the places it could operate have previous environmental problems from historic mining \Vhich·:~ 
present some risk of Superfund liability. This is to say nothing of the fact that it is bad policy to '.\ 
give powerful incentives to develop new sites, often in healthy ecosystems, in preference to \Vorking ,,~, 

in areas where impacts already have occurred. ' 
And the risk is in some sense unknowable and unmanageable. Summitville had historic envi­

ronmental problems before any of the recent mining activity on the site. However, these \Vere· .,, 
probably not great enough to attract the attention of the Superfund authorities or merit a National :_~ 
Priorities List designation. Several mining companies, interested in the property, apparently con­
ducted exploration programmes on the site, some of which reportedly involved drilling, sampling, , :i· 
or otherwise altering site conditions. Presumably, they were in compliance with all applicable laws. 
They decided not to develop the property, sold out, and moved on. Later, another company, Galactic 
Resources, and the related Summitville Consolidated Mining Company decided to develop the site. 
As they say, the rest is history. 

When a few years later the then-bankrupt firm abandoned the site, it did have more than enough 
environmental problems to qualify for the National Priorities List. Galactic and Summit ville appear 
to have no ability to pay for the cleanup. Their principal promoter is outside the U.S., apparently 
successful to date in avoiding any legal liability for the eventS, and having failed to date to reimburse 
the government for its costs. 

The various mining companies that did nothing but explore the property, possibly causing some 
incidental effects in the process, are now either PRPs with joint and several liability for the whole 
cleanup bill, or at a minimum are under threat of being assigned PRP status in the future. How do 
you manage risk 1vlzen something someone else might do later makes you jointly and severally 
liable for a $150 million cleanup? 

The final note is that there is no effective programme in the U.S. for dealing with the environ­
mental legacy of past mining. Superfund may address a few dozen of the worst sites, but it is too 
blunt a tool for the thousands of smaller cleanup actions required. In the absence of any serious 
funding for this purpose, one of the principal possibilities is remining: recovery of residual mineral 
values from tailings or other old mine workings, and relocating and reclaiming these wastes in the 
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process. Conducting this kind of operation in a historic mining district.with existing environmental 
problems is, under the current parameters of Superfund. something only for the bold. And Superfund 
is not the only worry. 

17.6.3 FEAR OF RETROACTIVE LIABILITY AND ITS EFFECT ON THE INDUSTRY 

An example of the problems that can arise in connection with activities undertaken on a historic 
mining site is the Penn Mine case .from California, decided under the Clean Water Act. In the 
1960s, a local utility district acquired part of the abandoned Penn Mine properly, intending to build 
a reservoir on the property. The utility district and the state water quality control board then built 
a facility to contain toxic runoff from the old copper and zinc mine on the site. In normal conditions, 
the facility contained the seepage. However, in very rainy periods, it overflowed. Because the runoff 
containment facility did not eliminate all discharges from the site, an environmental group later 
sued the two agencies for discharging pollutants without an NPDES permit. The suit was successful, 
and the agencies, which had never been involved in operating the mine, were required to undertake 
further and very costly cleanup at the site.66 The Penn Mine case is viewed by many, particularly 
in the Western states, as a barrier to state and local government and other third parties who may 
want to remediate abandoned mine sites, because it presents the potential of heavy liability, possibly 
perpetual, at any site where remediation fails to eliminate all discharge of contaminants, even if it 
represents an improvement over historic conditions. 

The decision to develop a mining property requires analysis of a multitude of financial variables, 
some very hard to know, and taking significant risks. Any step which helps define or quantify the 
uncertain variables makes the decision easier. However, if the answer is that the obligation is now 
quantified but very costly, the decision may be easier to make; it is more likely to be no. 

