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Foreword

Federal lands constitute about one-third of the geographical area of
the United States and contain much of its mineral and other natural re-
sources, In recent years, Congress has increasingly been confronted with
difficult questions concerning the development of these mineral resources.
As a result, the Office of Technology Assessment was requested to under-
take this study by the Technology Assessment Board and several congres-
sional committees, including the Senate Committee on Energy and Natural
Resources and the House Committee on Interior and Insular Affairs.

To protect other resources such as forests, grazing land, and wilder-
ness areas, mineral activity has been prohibited or restricted in large por-
tions of Federal lands. It is felt by some that such prohibitions and restric-
tions may seriously harm the domestic mineral industry and that, within a
decade or so, the United States may find itself facing minerals shortages in
a world minerals market that is becoming increasingly tight. Others, how-
ever, are concerned that continued mineral activity under existing laws
and regulations could have major adverse environmental and social im-
pacts.

This assessment examines a series of options that range from contin-
uance of the status quo to major and comprehensive innovations in the
management of mineral activities on Federal lands. It is another in the
series of assessments of energy and natural resources policies that the Of-
fice of Technology Assessment is conducting for the Congress.
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Acting Director
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Executive Summary

A. Introduction

Congress has the constitutional responsibility for managing and disposing of
Federal onshore land, which constitutes approximately 30 percent of all onshore land
in the Nation. The Federal onshore land is concentrated in the regions (primarily in
Alaska and the 11 Western States) that have either supplied much of our past and cur-
rent domestic mineral product ion or are considered to hold the greatest promise for
future domestic mineral discoveries, or both. Yet increasingly large amounts of the
Federal land are being withdrawn from availability for mineral activity, or otherwise
highly restricted, to protect both mineral and nonmineral resource uses and activities
that Congress or the executive branch believes are inadequately protected under the
existing Federal mineral disposal laws. These laws, enacted in piecemeal fashion over
more than a century, contain significant gaps in coverage, result in unnecessary ex-
penses for mineral explorers and miners and needless damage to nonmineral re-
sources, do not assure secure tenure or diligent mineral activity, and do not provide in-
centives or other mechanisms for balancing of mineral and nonmineral resource
values at each stage of mineral activity. Changes in the laws t o resolve some of these
problems may lead to more efficient mineral activity on nonwithdrawn land and to a
halt in or even reversal of the present trend of increasingly large withdrawals. This
trend has made it more and more difficult to explore for and develop minerals on
Federal land. It may have serious adverse consequences on the domestic mineral in-
dustry and, after a deceptive lag of 10 to 20 years (during which time currently known
and available mineral deposits are brought into production, but few new deposits are
discovered and developed for eventual production), on the U.S. mineral posture in an
increasingly tight international minerals environment,

This study was initiated and developed in response to several related requests,
Senator Ted Stevens, a member of the Technology Assessment Board, asked the Office
of Technology Assessment (OTA) to assess “the crucial factors, including land use, en-
vironmental and transportation policies, as they determine the accessibility to
domestic mineral resources, ” and “the likely economic, social, environmental and
other impacts of various policy alternatives designed to increase domestic mineral pro-
ductility. ” Related broad issues of energy and materials supply and use were raised
in a request submitted by the Chairman and the Ranking Minority Member of the
House Committee on Science and Technology. Representative Morris K. Udall, another
member of the Technology Assessment Board and (then) Chairman of the Subcom-
mittee on Energy and the Environment of the House Committee on Interior and Insular
Affairs (now Chairman of the full committee), requested a study or studies of various
natural resource issues as a beginning on an assessment of national growth policy.
Representative Udall’s request called for a study of resource management policies for
land, water, and fuel and nonfuel minerals to: 1) analyze and identify any shortcom-
ings in existing policies and practices, including those involved in choosing between
alternative or conflicting uses of natural resources, particularly mineral and non-
mineral land uses. 2) critically evaluate and extend prior analyses of these issues to
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develop a broader analytical framework; and 3) present options for the improvement
and coordination of the policies and practices of Federal, State, and local governments
in these areas. The study plan, as developed in response to the previously described re-
guests, was supported by a request from the Senate Committee on Interior and Insular
Affairs (now the Committee on Energy and Natural Resources). Subsequently, the
Senate Committee on Governmental Affairs requested and received a brief interim
analysis of the effects of the proposed Department of Energy Organization Act on
Federal land management.

The requests covered a very large number of issues. In order to confine the study
to manageable scope, while still addressing the principal concerns of the requesters,
the study was defined as an analysis of the Federal land management laws and prac-
tices that govern exploration for and development and production of fuel and nonfuel
minerals in Federal onshore land, exclusive of Indian lands, and the interaction of the
Federal laws and practices with State and local controls and payment requirements,
Above all, this study addresses the problems associated with establishing efficient and
equitable mineral land management to: 1) facilitate the identification, development,
and production of the mineral resources in Federal onshore land, 2) do so in an envi-
ronmentally and socially acceptable manner, and 3) accommodate demands for non-
mineral resource uses on such land through provision, as appropriate, for sim-
ultaneous, sequential, or dedicated use. The rationale for and the implications of this
particular focus of the study are discussed in chapter 1.

This executive summary first sketches the important role Federal onshore land
plays in the provision of both minerals and nonmineral resources to the people of the
United States, Next, there is a brief description of the stages of mineral activity and
the role of the various participants at each stage, followed by an outline of the history
and main elements of the Federal laws governing minera activities on Federal onshore
land. Finaly, specific issues and options are presented in each of three major areas of
concern: 1) the coordination of mineral activities undertaken by different individuals
and firms, 2) the coordination of mineral activities with nonmineral activities and
values, and 3) the coordination of regulatory and payment requirements imposed on
mineral activities by different agencies of the Federal Government and by the different
levels of government (Federal, State, and local) in our federal system.

B. The Importance of the Mineral and Nonmineral Resources
on Federal Onshore Land

1. Mineral Resources

An adequate, reliable supply of minerals is essential to the economy and security
of the United States, Mineral materials are the foundation of industrial society. They
provide the physical basis for almost all activities of U.S. citizens. Domestic (United
States) consumption of newly mined minerals in 1976 was amost 40,000 pounds, or 20
tons, per person.
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An important source of U.S. mineral supply is production from domestic mineral
deposits, The demand for newly mined minerals can be reduced, but not eliminated, by
conservation, recycling, reuse, and substitution of minerals and mineral products and
by changes in consumer buying habits. Although imports can satisfy an important part
of the demand, they may make the United States vulnerable to economic and political
decisions or events in the foreign producing countries. Even when imports are secure,
they may contribute to serious balance-of-trade problems. Moreover, a significant por-
tion of our national economic activity and employment, particularly in certain regions,
is based on the mineral-producing sectors. The Bureau of Mines estimated that
materials with a value of approximately $200 billion were processed in 1978 from $20
billion of domesticaly produced nonfuel minerals, $4 billion of reclaimed scrap, and $3
billion of imported nonfuel minerals, and that an additional $19 billion of processed
materials were imported. Roughly $58 billion of domestically produced fuel minerals
and $40 billion of imported fuel minerals and refined petroleum products were con-
sumed. These raw and processed mineral materials are indispensable to our $2 trillion
industrial economy,

Onshore land either presently owned by the Federal Government or obtained from
the Federal Government by private parties under the Federal mineral laws is one of
the more important sources of domestic mineral resources, The Federa Government
owns about 30 percent of the onshore land in the United States. Moreover, the Federa
land is concentrated in the areas considered to be most favorable for the occurrence of
economic mineralization, Most domestic nonfuel mineral production has come from
Federal land areas, which contain the bulk of the known domestic resources of a ma-
jority of the metallic minerals. They also contain major resources of coal, oil shale,
geothermal steam, and uranium, in addition to proportionally smaller, but nevertheless
significant, resources of oil and gas. (Much larger resources of oil and gas may be
found in Federal offshore land.) The role of Federal onshore land in the production of
essential mineral commodities is analyzed in section B of chapter 2 and appendix A.
All the available data indicate that it is clearly in the national interest to consider
carefully opportunities for the identification and production of the mineral resources
in Federal onshore land.

2. Nonmineral Resources

Federal onshore land contains not only minerals, but valuable nonmineral re-
sources, both commercial (e.g., timber, forage, and water) and noncommercia (e.g.,
nongame wildlife, archeologic sites, scenic landforms, parks, and wilderness). Initially
as a result of historical accident and subsequently by design, the Federal Government
became the owner (in trust for the public) of the Nation's most important and unique
nonmineral resources, particularly the noncommercial ones. The Government’s
holdings of such resources are now among the most significant in the world.
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C. Mineral Exploration, Development, and Production:
Stages and Participants (Chapter 2)

1. Stages

“Mineral exploration® is the process of identifying and investigating “targets’ in
order to discover an economic mineral deposit. “Development” is the work required to
prepare a deposit, once discovered, for production. “Production” is the actual mining,
processing, and shipment of the mineral or ore. The fina offsite conversion of minerals
to a form sufficiently pure for industrial purposes through refining, smelting, and
similar processes is excluded from the study.

In general, each stage of mineral activity, from initial geologic reconnaissance of
large areas (i.e., hundreds and even thousands of square miles) to actual production,
involves applying successively more discriminating and more expensive techniques
and heavier equipment to successively smaller land areas (eventually a few square
miles or less), The small areas are subjected to detailed surface investigation and
three-dimensional physical sampling (e. g., drilling) to determine if they actualy con-
tain an economic mineral deposit. If such a deposit is found, it and the immediately sur-
rounding land, as required, are developed for production.

2. Participants

The backbone of the mineral industry in the [9th century was the large number of
individual prospectors and employees of small mining companies who found and
worked high-grade deposits that were discoverable through examination of the sur-
face of the land, Major deposits were usualy syndicated or turned over to larger firms
for development and production. Well into the 20th century, individuals using conven-
tional prospecting techniques continued to discover a large proportion of the economic
mineral deposits, although development and production (which involved greater costs
and more complex technology) became more and more the province of larger firms.

Data on current exploration and mining activities, however, show that the roles of
the individual prospector and the small firm have declined sharply in recent years be-
cause of the low-grade or hidden character of most of the remaining undiscovered de-
posits in the onshore United States. The discovery and development of these lower
grade or hidden deposits require advanced technology, multidisciplined staffs, and
large expenditures, The available data indicate that, with some exceptions, individual
prospectors and small firms no longer make discoveries of significant commercial
mineral deposits, The available data also suggest, although less clearly, that they do
not often identify or delineate the targets that the larger firms then investigate for an
economic deposit. Most individual prospectors stake out claims on land that might be
mineralized, investigate the surface more or less diligently within the limits of their
funding and expertise, and try to get the larger firms to perform detailed exploration
of the claimed area. The larger firms form the geologic models, identify the targets,
and discover, develop, and produce the deposits.
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Some individual prospectors and small exploration firms provide technical and
consultant services to or perform contract or “farm out” work for the larger firms, or
occasionally initiate their own projects with financing from the larger firms or from
local investors. A more independent role is played by small firms in the development
and production stages. Small product ion firms account for all or much of the product-
ion of some of the more common minerals. They operate, according to one survey, over
75 percent of al mines, and they account for 5 percent of the total value of U.S. pro-
duction. The small mines are important sources of local employment and of production
of smaller deposits.

D. History and Main Elements of the Existing Federal Onshore
Mineral Laws (Chapter 3)

1. The Mining Law of 1872

During the 19th century, settlement of the public domain (the vast Federal terri-
torial lands) was encouraged by enactment of laws providing for free, or amost free,
disposal of the public domain to individuals and firms for mining, logging, farming,
ranching, irrigation, railroad, and other purposes.

The Mining Law of 1872 was enacted during this period. It originally governed the
disposal of al mineras other than coal on the public domain. It still authorizes any per-
son to enter on the public domain to explore for and mine valuable deposits of amost
al the non fuel minerals.

Rights are acquired under the Mining Law by actual discovery of a “valuable
mineral deposit” and physical “location” (staking) of a mining claim encompassing the
deposit. Claims may be located on any public domain land that has not been withdrawn
from the operation of the Mining Law. No permission need be obtained from nor
notification given to the Federal landowner prior to locating a claim. Each claim is
limited in size to about 20 acres, but a person can locate as many claims as he wants. A
valid discovery must be made on each claim. If a discovery is made, the claimant can
acquire ownership of the surface as well as the minerals by performing at least $500
worth of mineral development work, complying with lengthy and sometimes expensive
application procedures, and paying $2.50 or $5 per acre, depending on the type of
claim, for a title document known as a “patent. " The claimant can mine without ob-
taining a patent, in which case there is no charge by the Government for the extraction
of the minerals or the use of the surface. (There is, as for any other business, a
multiplicity of Federal and State taxes (see chapter 6, section E for a discussion of the
State taxes).)

Under the literal language of the Mining Law, discovery must precede location of
the claim, However, the courts have created the pedis possessio doctrine, which per-
mits location of a claim prior to discovery and protects the locator against encroach-
ment by other miners as long as he is in actual possession of the claim and diligently ex-
ploring for minerals. The doctrine applies separately to each claim in a group of
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claims; it protects only those claims actually being occupied and worked. Moreover, it
does not protect the explorer from an ouster by the Government, through the process
of land withdrawals.

An unpatented mining claim must be maintained by the performance of at least
$100 worth of “assessment” (development) work each year (in practice, a commercial
mineral developer will often spend much more than the minimum statutory amount).
Assessment work can be combined for groups of claims in common ownership, if the
work benefits al the claims in the group. There are no assessment work requirements
for patented claims. Both patented and unpatented claims continue indefinitely with or
without mineral production.

The Mining Law authorizes the States where the Mining Law applies to prescribe
procedures for locating and recording mining claims, to specify the amount of annual
assessment work required above the $100 per claim minimum, and even to establish
rules for working mines on patented claims necessary for their complete development.
Generdly, the States have only specified procedures for locating and recording claims.
The Federal Land Policy and Management Act of 1976 requires, for the first time, that
information about the original location and subsequent holding of unpatented claims
be recorded with the Federal land manager as well as with the States.

2. The Mineral Leasing Act of 1920 and Related Leasing Laws

Early in the 20th century, as a result of public concern over monopolization and
depletion of mineral and nonmineral resources on the Federal lands, certain resources
began to be reserved from disposal. National forest reserves were created to protect
timber and watersheds; national parks were created to preserve scenic, recreational
and wildlife values; and naval petroleum reserves were created to maintain a secure
source of oil and gas for the national defense. Similarly, the fossil fuel, fertilizer, and
chemical minerals and the land containing them were reserved from disposal under
the Mining Law and made subject to leasing at the discretion of the Secretary of the In-
terior under the Mineral Leasing Act of 1920 and related statutes.

The Mineral Leasing Act of 1920 was a magjor departure from the earlier policy
for disposal of Federal minerals. The absolute right to enter, locate, develop, mine, and
(if desired) purchase mineral land under the Mining Law and the Coa Act of 1873 was
replaced, for land containing the fossil fuel, fertilizer, and chemical minerals, with a
discretionary permit and leasing system. The Secretary of the Interior was authorized
to issue prospecting permits and leases for exploration for and development and pro-
duction of such minerals and, within broad statutory limits, to establish rentals,
royalties, and other conditions to ensure competition, diligent development, the highest
use of the land, and payment to the public for the appropriation of its mineral
resources,

The Mineral Leasing Act has been amended numerous times since its initial
passage in 1920, especially with respect to oil and gas. However, its fundamental
structure and purposes remain unaltered. Achievement of these purposes has been im-
peded by shortcomings in the Act itself and in its administration.
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Subsequently, additional laws were passed (or executive actions taken) reserving
more lands from disposal under the Mining Law and the nonmineral land laws.
Minerals on some of these lands were made subject to lease under special leasing
laws. Separate laws were also passed authorizing leasing of some or all minerals on
various tracts of Federal land acquired for special purposes outside the public domain.
Eventually, al the remaining public domain was reserved from disposal under the
homestead and other nonmineral land laws, although much of the public domain con-
tinues to be subject to disposal under the Mining Law.

3. Sale of Common-Variety Minerals

Common varieties of sand, stone, gravel, pumice, pumicite, or cinders were re-
moved from location under the Mining Law and, together with common varieties of
clay and other mineral materials, made subject to disposal (the minerals only, not the
surface) through competitive bidding by the Surface Resources Act of 1955. If the land
involved has been withdrawn for the use of a Federal department or agency, or a State
or local government, no disposal may be made without the consent of that governmen-
tal unit.

E. Issues and Options

The remainder of this executive summary summarizes the material in chapters 4,
5, and 6 on issues and options for facilitating the identification, development, and pro-
duction of mineral resources on Federal onshore land, while accommodating demands
for nonmineral resource uses on such land through provision, as appropriate, for
simultaneous, sequential, or dedicated use.

The discussion here, as in the chapters, is divided into three mgjor areas. 1) coor-
dination of mineral activities undertaken by different individuals and firms (chapter
4), 2) coordination of mineral activities with nonmineral activities and values [chapter
5), and 3) coordination of regulatory and payment requirements imposed on mineral
activities by different agencies of the Federal Government and by the different levels
of government (Federal, State, and local) in our federal system (chapter 6). Within
each of these three areas of concern, options are presented in ascending degree of the
amount and character of change involved when compared with the existing distinct
systems. 1) no changes at all, 2) moderate adjustments to the existing distinct systems,
3) major adjustments to the existing distinct systems, and 4) for the first two areas of
concern only, adoption of a comprehensive new approach. In each option other than
the “no change” options, an attempt is made to eliminate unnecessary or duplicative
regulations, to address questions of efficiency and equity in other regulations, and,
where it seems appropriate, to replace regulatory restrictions with more flexible pay-
ment requirements or incentives. The options include changes in the Federal minera
land laws only. More general options, such as changes in Federal tax, trade and envi-
ronmental laws that would address some of the issues raised in this study from a
global perspective rather than as a special issue for Federal mineral land manage-
ment, are beyond the scope of this study.
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The identically numbered options, other than the “no change’ options, for the
three areas of concern are merged in table 1 at the end of this executive summary, The
advantages and disadvantages of the elements of the options are discussed in greater
detail in chapters 4, 5, and 6. Many of the elements are controversial; some are highly
controversial. This report has not examined in depth the entire range of impacts that
would be expected from the implementation of the options presented below.

F. Issues and Options Related to Coordination of Mineral
Activities Undertaken by Different Individuals and Firms
(Chapter 4)

Option 1. The Existing Systems (“No Change” Option)

The existing laws that govern mineral activities on Federal onshore land were
enacted over more than a century. Different provisions within the same law or in dif-
ferent laws were enacted for land in different States, for land acquired by different
methods, for different minerals, or for different geologic configurations of the same
mineral. The resulting collection of laws contains significant gaps in coverage, treats
physically similar lands or mineral deposits differently, and otherwise makes distinc-
tions that often seem arbitrary or are difficult to apply.

The patchwork of existing mineral laws creates legal and practical barriers to
multiple-mineral exploration and development on the same tract of Federal land. It
also creates uncertainty about the procedures to be followed to find and develop the
growing number of mineral resources, such as zeolites, that cannot easily be classified
as being subject to one law or another.

Tenure for mineral activities is uncertain and insecure under each of the existing
laws. Under the Mining Law, there is no way to obtain exploration rights secure
against the Government even after particular targets have been staked, and the pedis
possessio doctrine provides only very weak protection against other mineral explorers,
Under the leasing and sale laws, exploration rights valid against other mineral ex-
plorers and the Government can be obtained, but the granting of such rights is at the
complete discretion of the Secretary of the Interior. Development and production
rights for al minerals under the Mining Law and for nonfuel minerals under the leas-
ing laws depend on satisfaction of the shifting and uncertain “discovery of a valuable
mineral deposit” test,

On the other hand, the existing laws provide very few effective requirements or
incentives for diligent exploration, development, or production once mineral rights
have been acquired. Speculators or inadequately financed explorers or developers
can tie up promising mineral land for many years, often indefinitely, or can burden
future mineral activity by retaining overriding royalties although they have done
nothing to develop the land. It is difficult, if not impossible, to prove noncompliance
with such work requirements as do exist, and the Government may not be able to
cancel mineral rights even when noncompliance has been proved. Many of the claim
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location and work requirements imposed by the Federal and State governments under
the Mining Law do not promote the identification and [development of economic
mineral deposits, but rather result in needless damage to the land and expense to the
explorer or developer. However, some States have recently changed their discovery
work requirements to reduce such needless damage and expense.

The maximum acreage limits on individual mining claims or mineral leases are, in
some cases, insufficient for modern mineral projects and techniques, These limits can
prevent formation of economic mining units for competitive leasing and can cause un-
necessary and unproductive work when the work requirements specified for each
clam or lease cannot be aggregated for contiguous claims or leases. Minimum acreage
limits either do not exist or are not set high enough to prevent splintering of economic
mining units by speculators, making it more difficult to assemble such units, ad-
minister the laws, and reduce the anticonservation effect of overriding royalties,

Expense and uncertainty exist under the leasing laws as a result of the blurred
distinctions between known and unknown mineral areas, Competitive bonus bidding
for known mineral areas places individuals and smaller firms at a disadvantage. Gross
royalties inserted in leases for known and unknown mineral areas can result in failure
to produce lower grade minerals that otherwise could be efficiently recovered.

Finally, the Mining Law has some outmoded provisions (such as the provisions for
extralateral rights and tunnel sites and the distinctions among lode and placer claims
and millsites) that create problems for the mineral industry without serving any useful
purpose.

Option 2. Moderate Adjustments to the Existing Distinct Systems

Moderate adjustments could be made to some of the existing distinct systems that
would eliminate or reduce a good part of the inefficiency and uncertainty that now ex-
ist. These adjustments would be ‘‘moderate’ in the sense that they would not ater the
basic character of the present systems, Consequently, they would not affect aspects of
a system that are a key part of its structure, nor would they eliminate the gaps and un-
certainties that arise from the existence of a number of distinct systems.

For example, the tunnel site, lode versus placer, and extralateral right provisions
in the Mining Law could be eliminated. Maximum limits on the size of individua claims
under the Mining Law could be replaced with much larger maximum limits on the area
that could be treated as a unit for the purpose of satisfying work reqguirements. Dam-
aging and unproductive claim marking and location requirements could be replaced
with filings in the local land office, as is currently the practice under the leasing laws.
The existing annual work requirements could be increased dlightly each year a claim is
held, and work performed in excess of the requirement for a particular year could be
“banked” and applied toward requirements in subsequent years. Payments could be
allowed in lieu of actual work. Failure to file proof of such work or make payment
every year would result in automatic cancellation of the claim. If it is desired to re-
quire payments to the Federal Government for production of minerals under the Min-
ing Law, then the payments probably should be structured as a share of net profits
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(gross income less expenses and a minimum return on investment) in order to avoid in-
efficiencies that may result from other types of mineral value payment requirements.
It should be noted, however, that payments for mineral value are much less important,
from the standpoint of either efficiency or equity, than payments in lieu of work re-
quirements or payments for damage to nonmineral resources.

Similarly, maximum acreage limits could be eliminated from the leasing laws. An
escalating, payable, bankable work requirement could be introduced similar to the one
outlined above for the Mining Law and aready in effect for oil shale and geothermal
steam leases. Gross royalties could be replaced by profit-share payments.

Minimum sizes could be specified for clams and leases, and overriding royalties
could be eliminated, severely limited, or required to be based on net profits rather than
on gross income,

Claims and leases could be terminated automatically after 15 to 20 years if devel-
opment had not yet been completed—that is, unless there were a well or mine produc-
ing or capable of producing. The escalating, payable, bankable work requirement
could be replaced, after development had been completed, by a requirement of annual
commercial volume production, or payment of an advance royalty on such production
in lieu of actual production. The Secretary of the Interior could be authorized to sus
pend any work or production requirement for good cause shown in a particular case,
but might not be allowed to extend the 15- to 20-year period alowed for completion of
development.

These adjustments could greatly improve the efficiency of mineral activities. How-
ever, substantial problems would remain. For example, the work requirements, al-
though improved, would still be insufficient to ensure diligent mineral activity, and ten-
ure for exploration, development, and production, especially for the nonfuel minerals,
would continue to be uncertain and insecure.

Option 3. Major Adjustments to the Existing Distinct Systems

Further adjustments, in addition to those outlined in the previous “moderate ad-
justments’ option, would be necessary to provide for secure tenure and diligent activi-
ty under the mining and mineral leasing laws. These adjustments would eliminate or
revise major elements of each separate system. However, they would still not eliminate
the gaps and uncertainties created by the existence of a number of distinct systems.

Secure exploration rights could be created under the Mining Law by granting to
each claimant an exclusive right to explore, valid against the Government as well as
against other explorers, for a 2-year period, perhaps renewable for an additional 2
years for good cause shown. In addition, the “discovery of a vauable mineral deposit”
test for acquiring and maintaining development and production tenure could be
eliminated. Any explorer willing and able to begin substantial development activity
upon termination of the exploration period would automatically be granted tenure for
development and production. Alternatively, development and production tenure could
be granted initially aong with the exploration tenure, subject to the condition that ex-
ploration be completed within 2 (perhaps extendable to 4) years. Either way, the
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tenure package would be subject to the work requirements and time limits on develop-
ment, and the produce-or-pay conditions on production, outlined above in the
“moderate adjustments”’ option. Moreover, to prevent speculation in and tying up of
mineral land, the escalating annual work requirements would be applied to explora-
tion as well as development and increased to a level comparable to actual expendi-
tures on good faith exploration and development. (The annual work requirements
could be either uniform requirements revised periodically on the basis of reported ex-
penditures on actual projects, or ad hoc negotiated requirements built into a “develop-
ment contract.”)

Patents (ownership documents) would continue to be granted under the Mining
Law, but only after commencement of development. To prevent abuse of the liberalized
tenure provisions, a patent would grant ownership of the minerals only, not the sur-
face. Use of the surface, for mining-related purposes only, could be alowed upon pay-
ment of an appropriate rental. The minera ownership would revert to the Government
if the annual work or production requirements were not satisfied or if the surface
were used for nonmineral purposes.

Similar adjustments could be made under the leasing laws. The “discovery of a
valuable mineral deposit” test for acquiring development and production tenure for
nonfuel minerals under the leasing laws could be replaced by automatic grants of such
tenure, as outlined immediately above for the Mining Law, and subject to the same
work requirements, time limits, and conditions. These work requirements, time limits,
and conditions could also replace similar but less effective provisions currently ap-
plicable to the tenure granted for exploration for and development and production of
the fuel minerals under the leasing laws. Again, the escalating work requirements
would have to be increased to a level comparable to actual expenditures on good faith
exploration and development in order to avoid speculation in and tying up of mineral
land.

Finally, the distinction between known and unknown mineral areas could be
eliminated from the leasing laws and avoided under the Mining law, since (a) profit-
share mineral value payments should satisfy those who believe that the Government
should receive payment for its mineral resources, (b) the substantial escalating work
requirements should deter speculation, and (c) the elimination or restriction of overrid-
ing royalties should also deter speculation and minimize burdens on production result-
ing from such speculation. Competitive bidding or a lottery could be reserved for those
situations where more than one person filed a clam or applied for a lease for the same
tract of land during, for example, any 10-day period.

As is discussed below, several of these major adjustments would eliminate some
of the strongest protections of nonmineral values that now exist under the mining and
mineral leasing laws (e. g., the “discovery of a vauable mineral deposit” test for ac-
quiring development and production tenure under the mining and mineral leasing laws
and the ability to withdraw claimed land from continued exploration under the Mining
Law). Therefore, it is doubtful that these adjustments could be made without also
making other changes to ensure proper balancing of mineral and nonmineral resource
values. (See option 4 immediately below and option 3 in section G.)
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Option 4a. Replacement of the Existing Distinct Systems With a Comprehensive
System for All Minerals

If al the moderate and major adjustments listed above were made to the existing
distinct systems, the various systems would be practically identical in structure, re-
quirements, and effects, and there would be little reason for continuing the distinc-
tions among minerals and lands covered by the systems.

Thus, the confusion and costs involved in applying the lines that separate the sys
tems, and the impediments to efficient multiple-mineral operations inherent in such
line-drawing, could be eliminated by combining all minerals and lands under one com-
prehensive system [either location, leasing, or some other system). A claim or lease
under this comprehensive system would grant exclusive rights for al minerals.

The major remaining obstacle to such a comprehensive system would be the
theoretical distinction between a miner's absolute right of access under the Mining
Law and his access subject to the discretion of the Secretary of the Interior under the
leasing and sale laws. But the “absolute” right of access under the Mining Law can be
and increasingly has been blocked or restricted through land withdrawals or through
delays or restrictions on rights-of-way or other land use permits. Withdrawals can
now be made at any point during exploration under the Mining Law, so that explora-
tion access and tenure are even more uncertain under the Mining Law than they are
under the leasing and sale laws. One of the major adjustments to the Mining Law listed
above would provide for exploration tenure secure against such land withdrawals. But
it is doubtful that such an adjustment could be made without eliminating the absolute
right of access, unless better provisions for coordinating mineral and nonmineral ac-
tivities were also adopted. If such better provisions were available, they could be ap-
plied also to the leasing and sale laws in order to reduce the need for Secretaria dis
cretion over access under those laws.

In sum, the need (or lack of need) for Secretarial discretion over access is the
same under each of the adjusted distinct systems, and the resolution of the discretion
issue should be the same for each distinct system, or for any comprehensive system re-
placing the distinct systems. In other words, the discretion issue should not deter con-
sideration of adopting a comprehensive new system.

Option 4b. Partial Replacement of the Existing Distinct Systems With a
Comprehensive System for Nonfuel Minerals Only

For a number of reasons, it might be considered desirable to exclude the fuel
minerals (except perhaps uranium) from a comprehensive system like the one de-
scribed above.

First, Congress has given considerable attention to the laws governing some of the
fuel minerals—oil, gas, geotherma steam, and coal. Congress might not want to alter
laws in which it had aready invested so much effort, even though those laws contain
many defects in common with the systems governing nonfuel minerals. This is actually
an argument against making any adjustments at al to the fuel mineral leasing systems,
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rather than an argument against including them, once adjusted, in a comprehensive
system.

Second, it would be difficult to define the Department of Energy’s proper role,
under its recently granted authority over some aspects of fuel mineral leasing, in a
comprehensive system that combined all mineras under each clam or lease. This dif-
ficulty would be eliminated if, as is suggested (on other grounds) in the third option in
section H, the Department of Energy’s authority over fuel mineral leasing were revised
or revoked.

Third, there are large, known, untapped resources of some fuel minerals—e,qg,,
coa and oil shale. It has been argued that greater control should be exercised over
these fuel minerals in order to prevent premature or speculative leasing and unde-
sirable cumulative damage to the physical and socioeconomic environments, But such
control would clearly be available under a comprehensive all-mineral system that
made access subject to the discretion of the Secretary of the Interior, Even under a sys
tem of nondiscretionary access, these concerns could be handled adequately by appro-
priate diligence, payment, nonmineral resource protection, and socioeconomic impact
provisions in an al-mineral system,

G. Issues and Options Related to Coordination of Mineral
Activities With Nonmineral Activities (Chapter 5)

Option 1. The Existing Systems (“No Change” Option)

The existing laws treat mineral exploration, development, and production as dis-
tinct activities outside the mainstream of the land use planning and management proc-
ess for Federal onshore land, even though mineral and nonmineral resource uses are
unavoidably intertwined. These laws reflect the belief that mineral production is the
best use of any tract of land and thus make mineral activity the preferred use on any
Federal land that is open to such activity, Except for recent enactments governing
coal, the laws contain no explicit procedures for coordinating mineral activities with
nonmineral activities.

Regulations have been promulgated under the mining and mineral leasing laws to
control the impacts of mineral activities on surface resources, These regulations are
couched in broad language and do not contest the miner’'s preferred right to explore
for and develop the minerals in a tract. The regulations are not tailored to varying land
characteristics. They do not attempt to control the method of development, but rather
seek to mitigate its impact on surface resources by relying on negotiated approval of
operating plans.

The regulations applicable to activities under the Mining Law do not cover most
Federal land. They do not apply to unpatented mining claims outside the national
forests or to patented mining claims outside the national parks or wilderness areas.
The Forest Service regulations, which were adopted in 1974 against a background of
uncertainty about the extent of the Forest Service's authority to control the impacts of
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Mining Law activities, have minimal sanctions, do not require filing of notices of activi-
ty by most mineral explorers, and are sometimes hesitantly enforced. However, the
Forest Service has imposed and enforced strict surface protection requirements in
certain areas.

Many provisions in the Mining Law result in unnecessary damage to surface re-
sources and disruption of surface use and management. For example, the Federal and
State claim marking and work requirements (including State discovery work require-
ments and Federal pedis possessio and assessment work requirements) require a
mineral explorer to disturb the surface without any benefit necessarily being obtained
in terms of efficient or diligent mineral activity. The pedis possessio requirements also
encourage mineral explorers to attempt to prevent use of the surface by others. The ir-
regular shapes of claims, coupled with the miner's right to acquire title to the surface
as well as to the minerals, lead to a jigsaw pattern of surface ownership that can
frustrate efficient planning and management of surface use. Federal land use planning
and management are further inhibited by the knowledge that any plan or use can be
preempted at any time by mineral activities under the Mining Law, unless the land is
withdrawn from mineral entry, or even by nonmineral activities on a nearby patented
claim, Medium- or long-range land use planning is similarly inhibited under the
mineral leasing laws when leases are issued or can be renewed for indefinite periods
without any production.

On the other hand, because the regulatory controls on mineral activities under the
existing laws, although generally weak, are broadly worded and applied in an ad hoc
manner to specific mineral projects, they can create considerable uncertainty with re-
spect to the requirements that will actually be imposed on a particular project. Tech-
nically, the controls cannot go beyond the restrictions expressed or implied in the
governing regulations (or lease), and they cannot substantially interfere with the
miner’s right to develop the mineral deposit as he sees fit. But the broad wording of the
regulations, together with the miner's desire to avoid the delays involved in admini-
strative or judicial appeals, give the responsible Federal officer considerable leverage
to impose substantial restrictions on mineral activities. Furthermore, strict conditions
can be imposed on nonfuel mineral projects under the mineral leasing laws after explo-
ration and before development, even if such conditions would make development and
production uneconomic, since a lease is required for development and production after
successful exploration under a prospecting permit.

Additional uncertainty with respect to mineral tenure results from the use of the
“discovery of a valuable mineral deposit” test for acquiring development and produc-
tion rights to any mineral under the Mining Law and to nonfuel minerals under the
mineral leasing laws. Under the present interpretation of the test, nonmineral values
are not balanced directly against mineral values in order to decide whether mineral
development and production rights should be granted, although such a comparative
value test has been used in the past and could enjoy a resurgence. However, some
nonmineral values are considered indirectly to the extent that regulations protecting
such values impose costs on the miner. Such costs are included in an increasingly com-
prehensive definition of the considerations a prudent miner would take into account in
deciding whether a mineral deposit is valuable. This indirect approach must
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necessarily leave out a fairly large range of nonmineral values. Thus it does not go far
enough, in the opinion of surface resource users. On the other hand, miners believe
that it goes too far in second-guessing their profitability calculations and exposing
them to the danger of losing tenure after considerable effort has been spent on explo-
ration.

Activities under the mining and mineral leasing laws are subject to Federal and
State air quality, toxic sustances control, and other environmental laws of a general
nature that impose stringent requirements for mitigation of certain impacts resulting
from mineral activity. However, these general environmental laws do not reach the
central issues of land resource allocation and use that are at the core of today’s debate
over Federal mineral land management,

The existing laws require very few payments for damage to or appropriation of
nonmineral resources. Nominal payments of $2.50 or $5 per acre are required to ob-
tain title to the surface under the Mining Law, and nominal annual rentals of only
$0.25 to $2 per acre are required under the mineral leasing laws. In addition, bonds to
ensure reclamation, if feasible, and payments for damages to privately owned crops,
agricultural improvements, and grazing values may be required. These payment re-
quirements are not sufficient to ensure proper balancing of mineral and nonmineral
resource values.

The lack of adequate regulatory or payment mechanisms under the existing laws
has been partially responsible for the withdrawal of increasing amounts of Federal
land from the operation of the mining and mineral leasing laws in recent years, Formal
withdrawals of land from the operation of the Mining Law have been almost double
those under the mineral leasing laws, if only normal withdrawals are taken into ac-
count (that is, omitting the unique situation created by the Alaska Native Claims Settle-
ment Act). (See chapter 5, section G for the calculations and analysis. ) This is because
initial access to land for mineral activities under the Mining Law is a statutory right
that can be blocked only by withdrawals, while initial access under the mineral leasing
laws is at the discretion of the Secretary of the Interior, who can block access by
refusals to lease as well as by forma withdrawals. The amount of land either formally
withdrawn or highly restricted (for example, by policies that discourage leasing or is
suance of necessary rights-of-way) is approximately the same for the Mining Law and
the mineral leasing laws. Withdrawals and antileasing restrictions continue to be
made, and are maintained, to protect mineral and nonmineral resource uses and
values that Congress or the executive branch believes are inadequately protected by
existing regulations and payment requirements. Mineral activity is thereby completely
precluded, even though properly restricted mineral activities might be entirely com-
patible with protection of such uses and values. (An extensive analysis of withdrawals
and other restrictions affecting mineral activity in 1975 is contained in appendix B and
is summarized in section G of chapter 5.)

Conversely, mineral activity continues to be the preferred use on nonwithdrawn
land under the Mining Law and on leased land under the mineral leasing laws. Mineral
rights, once acquired, override all nonmineral resource values, regardless of the rel-
ative values of the minera and nonmineral resources. Mineral rights may be acquired
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by simply staking out a claim under the Mining Law. Advance notice to or permission
from the Federal or private surface owner is not required. The Secretary’s discretion
to grant access under the mineral leasing laws may be exercised, as it was until very
recently, routinely in favor of granting access, with little attention paid to the potential
impact on nonmineral resources, except in those few cases where access must also be
approved by the Federal agency responsible for management of the surface.

The Mining Law has been abused by persons who are not interested in mineral ac-
tivity but rather want to make use of or even obtain title to the surface. This abuse has
been made possible by the absolute right of entry under the law, the very weak and
practically unenforceable controls over diligent activity, and the lack of adequate con-
trols over use of the surface. Even though some actions have been taken to curb this
abuse, such as removing common-variety minerals from location under the Mining Law
and requiring all claims to be recorded at the Federal land office, some abuse remains
because of the underlying difficulties with enforcing provisions of the Mining Law.

Option 2. Moderate Adjustments to the Existing Distinct Systems

Almost all the moderate adjustments discussed in option 2 in section F, dealing
with improved coordination of mineral activities undertaken by different individuals
and firms, could also improve coordination of mineral activities with nonminera ac-
tivities.

For example, unnecessary surface damage, jigsaw land use patterns, and uncer-
tainty about land status are caused by existing Federal and State claim location and
marking requirements under the Mining Law. These problems could be greatly re-
duced by replacing the physical location procedures with filings in the local Federal
land office according to subdivisions of the public land surveys. For unsurveyed land,
clams could be required to be rectangular in shape, oriented north-south or east-west,
and depicted and described (through reference to permanent physical features) on the
best available map of the area. A survey of the claim could be required as a precondi-
tion to development. The surface damage attributable to unproductive pedis possessio
and assessment work requirements under the Mining Law could be reduced by replac-
ing the maximum size limits on individual claims with generous limits on the size of an
area that could be treated as a unit for the purpose of satisfying work requirements,
and by allowing payments in lieu of actual work and “banking” of excess work.
Payments for mineral value comparable in magnitude to those required by non-Federal
landowners could be instituted to avoid possible underpricing and inefficient use of
Federal land.

Similar adjustments, also described in option 2 in section F, could be made to max-
imum acreage limits, work requirements, and payments for mineral value under the
mineral leasing laws.

The remaining adjustments outlined in option 2 in section F, such as minimum
sizes for mining claims and minera leases, time limits on development tenure, and pro-
duce-or-pay conditions on production tenure, would make it easier to keep track of
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land status and would prevent land from being held indefinitely without any develop-
ment or production.

Other adjustments could also be made that would improve coordination of mineral
and nonmineral activities without making major changes in the existing systems. For
example, the existing requirement of consent by the surface management agency to is
suance of leases for certain minerals on certain lands could be extended to leases for
al minerals on al lands, (The requirement would not apply to mining claims under the
Mining Law. ) Ad hoc, broadly worded surface use regulations, similar to those now in
existence for some mining claims and all leases, could be applied across the board to
mineral activities on all lands under all the Federal mineral laws. Such regulations
could include a prohibition on any residential use of the surface of a mining claim or
mineral lease without permission from the surface management agency or surface
owner. No surface-disturbing mineral activity could proceed without first filing a no-
tice of intent with the surface management agency or surface owner.

These adjustments would eliminate or revise many regulations that cause need-
less and unproductive expense to the mineral explorer or miner and unnecessary
adverse impacts on nonmineral resources, particularly under the Mining Law. They
would also reduce some of the uncertainty over land use management and planning
under the existing systems, by placing some diligence-related conditions on the dura-
tion of mineral tenure and by making all mineral activities subject to Forest Service
type regulations requiring limited mitigation of impacts on surface resources.

However, the adjustments would not resolve the most serious problems involved in
coordinating mineral activities with nonmineral activities under the existing systems,
On the one hand, they would not reduce miners uncertainty about nonmineral re-
source-related controls over mineral access and tenure. On the other hand, they would
not affect any person’s absolute right to locate mining claims on any nonwithdrawn
area of the public domain, and to obtain ownership of the surface as well as the
minerals upon discovery of a valuable mineral deposit. Nor would they affect the ab-
solute preference given to mineral activity on any land covered by a mining clam or
mineral lease. Mineral rights, once acquired, would continue to override all non-
mineral resource values. Thus, the adjustments would not significantly reduce the
pressure for withdrawals of land from mineral activity in order to protect mineral and
nonmineral resource values.

Some additional moderate adjustments could be made to lessen slightly the
adverse effect that withdrawals have on mineral availability. Stale withdrawals no
longer needed to protect nonmineral resource values could be identified and
eliminated through a better withdrawal review program. Or, if such a program would
be impractical because of the poor condition of land records, a fresh start could be
made by terminating all withdrawals, except those made by Congress, that are not
confirmed by the responsible agency within a certain number of years—a sort of re-
recordation requirement for withdrawals analogous to the recordation requirement
for mining claims. But, the latter approach would run the risk of inadvertently leaving
important nonmineral resources unprotected.
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In addition, some continuing mineral appraisal activity on withdrawn lands could
be provided through a specific Government program for periodic assessment of the
mineral resource potential of such lands. The program might include detailed Govern-
ment exploration and evaluation where needed to decide whether certain withdrawn
land should be reopened to private mineral activity.

Option 3. Major Adjustments to the Existing Distinct Systems

Several of the most serious problems involved in coordinating mineral activities
with nonmineral activities under the existing systems would be eiminated by the ma
jor adjustments described in option 3 in section F for improved coordination of mineral
activities considered by themselves. These include: replacing pedis possessio explora-
tion tenure under the Mining Law with a secure, limited-in-duration exploration right;
establishing more realistic, flexible, and enforceable work requirements under the
mining and mineral leasing laws,; eliminating the “discovery of a valuable mineral de-
posit” test for acquiring development and production tenure under the laws; limiting
patents (fee title) under the Mining Law to the minerals in the claimed land, with a
right to use the surface for mining-related purposes on payment of rent; and
eliminating or restricting overriding royalties.

Two of the above adjustments—the elimination of the “discovery of a valuable
mineral deposit’ test under the mining and mineral leasing laws and the provision of
secure exploration tenure under the Mining Law—would greatly reduce the uncertain-
ty now faced by explorers and miners under the mining and mineral leasing laws, An
analogous adjustment would make the “preference right to a lease” for successful
prospectors under the mineral leasing laws a clear option exercisable by the prospec-
tor, rather than a mere right of first refusal should the Government decide to issue a
development-production lease. These adjustments, however, would eliminate some of
the most important protections of nonmineral values that now exist. To compensate for
the loss of these protections, the statutory right of access under the Mining Law could
be converted to access at the discretion of the Secretary of the Interior or the surface
management agency, or both, as is now the case under the mineral leasing and sale
laws. (Unlike now, the access under each law, once granted, would be secure for ex-
ploration, development, and production. ) In addition, the surface use regulations
under each law could be strengthened. The surface management agencies could be
given clear authority to control the surface impacts of mineral activity, including the
power to prohibit some or all surface impacts when necessary to protect important
surface values. Finally, miners could be required to pay for damage to some publicly
owned as well as privately owned surface resources and facilities in order to en-
courage mineral activity that is efficient from the standpoint of total resource use,

These adjustments could provide for better balancing of mineral and nonmineral
resource values than occurs under the existing systems. They would substantially re-
duce the need to rely on the withdrawal power to protect nonmineral resource values.
They would also greatly reduce the uncertainty that currently exists with respect to
maintaining exploration tenure under the Mining Law and acquiring development and
production tenure for the nonfuel minerals under the mining and mineral leasing laws,
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However, there still would be considerable uncertainty about the acquisition of
exploration tenure and about the specific nonmineral resource protection require-
ments that would be applied after tenure is acquired in any particular case. Perhaps
these uncertainties could be reduced by guidelines limiting the Government’s dis-
cretion over access and over specification of nonmineral resource protection require-
ments after access is granted, But excessively restrictive guidelines would not ade-
quately protect nonmineral resource values, given the current broad nature of non-
mineral resource protection requirements.

Option 4. A Shift to Integrated Mineral and Nonmineral Resource Management

The adjustments listed in the two preceding options do not resolve the fundamen-
tal dilemma of how to provide for open access to and secure tenure on Federal land for
private mineral exploration, development, and production while also assuring proper
balancing of mineral and nonmineral resource values during each stage of minera ac-
tivity (see chapter 5, subsection C(4)).

One approach that might go a long way toward resolving this fundamental dilem-
ma would build on the emerging practice under the mineral leasing laws of basing sur-
face use restrictions on analysis of the land types and land use characteristics of par-
ticular areas. In certain instances, these area-specific restrictions have been devel-
oped and promulgated as part of the norma land use planning process.

Surface use restrictions tied to land classifications established by the surface
management agencies as part of their normal land use planning process might provide
greater assurance of adequate protection of nonmineral resource values on Federal
land, since such restrictions could vary for different areas to take account of the vast
differences in surface values and their sensitivity to disruption from mining. Because
the restrictions would be much more specific and localized and would be published in
advance in the land use plan for an area, they should also greatly reduce mineral ex-
plorers’ and producers’ uncertainty about the surface use conditions applicable to the
various stages and types of minera activity in the area

If specific restrictions tied to land types and values in an area could be devised
and promulgated as part of the norma land use planning process, and if such restric-
tions were adequate to protect the important nonmineral resource values in the area,
there should be much less pressure for withdrawal of land from mineral activity.
Moreover, there would be much less need for making the acquisition of mineral rights
depend on the discretion of the Secretary of the Interior or the surface management
agency. Once the new system was firmly in place, access to Federal land under the
mineral laws could be made nondiscretionary, and many, if not all, of the existing
withdrawals perhaps could be revoked. Access to certain areas might still be very
highly restricted in order to protect very important nonmineral resource values, but it
would not be completely precluded.

A surface use restriction might be too protective for the less unusual nonmineral
resource values, because the restriction could not be violated no matter how valuable
or potentially valuable the mineral resources in an area might be. This problem can be
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overcome, in part, by relaxing the restrictions that protect these less unusual non-
mineral resource values as mineral activity successfully progresses from exploration
through production. For example, there might be severe limits on or even prohibitions
against roadbuilding or other types of surface disturbance in certain areas during ex-
ploration, which would be relaxed or eliminated for development and production.

For the easier-to-value nonmineral resources, surface use restrictions might be
replaced entirely by compensation requirements. A schedule of payments could be de
veloped along with the surface use restrictions as part of the land use planning proc-
ess for an area, with some nonmineral resource values being absolutely protected
through restrictions and others being conditionally protected through compensation
requirements. The individual explorer or miner could decide on his own whether the
potential mineral values were worth the cost of paying for damage to the conditionally
protected nonmineral resource values, and he could structure his project to minimize
such required compensation by minimizing the damage.

In sum, this option would (a) replace the existing open-ended and broadly worded
surface use regulations promulgated primarily at the national level with much more
specific and predictable conditions tied to land types and uses at the local level, (b)
substitute flexible charges for absolute restrictions where appropriate, and (c) ensure
open access and secure tenure once such conditions and charges were firmly in place.

H. Issues and Options Related to Coordination of Federal, State,
and Local Controls and Payment Requirements (Chapter 6)

Option 1. The Existing Systems (“No Change” Option).

The institutional setting of Federal onshore mineral land management—that is,
the division of authority horizontally among the Federal agencies and vertically be-
tween the Federal and State governments—is as critical as the substantive content of
the laws. The historical development of the mineral laws and their administration has
resulted in coordination difficulties along both dimensions.

Along the horizontal dimension, the traditional separation of mineral resource dis
posal and management from multiple-use management of nonmineral resources under
the Federal land laws has been carried over into the administration of the mineral
laws themselves. The mineral disposal and management function has been lodged in
two agencies in the Department of the Interior. It has thereby been separated from the
management of the various nonmineral resources by surface management agencies
such as the Forest Service and the Fish and Wildlife Service. Furthermore, the minera
leasing function entrusted to the Department of the Interior has itself been split into
mineral (economic and engineering) aspects and nonmineral (surface impacts) aspects,
with responsibility for mineral aspects given to the U.S. Geological Survey (USGS) and
responsibility for nonmineral aspects given to the Bureau of Land Management (BLM).
The new Office of Surface Mining has a significant role in both the minera and non-
mineral aspects of coal mining operations. BLM is solely responsible for the mineral
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aspects of Mining Law activities, but it shares responsibility with some surface
management agencies for the nonmineral aspects.

Because minerals are bound up in the land, mineral resource management in-
variably affects nonmineral resource management, and nonmineral resource manage-
ment often affects mineral resource management. During the era of extensive land dis
posal, these interrelationships were not of serious concern to most people. Given the
current policy of retention and multiple-use management of Federal land, however, the
formal separation of mineral resource management from nonmineral resource man-
agement and the formal distinction between ‘‘economic’ (mineral-related) and ‘‘multi-
ple-use” (nonmineral-related) aspects of mineral management itself quickly break
down in practice, causing substantial coordination problems and preventing inte-
grated management of Federal land resources.

These problems have been perceived by USGS and BLM, which have moved to
joint responsibility for many aspects of mineral leasing on land under BLM's jurisdic-
tion, despite the formally mandated separation of functions. However, during the cre-
ation of the Department of Energy (DOE) by a new administration, the artificial distinc-
tion between “economic” and “multiple-use land management” aspects of fuel mineral
leasing was incorporated in the Department of Energy Organization Act, which trans-
ferred the “economic” aspects from the Department of the Interior to DOE. Now, two
separate departments, rather than two agencies in the same department, must con-
tend with this distinction and its adverse consequences for integrated land manage-
ment.