The critical regulatory issues in mine closure today in the U.S. do not in our view_ come from 
the body of mine closure legislation itself, which is working reasonably well. The real concerns 
seem to arise under the federal Clean Water Act and CERCLA, the Superfund legislation, and 
amount to: 

1. Lack of clarity as to the long-term responsibility of the mining enterprise in maintaining 
the quality of water discharged from the mine site. This is critical because it appears 
that at some potential mining properties, no technology short of ongoing active treatment 
is going to meet water quality requirements. Many U.S. water quality parameters for 
such discharges are difficult and expensive to meet. If they have to be met in perpetuity, 
enormous costs are added. Whether or not the mining industry should have to pay these 
costs, the fact is that it has not in the past done so. 

2. Lack of clarity as to how committed the U.S. is to maintaining the principle that, at least 
in most cases, requirements will not be imposed retroactively. Retroactive requirements 
may not be so great a problem in, let us say, light manufacturing, where the costs of the 
capital infrastructure are recouped in 6 to 8 years, and where technology may be subject 
to rapid change, obsolescence, and replacement. It is quite a different thing in the mining 
industry. The examples of litigation to require mining companies to pay to clean up 
problems created in the 1890s cause people in the industry to wonder how far this 
retroactive application of liability will be carried in the future. 

3. Concern that if there is going to be a requirement for perpetual maintenance of water 
quality, mineral production in the U.S. can remain competitive with production in coun­
tries where industry does not face these costs. 

The question may be less what is desirable than what is achievable: the world is rapidly 
globalising; the mining industry is at the forefront of this trend. The real issue is whether these 
problems can be solved by unilateral national decisions, or whether this is an example of the limits 
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or the ability of one country, even a rich and powerful one, to force global environmental policy 
changes unilaterally. 

There are various ideas as to how to resolve these issues, which are largely beyond the scope 
of this chapter: however, the so-called "good Samaritan" proposal, deserves some mention, if only 
as an illustration of the tensions involved. As part of the pending Clean Waler Act reauthorisation 
process, an effort has been undertaken, chiefly by the western states, to persuade Congress to amend 
the Act to include a "good Samaritan" provision. Such a provision would protect agencies or other 
third parties, which acquire abandoned or inactive mine sites for purposes of remediation by 
insulating them from liabilities of certain types after they complete their cleanup efforts. 

The party doing cleanup could be exempt from future responsibility for post-cleanup discharge 
under the Clean Water Act so Jong as the cleanup met certain requirements. What those requirements 
are may be problematic: certainly, they should include the idea that someone who currently has 
liability to maintain water quality or protect other environmental values under the Clean Water Act 
or CERCLA, the Superfund law, cannot avoid existing obligations under those laws by some sort 
of half effort. If the goal is, and perhaps it should be, lo identify situations in which the cleanup 
standards of Superfund or Clean Water Act discharge standards need to be relaxed because society 
cannot rationally justify meeting them, this should be done explicitly. 

The other major provision of the "good Samaritan" proposal would exempt the entity cleaning 
up the site from Superfund liability, by clarifying that any resulting effluent would be a "federally 
permitted release" for which CERCLA does not impose additional liability. 

Several issues regarding "good Samaritan" proposals remain unresolved. These include whether 
the exemption from liability should extend to any citizen-initiated lawsuits, and whether the 
exemption should extend to remaining of abandoned sites for profit. For a detailed discussion of 
the problems of remining historic or abandoned mines under the Clean Water Act, see Barry.67 

The real issue remains: at many potential mineral deposits, including many in the historic 
mining regions of the U.S., there is now no technology that can deliver a "walk-away" site at the 
end of the closure period, i.e., capable of meeting existing clean water laws without ongoing 
expenditure into the indefinite future. The alternatives seem to be (a) to accept the idea of such 
perpetual liabilities and fund them by some enormous "up front" contribution deemed adequate to 
provide all costs necessary for perpetual treatment; (b) to accept the ongoing pollution as a necessary 
consequence of mining, and to develop some set of reduced, Jess stringent standards for these 
situations; or (c) to say "no" to mining at such sites. If the level of consumption by the U.S. 
consumer is not reduced, this will result simply in exporting this same set of extremely difficult 
decisions to other parts of the globe. 

Finally, proposed reform of the I 872 Mining Law, which governs mining on public lands in 
the U.S., poses a whole new set of closure issues. Reform of this law is needed, but the consequences 
of the proposed legislative changes in the context of closure have been among the least examined 
and least satisfactory aspects of the proposed reform. The principal reform bill would, for example, 
further Balkanise the already fragmented administration of these programmes by creating yet 
another closure authority and yet another set of standards - these applicable only to certain types 
of mines, and only located on federal lands. The spectre is of competing agencies, none big enough 
lo have the technical skill, the variety of experience, or the political clout to maintain an effective 
programme. One of the principal lessons of Summitville appears to have been that an agency needs 
a certain "critical mass" and a certain diversity of expertise in engineering, soil science, borany1 

law, geochemistry, and other specialties to be effective. "Carving out" a limited number of mines 
on federal lands and subjecting them to a different system does not seem the best solution. 

17.7 CURRENT EXAMPLES OF BEST PRACTICE IN MINE CLOSURE 

At its best, the U.S. system of mine closure planning has resulted in some significant 
accomplishments. 
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· While industry commentators, watchdog groups, and regulators disagree about how to evaluate 
overall success of mine closure planning efforts in the U.S., there are mines that can claim some 
consensus of approval° for their reclamation programmes. Indeed, these companies' reclamation 
practices are considered by some to represent the state-of-the-art in the mining industry. Examples 
of mines that have won praise from numerous quarters, including the industry watchdog group 
Mineral Policy Center in Washington, D.C., are Coeur d'Alene Mine Corporation's Thunder Moun­
tain Mine in Idaho, and Homestake Mining Company's McLaughlin Mine in California.68 

Coeur d 1 Alene has received mining industry awards as well as state and federal government 
awards for its operations and reclamation practices in Idaho and elsewhere.69 Its Thunder Mountain 
gold mine in central Idaho, which was closed in 1990 and reclaimed by 1992, has been praised 
for its detailed reclamation plan and successful reclamation methods. Because the mine was located 
adjacent to a pristine w.ilderness area, there had been increased concerns about impacts on the 
environment - especially waler quality - from mine operations and closure. Coeur d'Alene 
employed techniques in water management controls including silt fences, infiltration basins, and 
dispersion terraces7° that some have credited with preventing adverse impacts to water quality.69 

Coeur d'Alene also did extensive work in cyanide management, including treating used ore with 
chlorine to oxidise the remaining cyanide, and placing a 20-foot deep clay liner in the mine pit 
before returning the ore to the pit; recontouring the heap leach pad areas, covering them with soil, 
and replanting the surface; and wrapping sediment from the solution ponds in plastic blankets, and 
then backfilling the ponds.71 

Al its "stale-of-the-art"" McLaughlin Mine in northern California, Homestake has committed · 
to achieving specific post-mining uses at various parts of the mine area, including wildlife habitat, 
recreation, and grazing.71 Homestake has conducted reclamation throughout the life of the mine. 
The company additionally plans to achieve post-closure reclamation through use of such tools as 
covering a tailing impoundment with topsoil and revegetating the area; extensive backfilling, fencing 
and installing vegetative screening around the mining pit; and using native grasses and woody 
plants to increase wildlife habitat value and lessen visual impact,73 Moreover, Homestake is reclaim­
ing the 10,000-acre project site for use as an environmental studies research station, which il plans 
to develop in cooperation with local universities.72 Homestake has stated that it will donate infor­
mation and materials ta the centre, including environmental baseline data, monitoring data, mapping 
materials, and geologic core. 

17.8 CONCLUSION 

At this paint, a11 the major U.S. mining states have regulatory programmes requiring mine closure 
planning at most "hard rock" metal mines. While the state programmes differ in details, and while 
same of the state programmes are very new, the more established programmes such as Colorado's 
have accumulated substantial experience and have a major influence an mine closure practice in 
industry. This article has focused on the situations in which the regulatory programmes have 
encountered difficulties, which have been quite real; at the same time1 the existence of these 
programmes has brought a new level of awareness to not only the large international operators, but 
the hundreds or thousands of mines operated by the medium and smaller national segment of the 
industry as well. 