Some recognition of the intimate connection between mineral resource manage-
ment and overall land management has been provided by the requirement, in all recent
mineral leasing laws, that mineral leases may be issued only with the consent of the
surface management agency and subject to such conditions as it may include to ensure
adequate utilization of the land for the purposes for which it was acquired or is being
administered. But this requirement as yet applies to only a few minerals and a few
land categories. (Although there is no such formal requirement for land under BLM’s
jurisdiction, the same effect is achieved, because BLM is the mineral leasing agent for
al Federal land as well as surface manager of its own land. )

The surface management agencies generally are not given any lega role in super-
vising compliance with surface use restrictions applied to mineral activities, although
they have the expertise and are best located to enforce such restrictions. (The prin-
cipal exception is the Forest Service's enforcement of surface use restrictions applied
to mineral activities under the Mining Law in the national forests. ) Enforcement is
rather the responsibility of USGS (except for surface impacts of coal mining opera-
tions, which are the responsibility of the Office of Surface Mining), which has a miner-
al-related expertise and mission and often has neither an office near nor familiarity
with the area under lease.

Along the vertical dimension of the institutional framework, the coordination
problems are even more complex, Mineral activities on Federal land can have substan-
tial effects on local and State economies and ways of life, which under our federal sys
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tern of government are the primary concern and responsibility of local and State
governments.

Generally, the existing mineral laws strike a reasonable balance between Federal
and State regulatory jurisdiction over private mineral activities on Federal land. The
laws explicitly or implicitly allow the States to impose more stringent restrictions than
those imposed by the Federal Government, as long as the State restrictions do not con-
flict with the Federal ones and do not disrupt Federal land management.

There are, however, some problems with respect to State regulation of mineral ac-
tivities on Federal land. The most obvious are the anachronistic provisions in the Min-
ing Law for (a) State specification of procedures for locating and maintaining claims
and (b) State insertion of development conditions in patents. Less obvious, but poten-
tially troublesome, are the provisions in the Surface Mining Control and Reclamation
Act of 1977 that (a) allow private owners of the surface overlying Federal coa to veto
surface mining of such coa [and hence extract the value of the federally owned coal as
well as the value of the privately owned surface as the price for not exercising the
veto) and (b) adlow the States to take over enforcement of Federal reclamation stand-
ards on Federal land (even though many State enforcement programs are under-
funded, understaffed, and vulnerable to conflicts of interest).

More serious issues are raised by State taxation of mineral activities on Federal
land and by the distribution of Federal revenues generated under the mineral laws.

State severance taxes and other mineral-related taxes based on the gross amount
or value of production are in effect gross royalties and can have the adverse anticon-
servation effects on mineral and nonmineral resources associated with gross royalties.
The tax levels in some States are so high that they may prevent mining of some Federal
mineral deposits and may cause mining of only the high-grade portions of other
deposits. They also may inflate the prices paid by consumers and reduce Federal
mineral revenue.

None of the Federal revenues generated under the mineral laws are retained by
the Federal agencies administering the laws to pay for the costs of such administra-
tion, which is often substantially underfunded, None of the revenues are turned over to
the surface management agencies to be used to repair damage to surface resources or
to replace resources lost as a result of mineral activities. Only 10 percent of the
revenues is retained by the Federa Government to be deposited in the general fund of
the Treasury, The remaining 90 percent is channeled by law to the Western States,
either directly through payments to the States themselves or indirectly through the
Reclamation Fund to subsidize irrigation projects.

The Federal mineral revenues, and additional Federal funds derived from fees im-
posed on surface coa miners by the Surface Mining Control and Reclamation Act, are
turned over to the Western States to enable them to cope with the adverse socioeco-
nomic impacts of mineral activities on Federal land. But the funds are made available
without any showing of need, and, in fact, the maor mineral-producing States receive
more than adequate revenue from State mineral-related taxes to cope with adverse
socioeconomic impacts. (Generally, the problem is not insufficient State revenue, but
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rather ensuring that such revenue reaches the local unit of government that needs it,
in a timely manner. ) The Federal revenues thus subsidize the genera budgets of these
few States.

Option 2. Moderate Adjustments to the Existing Distinct Systems

Horizontal coordination among Federal agencies could be improved by extending
the requirement of consent by the surface management agency to the issuance of a
mineral lease from the few situations in which it now applies to all minera leases (and
to mining claims if access under the Mining Law is also made discretionary) and by
giving the surface management agency joint or sole responsibility for enforcing the sur-
face use restrictions on a mining claim or minera lease.

Vertical coordination between the Federal and State levels of government could
be improved by eliminating State authority under the Mining Law to specify pro-
cedures for locating and maintaining claims and to insert development conditions in
patents, by requiring Federal surface management agencies to perform “backup’” in-
spect ions of reclamation of surface-mined Federal coal land when the State has taken
over responsibility for enforcement of reclamation, and by encouraging Federal and
State efforts to develop coordinated planning and permitting procedures,

In addition, rentals or other payments by mineral explorers or producers designed
to compensate for damage to or loss of nonmineral values could be turned over to the
Federal surface management agency rather than to the State, with a stipulation that
such payments be used to restore or replace the damaged or lost nonmineral values.
The 10 percent of the Federal mineral revenues now placed in the Federal general
fund, or such smaller or larger percentage as seems appropriate, could be retained in-
stead by the agency or agencies responsible for administering the mineral laws in
order to provide more adequate funding for such administration.

The remainder of the Federal mineral revenues could be allocated to the States af-
fected by mineral activities on Federal land, but only to the extent needed to cope with
adverse socioeconomic impacts that cannot be handled by the States themselves
through their own mineral taxation systems. The balance of the revenues not alocated
to the Federal agencies or the States could be placed in the Federal genera fund.

Option 3. Major Adjustments

At the Federal level, more integrated management of mineral and nonmineral
resources on Federal land could be promoted by revoking the recent transfer of cer-
tain fuel mineral leasing functions from the Department of the Interior to DOE, and by
making each surface management agency fully responsible for administration of the
Federal mineral laws on land under its jurisdiction, The roles of USGS, BLM (on land
not under its jurisdiction), and DOE would thus be reduced to those of advisors and
coordinators on issues within their expertise, unless a surface management agency
should ask them to take a more active role (for example, agencies administering small
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isolated tracts of land might wish to have BLM administer the mineral laws on such
land).

Finally, all grants of Federal mineral revenues to the producing States could be
abolished. States would have to use the revenues derived from their own mineral-tax-
ing powers to cope with the adverse socioeconomic impacts of minera activities, Thus,
they would not be able to make the Federal minerals bear a disproportionate share of
the costs of coping with impacts caused by mineral activities on non-Federal as well as
on Federal lands. Federal loan programs could be adopted to provide funds needed for
planning and construction by impacted communities prior to receipt of the substantial
revenues anticipated from State taxes on mineral production,



Table 1 .—Options for Improving Coordination
(Does not include Option 1: “No Change”)

(2) Moderate adjustments to existing systems

(3) Major adjustments to existing systems

(4) Comprehensive new approach

Minlng Law

1 Not Ice of intent before any surface-disturb-
ing mineral activity (N)

2 Replace location with filing in Federal land of-
flee (M, N)

3 No tunnel sites, extralateral rights, lode/
placer distinction (M)

4. No State location. work, or patent rules (M. N,
)

LeasIng acts
1 Surface agency consent for all leases (N, 1)

All laws

1 Low escalating, payable, bankable work re-
quirements for exploration and development
stages (M, N)

2. Commercial-volume production, or advance
royalty, requirement for production stage (M,
N)

3 Forfeit tenure if annual work or production re-
quirement not satisfied (M, N)

4. Acreage limits for purpose of satisfying work
requirement only (M. N)

5 Limit on exploration and development period
(M, N)

6. Minimum size for tenure units, and restric-
tions on overriding royalties (M, N)

7 Surface use regulations, including no resi-
dential use without surface agency consent
(N)

8 Surface agency enforcement of surface use
regulations (N. 1)

9 Eliminate “stale™ withdrawals (N)

10 Government mineral investigation on wlth-
drawn land (N)

11. Use of rentals and other surface-related
payments to restore surface values (N, 1)

12 Profit-share production payments (M, N)

13 Share Federal mineral revenue with States
only if State mineral taxation system unable
to cope with adverse Impacts (1)

Moderate adjustments, plus:

Mining Law
1 Replace pedis possessio with secure explora-
tion tenure (M, N)
2 Discretionary access (N)
3 Title to minerals only, conditioned on work,
production and surface use requirements (M,
N)

Leasing acts
1 No known/unknown mineral area distinction
(M)

All laws

1. Guidellnes to limit Government discretion on
access (N)

2. Competitive bidding (or lottery) for overlap-
ping simultaneous filings only (M)

3. Increase work requirements to level of actual
good faith expenditures (M, N)

4. No ‘valuable mineral deposit” test (M, N)

5. Use of surface for mining-related purposes
only, upon payment of appropriate rental (M.
N)

6. Strengthen surface use regulations to allow
prohibition of certain impacts (N)

7 Payments for damage to certain surface re-
sources (N)

8. Revoke transfer of certain fuel mineral leas-
ing functions to DOE (M, N, 1)

9 Administration of mineral laws by surface
agencies, BLM (except on its land). USGS,
and DOE coordinate and advise only (N. i)

10 No grants of Federal mineral revenue to
States, Federal loans if needed for front-end
impact costs (1)

Moderate and major adjustments. plus

1 All lands and all (or only non fuel) minerals
under the same system (M)

2 Claim/lease grants rights for all minerals (M.
N)

3 Nondiscretionary right of access (N)

4 Surface use restrictions, or compensation re-
quirements for easier-to-value surface re-
sources, based on land types and land use in
each area. restrictions relaxed for less unique
surface resources as mineral activity pro-
gresses from exploration to production: re-
strictions and compensation schedules pub-
lished lin advance in land-use plan for area (N)

5. Eliminate many or all withdrawals (N)

M— Improved coordination of mineral activities

N— Improved coordination of mineral activities
with nonmineral activities

1— Improved institutional coordination among
the Federal agencies and between the Feder-
al and State governments

/¢ » Alewiwing aa1nosx3



1.

Introduction



Introduction

Under the Constitution (article 1V, section 3, clause 2), Congress is re-
sponsible for regulating and disposing of the Federal lands. In the past sev-
eral years, Congress has faced a number of difficult issues relating to this re-
sponsibility. In particular, there has been considerable concern over the con-
straints on and effects of mineral exploration, development, and production
on onshore Federal lands, which comprise about 30 percent of all the land in
the Nation and contain significant mineral and non mineral resources. This re-
port undertakes to analyze these constraints and effects, and through such
analysis to develop options for promoting efficient and equitable mineral ac-
tivities on onshore Federal lands. The report focuses on the Federal laws, pol-
icies, and practices for management and disposal of minerals on onshore
Federal lands, exclusive of Indian lands.

A. Background

In recent years, Congress has faced a number of complex problems related to its
constitutional responsibility over Federal lands. Those lands contain minerals that
could contribute substantially to the national supply; but mineral exploration, develop-
ment, and production on Federal onshore lands are hindered by a complicated system
of laws and regulations built up gradually over more than 100 years. Moreover, de-
fects in this system have led to the withdrawal of increasing amounts of Federal land
from availability for mineral activities in order to protect mineral and nonmineral
resource uses and activities. On the other hand, expansion of mineral production on
these lands without legal and administrative reform could result in major social and
environmental impacts, because the Federal onshore lands are generally located in
sparsely populated areas and contain some of the Nation’s most spectacular scenery
and fragile ecosystems.

This study was initiated and developed to address these issues, in response to
several related requests. Senator Ted Stevens, a member of the Technology Assess-
ment Board, asked the Office of Technology Assessment (OTA) to assess “the crucia
factors, including land use, environmental and transportation policies, as they deter-
mine the accessibility to domestic mineral resources, ” and “the likely economic, social,
environmental and other impacts of various policy alternatives designed to increase
domestic mineral productivity. ” Related broad issues of energy and materials supply
and use were raised in a request submitted by the Chairman and the Ranking Minority
Member of the House Committee on Science and Technology. Representative Morris
Udall, another member of the Technology Assessment Board and (then) Chairman of
the Subcommittee on Energy and the Environment of the House Committee on Interior
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and Insular Affairs (now Chairman of the full committee), requested a study or studies
of various natural resource issues as a beginning on an assessment of national growth
policy, Among other things, Representative Udall requested a critica examination and
extension of prior analyses of resource management policies for land, water, fuels,
and other minerals to 1) develop a broader analytical framework, 2) analyze and iden-
tify any shortcomings in existing policies and practices, including those involved in
choosing between alternative or conflicting uses of natural resources, particularly
mineral and nonmineral land uses, and 3) develop options for improvement and coor-
dination of the policies and practices of Federal, State, and local units of government
in these areas. The studies were desired to provide information relevant to legislation
and other matters pending before the Interior Committee, including revision of the min-
ing and mineral leasing laws for Federal land and other legislation affecting develop-
ment, use, and conservation of Federal land. The study plan, as developed in response
to the previously described requests, was also supported by a request from the Senate
Committee on Interior and Insular Affairs (now the Committee on Energy and Natural
Resources).

The study has benefited from continuing communication with congressional staff,
especially the staffs of the House Committee on Interior and Insular Affairs and the
Senate Committee on Energy and Natural Resources. In turn, Congress and congres-
sional staff have made use of interim results of the assessment which were distributed
in March 1976, in severa specific areas of congressional concern: for example, legis
lation on mineral land withdrawals, surface mining of coal, mining in the national
parks, mineral law revision, and Alaska land classification.

In July 1976, congressional staff participated in an OTA Workshop on Legidative
Strategies for Federal Mineral Land Management attended by representatives of in-
dustry, Government agencies, and environmental groups.

At the request of the Senate Committee on Governmental Affairs, in April 1977
OTA prepared a brief analysis of the effects of the proposed Department of Energy Or-
ganization Act on Federal land management, based on results of the study then in
hand.

B. Objectives

1. The Focus of the Study

This study is one of severa studies by the OTA Materials Group aimed at analyz-
ing alternative responses to problems of materials supply and use. Although these
studies focus on specific problems or issues, they have been planned to provide a bet-
ter understanding of the overall materials cycle, from discovery of materials to their
eventual reuse or disposal.

The focus of this study is on the discovery and production of minerals (including
onsite processing, if any, and removal of the minerals from the mine site), and on the
impacts on air, land, and water of such discovery and production. It is further
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restricted to a particular source of mineral discoveries. onshore land owned by the
U.S. Government. No attempt is made to analyze the appropriate level of mineral pro-
duction on Federal onshore land in comparison with other sources of mineral supply
(for example, imports or recycling) or with methods of decreasing demand (for exam-
ple, improved product design),

The principal purpose of this study is to analyze the Federal land management
and disposal laws, policies, and practices (and selected State and loca laws, policies,
and practices) that significantly affect mineral exploration, development, and produc-
tion on Federal onshore land. Above al, the study addresses the problems of establish-
ing an efficient and equitable mineral land management system that will:

» facilitate the identification, development, and production of mineral resources
on Federal onshore land,

.do so in an environmentally and socially acceptable manner, and

» take into account demands for nonmineral resource uses on such land through
provision, as appropriate, for simultaneous, sequential, or dedicated use.

2. Limitation to Federal Onshore Mineral Land

A complete study of all the factors affecting or affected by domestic mineral activ-
ities would be a prohibitively complex task, involving not only issues of physical access
to and management of mineral land, but also tax, capital, transportation, energy,
employment, import, export, environmental, and other issues. Accordingly, this study
focuses on the issues of physical access to and management of Federal onshore miner-
a land. There are several reasons for this particular focus.

First, Congress is directly responsible under the Constitution for the disposal and
management of Federal lands. 'When this study was initiated, Congress faced a num-
ber of difficult issues related to the disposal and management of Federal mineral
land-for example, surface mining of coal, Alaska land disposal, coa leasing, oil shale
development, mining law revision, public land management authority, and mining in
the national parks.

Second, onshore Federal land is a very significant portion (approximately so per-
cent) of the total national onshore land area,

Third, over 93 percent of the onshore Federal land is in the 11 contiguous Western
States and Alaska, which contain much of the known domestic resources of metallic,
fuel, and other minerals. The Federal acreage amounts to 64 percent of the total land
in these States, not including federally reserved mineral rights underlying an addi-
tional 5 percent of the State land. There has been an impressive history of mineral pro-
duction from the Federal onshore land, and the Federal land remains a very important
source for future production of many mineras. *

“Congress shall have Power to dispose of and make all needful ch. 6, sec. €
Rules and Regulations respecting the Territory or other Property See app. A
belonging to the United States.” U.S. Gonst. Art. IV, § 3. ¢l 2. See
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Fourth, as has been noted, mineral exploration, development, and production on
Federal land is subject to a complex, unwieldy system of laws and regulations, built up
over more than 100 years, and to a wide variety of restrictions for environmental, na
tional security, water resource, agricultural development, and other purposes. There
appears to be substantial room for coordination and improvement of the existing laws
and practices, especidly if, as seems likely, the Federal land is expected to provide a
significant portion of domestic mineral supply.

Fifth, the present laws and practices, combined with evident pressures for large-
scale development of Federal energy resources, could result in major social and envi-
ronmental impacts, since the Federal land is generally located in sparsely populated
areas and contains some of the Nation’s most spectacular scenery and sensitive eco-
systems.

Sixth, the study is limited to onshore Federal land because of the significant dif-
ferences in the technology and natural environment of onshore and offshore mineral
activities. Moreover, OTA aready had commenced separate studies related to off-
shore oil,"which is the only significant minera currently being developed or produced
on Federal offshore land,

Although the study does not directly analyze broader issues such as overall tax,
transportation, energy, or environmental policy, it does address the general impacts of
alternative legal arrangements for physical access to and management of minerals on
Federal land, Similarly, although it focuses on alternative Federal legal arrangements,
attention is paid aso to their interaction with State and local laws, policies, and prac-
tices affecting mineral activity on Federa land.

Finaly, it should be noted that the term “Federa land, ” as used in this study, does
not include Indian land.’

C. Structure and Contents

This report analyzes the substance and impacts of existing Federal land manage-
ment and disposal laws, policies, and practices (and related State and local laws, pol-
icies, and practices) that significantly affect exploration for and development and pro-
duction of minerals on Federal onshore land. The report also describes a number of
possible options for improving the existing systems.

Chapter 1 (this chapter) describes the purpose and scope of the assessment.

Chapters 2 and 3 provide background data for the analysis. Chapter 2 describes
the importance to the Nation’s economy of the mineral resources on Federal onshore
land. It also presents an overview of the technology, acreages, costs, times, risks, and

‘See, e.g., Office of Technology Assessment, U.S. Congress, An Bureau of Competition, Staff Report on Mineral Leasing on Indian
Analysis of the Feasibility of Separating Exploration From Produc- Lands (1975). U.S. General Accounting Office, Management of In-
tion of Oil und Gas on the Quter Continental Shelf (1975); Office of dian Natural Resources. Senate Comm. on Int. & Ins. Affairs, 94th
l'echnology Assessment, U.S. Congress, Coastal Effects of Off- Cong., 2d sess. {(Comm. Print 1976); American Indian Policy Re-
shore Energy Systems (1976). view Commission, Task Force Seven, Report on Reservation Re-

‘For information on Indian land, see Federal Trade Commission, source Development and Protection (1976).
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parties involved in the various stages of mineral activity. Chapter 3 outlines the histori-
cal development and main elements of the existing Federal onshore mineral land man-
agement systems. Additional background on the role of Federal land with respect to
production of essential mineral commodities is provided in appendix A.

Chapters 4 through 6 contain the actual analysis. These chapters examine the
current status of the Federal onshore mineral land management systems, identify
problems related to that status, and present options for improvement in each of three
major areas of concern: coordination of mineral activities undertaken by different in-
dividuals and firms (chapter 4); coordination of mineral activities with nonmineral ac-
tivities (chapter 5); and coordination of Federal, State, and local controls and payment
requirements (chapter 6).

Appendix B develops statistical data on the availability of Federal onshore land
for mineral exploration, development, and production in 1975. Its primary focus is on
land classification actions that restrict such availability.

Appendix C contains the results of an OTA survey of the mineral industry. The
survey was designed to obtain descriptions of the techniques used and estimates of the
parties, costs, acreages, and times involved in exploration for and development and
production of various types of mineral occurrences on onshore land in the United
States.
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Mineral Exploration, Development,
and Production: Technology,
Participants, and the Role of

Federal Onshore Land

A continuing supply of newly mined minerals is essential to maintain the
U.S. economy. Federal onshore land has been and is expected to remain a
major source of domestic mineral discoveries.

In general, mineral activity occurs in several stages, ranging from target
identification and target investigation to development and production. Each
stage involves the application of more discriminating and expensive tech-
niques to smaller land areas. Large areas containing thousands of square
miles must be available for exploration in the initial stages, from which
smaller target areas of only a few square miles or less can be selected for ac-
tual detailed investigation and possible development. Each successful explo-
ration project must pay for 10 to 100 failures.

Conventional prospecting, which was until recently the source of almost
all mineral discoveries, is no longer a significant source except perhaps in
Alaska, because practically all visible indications of mineralization have
already been identified in more than 100 years of intensive prospecting. The
individual prospector has been largely replaced by modern exploration
groups in medium- and large-sized companies as the source of almost all new
mineral discoveries.

A. Minerals in the Economy

Mineral materials provide the physical basis for amost al activities of each U.S.
citizen, whose per capita share of domestic consumption of new (mined) mineral ma-
terials in 1976 amounted to amost 40,000 pounds. ' The pervasive use of minerals in
the economy has been aptly illustrated by McDivitt and Manners, who noted in 1974
that:

Today the mineral products of the earth are so commonly used that they affect
every aspect of our lives, and today the average American is the largest consumer of
minerals the world has ever known. Each year he uses, or has used on his behalf, a
remarkable variety of minerals in quantities that would overwhelm him if his quota

WS, Bureau of Mines, Status of the Mineral Industries, 1977, at 2 (1977}
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for the year were to be dumped on his doorstep on New Year’s morning! In 1970, per
capita consumption of minerals in the United States (the average amount of material
devoted directly or indirectly to each person) included nearly 1,400 pounds (620 kilo-
grams) of steel—a man’s car perhaps; 44 pounds (20 kilograms) of auminum—for
containers, kitchenware, house siding, etc.; 20 pounds (9 kilograms) of copper—much
of this used in the electrical industry; less than a pound (0.4 kilogram) of tin—one-
third of which went into tin cans; and a host of other less easily identifiable metals.

This is by no means the end. Few of us have any idea of the amount of fuel we
consume in a year. The 3.4 tons of crude oil alocated to every American on a per
capita basis and used for transport, industrial, and heating purposes, may not come
as a surprise. But less directly that same person consumes (in oil equivalent tons) a
further 2.5 tons of natural gas and 1.6 tons of solid fuels. This latter figure is equiv-
alent to nearly 2.3 tons per person of actual coa and lignite, over 60 percent of which
is converted into electricity, and much of the rest is used to produce each person’s
1,400 pounds of steel, In addition to these minerals, each American uses some 440
pounds (zoo kilograms] of salt, only avery small part of which takes the form of food
seasoning: nearly 70 pounds (over 30 kilograms) of sulfur, the bulk of which is used to
produce sulfuric acid, which in turn goes into fertilizer production; and over 994 tons of
sand and gravel, most of which is used by the construction industry for buildings and
highways. The list goes on, and the quantities continue to mount.’

Adequate supplies of minerals are essential for the maintenance of our economy.
Reliable and reasonably priced supplies are essential to the smooth functioning of the
economy and to our national security in a world subject to frequent political and mili-
tary conflict,

Conservation, recycling, reuse, and substitution of minerals and mineral products
are worthwhile objectives, However, there are limits on the contribution they can
make, especially under present practices, policies, and attitudes, toward meeting the
present and projected requirements for individual mineral commodities.’

Furthermore, a significant portion of our national economic activity and employ-
ment, particularly in certain regions, is based on the mineral-producing sectors of the
economy, '

Considering all of the above, as well as the increasing difficulties of exploring for
and producing minerals in foreign countries,” it is clearly in the national interest to
consider carefully opportunities for the discovery, development, and production of do-
mestic mineral resources.

], hiclthvitt and C. kfanners, M1nerols ond Men 3-4 (rev'd eci.
1974],

‘See National Araderny of !+ lenccs and NatJonal Academy of
Engineering, Nuhonul ,Muterj(l/s Pol]cy; Proceedings of u Joinf
Meeting ( 1975); Ntitional Cummission on Nlaterlals Policy, Moterl-
(3 N(wis un(i the Environment 7'oda} (Ind T(mmorrow ( 1973); U.S.
Bureau of Nflnes, (Il/mmod]t}’ I)otu Summorles, 1!)76 (1976): U.S.
Bureau of hlines, MiIner{d rqcts (ana Proh]ems, 1975 Edit] on. Bull.

667 [ 1976); U.S. Council on [nternatlonal Economic Poli(y, SpeC;lu)

Report: Critlca) Imported Mu(eriu]s ( 1974); U.S. Department of the
Interior, ivflrurw und Minerals Policy, 1976 (1976),

‘U.S. Bureau of Mines, Status of the Mineral Industr]cs, 1977, at
4-5(1977].

‘Wralthler, ‘‘The Shrinking W’orld of F;xploratlon, " pts, 1 and z,
M]nInx Englneerlng, April and Nlav 1976,
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B. The Role of Federal Onshore Land

The Federa Government owned one-third of the onshore land in the United States
in 1975. (The Federal percentage will drop to just over 27 percent when the transfer of
about 150 million acres to the State of Alaska and the Alaskan Natives is completed. )
More than 93 percent of the Federal onshore land was in the 11 contiguous Western
States and Alaska, and the Federal acreage amounted to 64 percent of the total land in
those States. (When ,the Alaskan land transfers are completed, more than 91 percent
of the Federal onshore land will be in the 11 contiguous Western States and Alaska,
and, the Federal acreage will amount to 51 percent of the total land in these States. )
The Federal Government also has reserved mineral rights in an additional 5 percent of
the acreage of these States,”’(See figure 2.1. )

‘In the past, the Federa onshore land has proven to be a source of large reserves
of a wide variety of essential minerals. In addition, for some minerals (for example,
coal) large resources'on Federal onshore land can be predicted on the basis of current
knowledge, while for some other minerals (for example, copper) a large potential can
be inferred on the basis of past experience and geologic evidence.

Minerals in Federal onshore land are explored for, developed, and produced
under a variety of laws, which are summarized in chapter 3. The principal laws are
the Mining Law of 1872, as amended, the Mineral Leasing Acts of 1920 and 1947, as
amended and supplemented, the Geothermal Steam Act of 1970, and the Surface Re-
sources Act of 1955, as amended. In general, the Mining Law applies to metalic miner-
a deposits (for example, copper, silver, and uranium) and deposits of most nonmetallic
minerals (for example, asbestos and fluorite). The Mineral Leasing Acts apply to the
fossil fuel minerals, the fertilizer minerals (phosphate and potash), and the chemical
minerals (sodium and sulfur), The Geothermal Steam Act applies only to geothermal
steam and associated resources. The Surface Resources Act applies to common vari-
eties of sand, stone, gravel, pumice, pumicite, or cinders. Minerals subject to the Min-
ing Law are generally referred to as “locatable” or “hardrock” minerals;, those sub-
ject to the Minera Leasing Acts or the Geothermal Steam Act are referred to as “leas
able” minerals; and those subject to the Surface Resources Act are referred to as
“saleable” or “common variety’ or “construction” minerals.

In 1975, petroleum and natural gas production from about 5.5 million acres of pro-
ducing leases on Federal onshore land amounted to approximately 6 percent of the na
tional total and was valued at over $1.64 billion.” Large areas of the Federal onshore
land not yet thoroughly drilled are considered favorable for the occurrence of petro-
leum and natura gas, In 1975, more than 84 million acres were under lease for petro-
leum and natural gas exploration and development. More than 90 percent of the leased
acreage was in the 11 Western States and Alaska.’

"Derived from data in U.S. Bureau of Land Management, Public *U.S. Geological Survey, Conservation Division, Federal and In

Land Statistics, 1976, lables 7 and 17 (1977). The 11 contiguous  dian Lands Ol and Gas Production, Royalty Income, and Related
States are Arizona, California, Colorado. Idaho, Montana, Statistics. Calendar Year 1975 (1976).
Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming. “Ibid

For definitions of reserves, resources, etc., see app. A.
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Substantial deposits of coal, phosphate, and sodium compounds are also known to
exist on Federal onshore land, and large resources of these minerals are under lease.
The value of production at the mine or wellhead of al leasable minerals on Federal on-
shore land”in 1975 was more than $2.21 billion. Their cumulative production value
for 1920 through 1975 was more than $22.5 billion,]’

Detailed records are not kept for production of hardrock minerals on Federal land
unless they are produced from leases on Federal acquired land. (The value of produc-
tion of hardrock minerals on acquired land was included in the $22.5 billion cumula-
tive production value of al leasable minerals given above. ) Nevertheless, some idea of
the importance of Federal land for hardrock mineral production can be obtained from
the data on mineral production in the Western States because, as was pointed out
above, 64 percent of the acreage in the Western States, including Alaska, is owned by
the Federal Government, and most hardrock mines on what is now private land in the
Western States have passed into private ownership through location on Federal land
under the Mining Law, In 1975, the Western States produced the following approxi-
mate amounts of the Nation’s domestic primary”mineral supply: 92 percent of the cop-
per, 84 percent of the silver, and amost 100 percent of the nickel. In fact, the bulk of
the known domestic resources of a majority of the metallic minerals is situated in the
West.”

The role of Federa onshore land in the production of 14 representative essential”
mineral commodities is described in appendix A. Of the 14 minera commodities, 7
(coal, copper, nickel, phosphate rock, silver, sodium carbonate, and uranium) have a
relatively high potential for occurrence on Federal onshore land, 6 (geotherma steam,
fluorspar, lead, natural gas, petroleum, and potash) have a more moderate potential,
and 1 (iron ore) has only limited, but possibly locally important, potential. Even miner-
als with lesser Federal land potential may take on added significance when viewed
within the context of national needs and the reliability of imports.

Figures 2.2 and 2,3 provide an overview of the importance of Federal onshore
land for mineral exploration, development, and production. Figure 2.2 overlays the
Federal onshore land map in figure 2.1 with the base and precious metal mining dis-
tricts. Figure 2.3 shows the location of the major coafields in the coterminous United
States. As can be seen from the figures, most of the Nation’s known mineral resources
are concentrated in Federal land areas.

All the data support the conclusion of the Public Land Law Review Commission in
its 1970 report that:

Present knowledge about the geology of mineralization in the United States, com-
bined with the geographic pattern of established mining districts, indicates a strong
probability that the public land areas of the West generally hold greater promise for
future mineral discoveries than any other region.

Indianlandis not includedas ‘Federal land "in this report. duced frnm deposits of naturally’ occurnng materials in the

'U. S Geological Survey, Conserva tiun Division, Federal find In- Earth's crust.
dian Lands Coal Phospha te. Potash, Sodium, and oher Mineral U S. Bureau o f Mines. Commodity Data Summaries. 1976
Production Royvalty Income and Rela ted Sta tis tics, Fiscal Year (1976).
1975 (1976). ‘Essential in the sensethatindustryrequires anassured supply

“As used here, primary mineral commodities a r-e new ma teri- Inorderto perform itsfunct ions,
als, not recveled, reconditioned, or reused, whichhave beenpro-
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Consequently, we have concluded that it is in the public interest to acknowledge
and recognize the importance of mineral exploration and development in public land
legidation. '5

C. Mineral Exploration, Development, and Production:
Stages and Technology

1. Stages

Mineral activity can be roughly divided into six stages, which require application
of successively more discriminating (and more expensive) techniques to successively
smaller land areas in order to identify, develop, and produce an economic mineral
deposit.

A “full sequence” mineral project would involve the following stages:*1) ap-
praisal of large regions in one or more countries, primarily if not exclusively through
review of office records and published maps and literature, to select particular re-
gions considered favorable for occurrence of the mineral or minerals being sought; 2)
reconnaissance of the selected region, through airborne or on-the-ground instrument
surveys and sampling, to identify particular target areas considered likely to contain
economic mineral deposits; 3) detailed investigation of the surface of the target area
through more closely spaced surveys and sampling and the use of more discriminating
(and more costly) techniques; 4) drilling or other three-dimensional physical sampling
of the target area to discover whether an economic mineral deposit actually exists;, 5)
development of mine workings, processing plants, roads, and the infrastructure
necessary for production from the deposit; and 6) actual production.

The first two stages are collectively referred to as target identification. The next
two stages are collectively referred to as target investigation. The process of identify-
ing and investigating targets in order to discover an economic mineral deposit is known
as mineral exploration.

Development is the work required to bring a deposit, once discovered, to the point
of production. Production is the actual mining, concentration, and shipment of the min-
eral to market.

Full-sequence mineral activity occurs for only a few projects. A project will be
abandoned at any stage if the results are not encouraging. Some of the initial stages
may be skipped or abbreviated if the information ordinarily obtained in those stages is
aready available to the company as a result of its or others’ prior work, or is easily ob-
tainable through surface inspection (for example, an economic mineral deposit that
shows or “outcrops’ on the surface).

“Public Land Law Review Commission. One Third of the Na- Mine From Prospect to Production, Gen. Tech. Rep. INT-35, at
tion’s Lend 122( 197(_)). ) ) 23-68 ( 1977) (hereinafter cited as Anatomy of a Mine); Halbouty,
“Bailly, ‘exploration Methodsand Requirements, " in Ameri- “Giant Oil and Gas Fields in the United States,’ <52 Am. Ass'n

ran Institute of Mining Engineers, Surface Mining, at 19 ( 1968]: Petr.Geol Bull. 1115 (1968).
[J, S. Department of Agriculture, Forest Service. Anatomy of o
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2. Technology

The six stages of mineral activity and the techniques typically used in each are
listed in table z.1. Only rarely will an actual mineral project utilize all or even most of
the techniques listed for each stage. Many of the techniques, owing to cost or physical
characteristics, are suitable only for certain types of deposits in certain types of
geologic environments.

Table 2.1 .—Typical Techniques for the
Six Stages of Mineral Activity

ZO0——>TOrvXxXm

ZO0——>r»O—M——HZmMO— —mMODIDP—

—“mOD>A |

ZO——rO——unm<Z—

Stages Typical techniques
Regional appraisal Geologic compilatlon (including geophysical and geochemical data) from
(Stage 1) office files and published maps and literature.
Photogeologic study of available land photographs
Analysis of available remote sensing data.
Field inspection from air or on the ground.
Reconnaissance of Reconnaissance geologic mapping and sampling.
region Reconnaissance geochemical (stream sediments, water, soils, etc. )
(Stage 2) surveys.
Reconnaissance geophysical (magnetic, gravity, electromagnetic,
seismic, radiometric, Induced polarizatlon, etc. ) surveys
(usually airborne).
Reconnaissance (stratigraphic) drilling.
Rapid laboratory analysis of samples.
Field inspectlon of outcrops and anomalous areas.
Detailed surface Detailed geologic mapping and sampling
investigation of Detailed geochemical surveys
target area Detailed geophysical surveys (usually on-the-ground).
(Stage 3) Detailed laboratory analysis of samples.
Field Inspect lon.
Detailed three- Drilling, logging, trenching, pitting, sinking shafts.
dimensional Detailed laboratory analysis of samples and amenability testing.
physical sampling Down-hole geophysical surveys.
of target area Recovery of bulk samples and ore dressing tests.
(Stage 4) Investigation of suitability of water, land surface, and infrastructure for mine-
related facilities.

Feasibility and evaluation studies.

Development

Drilling to block out deposit or drilling of production wells.

(Stage 5) Construction of mine workings, plants, facilities, roads, powerlines, pipelines,
town sites, etc.

Product ion Operation of mine (surface, pit, or underground) or wells and related

(Stage 6) facilities.

SOURCE Adapted from similar tables prepared by Paul Baily See appendix C
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An understanding of geologic concepts, the geology of ore deposits and their geo-
logic settings, and geologic maps is essential in each stage of mineral activity. In par-
ticular, mineral exploration is increasingly based on conceptual models developed by
analyzing the geologic setting or environment of all the known occurrences of a par-
ticular type of deposit, The “occurrence model” developed prior to or during the first
one or two stages of exploration (regional appraisal and reconnaissance) is used to
guide the exploration for additional deposits of that type through identification of
target areas with similar geologic environments .17

Most mineral exploration techniques other than geologic compilation, conceptual-
ization, investigation, and mapping are based on specific chemical or physical proper-
ties, and are applicable only to mineral occurrence types that possess the appropriate
properties, For example, geophysical exploration techniques are designed to detect
mineral deposits (or geologic environments favorable for the occurrence of those de-
posits) through measurement of their characteristic physical properties, such as densi-
ty (e.g., gravity and seismic surveys for geologic settings favorable for oil and gas de-
posits or certain sodium and sulfur deposits); magnetic behavior (e.g., magnetometer
survey for magnetic iron, copper skarn, and nickel ores and for magnetic geologic envi-
ronments favorable for asbestos-bearing serpentine); electromagnetic response (e.g.,
electromagnetic survey for massive sulfide ores on the Canadian Shield); electrical be-
havior (e.g., self potential (SP) survey of natural electrical current developed during
weathering of certain metallic sulfides); electric response (e.g., induced polarization
(1P) survey of mineralized ground); and radioactivity (e.g., geiger counter or scintillom-
eter radiometric survey for surface or near surface uranium, thorium, and potassium
deposits). ” Many mineral occurrence types cannot be detected by using some or even
al of these techniques. This is due to either the lack of the required physical charac-
teristics, the “washout” of those characteristics by background “noise” from the sur-
rounding rock, the existence of similar behavior or response characteristics in nonmin-
eral rock, or the high cost of using a particular technique over large areas.

Similarly, geochemical analysis of water, stream sediments, vegetation, soil, and
rocks can determine a pattern of trace elements indicative of nearby surface or sub-
surface ore bodies of a particular type. This works better for some mineral occurrence
types and some areas than for others, although it is more widely applicable than the
various geophysical techniques,

Trenching, digging of pits, exploration drilling, or sinking of exploration shafts is
usualy required in the final stages of exploration for each mineral occurrence type, in
order to obtain proof of the existence of the ore body. Drilling is the most common tech-
nique, and it is sometimes used in earlier exploration stages (for example, the recon-
naissance stage) to investigate the geologic setting of an area. Such reconnaissance
drilling is referred to as stratigraphic or “off structure” drilling.

Many of the techniques are applied rapidly to broadly spaced sample points in the
earlier stages of exploration, and then are applied more thoroughly in a tighter pattern
in the later stages.

].M]Iler, “Corporfltlons, ore Discovery, and the Geologist, " 71 Sp(lce (1977).

Econorn]c Geology 836 [ 1976); Ad Hoc Geologlca] Committee on “An[itdmv of o Mine, note 16, at 35-38,
Remote Sensing From Spare, Geolo~lcd Remote Senslng From
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3. The Relative Roles of the Various Exploration Techniques

The mineral exploration techniques discussed in the previous subsection can be
divided into four general methods. conventional prospecting, geologic inference, geo-
physical anomaly, and geochemical anomaly.

“Conventional prospecting” refers to the search of surface areas for outcropping
ore bodies or oil seeps—the type of exploration popularly typified by the Old Sour-
dough prospector and his burro. This romantic image of conventional prospecting was
not completely accurate even during the era of the California Gold Rush, It has now
given way to prospecting by individuals with four-wheel-drive vehicles, bulldozers, and
varying degrees of geologic training or knowledge, The principal feature of prospect-
ing is the search for surface expressions of economic mineral deposits.

Geologic inference is the mental “search” of the subsurface for hidden ore bodies
through the use of geologic expertise. It includes projections of continuations of known
ore bodies, which have been separated and significantly displaced from those bodies
as a result of faulting, shearing, and folding of subsurface strata. Increasingly, as was
pointed out in the previous subsection, geologic inference includes the formulation of a
conceptual model for al the known occurrences of a specific type of deposit, and the
use of that model to predict the locations of undiscovered occurrences and to guide the
instrumented and physical exploration of the predicted locations,

“Geophysical anomaly” refers to the measurement of specific physical properties
(magnetism, electrical conductivity, density, radioactivity, etc.) of the subsurface to
locate anomalies that could indicate the presence of a particular type of mineral
deposit. (An anomaly is a variation from the usual behavior or response of the nonmin-
eralized host rock. )

Similarly, “geochemical anomaly” refers to the measurement of specific chemical
properties and constituents of surface soils, vegetation, water, and sediments to locate
anomalies that could indicate the presence of a hidden ore body.

Conventional prospecting accounted for most of the mineral discoveries made in
the United States prior to 1940. In fact, one estimate attributes at least 90 percent of
the ore produced to date to conventional prospecting.”However, data on recent dis-
coveries in the United States and Canada indicate that conventional prospecting now
plays a very small role in the discovery of economic mineral deposits.

Albers has recently published data on 62 U.S. metal mines discovered between
1941 and 1970, inclusive. Only those mines with a production capacity of at least
150,000 tons per year were included. Table 2.2 shows the distribution by principal ex-
ploration method of the 62 discoveries.

Bailly has added 10 discoveries to the 51 shown by Albers for the 1951-70 period
to arrive at the distribution of discoveries shown in table 2.3.

Similar data for Canada have been compiled by Derry and Booth for discoveries
made through 1975 of nonferrous metallic deposits and asbestos. Discoveries prior to

i3,illlv, “\IInt>r,il Eyplt)r,itl{)n PtII[)s[)ph;, * .MInlng (;~)n~refs ] April 1972, dt 31, 32
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Table 2.2.—Discoveries of U.S. Metal Mines, 1941-70

Principal exploration method \

Ygfar Conventional _Geologic Geophysical Geochemical Total

discovery prospecting inference anomaly anomaly number
Number I % Number % Number | ‘0 Number %

1941-45 ! 25 25 63 — | - 0.5 12 4
1946-50 | 14 6 86 - | — — — 7
1951-55 0.5 5 7.5 68 3 27 - — 11
1956-60 1 7 10 77 1 8 1 8 13
1961-65 _ - 11 79 3 21 — — 14
1966-70 _ _ 9.5 73 2.5 | 1 8 13
1951-70 1.5 3 38 74 9.5 | 19 2 4 51

SOURCE: Derived from Albers, “Discovery Rates and Exploration Methods for Metallic Mineral Deposits in the

U. S., 1940 -1976,” 178 Eng. & Mining J. 71 (1977).

Table 2.3.—Discoveries of U.S. Metal Mines, 1951.70

Principal exploration method
Yg?r Conventional Geologic Geophysical Geochemical Total
discovery prospecting inference anomaly anomaly number
Number /0 Number % Number % Number %
1951-55 1 8 9 75 2 17 — — 12
1956-60 2 13 10 67 2 13 | 7 15
1961-65 - - 13 87 2 13 — — 15
1966-70 - - 15 79 2 11 2 10 19
1951-70 5 3 47 77 8 13 3 5 61

SOURCE: Ballly, “Changing Rates of Success in Metallic Exploration, ” paper presented at the GAC-MAC-SEG-CGU

Annual Meeting, Vancouver, British Columbia, April 25, 1977.

1965 are limited to those for which production was commenced or recommenced since
1955 or for which production was planned, The distribution of discoveries by principal
exploration method is shown in table 2.4,

All these data are incomplete and based on limited knowledge of actual discov-
eries (which are often kept secret, particularly the most recent ones).” Nevertheless,
they clearly demonstrate the greatly reduced role of conventional prospecting as a
method for discovering new metal deposits in both the United States and Canada, Con-

“Bailly, "Changing Rates of Success in Metallic Exploration,” ment of Energy, Mines and Resources, Mineral Resources Branch,
at 2, paper presented at the GAC-MACG-SEG-CGU Annual Meeting, Canadian Mineral Exploration, Resources and Qutlook, MR 137, al
Vancouver, British Columbia, Apr. 25, 1977; Cranstone and Mar- 5.6.8.10(1973).
tin, “Are Ore Discovery Costs Increasing?”” in Canadian Depart-
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Table 2.4.— Discoveries of Canadian Metal Mines Through 1975

| Principal exploration method \
Yg?r Conventional ‘Geologic Geophysical Geochemical Total
discovery prospecting inference anomaly anomaly number
| Number oo | Number | oo | Number | % [ Number | o |
Pre-1 920 26 93 2 7 — — — — 28
1920-29 12 80 3 20 — - - - 15
1930-39 13 87 2 13 — - - - 15
1940-50 13 76 4 24 — — — — 17
1951-55 16 46 14 40 5 — - 35
1956-60 6 25 4 17 14 5 — - 24
1961-65 4 27 4 27 5 3 2 13 15
1966-70 2 10 4 20 13 6 1(?) 5 20
1951-70 28 30 26 28 37 3 3 3 94
1971-75 1 4 4+1(?) 19 15 5 11 26*
| « No principal exploration method was given for 2 discoveries in 1971-1975
SOURCE: Derry, “Exploration Expenditure, Discovery Rate and Methods, ” 63 C/M Bul/etin 362(1970) (Pre-1920
through 1964); Derry and Booth, “Mineral Discoveries and Exploration Expenditure—A Revised Review
1965 -1976,” paper prepared for 1977 CIM Symposium (1965 through 1975).

ventional prospecting was the principal exploration method for only 7 out of 61 of the
reported metal discoveries in Canada and for none of the reported metal discoveries in
the United States after 1960.

There is fairly uniform agreement on the reason for this sharp decline. Most of the
metallic ore bodies that are exposed or directly indicated through visual inspection of
the surface have aready been identified in more than 100 years of fairly intensive sur-
face exploration. The remaining deposits are hidden beneath the surface with no
direct visual clues as to their existence, and they can be discovered only through care-
ful geologic analysis aided in varying degrees by geophysical and geochemical tech-
niques.” This is less true in the remoter regions of Canada and Alaska than in the
lower 48 States”but the trend is unmistakable in al three regions,

The decline in conventional prospecting as a successful exploration method is not
confined to the metallic minerals. Almost al of the easily found visible indications of
economic mineral deposits in the lower 48 States have been identified. For example,
conventional prospecting for oil and gas deposits through visual identification of oil
seeps, salt domes, and other surface indications gave way during the early 1920's to
geophysical techniques (primarily seismic) since most visible surface indications had
already been found and tested. ?Similarly, although there was a brief revival of con-
ventional prospecting, aided by inexpensive radiation detectors, when uranium

“Geological Remote Sensing From Space. note 17, at 5-1; Penn- 52 (Comm. Print, U.S. Senate Comm. on Appropriations, 1976):
sylvania State University, Department of Geosciences, Report on Hawlev and Whitney, “The Economic Importance of the Small
the Workshop: Research Frontiers in Exploration for Non-Renew-  Miner and Small Mining Businesses in Alaska,” in Office of Tech-
able Resources 4, 16, 21-23, 64-65 (1976); U.S. Department of the nology Assessment, U.S. Congress, Analysis of Laws Governing
Interior, Mining and Minerals Policy, 1977, at 82-83, 85 (1977). Access Across Federal Lands, vol. I, Working Papers (1978).

“1.S. Geological Survey. Office of Resource Analysis, Compara- “Geological Remote Sensing from Space. note 17, at 3-3.

tive Study of Canadian-United States Resource Programs, ch, A, at
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emerged as a valuable mineral in the wake of World War H, “most of North America is
now considered explored for high-grade surface [uranium] ore bodies because of the
efficiency of radiometric techniques; virtually all serious exploration is now done by
subsurface drilling."*

Mineral exploration today, therefore, relies primarily on geologic inference based
on substantial geologic knowledge and creativity. Geophysical and geochemical sur-
veys are included in most exploration projects, and they are the principal method used
to locate target areas in a large number of successful Canadian exploration projects
and a smaller (because of differences in geology) but still significant number of U.S. ex-
ploration projects. The targets in almost all cases must be explored by drilling to deter-
mine the actual existence and location of the hypothetical mineral deposit.

Conventional prospecting has rarely resulted in the discovery of an economic min-
eral deposit over the past 30 years. It does, however, serve as a source of information
on mineral “showings” (surface “expressions” of mineralization insufficient in them-
selves to indicate the presence of an economic mineral deposit) that can be combined
with other sources of information (for example, company files, maps, and published ar-
ticles) on the geology and mineralization of a region or area in order to serve as the
basis for sophisticated exploration, utilizing geologic inference. In essence, conven-
tional prospecting today is a device whereby new or, more often, old mineral showings
are continually brought to the attention of mining company exploration groups to serve
as a supplement to the geologic and mineral data stored in company files.

D. Mineral Exploration, Development, and Production:
Cost, Acreage, and Time Requirements

1. General Considerations and Statistics

Mineral activity is an expensive business with long leadtimes between investment
and payout, if any. Although the figures vary for different types of mineral oc-
currences, and also for individual projects within each type, in general each suc-
cessive stage of mineral activity is more expensive and takes more time than prior
stages. Each successive stage, up to the development stage, also focuses on smaller
tracts of land.

The costs, acreages, and times for a particular mineral project depend in large
part on the type of mineral occurrence. Table 2.5 lists most of the known types, ex-
cluding common-variety minerals such as limestone, common clay, and sand and
gravel. They are broken down into four general categories of geologic configuration,
which, reading from left to right, result in increasing difficulty in discovering a deposit,
al other things being equal.

Surficial mineral occurrences are generally unconsolidated, unburied mineral de-
posits and result from weathering or deposition during late geologic time. Examples

“Ibid., at 5-3; see Anatomy of a Mine, note 16, at 37.