The greatest impact of regulatory mine closure programmes may well have been less lo push 
the newest ideas or lead the dissemination of best practice in the industry, although there are 
examples where that has happened. The greatest impact may have been lo encourage the spread 
of what is at minimum acceptable practice throughout the industry: some "floor" of performance. 

These programmes have had the most impact in dealing with new operations that have come 
on line since the programmes were created. They have also had positive effects on closure planning 
al existing operations, though these effects have been limited by the realities of previous mine 
development, which was not planned with closure as an objective in many cases. The U.S. has yet 
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to develop an effective strategy for dealing with the significant environmental impacts at historic 
mines that were abandoned without closure work. There has been little progress in dealing with 
any but the most serious of these sites. 

Experience indicates that there are three important aspects to a successful regulatory pro­
gramme. 

First is the closure plan itself. The plan must be based on sound baseline information and 
developed in conjunction with an operating plan before ground disturbance begins. If there are 
particular hazards on the site (e.g .. acids, cyanide, or other toxic reagents) it is advisable to have 
an emergency plan for the site as well. These plans should be reviewed by an agency that has a 
variety of expertise in different disciplines, and should be subject to a public participation process. 

Second, there is the matter of the financial guarantee. While many states have tried to find 
alternatives to the system of financial guarantee to avoid imposing these significant costs on 
industry, all of the major hard rock mining states have eventually found that some form of 
guarantee system makes the closure planning programme more effective. If there is to be a system 
of guarantees, the only sound basis for calculating their amount is good engineering estimates; 
any attempt to cushion the costs on industry by agreeing to bond amounts which are less than 
these actual costs loses much of the benefit of the system and opens the door to bureaucratic 
arbitrariness. Obviously, bonds need to be kept adjusted for changes in the operation or simply 
for inflation. 

Third is the information element: baseline data, ongoing monitoring, reporting requirements, 
inspections, and enforcement. If the mine closure plan is to become an ongoing iterative process, 
which benefits from new information as it is developed, attention needs to be devoted to the less 
than glamorous questions of data acquisition, communication, and processing. 

Finally, U.S. programmes are facing the challenge of a fundamental conflict. A major attraction 
to mine closure programmes from the industry viewpoint is the lure of being able to terminate the 
firm's responsibility for the site, absent unforeseen conditions, when a specific set of well-defined 
steps have been completed. Mine closure programmes have been developed with this concept as a 
fundamental underpinning: industry agrees to undertake certain steps, so long as they are required 
of everyone in the industry, and in return expects those steps to be the limit of its responsibility. 

Major mining enterprises almost anywhere in the modern wodd will experience closure costs. 
The disadvantage in some places is that those costs are unknown, and thus very hard to anticipate 
or plan for. The advantage that U.S. regulatory programmes have sought to offer is that those 
closure costs can be fixed, with a significant degree of certainty. 

Now, it is becoming clear for at least some sites that this kind of "walk-away" goal is not going 
to be met, at least not on a time scale of immediate relevance to those now living. To try to maintain 
the goal of a prompt, relatively clean closure at these sites may do violence to the nation's efforts 
to protect the quality of its waters. To "solve" this problem by requiring perpetual operation of 
active water treatment plants as the price of mining, but without requiring these costs tu be paid 
"up front" is to invite a serious day of future reckoning. Requiring that those costs be paid or 
guaranteed in advance would be very expensive indeed, and may not, for reasons of cosl compe­
tition, be something that can be implemented unilaterally by the U.S. in disregard of the regulatory 
posture of other major mining nations. 

Implementing such a system would at least remove some of the current uncertainty over the 
retroactive application of new environmental laws: that could be brokered into a legislative com­
promise if nothing else. But if - and the subject deserves careful study - it imposes a cost level 
which excessively disadvantages U.S. producers, the consequence will be to export the production, 
and often the exact same problems, to nations with less technical and regulatory ability to deal 
with them. But profligate use of mineral resources coupled with unwiIIingness to experience directly 
the environmental externalities of their production would hardly be the first example where the 
consumers in the developed world have appeared hypocritical. 

l 
1 



REFERENCES 

1. Dobb, E., Pennies from Hell: in Montana, the bill for America's copper comes due, Harper's Magazine, 
October 1996, 39. 