Table 2.5.—illustrative Mineral Occurrence Types

SURFICIAL NONSURFICIAL
Strata bound-extensive Stratabound-discrete Discordant
Geologic Typical Ores Geologic Typical Ores Geologic Typical Ores Geologic Typical Ores
Environment Environment Environment Environment
Aluminous .Bauxite, Bedded .Iron, Copper, Marine “011and Gas Breccia Pipes  “ Uranium, Molybdenum,
Clays and .Kaolinite Precambrian Gold Sedimentary Bromine Barite Copper Gold,
Laterites Diamond
Marine .Phosphate, Continental .Uranium
Laterites * Nickel Sedimentary Iron, 011 Shale, Sedimentary (Vanadium), Porphyries .Copper-Molybdenum,
(Cobalt) Manganese (Sandstones Gold, Titanium Gold, Tin
and Fossil
Stream Gold, Silver, Marine . Potassium, Placers) Pegmatities Lithium, Fluorine,
Placers Platinum, Tin, Evaporite * Sodium, Beryllium, Rare Earths
Rare Earths, *Sulfur Lacustrine .Gypsum, Mica, Feldspar,
Iron, Gem “ Gypsum, Evaporates “ Trona “ Boron Columbium, Tantalum
Stones Lithium
Magnesium Fossil Bauxite Vein and *Gold, .Silver Copper
Coastal Titanium, Laterites Replacement Alunite, Mercury, Lead,
Placers Zirconium, Continental .Coal, 011 Deposits Zinc, Barite, Fluorine,
Chromium, Sedimentary Shale ‘ Boron, Young Tuffs Beryllium, Tungsten, Molybdenum,
Rare Earths, “ Sodium and Related Mercury Uranium, Iron Graphite,
Gem Stones Sedimentary Fluorite, Gem Stones, Native
Continental Bentonite Native Sulfur Sulfur Gilsonite
Residual Barite, Iron, Volcanlc
Deposits Manganese Shale Hosted .Copper-Lead- Massive Copper-Lead-Zinc -
Tifanium, Stratiform *Iron, Massive Zinc-Silver Sulfide Pipes Sliver (Gold, Pyrite)
Phosphate, Igneous Chromium, Sulfides
Columbium Complexes Platinum Group Rhyolitic .Tin Tungsten, Bismuth
Vermiculite Metals, Carbonate * Zinc-Lead- Volcanic
Vanadium Stratiform Barite-
Brines m Z Sodium, Fluorine Mafic and Nickel-Copper, Olivine
Evaporates  Potassium, (Copper, Ultramafic
* Magnesium, Cobalt) Intrusive
« Boron,
Lithlum, Volcanogenic * Copper Lead- Podiform Chromium Copper, Iron
Tungsten Massive Zinc-Silver Ultramafic Nickel, Asbestos
Sulfides (Gold  Pyrite
Supergene Copper, Silver, Barite) Anorthosite Titanium, Iron,
Enrichment Lead Zinc, Complexes Vanadium
Gold, Metamorphic Garnet,
Manganese Kyanite Veins in Asbestos, Talc
Graphite Ultramafic
Veins m Talc
Metamorphosed
.Described In Ad Hoc Geological committee on Remote Sensing from Space Dolomites
Geological Remote Sensing from Space ( 1977) Salt Domes * Sulfur
Carbonatite Phosphate Rare Earths
and Alkalic Iron, Titanium
Complexes Columbium, Copper
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are sodium and potassium deposits in evaporite brines and gold and silver deposits in
stream placers.

Stratabound-extensive mineral occurrences are large, laterally continuous miner-
a deposits confined to a single stratum in the earth. Examples are coa and oil shale in
continental sedimentary basins, iron in bedded Precambrian strata, and stratiform
igneous complexes.

Stratabound-discrete mineral occurrences are randomly distributed and/or dis-
continuous mineral deposits largely confined within specific strata in the earth. Exam-
ples are oil and gas in marine sedimentary basins and copper-lead-zinc in shale-hosted
and volcanogenic massive sulfides.

Discordant mineral occurrences are mineral deposits that cut through strata
and/or are related to intrusive rocks, volcanic activity, or other geologic intrusions. Ex-
amples are sulfur in salt domes and copper in porphyrins.

Figure 2.4 depicts the differences among the four geologic configurations.

The difficulty, and hence cost and time, of discovering a mineral deposit of any
geologic configuration is increased when the deposit is buried rather than exposed on
the surface entirely or in an outcrop. The deeper the deposit, the more difficult it will
be to find, especially since currently available geophysical and geochemical explora-
tion techniques generally cannot penetrate very far beneath the surface.

The depth of the deposit will aso affect the costs, acreages, and times involved in
development and production. Generally, surface mining is less expensive than under-
ground mining. Open pits can be used at shalow to intermediate depths for large ore
bodies, but they require large acreage just for the sloping pit walls. Minerals such as
oil, gas, and sulfur, which can be produced in liquid form, can be developed at fairly
great depths using wells.

Table 2.6 presents estimated cost, acreage, and time ranges for the exploration
and development stages of typical mineral projects involving surficial, stratabound-ex-
tensive, stratabound-discrete, and discordant mineral deposits in 1977. The table is
based on the data collected in appendix C for 32 of the mineral occurrence types listed
in table 2.5. Acreages through stage 2 are for the extent of land included in the search;
acreages from stage 3 on are for the land for which a land position has been estab-
lished through purchase, option, lease, or claim. Costs are direct costs only and do not
include overhead or the cost of land acquisition. Times assume normal progress with-
out substantial delays caused by adverse economic climate or regulatory processes.

2. Target Identification

In the first two stages of exploration (regional appraisal and reconnaissance), re-
gions ranging from 1,000 to 100,000 square miles are assessed through compilation
and analysis of available data, and portions of a region covering 10 to 100 square miles
each are studied through field inspections, widely spaced geochemical sampling, and
airborne geophysical surveys. The results are brought together on maps. They are then
geologically analyzed in light of the characteristics of known occurrences of the type of
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Figure 2.4. —Mineral Occurrence Configurations

Surficial Stratabound-exte nsive

Stratabound-discrete Discordant

Key: Mineral deposit (Figures are for illustrative
purposes only)

Strata

mineral deposit being sought, in order to select smaller target areas for detailed inves
tigation in stages 3 and 4. The first two stages may cost anywhere from a few thousand
to more than a million dollars, and will usually take anywhere from a few months to a
couple of years to complete, assuming continuing success.”

The two most significant aspects of the first two stages both have to do with the
acreage involved. First, there is usually no need to establish a land position (that is, ac-
quire mineral development and production rights) on any or all of this acreage in order
to protect the exploration investment made during these two stages. Although that in-
vestment may total several million dollars for the largest and most complex explora-
tion projects, it is spread over thousands of square miles, and the reconnaissance tech-
niques utilized [except for reconnaissance stratigraphic drilling) do not involve signifi-
cant occupation or disturbance of any particular area, Thus, the competition is unlike-

“Bailly, " The Problems of Converting Resources to Reserves, Public Lands Law Conference, University of ldaho. Oct, 10, 1966,
Mining Fngineering. January 1976, at 1. 3-4; Bailly, “Mineral Ex- updated by author initiallv on June 30, 1967, and subsequently in
ploration and Mine Developing Problems,” paper presented at the communications with OTA in 1976.
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ly to be able to discern and preempt the potential target areas. In fact, the explorer
himself will not be sure precisely which areas are desirable as targets until the first
two stages have been completed: target identification is the very purpose of these two
stages. However, the explorer may wish to establish some sort of limited land position
in areas where reconnaissance stratigraphic drilling is done, if only because the drill-
ing may uncover economic mineralization (even though its primary purpose is knowl-
edge of genera subsurface geology).

Second, although it is unnecessary (and usually impractical) to establish a land
position prior to the first two stages, it is imperative that mineral rights be obtainable
at the end of those stages (or at least prior to detailed surface disturbance in stage
four) for the selected target areas. Because it is not known initially where specific
targets may be identified, all or amost all of the acreage being investigated in stages 1
and 2 must be available for the establishment of a land position. That is, large areas
containing thousands of square miles must be available for mineral development and
production in these stages, from which smaller target areas of only a few sqguare miles
can be selected for actual acquisition of mineral rights at the end of the stages. If the
large areas are not available, the smaller areas are likely to be passed by or explored
much less efficiently as a result of unwillingness to commit the large sums necessary
for sophisticated regional modeling and reconnaissance.

If a mineral discovery were made as a result of the exploration efforts in stages 1
and 2, prior to any actual drilling or other three-dimensional physical exploration, the
explorer would immediately want to acquire a land position for the area of the dis
covery,

3. Target Investigation

In the final two stages of exploration (detailed surface investigation and three-
dimensional physical sampling of a target area), a target (ranging initially from 1 to 10
or more square miles) is investigated through detailed field inspections, geochemical
sampling, and ground and airborne geophysical surveys. In this way, it is reduced to a
smaller target (ranging from a fraction of a square mile to several square miles) for
drilling or other three-dimensional physical sampling to determine if the hypothetical
economic mineral deposit actually exists. These two stages may cost anywhere from
tens of thousands to tens of millions of dollars, and they will usually take one to several
years to complete, assuming continuing success.”

As was stated above, the explorer will want to acquire a land position as soon as
the target area has been reduced to a few square miles or less, and is unlikely to do
any three-dimensional physical sampling until mineral rights have been acquired for
most of the target area.

Actual physical discovery of economic-grade mineralization usually does not oc-
cur until three-dimensional physical sampling is undertaken in stage 4, athough, in in-
creasingly rare cases, such a discovery may be made in earlier stages as a result of
surface outcropping of the ore body. Exploration continues after the first discovery of

*Ihid
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economic-grade mineralization until it has been determined that there is enough ore to
support a commercial mining operation. Once it has been determined that there is an
economic mineral deposit, perhaps 1 or 2 years after the initial physical discovery of
economic grade mineralization, exploration ceases and development begins.

4. Development

In the development stage, the land position is adjusted and firmed up to cover the
fraction of a square mile or few square miles actually containing the mineral deposit
or required for mining-related facilities such as processing plants, waste disposal
sites, roads, and powerlines. Enough of the deposit is blocked out to support the initial
planned production capacity (usually the entire deposit is not blocked out until the very
last years of production), production wells or mine workings are developed, and min-
ing-related facilities are constructed in preparation for production.

Development costs and times vary widely, depending on the type of deposit and
the planned production method. An onshore oilfield or gasfield can usually be
developed for initial production in 1 to 3 years, at an average cost in 1973 of around
$140,000 per development well,” or $7 million for a 50-well development effort.
Typical coa mines, both strip and underground, can be developed in a few years a a
cost, excluding land acquisition costs, of $25 million to $80 million. The typical surface
mine will produce 2 to 4 times more coal per year than the typica underground mine.”
One to four years were required for the development of each of 11 selected Arizona
copper mines, including both open pit and underground mines, with underground
mines generally taking longer to develop.” A typical large Arizona open pit copper
mine would cost well over $100 million to develop.”

These development times and costs, however, assume normal progress on a miner-
a deposit that is currently economic in a region with fairly well-developed infrastruc-
ture (e.g., transportation and power network, public facilities, commercial organiza-
tions). The infrastructure issue will be considered in subsection 6 below. The economic
issues will be discussed here.

Particularly for the metallic minerals, development may be delayed for many
years, and a property may pass through various owners (including occasional aban-
donment) and various cycles of interest and renewed evauation, owing to one or more
of the following economic factors:

a. The deposit is of too low a grade to be economic, given current technology and
prices;

b. The owners of the deposit have abundant reserves of higher grade or more
profitable ore that can easily supply al the metal they can possibly sell;

“Estimates of the Economic Cost of Producing Crude Oil, Ser.
No, 94-27 (92-1 17], Senate Comm. on In!. & Ins. Affairs, 94th
Cong., 2d. sess. 250-251 |IComm. Print 1976) (table 3, line 10 plus
line 11, divided by table 4, line 1 minus iine 6).

“U.S. Bureau of Mines, Busic Estimated Cap]ta] Investment und
Operating Costs for Coal Strip ‘Mines. Inf. Circ. 8703 [1976); U.S.
Bureau of Mines, Basic Estimuted Capitol Investment and Oper-

ating Costs for Underground Bituminous Coal Mines Developed for
Longwa)l Mining, Inf.Circ.8715 ( 1976). )

z9u,'s. Bureau of Mines, Time Required in Developing Selected
Arizona Copper Mines, Inf. Circ. 8702, table 1 (1 976].

‘’U.S, Bureau of Mines, Comparu!]ve Porphyry Copper Mining
and Processing Costs—Alaska and Ar~zono, Inf. Circ. 8685 ( 1974].
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c. The owners cannot raise the necessary capital, or cannot afford at the present
time to take on the financia risk of bringing a new mine into production, or can
finance only one deposit at a time to production;

& Market outlets are not currently available; or

e. T'he owners prefer to await higher prices. ”

Technically, there has not been a discovery of an economic mineral deposit if the first
factor is the reason for nondevelopment: the subeconomic deposit is either “put on the
shelf” for later development with improved prices or technology, or serves as part of
the general geologic information base used to develop subsequent exploration.

Factors similar to those listed above are cited by Albers as affecting the discov-
ery-to-production time for some of the 50 U.S. meta mines producing in mid-1976 that
were developed from discoveries made between 1940 and 1975, inclusive. His data in-
dicate that it took from less than a year to 23 years to proceed from initial discovery to
initial production on the 50 mines, with an average interval of 7 years and a median of
6 years. All but two of the mines were developed in 14 years or less, the two exceptions
taking 16 and 23 years, " Since part of the discovery-to-production interval includes
much of stage 4 of exploration, Albers data correlate fairly well with the 1 to 4 years
for “normal progress’ development cited above for an economic mineral deposit.

Although economic and technologic factors were the major causes of development
delays in the past, and continue to be important factors in the present, regulatory
delays due to social and environmental considerations are becoming increasingly im-
portant.

5. Production

Production generaly lasts for 20 years or more, and the costs of production vary
widely depending on the mineral deposit. Bureau of Mines studies estimate the annual
production costs (excluding depreciation, royalties, rents, fees, and taxes) for typical
coal strip mines to be $12 million to $18 million; for typica underground coal mines, $9
million to $17 million; and for a typical large Arizona open pit copper mine, $27 mil-
lion.®* Annual production costs for minerals such as oil and gas produced by well and
transported from the field without processing are considerably lower, averaging less
than $5,000 per producing oil or gas well in 1973*or around $250,000 for a 50-well
production unit.

Production from metal mines tends to be more cyclic than production from non-
metal mines, and mines may be closed or abandoned and subsequently reopened with
changes in technology or prices.”

“Factors (b) through (e) are taken from Cranstone and Martin, 1 71 (1977),

note 20, at 6. See also LT. S. General Accounting Office, Inocc urate “See the sources cited in notes 28 and 30.
,%tImates of W’'estern Coal Reserve~ ShouJdd Be Corrected. “Est~mates of the Economic Costs of Producing (jrude od, note
EMD-78.32, July 11, 1978, at 22-26. 27, at 250-251 (table 3, line 16 divided b> table 4, line 19)

“Albers, “Discovery Rates and Explanation Methods for Metal- “[1.S. Bureau of Mines, Time I7equired m Develop]rtg Selected

lic Mineral Deposits in the [J. S., 1940-1976,”’ 178 Eng and Mmmg Ar]zona Copper M]nes, Inf. Clrr. 8702 (1976).
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6. Infrastructure Costs

The term “infrastructure” refers to a system that includes the transportation net-
work, public facilities, housing, hospitals and other health facilities, utilities, and com-
mercial organizations required to support the population and activities in a given geo-
graphic area.

The important role infrastructure plays in the success of a minera project is dis
cussed in this subsection. The impacts mineral activity can have on the existing infra-
structure of an area are discussed in section B of chapter 6.

The importance of an adequate infrastructure for mineral activities cannot be
overstated. For example, for many minerals the cost of transportation from mine to
market equals or greatly exceeds the costs of finding and producing the mineral: prime
examples are coal, construction minerals, and industrial minerals. High costs of trans-
portation, or the complete lack of transportation (other than air access), can render
even the highest grade metal deposit uneconomic.®

The importance of infrastructure can be dramatized best by reference to Alaska,
although the same considerations apply to a lesser degree to the remoter areas of the
lower 48 States.

Alaska has a very limited surface transportation and power network, primarily
confined to the areas around and between Anchorage and Fairbanks and not extensive
even in those areas.” The population is quite small, and there are no maor manufac-
turing centers. All major items must be shipped in from Canada or the lower 48 States,
and high wages and fringe benefits must be paid to attract labor.

This combination of elements raises the cost of almost every item or service in
Alaska, and has rendered much of its timber and mineral resources uneconomic now
and for the foreseeable future. '8 The total value of hardrock (metallic and industrial)
minerals produced in Alaska in 1971 was less than $4 million,*athough Alaska is be-
lieved to contain substantial hardrock mineral resources.

The impact of infrastructure-related costs on mineral activity in Alaska is graphi-
cally demonstrated by a Bureau of Mines analysis of the comparative costs of produc-
ing a hypothetical porphyry copper ore body in Alaska and Arizona“The Alaska site
chosen was an area 10 miles north of Lake Clark and approximately 145 air miles
southwest of Anchorage in the Alaska Range just west of Cook Inlet. The Arizona site
chosen was approximately 45 miles northwest of Tucson. Both sites were presumed to
be within 10 miles of a highway: an existing highway in Arizona and a proposed high-
way corridor in Alaska.

tionfor Alaska Lands Designations, House Comm. on Int. & Ins. Af-
fairs, 95th Cong.. 1st sess. 158, 198-232 {Comm. Print No. 4, 1977).

**U. S. Bureau of Mines, Estimated Costs to Produce Copper ut

Kennicott, Alaska, Inf. Circ. 8602( 1973); see Comparative Study of
Canadian-United States Resource Programs, note 22, ch. A, at
26-27, 32-44,58.

"U.S. Bureau of Land Management, Multimodal Transportation
and Utility Corridor Systems in Alaska: A Preliminary. Conceptual
Analysis, October 1974, at 27-33.

»Krutilla and Brubaker, “Alaska National Interest Land With-
drawalsand Their opportunity Costs, ' m Background Informa-

“1.S. Bureau of Mines, Minerals Yearbook, 1972, Volumell,
Areu Reports; Domestic 56, table 1 {1974) (antimony, barite, gold,
mercury, platinum group metals, silver, tin, and uranium, al in
relatively minor amounts),

“U.S. Bureau of Mines, Comparative Porphyry Copper Mining
and Processing Costs —Alaska and Arizona, Inf.Circ. 8656 (1974].
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The mineral price required to support a mine was calculated by the Bureau of
Mines to be amost twice as high in Alaska as for the same size and grade ore body in
Arizona. The Arizona mine would be an economic success; the Alaska mine would not.
One of the major advantages of the Arizona operation was access to developed trans
portation and power systems. The Arizona operation required only construction of a
spur railroad line and connecting gas service, while the Alaska operation required
construction, equipping, maintenance, and operation of an electrical generator, gas
pipeline, railroad line, barge dock, and air strip. There were also added costs in Alas
ka for a larger and more self-sufficient townsite, more substantial structures to pro-
tect personnel, machinery, and ore concentrate from the cold and to guard against
damaging the permafrost, larger inventories of parts and supplies, a larger mainte-
nance and support force, the overall higher cost of transportation for all materials and
personnel, and the overal higher cost of labor.

Another Bureau of Mines study, comparing the cost of asbestos mining and proc-
essing at two equally remote sites 55 miles apart in Alaska and Canada, estimated
that, for identical deposits, the Alaskan operation would cost about 30 percent more
for development and 35 percent more for production, primarily because of higher
Alaskan labor rates.” An asbestos deposit was actually being mined at the Canadian
site, while an apparently “commercial” asbestos deposit at the Alaska site was not
even being developed.

Perhaps the best known example of the problems and costs of developing infra-
structure is the Prudhoe Bay Trans-Alaska Pipeline operation. The final cost of
constructing the basic transportation system (the pipeline and pipeline road) was esti-
mated in 1975 to be $7 billion to $10 bhillion, exclusive of the vast network of feeder
pipelines leading into Pumping Station No. 1 at Prudhoe Bay. Another billion or so was
estimated for workers’ housing, roads, docks, airport facilities, communications and
utilities. and other forms of infrastructure.

E. Mineral Exploration, Development and Production:
Chances of Success

Mineral activity is a very risky business, particularly in the exploration stages.
For every successful project resulting in discovery of an economic mineral deposit,
there are many unsuccessful projects. Therefore, the actual cost of discovery of an
economic mineral deposit is not merely the cost of the successful project, but also in-
cludes the cost of al the related unsuccessful ones. The few successes must be profit-
able enough to cover the many failures.

However, calculation and interpretation of rates of success, and of cost per suc-
cess (including the cost of failures), for mineral explorat on projects are complicated

by several factors.

S11.S. Bureau of Mines, Comparative Ashestos Mining and Proc- (1975).
essing Costs, Alaska Versus Yukon Territorv. Inf. Circe. 8672
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First, the division of projects into successes and failures, where success is defined
as discovery of an economic (currently commercially developable) mineral deposit, is
artificial and somewhat misleading. Many exploration projects result in the discovery
of mineral deposits that, although not currently commercial because of low ore grade
or lack of infrastructure, may be commercially developable in 10 to 50 years as a
result of advances in technology, development of infrastructure, or simply higher
prices for the minerals. Such discoveries, which are sometimes referred to as “techni-
cal successess’“or “on-the-shelf” deposits, are clearly not total failures, Further-
more, even when no significant concentration of mineralization is discovered, the in-
formation developed on the surface and subsurface geology and on trace mineraliza-
tion is amost aways vauable to future exploration activity. In fact, mines have been
“discovered” in company files that contain such information formerly not thought to be
worth following up, but subsequently found to be extremely significant in light of new
technology or new theories of ore formation.”

The value of such “unsuccessful” mineral exploration in Canada has been dis-
cussed by Cranstone and Martin as follows:

Annual dollar exploration expenditures for metals in constant (1971) dollars
have increased from about $12 million in the 1946-50 period to $87 million in 1971; it
is therefore likely that a substantially greater amount of potentially useful informa-
tion as well as currently uneconomic mineral deposits have been added to inventory
than withdrawn from it in the form of previously discovered on the shelf deposits dur-
ing the past 26 years.

Consider the case of porphyry copper and porphyry molybdenum deposits in
B.C. Ore tonnage discovered in these deposits during the period 1961-71 has a ‘value
of $25.6 hillion. However, available information suggests that additional submargi-
nal ore in the 14 porphyry deposits counted herein as discoveries, plus submarginal
tonnage in another 30 porphyry deposits, amounts to more than 5 billion tons, with
metal ‘value' of more than $17 billion almost equalling the $21 billion ‘value' of total
Canadian metal production during these 11 years, Most of these currently uneconom-
ic deposits, as well as others discovered during the 1946-71 period, will likely be prof-
itably mined in the future, constituting an additional but unknown present ‘value' of
discoveries, ”

They conclude that “The true discovery cost of orebodies found in the past 10 years is
less than the apparent cost because of the vast tonnages of presently marginal and
subeconomic mineral deposits aso found in this period.“®

Second, the published success/failure data often include mere listings, submittals,
and cursory examinations of prospects, which involve minimal time and expense, to-
gether with the more intensive and expensive detailed suface and three-dimensional
(e.g., drilling) investigation of particular targets. Consequently, it is difficult to sort out
the really serious efforts in order to calculate success/failure ratios. For example, a
1967 compilation of success/failure data for various nonfuel mineral exploration pro-
grams,“when broken down into the exploration stages (as has been done in table z. 7)

“Miller.note | 7, at 840 “(; sranstone and Martin, note 20, a t 11-12.

“Lowell, “EXpllril tion Strategy.” i Report on the Workshop: “Ibid.. at 13.
Research Fron tiers in Explora tion for Non-Renewable Resources. “Bailly, ‘“hllnera] Exploration and Mine Developing Problems,”
note 21, at52-64. note 25, at 10-1.1.
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Table 2.7.—Success Data for Selected Nonfuel Mineral
Exploration Programs

Exploration program
Government/private Private
Exploration Strategic| AEC Defense Total Phelps | Phelps Int'1 Texas 5Sw Bear
stages Minerals | Uranium| Minerals | Canada Dodge Dodge Nickel Gulf Firms Creek
1939-49 [ 1948-65| 1951-58 | (Annual) 1962 1966 pre 1958 | 1959-61 7 1963-66
TARGET
IDENTIFICATION
1. Regional
appraisal and
2. Reconnaissance
(Possible targets
submitted or Several
identified): 7 7 3888 7 7 3137 ? 1000 ? 1649
(Possible targets Several
examined): 10071 15000 ? 60007 73 1077 ? 100 352 7
TARGET
INVESTIGATION
3 Detailed
surface investi-
gation: 1342 7 ? 7 7 1077 100 + ? 47 + 7
4. Detailed
3-D physical “few"
sampling: 7 7 ? 7 ew 16 7 66 + 23 60
DISCOVERY
(Mineralization): ? 7 7 ? ? 7 7 2 15
(Some tonnage): 1053 | 4317 7 7 7 “Few 7 7 ? 8
(Mine tonnage): 7 6437 374 7 7 Still 1 ? 2 5
(Commercial being
ore deposit): 7 7 45+ 5 0 worked 7 ! 7 1
(Outstanding ore Term on”
deposit): 1 7 Zinc 7 0 ? ! ? 7

SOURCE Derived from data in Bailly, “Mineral Exploration and Mine Developing Problems” 10-12 (1967)

in order to sort out the serious efforts involving detailed target investigation (stages 3
and 4, or preferably stage 4 only, in which drilling is undertaken), has so many holes in
the data that it is impossible to calculate any overall success rate. (The data suggest
that certain programs resulted in the discovery of 1 to 10 deposits with sufficient ton-
nage for a mine, but with varying prospects for economic success, for each 100 targets
investigated in stages 3 and 4).

Third, the published success/failure data are usually calculated for targets or for
individual applications of technology (e. g., drilling) to a target, rather than for minera
exploration projects, which may include a number of more or less intensively investi-
gated targets as part of a coordinated regional exploration effort. For example, the
Texas Gulf exploration program listed in table 2.7 was actually a single project staffed
by a single geologist, who coordinated a series of airborne electromagnetic surveys
and drilling of various targets based on a new theory of ore formation for the region.
The Kidd Creek copper-zinc-silver discovery that resulted from the project is an out-
standing deposit, which made the project an unqualified success. This was recognized
from the beginning as the most promising target, although it was not drilled until late in
the project because of delays in acquiring minera rights.”’

“Miller, note 17, at 843
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The published data for oil and gas exploration similarly focus on parts of projects
rather than on the projects themselves. In fact, the oil and gas data do not even focus
on the targets that make up a project, but rather focus on the number of wells drilled.
Several wells are often drilled for each oil and gas target before a discovery (if any) is
made, Thus, success rates reported for oil and gas exploration, which are rates per
well drilled rather than per target drilled or per project, may understate the success
rate when considered in terms of targets or projects.