2. Department of Minerals and Energy, Aide·Memoire for the Preparation of Environmental Management 
Programme Reports for Prospecting and Mining, Department of Minerals and Energy, Cape Town, 
South Africa, 1992. 

3. Health, Safety and Reclamation Code for Mines in British Columbia, R.S.B.C., 1996, 293. 
4. Department of Minerals and Energy, Guidelines for Mining Project Approval in Western Australia, 

Department of Minerals and Energy, Western Australia, Revised edition, July 1993. 
5. Title Vll, De Cierre de las Actividades Mineras, Reglamento Ambiental para Actividades Mineras, 

D.S. No. 24782, Gaceta Oficial de Bolivia, 31 July 1997, published August 1, 1997. 
6. Surface Mining Control and Reclamation Act, 30 U.S.C .. §1201 el seq, 1990. 
7. 30 C.F.R., Part 715 (General Performance Standards), 1996. 
8. Hayes, C., Reclamation accounting and practical considerations in funding reclamation obligations, 

Roe/..}' Mountain Mineral law Institutes, 40, 9, 1994. 
9. Barringer, S. G. and Johnson, K. A., Survey of State Mining Regulatory Progra1n1nes in the Western 

United States, Mineral Resources Alliance, April, 1994. 
10. Williams, G., Closing a hardrock mine - can you ever walk away?, Roc/...y Mountain Mineral Law 

Institutes, 39, 1993. 
11. Danielson, L. and Watson, J., Environmental mediation, Nat. Resources Law., 15, 687, 1983. 
12. Colo. Rev. S1a1., §34-32-102 (1), Supp. 1996. 
13. Alaska Sia/. §§27.19.020, Michie 1996. 
14. Mon/. Code Ann. §§82-4-302, 1995. 
15. Nev. Rev. Stat. §§519A.100, Michie 1995. 
16. S.D. Codified Laws §45-68-20.1, West, WESTLAW through 1996 Session. 
17. N.M. Stat. Ann. §69-36-7, Michie Supp. 1996. 
18. Cal. Code Regs .. tit. 23, §2574a, 1996. 
19. 30 U.S.C. §1265(b) (1996). 
20. Idaho Code §39-118A, tit. 47 ch.15, 1993. 
21. Id. tit. 47, Sec. 1317, 1993. 
22. Cal. Code Regs. tit.23, §§2572 (h) (1) (A), (B), and (C) respectively, 1990. 
23. Mont. Code Ann. §§82-4-401, 1995. 
24. Colo. Rev. Stat. §§34-32.5-101 et seq .. Supp. 1996. 
25. Colo. Rev. Stat. §§34-33-101 et seq., Supp.1996. 
26. Colo. Rev. Stat. §§34-32-101 et seq., Supp. 1996. 
27. Colo. Rev. Stat. §34-32-103 (3.5), Supp. 1996. 
28. Monl. Code Ann. §§82-4-401, eiseq., 1995. 
29. McElfish, et al. Hard Rock Mining: Stale Approaches to Environnienta/ Protection, Environmental 

Law Inslilute, 1996. 
30. Hocker, P., The environmental side of 1872 Mining Law refonn, Mining and Environnient Research 

Network Research Bulletin and Nelvsletter No. 6, June 1994, 25. 
31. Ariz. Rev. Stat. Ann. §27-921, West Supp. 1994-1995. 
32. Ariz. Rev Sia/. Ann. §27-921, West Supp. 1994-95. 
33. Nev. Rev. Stat. §519A.080, .110, .120, .200, Michie 1995. 
34. Cal. Pub. Res. Code §2714, 2770, 2776, West, WESTLAW through 1995-1996 Session. 
35. Mom. Admin. R. §26.4.lOlB, 1994 . 
36. \\J•o. Stol. Ann. §35-l l-401UJ, Michie Supp. 1996. 
37. Minerals Exploration Coalition, Pennitting Directory for Hard Rock Mineral ETploration, Minerals 

Exploration, Coalition, Lakewood, Colorado, 1992. 
38. Nev. Admin. Code §445.2428, 1991. 
39. New Mexico Mining Acl Rules, Rule I.I, July 12, 1994. 
40. Colo. Rev. Stal. §34-32-109, Supp. 1996. 
41. Bell, A. V., Phinney, K. D., Beggs, C., and Guissani, M., Audits for Bolivian investors, Mining 

Enviro11111e11tal Managenient, 5, 19, 1997. 