The published success rates per well drilled in 1975 indicate that one out of seven
onshore and offshore new-field ‘‘wildcat” wells—exploration wells drilled in areas not
aready proved to contain commercialy producible oil or gas—resulted in discovery of
economic oilfields or gasfields. One out of 55 onshore and offshore new-field wildcat
wells drilled in 1975 resulted in significant discoveries—i.e., discoveries estimated to
have found fields with reserves of more than 1 million barrels of oil or 6 billion cubic
feet of gas each, Almost one out of four of al onshore and offshore exploratory wells—
including new-field wildcats, extensions or outposts, new-pool wildcats, deeper-pool
tests, and shallower-pool tests—were completed successfully as producers.®

Fourth, the published data on rates and costs of successful exploration, when
available at all, are amost always for the mineral industry as a whole. Thus, the com-
plete failure records of many margina firms, often formed to take advantage of tax
shelters, are included with and dilute the success records of the more established and
professional firms. Obvioudly, it is the success rate of the individual firm, and not the
industry as a whole, that is crucia in terms of that firm's ability to stay in business,
Similarly, the cost of a discovery should be based on the total expenditures and suc-
cess/failure ratio of the individual firm, rather than the industry-wide total expend-
iture and success/failure figures, which include many very unsuccessful firms.

When mineral exploration expenditures are available for an individual company,
they are usually found in the company’s annual reports, and include overhead, land
acquisition and holding costs as well as direct expenditures for actual exploration ac-
tivity. They also generally cover exploration activities worldwide, rather than only in
the United States (the latter is the relevant figure for discussions of domestic mineral
exploration activities), Finally, the expenditures are rarely tied to annual projects or
targets investigated, so that it is impossible to get a measure of exploration efficiency.

OTA sought to make up for the lack of data on success rates and expenditure
levels for individual firms onshore U.S. exploration activities by surveying a small
sample of firms in 1977 to find out what minerals they were exploring for, and how
much effort (staff, money, projects, etc. ) was being expended on such exploration with
what results. The surveyed firms included some of the better known hardrock explora
tion firms active in the United States, All were exploring for most of the metals, in-
cluding uranium, and to a lesser extent the fertilizer minerals. Some were exploring
for the chemical and/or industrial minerals. A few were exploring for geothermal
resources and/or construction minerals, The survey also included two of the larger
U.S. oil companies (both of which were exploring for uranium, and one of which was
exploring for the fertilizer and chemical minerals and, to a lesser extent, the metals),

“1" 'U S Wildcat-Success Rate Highest Ever, " Oil and Gas]., June 7, 1976, at 60,
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The survey confirmed that oil and gas exploration is almost always handled by
distinct companies, or divisions within companies, which explore for oil and gas only.
Coa and oil shale are also handled separately, and “exploration”’ for them is mainly
an engineering effort to secure information on the size and quality of deposits already
known to exist. Exploration for all other minerals is generally lumped together in a
single group (company or division).

The results of the survey are tabulated in table 2.8, which divides the companies
into groups according to their annual (1976 or 1977) onshore U.S. exploration budget
for the specified minerals. For each group, the table lists:

1. the range in exploration budget, excluding land costs, for the firms in the group,

2. the number of firms in the group,

3. the range in size of the domestic onshore exploration staff, divided into profes
siona and support staff,

4. the range in number of possible target areas or prospects seriously considered
(i.e, a least some field examination) for detailed exploration during the year,

5. the range in number of target areas for which a land position had been estab-
lished or maintained during the year,

6. the range in number of projects actively underway in stages 3 and/or 4 (detailed
surface investigation or three-dimensional physical sampling) during the yea r,

7. the range in cumulative number of such active projects (counting each multi-
year project only once) over a lo-year period, based on the cumulative number
reported for the last X years (X being defined by various companies as any-
where from 3 to 25 years),

8. the range in cumulative number of immediate successes (development begun or
projected in the near term) over the same lo-year period,

9. the range in cumulative number of technical successes (development begun or
projected within the next 25 years—i.e., a property being held with that expec-
tation, whether or not it is immediately developable),

10. the range in immediate success rate (cumulative immediate successes divided
by cumulative active projects), and

11. the range in technical success rate.

For the companies surveyed, 0.6 to 8.6 out of every 100 onshore U.S. detailed ex-
ploration projects for mineras other than oil, gas, coa, or oil shale were immediately
successful, i.e, led to actual or imminent development and production, while 5 to 12.8
out of every 100 onshore U.S. exploration projects for oil and gas were immediately
successful. The oil and gas success rates are not improved by including “on the shelf”
technical successes, whereas the nonfuel mineral success rates climb to 2 to 16 out of
100 when technical successes are included. This difference is probably explained by
the current high prices for oil and gas that are making completion of smaller oil and
gas wells profitable’” and thus keeping such wells “off the shelf. ”

When the immediate and technical success rates for oil and gas are compared
with those for the nonfuel minerals, it appears that the chances of complete failure are
approximately the same for both. If this is indeed true, it may reflect the fact that ex-

“0iH(112(1 GasTlune20.1977.a1 34
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for Onshore United States

Table 2.8.-Selected Individual Firm Exploration Statistics (Ranges)

Minerals other than oil, gas,

coal, oil shale Oil & gas
1976 (1977) onshore United States Low | $1.5 Million | $6.5 Million | $14 Million
exploration budget, excluding Average | $3.4 Million | $8.4 Million | $18 Million | $30 Million
land cost High $5 Million | $10 Million | $22 Million
Number of firms within specified 5 3 4 2
budget range
1976 Low 15 1 50 -
domestic Professional | Average 26 64 110
onshore H|gh 55 35 75 -
explor- Low 8 5 50
at ion Average 15 16 65 95
staff High 31 24 90 -
1976 possible target Low 50 43 20 50
areas seriously Average 105 70 125 -
considered High 200 160 150 100
1976 targets for Low 12 25 10 25
which land position Average 20 37 40
existed High 40 45 80 25
1976 active projects Low 6 23 25
(Stage 3 and/or Average 10 28 25 -
stage 4) High 12 35 40 25
Cumulative active Low 51 116 60 200
projects for 1 O-year Average 98 168 185 -
period High 150 245 400 250
Cumulative immediate Low 0.5 7 4 10
successes for Average 2.6 10 7 -
10-year period High 6 13 12 32
Cumulative immediate and Low 1.9 9.1 8 10
technical successes for Average 7 13.8 11.5 -
10-year period High 15 22.5 18 32
Immediate success rate Low 0.6% 5.0% 2.0% 5.0%
(successes divided by Average 2.6% 6.2% 5.5% —
active projects) High 5.1% 8.6% 8.3% 12.8%
Technical (includes Low 2.5% 6.3% 2.0% 5.0%
immediate) success Average 6.7% 8.0% 9.7% —
rate High 1 0.0% 9.2% 16.7% 12.8%

ploration for oil and gas today, at least onshore, involves a search for increasingly
smaller fields,”with increasingly complex geology, at greater depths.” The chance of
missing a discovery by siting a drill a few hundred feet off target may be as large today
for oil and gas as it is for the nonfuel minerals. '2

No matter how the data in table 2.8 are interpreted, it is clear that, for each com-
pany surveyed, 80 percent or more of the exploration projects for both oil and gas and
the nonfuel minerals were failures. These were projects that involved some detailed

“Ibid.. at 32, 33, 34.

1ULS. Department of the Interior, 1 Final Report of the Task

(1977).
“See ibid., at 55.

Force on the Availubility of Federally Owned Mineral Lands 54
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exploration in stages 3 and/or 4, and thus required substantial effort in terms of time
and money.

The cost and duration of an unsuccessful project would normally be less than
those of a comparable successful project, with the amount of reduction depending on
how early in the exploration sequence the project is abandoned (see appendix C for the
costs and durations of successful projects). Bailly estimated in 1964 that the total cost
of all failures in hardrock exploration was perhaps 5 to 10 times as high as the total
cost of all successes.” Given such a cost ratio, an exploration company should expect
to spend 80 to 90 percent of its budget on failures.

Actually, the laws of probability require that an exploration firm be able to suffer
through a string of failures that is often much longer than would be indicated by the
average success/failure ratio. The governing concept, known as the ‘‘law of gambler's
ruin, ” has been aptly described by Slichter:

This rule expresses the rather serious chance of going broke when the odds for
success are small, merely by a normal run of bad luck regardiess of the long-run ex-
pectations of gain. The only sure way of avoiding this special risk of gambler'sruinis
to have enough capital, and the will, to continue the play many times and thus ride
out the inevitable runs of bad luck. For example, i f the probability of successisonein
ten for each venture, there is a 35 percent chance that ten successive ventures will
fail in arow. But if one has the capital to continue the play through a run of 100 fail-
ures, then the chance of gambler’sruinisonly 3 in 100,000. ”

The high cost of modern mineral activity, discussed in section C, and the low prob-
ability of success and its associated law of gambler’s ruin discussed in this section,
carry obvious adverse implications for the smaller participants in mineral activities in
the United States today.” Those implications will be addressed in the next section.

F. Mineral Exploration, Development, and Production:
Participants

Mineral exploration, development, and production on Federal onshore land is con-
ducted primarily by the private sector, athough State and Federal geologic and miner-
al agencies are involved to a substantial degree in the first two stages of exploration
and occasionally in later stages.

The backbone of the mineral industry during the 19th century was the mass of in-
dividual prospectors and small miners who found and worked the surface deposits.
Major deposits were usually syndicated or turned over to larger firms for development
and production. Even well into the 20th century, individuals using conventional pros-
pecting techniques (see subsection C(3)) continued to discover a large proportion of the
economic mineral deposits, although development and production (which involved

—_—
‘Bailly. " Methods, Costs. Land Requirements and Organization Mining Engineering 570 (1960).

in Regional Exploration for Base Metals.” paper presented at “Bateman. “Exploration Program for Small Mining Compa-

AIME Meeting, Alaska Section, Fairbanks, Alaska, Mar. 18-21, nies,”” Mining Congress | December 1963, at 45; Going. “An In-

1964, at 18. dustry Analysis of Exploration Activity,” in Canadian Mineral Ex-

Slichter, ""The Need of 4 New Philosophy of Prospecting.” 12 ploration, Resources and Outlook. note 20, at 13
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greater costs and more complex technology) became more and more the province of the
larger firms.* A number of the major mines still in production today were developed
from discoveries by individuals or small groups prior to or during the first half of this
century,”

Data on current exploration and mining activities, however, indicate that the
roles of the individual prospector and small miner have declined sharply in recent
years as a result of advancing technology, greatly increased costs, and the low grade
or hidden character of most of the remaining undiscovered deposits in the onshore

United States,
In order to put these data into perspective, it is necessary to have clear and rea
sonable definitions of terms such as “individual prospector, ” “small miner, ” “small

firm, " and so forth. The definitions chosen for this study are:

+ Individual Prospector (or Explorationist): no more than two people working to-
gether spending less than $10,000 per year on minera exploration;

« Small Firm: no more than 50 people working together spending less than
$250,000 per year;

+ Medium-Sized Firm: expenditures of less than $2,500,000 per year; and
+ Large Firm: expenditures of $2,500,000 or more per year.

These definitions although arbitrary appear to be reasonable, Allowing for increased
costs of exploration at a serious level, but retaining the emphasis on what can be done
through individual effort and finances, a limit on expenditures of $10,000 per year
seems generous for the ‘‘individual prospector.

The American Mining Congress (AMC) surveyed 41 large mining companies in
1976 to obtain data on the role of the “small miner” in mineral exploration in the
United States. However, the AMC statistics, reproduced in table 2.9, are ambiguous,
because the AMC definition of “small miner” would include exploration groups as
large as those of some of the largest exploration firms (or exploration divisions of ma-
jor firms).

The AMC defined a small miner as “an individual, partnership, or corporation
which is not listed on a major stock exchange; or which has a capitalization of less
than $1,000,000; or which employs fewer than 50 persons, or which produces less than
[50 to 200 thousand tons annually].”® But 1) an exploration firm need not be, and usu-
aly is not, engaged in production, 2) the only major capital asset of an exploration firm
is its land holdings, and even the land is normally not capitalized until the development
stage, and 3) even the large exploration firms, including the exploration divisions of
most of the 41 mining firms surveyed by the AMC, have fewer than 50 professional em-
ployees devoted to onshore mineral exploration in the United States (see table 2.8).

“Loev, T'echnicalDevelopments ThatShould Be Considered In presented at the 1977 Americ an Mining ( Jongress ( onvention,
Drafting Mining Legislation.” 1n University of A rizona, College of Sept 13, 1977, at 6 (hereinafter cited as “*A\f(; Small Miner Sur-
Mines, Symposium on Americ an Mineral Law Rela ting to Public vey''), citingU. S. Bureau of Mine s, “*Major Mines Found by Small
LandUse 159, 16 1-163 (] (.. Dotson ed. 1966). Miners.” unpublished report, 1976, Seealso A Ihers. note 3 2

Delc our and Rees, ©° The Role of t he Small Miner,"" paper * AMCSmallMiner Survev ™' note 57, atz.
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Table 2.9.—AMC Survey of Small Miner Property Submittals
Individual and small company figures only
Submitted by Brought
individuals Still under into Other
Total no. of| and small Deal ) consider- |prod uction|d ispo-
‘tear |submittals | companies |Rejected | Examined | made| Drilled | Dropped| ation |or planned |sit ion
A B c D E F G H \ J
% of A »of B
1970| 2,452 (2,191 89%| 1,482 | 917 42°0 | 116 | 102 222 35 16 72
1971 2,266 (1,918 85%| 1,353 | 818 42°0 86 83 211 47 13 44
1972 2,374 |1,970 83%| 1,347 | 862 44°0 93 78 214 41 12 65
1973| 2,550 (2,060 81%| 1,356 | 954 46°0 | 106 88 244 67 12 41
1974\ 2,777 (2,381 86%| 1,629 |1,028 43%| 112 92 315 95 12 54
1975 2,992 (2,621 88%)| 1,808 |[1,139 43%]| 115 93 301 154 18 70

SOURCE Delcour and Rees,

‘The Role of the Small Miner, ”

paper presented at the 1977 American Mining Congress

Convent lon, Sept 13, 1977

Thus, athough the AMC definition of “small miner’” seems appropriate for firms en-
gaged in mining (mineral production), and in fact is very similar to the OTA “small
firm*’ category as applied to production activities, it is not helpful in attempting to sort
out the role of various-sized individuals and groups in mineral exploration, which was
the primary focus of the AMC survey.

Moreover, the meaning of the AMC statistics themselves is unclear, even assum-
ing that the statistics primarily represent submittals by individual prospectors and
small firms as defined by OTA. The terms “submittal,’”” “rejected, ” “examined, ”
“dropped,” and so forth were not defined, The table reproduced in table 2.9 (without
statistics) was the questionnaire. Discussions with the authors of the survey indicate
that the primary conclusion to be drawn from the statistics is that large firms do pay
attention to “small miner”’ submittals, since 42 to 46 percent of such submittals were
examined. “Examination,” however, could range from a quick check of the literature
or files on the area in question (the more usual procedure) to a field trip to inspect the
property, More importantly, the authors indicated there was no way of knowing
whether the “submittals” were completely spontaneous offerings of mineralized pro-
perty, which themselves sparked the interest of the larger firms, or rather represented
reactions by holders of mining claims to expressed or known interest in an area by a
larger firm based on the larger firm own geologic appraisal and targeting.

The number of ‘*submittal” properties listed by the AMC survey as having been
“brought into production or planned” each year comes close to (and may even exceed)
the total number of discoveries that probably were made in each year (compare table
2.3 in subsection C(3)). It is hardly likely that all U.S. discoveries resulted primarily
from “small miner” submittals. In fact, the data compiled by Albers and Bailly and
presented in tables 2.2 and 2.3 in subsection C(3) indicate that no significant U.S. metal
mine discoveries reported since 1960 have been primarily the result of conventional
prospecting, which is the stock-in-trade of the individual prospector (although the more
modern individual explorationist will also use geologic inference and geochemical
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techniqgues on a limited scale). This apparent contradiction may be resolved simply by
the fact that almost all mineralized or potentially mineral ground in the United States
is blanketed by mining claims, so that firms wishing to explore in an area must make
arrangements with the owners of those claims. If all such arrangements were counted
as “submittals,” amost al discoveries would be on “submittal” properties.

This was precisely the case with the Mt. Taylor uranium discovery, which is the
only example cited in the AMC survey of a discovery by a small miner. The AMC
survey attributes the discovery to an individual prospector, Robert H. Sayre, Jr., who
“staked claims on National Forest land in New Mexico, managing to interest a small
uranium firm, the Bokum Corporation, in drilling. ” But information provided to OTA by
Sayre and an officer of the Bokum Corporation is different. Sayre did stake claims on
the land, first in 1957 and later in 1969. The “targeting” involved in selecting the land
consisted simply of drawing a straight “trend” line between two known deposits and
searching county land records for unclaimed land along that line, No exploration,
development, or assessment work was done beyond the effort expended in staking the
claims. The Bokum Corporation was interested in the area and learned that Sayre had
claims on the land, so it worked out a deal with Sayre to enable it to drill the land. The
first drill hole, in 1970, intersected uranium ore. At the time, the Bokum Corporation
was either a large medium-sized firm or a smal large firm, using the OTA definitions
of firm size.

Other sources of data on the role of various groups in current onshore mineral ex-
ploration invariably cite the drastically reduced role of the individual prospector. For
example, Simon Strauss, Vice Chairman of ASARCO and one of the leading officias in
the AMC, recently observed:

Those who like to remember the good old days will hark back to the period a hun-
dred years or so ago when the great, wide, open spaces of the West were being ex-
plored and populated by the white man, when the rich bonanza discoveries of
Cdlifornia, Arizona, Montana, Idaho, Colorado and Nevada brought overnight wealth
to the skilled or lucky prospector. Mines were opened from the grassroots then and
the number of individual operations was very large. Why can’t it be like that now?

For the obvious reason that the surface of this country—and most others for that
matter—has been scoured by professionals. The chances of finding a rich surface
outcrop are minimal. This is not to say that new finds are not being made—on the
contrary , . . . But these discoveries are of deposits that for the most part are hidden
from the naked eye. They have been made as a result of tenacious geological
deductions—and at great expense. The lone prospector with burro and pick ax is
unlikely to spot them, although the rare exception does occur. Today, exploration is a
team effort using the tools of modern man—costly tools.””

Strauss' statement is confirmed by the data presented in subsection B(3), which
demonstrate that conventional prospecting for surface outcrops and other surface
“expressions’ of economic mineraization now plays a very small and declining role in
U.S. mineral exploration, at least outside Alaska. (Conventional prospecting may con-

“Strauss, “Competition in the Nonferrous Metal Markets, Min- sented at the Semicentennial Seminar on Exploration Geophysics.,
ing Congress. [.. June 18977, at 49; accord, U.S. Geological Survey. Colorado School of Mines, Nov. 18. 1976, at 5. 8. 21-22. 24;
Mineral Resource Perspectives 1975, Prof. Paper 940, at 7 (1975); Anatomy of a Mine, note 16, at 21, 23.

Bailly, ""Mineral Exploration Trends and Prospects,” paper pre-
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tinue for a while to be important in Alaska, because of its less thoroughly explored
state. On the other hand, the remoteness of much of Alaska and the high cost of doing
anything there may independently lead to a reduced role for the individua prospector,
as the less remote areas become more thoroughly explored.”)”)

Canada generally falls somewhere between the lower 48 States and Alaska in
terms of the thoroughness with which it has been explored for surface expressions of
economic mineral deposits. Yet, even in Canada the role of conventional prospecting
has diminished radically in recent years, as shown by Derry’s data, which are
presented in table 2.4 in subsection C(3).

Paul Bailly has combined exploration budget data with Derry’s data on Canadian
discoveries to show the role played in such discoveries by various-sized exploration
groups. Bailly’s results are shown in table 2.10. They indicate that none of the commer-
cia metallic mineral discoveries reported by Derry for 1958 through 1973 were made
by individual prospectors or small firms [using the OTA expenditure-based defini-
tions), even though individual prospectors and small firms accounted for 50 percent of
the firms actively exploring from 1968 through 1973.

At OTA’S request, six of the larger U.S. mining and mineral exploration firms and
one major oil and gas company estimated industry-wide ranges for costs, acreages,
and times involved in exploration for and development and production of 32 different
mineral occurrence types (which include almost all the nonconstruction mineral oc-
currence types for which exploration is currently being undertaken). The completed
forms, which are collected in appendix C, include estimates of the percentage of total
domestic onshore activity undertaken today by individual prospectors, small firms,
medium-sized firms, and large firms in each of the six stages of mineral activity for

Table 2.10.—Commercial Metallic Mineral Discoveries in Canada
According to Canadian Exploration Budget of
Discoverer During Discovery Year

Canadian exploration Percentage of firms Discoveries during | Discoveries during

budget of firm with given budget 1958-67 1968-73

(1971 dollars), out of al I firms

including land costs act ively exploring | Number 0. Number %

in 1968-73

5 to 10 million | 4% 2 10%

2.5 to 5 million 10% 3 11% 1 5%

1 to 2,5 million 8 30% 7 35%

0.5 to 1 million 10% 10 37% 8 40%

0,25 to 0.5 million 30% 5 18% | 2 10%

0.0 to 0.25 million 50% 0 0% 0 0%

Total 100740 27 10070 20 100°/'0
SOURCE Balilly, “ Mineral Exploration Trends and Prospect s.” paper presented at the Semi centennial Seminar on

Exploration Geophysics, Colorado School of Mines, Nov. 18, 1976, figure 4. |

“See the data in Hawley and Whitney, note 22, at 3-12 to 3-14
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each mineral occurrence type. These estimates are compiled in table 2.11. The
estimates indicate that individual prospectors play a minimal active role in the first
three stages of exploration for al but a few mineral occurrence types (placers, marine
evaporates, carbonate stratiform, and certain vein deposits), and almost no role in the
more expensive stages of detailed physical exploration, development, and production.
Small firms are more active in the first three stages, but their role drops substantially

during the last three stages.

Table 2.1 1.—Estimated Percentage of Total Domestic Onshore Activity
Undertaken by Various-Sized Groups in Each of the Six
Stages of Mineral Activity

!

Indiv. prospector Smali firm Medium firm Large firm
Mineral occurrence type
11213141516i1]121314|5]6]1]12]13{4]l5]6]|1{2] 3| 4]|5]|6
SURFICIAL
1. Aluminous Clay & Laterite 51 51 5] 1] 1] 1 5{10] 5] 4] 2| 2|15]25] 5]20] 5] 5|75160{85{75{92]|92
2. Laterites: Nickel o[ oj ol of ol—| of of of Ot o|—] o] Of O] Of O|—{X |X|X[X|X|—
3. Stream Placer: Gold, Tin X{—|X]| O]l O]—=IX|—|X [X[{X][—=]IX]|—=|X]|X[|X][—]|O|—{ O O] O]—
4. Coastal Placer: Titanium 0[10]20| O] O] 0[33{30J20| O 0| 0]33|30I30|50150]50{34|30}{30|50|50(50
5. Residual Deposit: Phosphate 0] o| O] oj—|—1oj1o]10] O|—[— |30]30(30[|35|— |— |60|60]|60]165| — | —
6. Brines in Evaporites — ===l 1—1=1=1—r=1=l=1=1=1=1= =11 1=]=—{— ]
7. Supergene: Base & Precious 91 2] 0] 01 O] O] 9] 8] 8] 0] O] 0]32]25]30|12] 5| 5]50|65|62|88|95195
8. Supergene: Silver [e] 6] 0] 0} Ol o} o]l Olof O}l ojoj ool of Of O X IXIX]IXIX]X
STRATABOUND—EXTENSIVE
1. Precambrian: Gold, Uranium 3| 1} 0| o|—|—|20[20l20 hO|— |—[35]|35(35|40|— |— K42144]45]50|— [—
2. Marine Sedim.: Phosphate 0| Of 0| O|—|—(10[|10] 5| O]—|—|40]40[10/40{— [— {50[50185]60|— |—
3. Marine Evaporite: Potash 15115]15] 2| o|—[25[25]20 10| 2]/—130130{35(38138 | — [30{30135|50160|—
4. Continental Sed.: Coal 12[20] 0| o] o|—{20[23[t0poO|10|—|33|28l45/45 }45 — 35 le9laslaslas|—
5. Stratiform Igneous: Metals 0 0] Of O]—|—| Of O] Oy O]—|—| O] O] O] Of— [—|X XX |X]|—]|—
STRATABOUND—DISCRETE
1. Marine Sedim_: Oil & Gas —1=1—=1—1-1—-1—=1—1—rr=—1r—1—=r—r—1r——rrrr—r-
2. Continental Sed . Uranium ol oloforololojololololojxIxixixixixjolojojololo
3. Lacustrine Evaporites 0] 0] o] o|—|—[10]10| 5| O]— |—[30J30[30[30|— |— O %O 65[701— |—
4. Fossil Laterite & Clay 21 51 5[ 1] 1] 1] 3{10] 5| 4| 2| 2[15[25[|15]20( 5| 5BOBO|75[75PL2L2
5. Shale Mass. Sulfide: Cu ol of o] ol of oliol1ol10! 5] ol ol3o]30l30l20{20k0 k0O EOEO 75180 BO
6. Shale Mass. Sulfide: Pb-Zn 0| 0| 0] 0] O|—] 0] Oof Oof O] O|—] O| X {X X ] O]— X |X X |X|X |—
7. Carbonate Stratiform: Ba-F 8] 8] 9| 4| 2|—[17|17|25R0[R2|—|28|31]|33|37|38]— ’47 44 EG) 39 PB L1—
8. Carbonate Strat.: Pb-Zn-Cu 6] 7| 4 O] O] 0[14]14]14]13|14[10|30|25]40|42|43 4550524543 45
9. Volc. Mass. Sulfide: Metals of of o] 0} 0]—130{30}30[101 0|—130130{30|35130|— KOMOKOBSI70{—
10. Metamorphic: Graphite, etc 0| O of 0| 0|—|50150|505030(—40]40[40]|40}{50|— |1O1O[1O 1O RO|—
DISCORDANT
1. Breccia Pipes: Metals O]l O|X |—=]—=|—IX X X]|=]—|— X|XIX]|=]I—=~[—|X]|X|X]—=]|—]|—
2. Porphyries: Copper, Maly. ol ot ol Oft—i1—t1t Ol ot ol ol—t1—t ol Ol ol O] —!—IXIXIXIXlI—}—
3. Replacement Deposit: Sulfur 0] O] O 0] 0]—|10{10] Of O} 0|—|30|30{40[40|30|—|60|60|60|60{70|—
4. Vein-Replacement: Silver-Cu 25]25|26( 0] 0|—|25]25|28|10|10|—|25|25]23{45|45]|—|25|25]23|45|45]—
5. Mass. Sulfide Pipes: Metals 5] 4] 1] 1{—]—|10]16]{10]10]— }—]30}30]25]30} — | —55|50(|64{59} — | —
6. Mafic-Ultramafic: Ni-Cu 0| O| Of O] 0|—{20|20]|20[10| 0|—|40|40]40|40)30|—[40]|40]|40]50]|70|—
7. Anorthosite: Iron, Vanadium 0| 0| o o] o]—|20[20[10] Of O0|—[30{30]30|25|10|—|50{50t60(75({90| —
8 Vein Ultramafic: Asbestos 0| 0] o] of o}—] 5| 4] 5] O O|—|10] 9]10]10|10]—|85|87]|85{90}|90|—
9. Vein Meta. Dolomite: Talc 40lasl20| s| ol olsaolaolsolasla0lao]20]15]|30|50[60]60| 0] 0] 0] 0| Of O
10 Carbonatite-Alkalic 0] o] ol ol ol—I|20l10110] 5] 0|—140l45]45(40150|—140]45l45]55]|50| —

X = participates, but no attempt to quantify percentage.
— = no data given in response to questionnaire,
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The estimates in table 2.11 are for participation; they do not reflect the success of
the various-sized groups. The other statistics cited in this section, as well as discus-
sions with industry exploration executives, indicate that, with rare exceptions, individ-
ual prospectors and even small firms do not make actual discoveries of significant
commercial mineral deposits. Nor, less clearly but still apparently true, do they often
identify or delineate the targets that the larger firms then investigate for an economic
deposit. Rather, it seems that the two smaller groups establish land-tenure positions on
any land that is even faintly mineralized and probe the surface more or less diligently
within the limits of their funding and expertise, trying to develop information that will
interest the medium-sized or large firms. They serve essentiadly as a chamber of com-
merce for their piece of land and its bit of geologic and mineral information, making
sure that the information is fully fed into the models and files of the larger firms, along
with all the other information compiled by the larger firms from published sources and
their own regional reconnaissance.’)’

The larger firms form the models and identify the targets, which may include a
property submitted by, perhaps even as a result of information supplied by, an individ-
ual prospector or small firm, who may nevertheless be completely unaware of the par-
ticular minera or information that made the property a target.

This would appear to be the primary role of individual prospectors and small
firms—a role quite similar to that of the U.S. Geological Survey in its geologic mapping
and survey programs, although more specific and proprietary as a result of the tie to
particular tracts. namely, the development and dissemination of basic geologic and
mineral information to serve as a base for the more extensive and sophisticated ex-
ploration efforts of the larger firms,”

Occasionadly, as with the Geological Survey, " this basic information activity will
result in identification of targets, development of models, or even actual physical dis
covery by an individual prospector or small mining firm, more often by those with
training in modern geology and the less expensive applications of the modern tech-
niques .“*

The more successful individuals and small firms in the mineral exploration busi-
ness today no longer fit the image of the penniless and self-reliant prospector. They
have evolved into a role similar to that of the “independents’ in the oil and gas busi-
ness, described below, They provide technical and consultant services to the larger ex-
ploration firms, do work on contract or “farm out” from the larger firms, or occa-
siondly initiate their own projects with financing from the larger firms or from local
investors (who are often motivated by tax writeoff possibilities as well as the prospect
of success). These independent explorationists usually concentrate, for their own pro-
jects, on the smaller targets which, because of structure, overhead, raw materials re-
guirements, and so forth, would not be of interest to the larger firms.)’ Their activity,

“Payne, Nevada Mineral Exploration and Mine Development 61. at 36 (Nevada barite).

1950-1972, at 12-16 (1976) (unpublished report prepared for the “Anatomy of a Mine, note 16, at 22-23: Pavne, note 61, at 12-18;

LS. President’s Council on Environmental Quality). Bateman, note 55, at 46-47; "AMC Small Miner Survev.” note 57,
“See "AMC Small Miner Survey, note 57, at 4, 5-6: of . Albers, at6-7.

note 32, at 71, “Bailly, note 59, at 8; Anatomy of a Mine, note 16. at 23: Payne,
“See, e.g. Miller, note 17, at 843 [North Carolina phosphate); note 61, 4t 18,

Mining Congress [ May 1477, at 13 (Utah uranium]: Payne, note
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however, is constrained by the extent of outside financing they can obtain during any
given period,”

The sharp decline of the professional (full-time) individual prospector has been ac-
companied by a mushrooming of recreational or weekend prospectors who contribute
very little to mineral discoveries but, as described in recent reports, may be a boon to
the local economy at the expense of the surface environment:

In recent years, as full-time professional prospectors have almost disappeared
from the scene, amateur prospectors have become far more numerous. To many out-
side of the mining businessit is difficult to distinguish between the two.

The publicity, sometimes highly distorted, given to rushes such as the uranium
boom of the 1950's, the convenience of modern off-road vehicles, and the increasing
amount of leisure time available to so many, have combined to produce tens of thou-
sands of amateur prospectors. Some of these individuals make great efforts to equip
and train themselves, and they are capable of finding prospects worthy of explora
tion and development. However, the mgjority of the amateurs are poorly motivated
and so lacking in the most rudimentary knowledge that they create difficulties for
those seriously engaged in prospecting and exploration.

The amateur’s common lack of consideration for the rights of land owners, his
abuse of laws and regulations, and his ill-conceived bulldozing of the surface have
become so offensive that there is mounting pressure for drastic restrictions on all
prospecting and exploration activities,’>’

The amateur prospector does not, of course, depend upon mining as his means of
livelihood, He makes a significant contribution to the local economy in his purchase
of off-road vehicles, maps, supplies, and inexpensive metal detection devices of vari-
ous sorts, No important mineral discovery has been made in Nevada by an amateur
prospector in the post-World War Il period. "

The role of the small production firm, like that of the individual prospector, is ap-
parently in a state of decline, although less precipitate.” The AMC small-miner survey
states that small miners (as defined by the AMC) contributed only 4,5 percent of the
total value of U.S. hardrock mineral production during 1975, even though they oper-
ated over 75 percent of all mines, Small miners, however, account for all or much of
the production of some of the more common minerals such as dimension stone, perlite,
barite, feldspar, mica, gypsum, crude asbestos, graphite, kyanite, talc, and industrial
garnets. Moreover, there are many more small mines than large mines, and the small
mines may account for a large part of total mine employment, As in exploration, the
small mining firm concentrates on deposits too small to be of interest to the larger
firms, and thus produces minerals that otherwise might not be produced,”

One area where the small firm, though not the individual prospector, may play a
substantial role is the exploration, development, and production of onshore U.S. oil and
gas. Published data indicate that “independents’ made 75 percent of the new-field on-
shore and offshore wildcat discoveries between 1969 and 1974, inclusive, whereas
major companies made only 25 percent of the discoveries. The bulk of the majors ex-
ploration occurred in the offshore Arctic and ultradeep inland drilling, where the

"Payne, note61, at 72-75, “Lacy,note 56, at 161-164,
"Anatomv (f aMine. note 16.at 23. *AMC SmallMiner Survey, " note 57, at3, 7-9,
‘1" Payne, note 61, at12; see Anatomy of aMine, note 16, at 59,
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average discovery is substantially larger and more expensive than the average inde-
pendent’s discovery. (The major company discoveries, even counting only the first 100
million barrels of major discoveries such as Prudhoe Bay, accounted for almost half of
the oil and gas reserves, and resulted from drilling only 10 percent of the total new-
field wildcat wells. ) But it is impossible to draw from such data any conclusion as to
the actual role of small oil and gas firms, because “independents” were defined as all
but the 16 largest oil and gas companies. ”

Jackson, “IndependentsiMajors: Their Exploratory Role, Oil 1976, at 34.
and Gas [ Feb, 701977, at 95, See also Ol and Gas ] June 14,
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In the 19th century, settlement of the vast Federal public domain was en-
couraged by enactment of laws providing for free or almost-free disposal of
public domain land. One of these laws was the Mining Law of 1872, which
originally governed the disposal of all minerals other than coal, and still au-
thorizes the disposal of public domain land containing a valuable deposit of
almost any nonfuel mineral.

Early in the 20th century, the fossil fuel and fertilizer minerals and lands
containing them were reserved from disposal under the Mining Law and were
made subject to leasing at the discretion of the Secretary of the Interior under
the Mineral Leasing Act of 1920 and related statutes. As the concern over
conservation and proper management of mineral and nonmineral resources
on Federal land grew, special laws were passed reserving more minerals and
lands from disposal under the Mining Law, and making the minerals subject
to lease or sale.

Over the years, little consideration was given to the net effect on Federal
land management of the numerous distinct mineral and nonmineral resource
disposal and management laws. Recent statutes have greatly improved man-
agement of nonmineral resources on Federal land. But mineral activities
under the various mineral laws are not yet coordinated effectively among
themselves or with non mineral activities.

A. Initial Policy: Revenue Generation

The earliest Federal landholdings consisted of land west of the Allegheny Moun-
tains and east of the Mississippi River obtained through cession of territoria claims by
the origina colonies, followed in 1803 by the huge Louisiana Purchase from France of
the territory in the center of the continent roughly east of the Rocky Mountains and
north of what is now the State of Texas.

The primary goal of Federal land law in the first few decades of the Nation's ex-
istence appears to have been maximization of the revenue flowing to the Federal Gov-

The sources for much of the historical data in this and the fol- and Economics, Report to the Federnl Trade Commission on
lowing sections are P. Gates, Histary of Public Land Law Develop- Federal Energy Land Policy: Efficiency, Revenue, and Competition
ment (1968), especially ¢h. 7 by R, Swenson: Twilty, Sievwright, Ser. No. 94-18 (92-118), ch. 2, Senate Comm. on Int. & Ins. Affairs,
and Mills, 1 Nonfuel Mineral Hesources of the Public Lands: Legal 94th Cong.. 2d sess. (Comm. Print 1476).

Study [1970); Federal Trade Commission, Bureaus of Competition
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ernment, which had incurred substantial debts as a result of the War of Independ-
ence. Land was surveyed and opened to sale by auction with set minimum prices. Min-
eral lands, however, after an initial auction of copper lands near the Great Lakes at
the prompting of Alexander Hamilton, were reserved from sale, and known deposits
were made available through lease, so that the Government could retain continuing
revenue through royalties on production.

Nonmineral lands were opened to sale as far west as the Mississippi River area,
where sizable deposits of lead existed. In 1807, Congress authorized the leasing of the
reserved lead mines in this territory with mixed results, The leasing program in the
Missouri area produced widespread resentment because of inadequate administration
and the existence of conflicting or adjacent early French and Spanish land grants.
Congress authorized the sale of these mines in 1829. In the Upper Mississippi Valey,
however, the leasing program benefited from strong administration and was suc-
cessful until 1829, when it began to deteriorate because of a shift to very lax admin-
istration, overproduction, fraudulent acquisition of mineral land under nonmineral
land statutes, increasing pressure for more agricultural land, and a long period of un-
certainty over the legality of the leasing system. In 1846, Congress authorized the sale
of the mines at public auction.

The Preemption Act of 1841 was the first law to authorize entry on Federa land in
order to obtain a preemptive right to buy a tract for a set price without having to bid
against others at public auction. The Act applied only to agricultural land. But, the
1846 Lead Mines Sale statute, mentioned above, authorized similar preemptive rights
for any mines not sold at public auction within a year. Two 1847 statutes created
immediate preemptive rights for mineral land in northern Michigan and northern Wis-
consin authorized to be sold at public auction.

Land classified as mineral land was generally sold at a higher minimum price
than land classified as agricultural, However, much mineral land passed into private
ownership under the agricultural laws rather than the mineral sale provisions, owing
to lack of classification, fraudulent entries, and Government decisions that certain
land (for example, land containing “merely” iron ore) was not minera land.

B. Mid= to Late-19th Century: Rapid Development and Disposal

1. Rapid Development

The territorial holdings of the Federal Government on the American continent
were completed by several treaties and purchases in the 1840's and 1850’s, which ex-
tended Federal ownership to the Far West and the Southwest, and by the purchase of
Alaska from Russia in 1867. Earlier, in 1819, the Forida territory was obtained from
Spain.

The great size of the Federal holdings, combined with the pressure from Western
States and settlers to have them rapidly settled and developed, led to the lowering of
minimum sale prices, the expansion of preemptive rights, and eventualy the free dis
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posa of land to settlers under the agricultural Homestead Act of 1862. There were no
general provisions for the disposal of mineral land, though sales of mineral land with
preemptive rights were authorized in certain areas, and much mineral land was ac-
quired fraudently under the agricultural land disposal laws.

2. California Gold and the Mining Codes

In 1848, gold was discovered in California, and the fabled gold rushes in the Far
West began. In the absence of Federal law providing for the disposal of minera land,
prospectors and miners, who were technically trespassers on Federal land, relied on
State property laws and the rules each mining camp developed for itself. The mining
codes generaly provided that the discoverer of a mineral deposit was entitled to exclu-
sive possession, limited the size of the tract that could be held as the result of a single
discovery, specified procedures for marking and claiming the tract, and required a
certain amount of development work to be performed annually to hold the tract.

Congress debated Federal mineral land policy during the 1850’s and into the
1860's. Eastern members generally advocated a disposal policy that would generate
Federal revenue, and western members advocated free exploration and occupation of
mineral land with preemptive rights to obtain title for a nominal fee. No one strongly
advocated leasing, apparently because the earlier lead mine leasing program was per-
ceived as a failure.

The Members of Congress urging rapid settlement and development of the West
through free exploration and disposal of Federal land prevailed (as they had in 1862,
with passage of the Homestead Law for agricultural land). In 1866, a mining law was
enacted, declaring “the mineral lands of the public domain , . . to be free and open to
exploration and occupation” subject to governmental regulation and to the local cus
toms or rules of the mining districts not in conflict with the laws of the United States.

The 1866 law provided for acquisition of title only for “lode” deposits, which are
veins or lodes of rock in place bearing valuable minerals. The Placer Act of 1870
amended the 1866 law to provide for acquisition of title to “placer” deposits, which
are mineral deposits other than lode deposits. Generally, lode deposits are those con-
fined by rock in the place where they were originally formed, while placer deposits are
former lode deposits that have been broken down, transported, and redeposited in
aluvial sediment as a result of being exposed to flowing water or ice.

3. The Mining Law of 1872

In 1872, the 1866 and 1870 mining acts were substantially revised to produce the
Mining Law of 1872;*(or simply “the Mining Law”) which ever since has governed the
disposal of all valuable mineral deposits on the Federal public domain except for min-
erals whose disposal is explicitly provided for by other statutes. (The public domain
consists of all land retained in Federal ownership since its original acquisition by
treaty, cession, or purchase as part of the general territory of the United States, in-

17 Stat. 91 (187 2), as amended and supplemented. 10 U.S.C. § 21 et seq. (1976).
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eluding such land that temporarily passed out of but subsequently reverted to Federa
ownership through operation of the public land laws, and any land obtained in ex-
change for such land or for timber on such land. It does not include land that has been
acquired from a State or a private owner through purchase, gift, or condemnation for
particular Federal purposes rather than as part of the general territory of the United
States.)

The Mining Law of 1872 retains the policy of free exploration and occupation of
mineral land initiated by the 1866 and 1870 mining acts, Prospecting for minerals cov-
ered by the Mining Law is a statutory right on any public domain land’that has not
been removed from the operation of the Mining Law by congressional or executive ac-
tion.

Upon discovery of a “valuable mineral deposit” and physical “location” (staking)
of a mining claim encompassing the deposit, a prospector has the statutory right to de-
velop, mine, and sell the mineral without obtaining approval from or paying fees to the
Federal Government. Complete fee title to the surface and subsurface can be obtained
by paying $2.50 or $5.00 per acre, depending on the type of claim, for a title document
known as a “patent.” Prior to issuance of a patent, use of the surface and of surface
resources is limited to those uses required for the mining claimant’s prospecting, min-
ing, or processing operations, or uses reasonably incident thereto. The right to mine
and make use of the surface does not depend on acquisition of a patent.

Technically, discovery of a valuable mineral deposit is required before a claim
can be located, However, early in the history of the Mining Law, it became apparent
that some sort of prediscovery protection was needed for prospecting activities that re-
quired substantial sampling or excavation. Accordingly, the Supreme Court created
the doctrine of pedis possessio, which permits location of a claim prior to discovery,
and protects the locator against encroachment by other prospectors as long as the
locator is in actual possession of the claim and diligently exploring for minerals. This
doctrine protects the locator against other prospectors, but not against nonmineral en-
trants or the Federa Government, until a valid discovery has been made.

There is no lega limit to the number of claims anyone can locate. However, a valid
discovery must be made on each claim in order to acquire a vested right against the
Government. Similarly, the doctrine of pedis possessio protects only those claims ac-
tually being occupied and worked.

An unpatented mining claim must be maintained by the performance of at least
$100 worth of “assessment” (development) work each year. Assessment work can be
combined for groups of claims in common ownership. There are no assessment work
requirements for patented claims. There is no requirement that mineral production
ever be commenced, nor any restriction on the timing or pattern of development, on
either patented or unpatented claims. Claims continue indefinitely with or without
mineral production,

'Although the Mining Law refers to “lands belonging to the 1866 law. only to public domain land and not to acquired land
United States,” it has been interpreted as applying, as did the
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Mineral activities on a claim can preempt all nonmineral resource uses and val-
ues, The Mining Law states that Federal land is open to exploration, occupation, and
purchase “under regulations prescribed by law, " but Federal regulations covering
surface resources on mining claims have been promulgated or proposed only within
the last few years. These regulations recognize the priority given to minera activities
over nonmineral resource uses and values. The regulations apply only to unpatented
claims, except in specia areas such as national parks or wilderness areas.

The Mining Law authorizes the States to prescribe procedures for locating and re-
cording mining claims (including requirements governing discovery work and, within
limits, the width of claims), to specify the amount of annual assessment work required
above the $100 per clam minimum, and even to provide rules for working mines on
patented claims necessary for their complete development. Generally, the States have
only specified procedures for locating and recording claims, including discovery work
requirements. The regulations vary considerably from State to State. The Federal
Land Policy and Management Act, enacted in 1976, for the first time required recorda
tion of claims and assessment work with the Federal land management agencies.

The Mining Law contains several distinctions and provisions that have caused
substantial uncertainty and litigation. Among these are the distinction between lode
and placer claims, the provision of extralateral or apex rights for lode deposits, the
tunnel site provision, and the requirement of discovery of a valuable mineral deposit
on each claim in order to obtain tenure from the Government. These problems and
others are discussed in subsequent chapters,

4. Extensive Ad Hoc Disposal of Mineral and Nonmineral Land

The Mining Law of 1872 established a policy for the disposa of Federal mineral
land analogous to the policies for nonmineral land in the 19th century. Like the Home-
stead Act of 1862 for agricultural land, it provided for free entry onto and exclusive
use of small tracts of unappropriated Federal land. Like the nonmineral land preemp-
tion acts (which continued alongside the Homestead Act until almost the end of the
19th century), it provided for purchase of such tracts at fixed prices of a few dollars
per acre.

From the beginning, certain mineral lands were excluded from the Mining Law.
Codl lands, like many types of nonmineral land, were subject to sale at public auction,
or to private entry at minimum prices under an 1864 statute. A new Coa Lands Act of
1873, which governed the disposal of Federal coal land until passage of the Mineral
Leasing Act of 1920, authorized entry and purchase of coa land at a minimum price of
$10 or $20 per acre, depending on distance from a completed railroad line. Similarly,
the disposal of mineral land in Michigan, Minnesota, Wisconsin, Missouri, Kansas,
and Alabama was allowed to continue under the general public land preemption and
sdle statutes. Federal land in those States was excluded from the operation of the Min-
ing Law by three statutes enacted between 1873 and 1883. The same exclusion was
applied to Oklahoma in 1891, athough certain land ceded to the United States by In-
dian tribes was opened to entry under the Mining Law in 1895 and 1900.
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The management of Federal land during this period consisted largely of ad hoc de-
cisions on the disposal of numerous tracts under a bewildering set of specific-use dis-
posal statutes. Nonmineral land was disposed of under separate statutes governing
agricultural, pastoral, desert, timber, building stone, swamp, railroad, and other
lands.

Theoretically, entries and sales under the nonmineral land laws could not be
made on mineral land, except in the seven States (listed above] where such entries and
sales were expressly authorized. Conversely, administrative and court decisions under
the Mining Law held that the “valuable discovery” of minerals required for a valid
mining claim must include a showing, at least where there was a contest between min-
eral and nonmineral claimants, that the land was more valuable for mineral than for
nonmineral purposes. ‘Thus, the congressional intent of disposal for “highest use” pro-
vided the only organizing thread through the morass of laws.

It was recognized that proper disposal for highest use under this mass of laws re-
quired thorough investigation and classification of the public domain. In 1879 the U.S.
Geological Survey was authorized to undertake such investigations and classifications.
Unfortunately, however, the first Director of the Survey interpreted the classification
directive narrowly, as seeking only general scientific knowledge of the public domain
rather than classification for purposes of disposal under the land laws, As a result,
millions of acres of Federal land intended for various mineral and nonmineral uses
were obtained fraudulently under statutes providing for disposal for other uses. Not
until the beginning of the 20th century were specific land classifications undertaken,
and then only for reclamation (irrigation) projects, water powersites, public water-
holes, and land considered favorable for the occurrence of coal, oil, oil shale, phos-
phate, or potash. ’

C. Early 20th Century: Resource Conservation

1. Reservations and Withdrawals

The massive disposals of Federal land under the nonmineral land laws, including
fraudulent disposals of coa and oil land, led to increasing concern over the depletion
of what had earlier seemed the endless U.S. bounty of natural resources. The concern
was primarily over the dwindling stock of land, timber, water, and minerals for com-
mercial uses, although as early as 1872 land that was not considered valuable for
other purposes had been set aside for Yellowstone National Park,

With respect to mineral resources, the concern over depletion was amplified by
wasteful exploration and production practices (due in part to the provisions of the
Mining Law) and by the existence of monopolistic practices for both oil (the Standard
Oil Company) and coal (the railroads).

‘Brice, "Law of Discovery: Prudent Man and Marketability,” in *U.S. Geological Survey Bull. 537, note 4. at 7-8, 11-13. 18-20.
University of Arizona, College of Mines, Symposium on American 32-33. 35-43; Bass, Smith, and Horn, Standards for the Clussifi-
Mineral Law Relating to Public Land Use 16 {].C. Dotson ed. 1966}; cation of Public Coal Lands, U.S Geological Survey Circ. 633, at 2
G.0O. Smith, et al., The Classification of the Public Lands. U.S. (1970).

Geological Survey Bull. 537, at 25-26 (1913).
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Congress authorized the establishment of forest reserves in 1891. Administrative
machinery for such reserves was created by the National Forest System Organic Act
of 1897, which specified that all public domain national forests continued to be open to
entry under the Mining Law for prospecting for and location and development of their
mineral resources, subject to the rules and regulations governing such national
forests. Millions of acres of national forests (apparently more than Congress desired)
were created pursuant to this congressional authorization at the beginning of the 20th
century, marking the first major closure of the public domain to nonmineral (but not
mineral) private entry and settlement.

There was no comparable law authorizing reservation of public domain mineral
resources. However, since early in the 19th century the President had asserted and
utilized an inherent or implied power to withdraw or reserve the public domain from
private entry in order to permit a particular public use.’’Responding to the concern
over the depletion, waste, and monopoly of the Nation’s fuel mineral resources, Presi-
dents Roosevelt and Taft withdrew millions of acres of coa and oil land during the first
decade of the 20th century from entry under the agricultural land laws and, later,
from entry under all the mineral and nonmineral land laws. These withdrawals
touched off a storm of protest in Congress and the Western States, but they were
upheld in 1915 by the Supreme Court in the Midwest Qil Co. case. ’

At the request of President Taft and prior to the Midwest Qil Co. decision, Con-
gress in 1910 had enacted the Pickett Act, authorizing Presidential withdrawal of Fed-
era land (for classification and ‘‘other public purposes from entry under the nonmin-
era land laws and from entry for coal, oil, gas, and phosphate (later expanded to in-
clude al nonmetalliferous minerals) under the Mining Law, The earlier pre-Pickett Act
withdrawals were reissued by the President as withdrawals under the Pickett Act.
During the following decade, substantially all the unappropriated public domain min-
eral land was withdrawn from nonmetalliferous entry and location under the Mining
Law.