350 Environmental Policy in Mining: Corporate Strategy and Planning for Closure 

42. McArdle, J., Colorado Division of Minerals and Geology, personal communication, 1997. 
43. Patton, C. A., McGaffey, K. M., Ehrenzeller, J. L., Moran, R. E., and Eaton, W. S., Superfund listing 

of mining sites, in Tailings & Mine Waste '95, A. A. Balkema, Rotterdam, 1995, 55. 
44. Robertson, J. D. and Ferguson, K. D., Predicting acid rock drainage, Mining E11viron111ental Manage­

ment, 3, 4, 1995. 
45. Colo. Rev. Stat. §34-32-109(5), Supp. 1996. 
46. Hough, H .. A beginner's guide to reclamation bonding, The Miner's Nelvs, December 1994-January 

1995, 3B, 1995. . 
47. Colo. Rev. Stat. §34-32-117, Supp. 1996. 
48. Ariz. Rev. Stat. Ann. §27-996, West Supp. 1994-1995. 
49. Nev. Admin. Code §519A.385, 1991. 
50. Colo. Rev. Stat. §34-32-116(7)(q)(iv), Supp. 1996. 
51. Cal. Code Regs., tit. 23, §2574(a), 1990. 
52. 42 u.s.c. §9621, 1996. 

53. Smith, P. D., Mountains of Silver, The Story Of Colorado's Red Mountain Mining District, 1994. 
54. Danielson, L. J., Alms, L., and McNamara, A., The Summitville story, a Superfund site is born, 

Envirorunental Law Reporter, 24, 10388, 1994." 
55. 33 U.S.C. §1342, 1996. 
56. Jct. §§13ll(a), 1362(12), (7), 40 C.F.R. sec 122.l(b)(I), 1996. 
57. Id. §1362(14), 1996. 
58. United States v. Earth Sciences, Inc., 599 F.2d 368, 10th Cir., 1979. 
59. Letter from Dodson, M. H., Director, EPA Water Management Division, to Fraser, D., Chief, Montana 

Water Quality Bureau, December 22, 1993. 
60. 55 Fed. Reg. 47990, 4799711, Nov. 16, 1990. 
61. Raisch, J., The Clean Water Act: new regulatory requirements for the mining and energy industries, 

Rocky Mountain Mineral Lcnv Inst., 37, 1991. 
62. 40 C.F.R. § 122.26(b) (13), 1996. 
63. 33 U.S.C. §1342(p)(I), (p)(2)(B), 1996. 
64. 40 C.F.R. §122.26(b)(I4)(iii), 1996. 
65. 42 U.S.C. Sec. 9605, 1996. 
66. Id. at 309-310. 

67. Barry, A., Mining and water quality under the Clean Water Act, Colo. law., 25, 93, 1996. 
68. Schwartz, T., Mining Report Card: Homestake Mining Company, Mineral Policy Center, 1992. 
69. Richins, R. T., Responsible mine management rewarded: Coeur d'Alene leads, Cle111enti11e, winter, 

1991. 
70. Coeur d'Alene Mines, Fact Sheet on Thunder Mountain Gold Mine. 
71. Kenworthy, T., Mining Law: benign and benighted, The Washington Post, October 23, 1993. 
72. Krauss, R. E., The McLaughlin Mine: a 21st century model, The Chiles Alvard Papers, High Desert 

Museum, December 1993. 

73. Homestake Mining Company, McLaughlin Mine: General Information Summary. 