The withdrawals were made to permit investigation and classification of land on
which there was a reasonable probability of the occurrence of certain mineral re-
sources. The largest withdrawals were of coal and oil lands, although withdrawals
were also made of phosphate and potash lands. Phosphate and potash are the princi-
pa fertilizer minerals, and there was concern over conservation of domestic resources
in light of substantial exports of phosphate and dependence on Germany for imports of
potash. If the withdrawals and classifications were not made, mineral land would con-
tinue to pass into private (and often monopolistic) control either inadvertently or
fraudulently under the nonmineral land laws.

The withdrawals of mineral land were also intended to segregate such land from
disposal under the Mining Law and the Coal Act of 1873, pending adoption of more ap-

s under one or mare ineral entry

11.S. De :partment o »f the Interio
. nent o yan v, o Finad

stinct wavs: classification desig- th 1sk Force on th ;

vailability of Fede mU\ Owned Mineral

nates land as sml ihll for lhspnsnmn under a particular statute
and hence may limit its disposition under other statutes: with-
drawal removes land from disposition under one or more statutes
without necessarily designating any particular pre
ervation dedicates land to a particular public purpose or use.
None of the three methods necessarily involves restrictions on

ferred use: res-

Lands 10-11(1977).

236 1.5, 459 (1915). The Court bypassed the issue of the Presi-
dent’s inherent withdrawal authority and held th 1t G llll).,l“t ss had
impliedly granted withdrawal power to the President through its
long h]stnr\ uf acquiescence in the Presidentic 11 unhdr Wi ll\ and
reservations for public purposes.
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propriate legislation. The Mining Law, drafted primarily with the metallic minerals in
mind, was considered to be unsuitable for the disposal of oil, phosphate, and potash,
and the Coa Act was considered to be no longer suitable for the disposal of coal.

2. Separation of Surface and Subsurface

The withdrawals prevented agricultural and other nonmineral entries on vast
tracts of western land. In order to free this land for nonmineral entry, laws were
enacted separating ownership of the surface from ownership of the subsurface. The
first of these laws, passed in 1909 and 1910, permitted agricultural entries on land
withdrawn or classified as valuable for coal. However, the United States reserved
ownership of the coa in any land classified as valuable for coa prior to issuance of a
nonmineral patent (title). Limited indemnification was provided to the surface owner
for any damages caused by exploration for or development and production of the coal.
A similar law was enacted in 1914, providing for agricultural entry on land
withdrawn, classified, or reported as containing phosphate, nitrate, potash, oil, gas, or
asphaltic minerals. In 1916, the Stockraising Homestead Act dispensed with the need
for mineral land classifications for stockraising (grazing) entries by reserving all
minerals to the United States whether or not the land was considered to be valuable
for any mineral, For agricultural entries, however, mineral reservations continued to
be made only for those fossil fuel and fertilizer minerals for which the land was con-
sidered to be valuable at the time of issuance of the patent.

This collection of separation or severance laws relieved the impact of mineral
land withdrawals on nonmineral entries, but it also created a situation of separated
ownership of the surface and subsurface that has caused considerable problems to the
present day.

3. The Mineral Leasing Act of 1920

The mineral land withdrawals remained effective to prevent disposal of the fossil
fuel and fertilizer minerals under the Mining Law and the Coa Act, During the decade
following 1910, the conservationists pressed continuously for a leasing system for
these minerals, and bills for that purpose were introduced in each session of Congress,
Finally, in 1919, even the most adamant opponents of mineral leasing recognized the
political necessity of a leasing system in order to make the withdrawn land available
again for exploration for and development and production of the fuel and fertilizer
minerals, The Mineral Leasing Act of 1920°reopened the public domain, with certain
exceptions (national parks and land withdrawn or reserved for military or naval uses
or purposes), to such exploration, development, and production.

The Act removed al deposits of coal, phosphate, sodium, oil, oil shale, or gas, and
public domain land containing such deposits (including public domain land for which
some or all mineral rights had been reserved by the United States upon patenting of
such land under the nonmineral entry laws) from disposal under the Mining Law or the
Coal Act of 1873, and made such deposits and land subject to disposal only through

41 Stat. 437 (1920). as amended and supplemented, 30 U.S.C. § 181 et seq. (1976).
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prospecting permits and leases. The United States henceforth would retain title to the
deposits and the surface (the latter only for so long as the surface was not disposed of
under the nonmineral entry laws).

Earlier, in 1917, a hybrid patent-leasing law had been enacted as a wartime meas
ure for potash, which was important for explosives as well as fertilizer. Under the
1917 law, a successful mineral explorer could obtain a patent (full title) to one-fourth
of the land embraced in his prospecting permit, and the remaining three-fourths could
be leased by advertisement, competitive bidding, or such other methods as might be
adopted in general regulations by the Secretary of the Interior. These provisions were
lifted from the 1917 version of the genera leasing bill, and were similar to the provi-
sions for oil and sodium, By 1920, however, a full leasing policy had been adopted, and
in 1927 potash itself was made completely leasable and incorporated into the general
provisions of the Minera Leasing Act.

Similarly, in 1926, sulfur in Louisiana was placed under the Mineral Leasing Act.
In 1932, sulfur in New Mexico was added. The most recent additions, in 1960, were
native asphalt, solid and semisolid bitumen, and bituminous rock.

The Mineral Leasing Act of 1920 was a major departure from the earlier policy
for disposal of Federal minerals. The absolute right to enter, locate, develop, and (if de-
sired) purchase mineral land under the Mining Law and the Coa Act of 1873 was re-
placed, for the fossil fuel, fertilizer, and chemical minerals only, with a discretionary
permit and leasing system, The Secretary of the Interior was authorized to issue pros
pecting permits and leases for the exploration, development, and production of such
minerals and, within broad statutory limits, to establish rentals, royalties, and other
conditions to ensure competition, diligent development, highest use of the land, and a
fair return to the public for the use of its minera resources.

The Mineral Leasing Act has been amended often since its initial passage in 1920,
especially with respect to oil and gas. However, its fundamental structure and purpose
remain unaltered, Certain general provisions apply to all the minerals covered by the
Act, while specific lease periods, rentals, royalties, and other terms and conditions for
each mineral follow the same general format. The pervasive theme of the Act is protec-
tion of the public interest through grants of broad discretion to the Secretary of the In-
terior. As shall be seen, however, defects in the Act itself and in its administration
have impeded achievement of the intended purposes.

All permits and leases under the Act are discretionary. The Secretary may grant
prospecting permits for phosphate, potash, sodium, or sulfur for a specified maximum
acreage and time to the first qualified applicant. Similar prospecting permit provisions
for oil and gas were eliminated in 1935 and replaced by a provision authorizing issu-
ance of noncompetitive leases to the first qualified applicant. Prospecting permit provi-
sions for coal were eliminated in 1976.

Prospecting permits for phosphate, potash, sodium, or sulfur (or, prior to 1976,
coal) can be issued for land where the existence or workability of the mineral in ques
tion is not aready known. If the permittee discovers a vauable deposit of the minera
for which the permit was issued, and (for sodium, sulfur, and potash permits) if the

H4=526 O = T0 - 7



88 . Management of Fuel and Nonfuel Minerals In Federal Land

land is chiefly valuable for the mineral thus discovered, the permittee is entitled to a
preference-right lease for development and production of the mineral, Similarly, for oil
and gas, noncompetitive leases may be issued to the first qualified applicant for land
outside the known geologic structure of a producing oilfield or gasfield,

Land known to be vauable for sodium, sulfur, or potash, known to contain work-
able deposits of phosphate, or desired for development of oil shale, native asphalt,
solid and semisolid bitumen, or bituminous rock, may be leased by the Secretary of the
Interior through advertisement, competitive bidding, or such other methods as the Sec-
retary by genera regulation may adopt. Land within the known geologic structure of a
producing oilfield or gasfield or (after 1976) desired for development of coal may be
leased only through competitive bidding,

For each mineral, maximum acreages are specified for each permit or lease and
for aggregate State or National holdings by a single individual or company. Rentals
and royalties are also specified, with minimum rentals and/or royalties being estab-
lished for some minerals, fixed rentals and/or royalties being established for others,
and open-ended rentals and/or royalties being established for a few minerals. Pros-
pecting permits are generaly limited to 2 years duration, although permits for potash
(and coal prior to 1976) and phosphate may be renewed by the Secretary for an addi-
tional 2 or 4 years, respectively, Leases are generaly limited to 20 years (10 years for
noncompetitive oil and gas leases and 5 years for competitive oil and gas leases), but
continue after the initial period as long as commercia production continues or as long
as the terms of the lease are complied with, depending on the mineral. Qil shale and,
apparently, sulfur leases may be issued for indeterminate periods, and coal leases
issued prior to 1976 had to be issued for indeterminate periods. Lease terms for miner-
als other than sulfur or oil and gas can be readjusted after 20 years and periodically
thereafter,

The acreage limits, combined with specific antitrust provisions, were intended to
ensure competition in the exploration for and development and production of federally
owned leasable minerals. The rentals, coupled with other lease terms and conditions,
were intended to ensure that land would not be held under the Mineral Leasing Act
when it was more valuable for other purposes. The royalties were intended to ensure a
fair return to the Government for the use of its mineral resources. The rentals and
limits on permit and lease durations, together with minimum production requirements
and general and specific diligence requirements, were intended to ensure timely ex-
ploration, development, and production.

The Secretary was given broad discretion to establish lease terms and conditions
and, for most of the minerals, rentals and royalties to fulfill these purposes. More spe-
cificaly, the Act requires that:

The Secretary of the Interior shall reserve and may exercise the authority to
cancel any prospecting permit upon failure by the permittee to exercise due dili-
gence in the prosecution of the prospecting work in accordance with the terms and
conditions stated in the permit, . . .°

S0 ULS.C. § 183 (1976)
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Each lease shall contain provisions for the purpose of ensuring the exercise of
reasonable diligence, skill, and care in the operation of [the] property; a provision
that such rules for the safety and welfare of the miners and for the prevention of un-
due waste as may be prescribed by said Secretary shall be observed . . .; . . . and
such other provisions as he may deem necessary to insure the sale of the production
of such leased lands to the United States and to the public at reasonable prices, for
the protection of the interests of the United States, for the prevention of monopoly,
and for the safeguarding of the public welfare. 10

The Secretary of the Interior is authorized to prescribe necessary and proper
rules and regulations and to do any and all things necessary to carry out and accom-
plish the purposes of this Act. . . ."

The scope of discretion afforded the Secretary is extensive, particularly with re-
spect to preference-right leases resulting from discoveries under prospecting permits.
The terms and conditions of such leases, including rentals and royalties for most of the
minerals, can be established at the time of lease issuance, after exploration has been
completed. If justified in the public interest, they apparently can be so severe as to
render development and production uneconomic. * The “valuable discovery” rule for
acquiring entitlement to a preference-right lease is subject to the same uncertainties
and difficulties that exist for the same rule under the Mining Law. Even the “right” to
a preference-right lease may be only a right of first refusal. The Secretary may, in his
complete discretion, refuse to issue any prospecting permit or nonpreference-right
lease, He also may issue regulations to protect the public welfare binding on all
existing as well as new leases.

The Act explicitly preserves the rights of the States to exercise their police and
taxing powers over Federal mineral lessees, so that controls and burdens stricter than
the Federal terms and payments may be imposed by the States and, through delegation
from the States, local governing bodies.

Almost all the revenue collected by the Federal Government under the Act is
returned to the producing States either directly or for irrigation projects.

D. Middle Third of the 20th Century: Retention of Land Under
Single-Purpose, Commercially Oriented, Ad Hoc Management

1. Termination of Disposal Policy for Nonmineral Land

By the 1930’s the best agricultural and grazing land had been disposed of to
private entrants under the 1862 Homestead Law, the 1909 Enlarged Homestead Act,
and the 1916 Stockraising Homestead Act. The remaining public domain, chiefly suit-
able for grazing only, was being destroyed by overgrazing and was being broken up by
homesteading of the choicer parcels, leaving useful grasslands without water. To halt
the destruction of the rangelands and provide for their management and improvement,
Congress passed the Taylor Grazing Act of 1934, under which, as amended, practical-

B0U.S.C§187(1976). “See ch. 5, subsecs. E(3) and E(4)
130 U.S.0. § 189 (1976).
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ly al the remaining vacant and unreserved public domain in the lower 48 States was
withdrawn from further homesteading entries. The Act provided for continuing entry
and sale of land found after classification to be suitable and more valuable for raising
agricultural crops than native grasses, of isolated or disconnected tracts, and of small
tracts in mountainous or rough terrain. Also, entries initiated prior to the withdrawals
could continue to be prosecuted to patent. Thus, homestead and other nonmineral land
entries and issuance of patents continued, although in a steadily decreasing amount,
with entries after 1955 being made amost entirely in Alaska.

The Taylor Grazing Act marked the end of the Federal policy of disposal of its non-
mineral land, although it was worded as an interim management measure “[p]ending
its [the public domain’'s] final disposal. " The policy of bountiful ad hoc disposal, first
eroded by the creation of the National Forest System in 1897 and the National Park
Service in 1916, was dealt its final blow by the closure of the remaining vacant public
domain under the Taylor Grazing Act in 1934.

2. Ad Hoc Land Management

Although, except for the Mining Law, the disposal policy for the Federal public do-
main had been phased out, ad hoc single-purpose management took its place under the
(by then) bewildering array of mineral and nonmineral land laws. As problems and
conflicts arose, case-specific legislative or administrative adjustments were made.
Grazing lands were administered for (and practically by) the ranchers. Forest land
was administered for its timber, and secondarily for its watershed and grazing values.
The uncoordinated initiation of mineral activities under the mining and mineral leasing
laws added to the ad hoc nature of land decisions.

When particular areas of the public domain were desired for specific nonmineral
resource uses, they were often withdrawn completely from availability under the Min-
ing Law and the Mineral Leasing Act, Since the President’s statutory withdrawal au-
thority under the Pickett Act did not permit withdrawals of land from location of metal-
liferous minerals under the Mining Law, such withdrawals were usually made under
the President’s inherent or implied authority (held by the Attorney General in 1941 to
continue to exist independently of the Pickett Act).

Adjustments were made to the provisions of the Mining Law and the Mineral
Leasing Act, mostly the latter, without changing their basic purposes or structures. As
was indicated earlier, a few minerals were added to the list of Leasing Act minerals,
and acreage limits and other provisions were revised, usualy at industry initiative. Qil
and gas prospecting permits were replaced by noncompetitive leases in 1935, when
there was great concern about overproduction. Prospecting permits for phosphate
were authorized in 1960.

As for the Mining Law, the courts had adopted the pedis possessio doctrine, which
protects a prospector who is in actual occupation of a claim and diligently searching
for minerals, against fraudulent, forcible, or clandestine entry by other prospectors.
Legisative adjustments were minor, consisting primarily of clarifying the periods dur-
ing which assessment (development) work had to be performed, the allowable types of



Ch. 3—History and Main Elements of the Federal Onshore Mineral Land Management Systems .91

assessment work, the suspension of assessment work requirements for certain (usually
wartime) periods, the procedures for processing adverse claims, and the description of
patented ground. Almost all these adjustments were made at industry initiative.

3. Mineral Leasing on Acquired Land: The Mineral Leasing Act for Acquired Lands
of 1947 and Reorganization Plan No. 3 of 1946

The Mining Law and the Minera Leasing Act of 1920 apply only to the Federal
public domain. As was stated above, this is land that has been retained in Federal
ownership since its original acquisition by treaty, cession, or purchase as part of the
general territory of the United States, including such land that has temporarily passed
out of but subsequently reverted to Federal ownership through operation of the public
land laws, or any land obtained in exchange for such land or for timber on such land.
The two laws do not apply to so-called “acquired land,” which is land obtained from a
State or a private owner through purchase, gift, or condemnation for particular
Federal purposes rather than as part of the genera territory of the United States.

Land was acquired for Federal offices and similar purposes from the beginning of
the Republic, particularly in the States carved from the 13 origina colonies in which
the Federal Government never had any territorial property. The first acquisition of
major land areas, however, was undertaken under the Weeks (Appalachian Forest)
Act of 1911, which authorized the purchase of forested, cutover, or denuded land with-
in the watershed of navigable streams to be placed in national forests. Subsequent
acts provided more general land acquisition authority for the National Forest System
and for other Federal land systems.

In 1917, the Secretary of Agriculture was authorized to permit mineral explora-
tion, development, and production on lands acquired under the Weeks Act. Similar au-
thority was granted under certain other national forest and national grassland acqui-
sition statutes. This authority extended to al minerals, and it was exercised through a
permit and leasing system, since ownership of the land was to be retained by the
Federal Government.

In 1947, Congress passed the Mineral Leasing Act for Acquired Lands. *3 In sub-
stance, the Act made the fossil fuel, fertilizer, and chemical minerals on all acquired
land (including acquired land in the National Forest System) subject to permit and
lease by the Secretary of the Interior under the provisions of the Mineral Leasing Act
of 1920, which was already applicable to such minerals on the public domain. How-
ever, permits and leases on acquired land can be issued only with the consent of the
surface management agency and subject to such conditions as it may prescribe to en-
sure the adequate utilization of the land for the primary purposes for which it was ac-
quired or is being administered. Similar consent requirements have recently been
legislated for coal and geothermal steam on the public domain. Sulfur can be leased on
acquired land in any State, but on the public domain in Louisiana and New Mexico
only. Native asphalt, solid and semisolid bitumen, and bituminous rock, which were

161 Stat. 913 ({1947), 30 U.S.C. §§ 351-359 (1976).
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added in 1960 to the list of leasable minerals on the public domain under the 1920
Mineral Leasing Act, were not at the same time made leasable on acquired land.

A year prior to enactment of the Mineral Leasing Act for Acquired Lands, the
mineral leasing authority of the Secretary of Agriculture for acquired national forest
land and grassland was transferred to the Secretary of the Interior by Reorganization
Plan No. 3 of 1946. ” Mineral development on such lands, however, could be authorized
only upon the Secretary of Agriculture’s certification that it would not interfere with
the primary purposes for which the land was acquired, and only in accordance with
conditions specified by the Secretary of Agriculture to protect such purposes.

This transfer of authority was superseded in 1947 for the fossil fuel, fertilizer,
and chemical minerals (other than native asphalt, solid and semisolid bitumen, and bi-
tuminous rock) by the Minera Leasing Act for Acquired Lands;, but it continues to be
the basis for the Secretary of the Interior's authority to lease all other minerals (that
is, the minerals disposed of under the Mining Law on the public domain) on much of the
acquired national forest land. The Secretary of the Interior has made the leasing of
these minerals subject to the regulations that govern the leasing of the fossil fuel, fer-
tilizer, and chemical minerals on acquired land.

4. Special Leasing Acts

As has been mentioned earlier, the Mining Law does not apply to the public do-
main in certain States. In 1950, Congress authorized the Secretary of the Interior to
lease mineral resources in public domain national forest in one of those States, Minne-
sota, subject to the consent of the Secretary of Agriculture.” Although the National
Commission on Materials Policy stated in its 1973 report that hardrock minerals are
leased on public domain land in Kansas, Missouri, Minnesota, Nebraska, and Wiscon-
sin, “there is apparently no other statute authorizing such leasing.

Other acts provide for leasing mineral resources (a) reserved from certain private
Spanish land grants or Federal grants to the States of California and Nevada and (b) in
certain other areas (for example, some national recreation areas). 17

Regulations under these special acts have generally followed or been incor-
porated in the general leasing regulations of the Department of the Interior.

5. Sale of Common-Variety Minerals

To reduce abuse of the Mining Law by those using it to gain ownership of Federal
land for nonmineral purposes, common varieties of sand, stone, gravel, pumice, pumi-
cite, or cinders were removed from location under the Mining Law and, together with
common varieties of clay and other mineral materials, made subject to disposal (the
minerals only, not the surface) through competitive bidding by the Surface Resources
Act of 1955. '8 The Secretary of Agriculture disposes of such common-variety minerals

“60 Stat. 1097 (1946). wright, and Mills, 1 Nonfuel Mineral Resources of the Public;

“30 USC, $ 508b (1976). Lands: Legal Study 56-57(1970).

“National Commission on Materials Policy, Material Needs and “69 Stat. 367 (1955], as amended, 30 U.S.C, $$601, 611 (1976].
the Environment Today and Tomorrow 7-10 ( 1973). An amendment to the Act in 1962 also removed petrified wood

“See 43 CFR $3500.0-3 (1976); app. B, sec. F(2); Twitty, Siev- from location under the Mining Law.
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on land under his jurisdiction. Those on all other Federal land, except national parks
and moments and Indian land, are disposed of by the Secretary of the Interior. If the
land involved has been withdrawn for the use of a department or agency other than
the Departments of Agriculture or the Interior, or for the use of a State or local govern-
ment, no disposal may be made without the consent of that department, agency, State,
or local government.

6. Resolving Intersystem Conflicts: The Multiple Mineral Development Act of 1954

Because claims under the Mining Law can develop into full title to the surface and
subsurface, including fossil fuel, fertilizer, and chemical minerals in the subsurface
that are normally covered by the mineral leasing acts, the Mining Law and the mineral
leasing acts were construed as being mutually exclusive with respect to the same tract
of land, Hence a prospecting permit or lease could not include land encompassed by a
mining claim. Conversely, a mining claim could not be located on land that was leased,
covered by a permit or an application for a permit or lease, or known to be vauable for
a mineral covered by the mineral leasing acts (“the conflict-producing conditions’).

This mutual exclusivity did not cause substantial problems until the development
of uranium as a (nonfossil) fuel mineral in the 1940's, because Mining Law and Miner-
a Leasing Act minerals generally occurred in geographically distinct locations. Urani-
um, however, which is located under the Mining Law, occurs in sedimentary regions
also favorable for the occurrence of oil, gas, and coal, which are leased under the Min-
era Leasing Acts.

The conflict was removed in part by the Multiple Mineral Development Act of
1954,”which (a) provides procedures for validating mining claims subject to the
conflict-producing conditions and located after July 31, 1939, (b) reserves to the United
States the Leasing Act minerals (and the right to enter and remove such mineras) in all
such claims and in every claim located after August 13, 1954, (c) preserves the reser-
vation into the patent for any claim still subject to the conflict-producing conditions
when the patent is issued, and (d) authorizes location of mining claims after August 13,
1954, on land subject to the conflict-producing conditions.

The intermixture of coal and uranium deposits (found in North Dakota, South
Dakota, and Montana) was given specific treatment in the Uraniferous Lignite Act of
1955.”Mining of the uranium would necessarily cause considerable disturbance to the
lignite coal deposits. Uncertainty about the legal status of the deposits caused a slow-
down of private research on the processing of uranium from the mixed minerals, The
1955 Act provided that valid locations under the Mining Law could be made on the in-
termixed minerals as long as they were not covered by a coal prospecting permit or
lease. Leasing Act minerals were reserved, except for any lignite which it was neces
sary to mine in order to develop the uraniferous materials. A royaty of $0.10 per ton
was levied on al such lignite mined. The 1955 Act was valid for only 20 years, and it
expired on August 11, 1975. Any claims not patented by, or for which no patent ap-
plication was pending on, the date of expiration automatically terminated.

68 Stat. 708 (1954), 30 U.S.(.. §§521-531 [1976). 69 Stat. 679(1955). expired August 1975
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These acts resolved some of the conflicts created by the existence of two major
distinct mineral disposal systems. Problems still remain, however, and are discussed
in chapter 4.

7. Lax Administration of the Mineral Laws

Although the legidlative history and provisions of the Mineral Leasing Acts clearly
indicate that the Secretary of the Interior was to use the broad discretion given to him
in the Acts to ensure diligent and competitive exploration for and development and
production of the Leasing Act minerals on Federal land, a fair return to the public for
the appropriation of those minerals, and proper conservation of mineral and non-
mineral resources, administration of the Acts was exceedingly lax. Permits and leases
were issued to any applicant, at the minimum rentals and royalties specified in the
Act. Diligence provisions were not enforced. Mere geologic evidence of mineraization
was accepted as proof of valuable discoveries. Provisions to safeguard the public
welfare (including nonmineral resource values) were practically nonexistent. This
situation persisted until very recently, except for moratoriums on the issuance of oil
and gas prospecting permits and leases in the late 1920's and early 1930’s and coal
prospecting permits and leases in the 1970's. Even today, rentals and royalties for
most of the Leasing Act minerals are set at or near the statutory minimums prescribed
more than 50 years ago.

Similarly, the “valuable discovery” test was applied loosely under the Mining
Law, and amost no effort was made to control or mitigate the adverse impacts that
resulted from mineral activity under the law.

E. Present Trends: Protection, Preservation, and Coordinated
Management of Nonmineral Resources; Uncertain Policy for
Mineral Resources

1. Preliminary Steps: The Surface Resources Act of 1955, the Forest Service
Multiple Use Act of 1960, and the Classification and Multiple Use Act of 1964

The ad hoc single-purpose management and use of Federa land resulted in need-
less damage to and waste of surface resources. Dissatisfaction with these results led
to enactment between 1955 and 1965 of three statutes that took preliminary steps
toward coordinated and planned multiple-resource management.

The Surface Resources Act of 1955,*in addition to providing for sale of common-
variety minerals rather than their disposal together with the surface under the Mining
Law (see subsection D(5)), restricted surface uses of mining claims, prior to issuance of
a patent, to those uses required for mineral exploration, development, or production or
reasonably incident thereto, and declared the right of the United States to manage and
dispose of the surface resources not so required. Although the Act itself applies only to

69 Stat. 368 (1955), 30 U.S.C. § 612 (1976).
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clams located after July 23, 1955, it has been held that a similar surface use restric-
tion has aways been applicable to unpatented claims under the Mining Law. *

The Multiple Use-Sustained Yield Act of 1960*directed the Secretary of Agricul-
ture to develop and administer the renewable surface resources of the national forests
for multiple use and sustained yield, giving due consideration to the relative values of
the various resources in particular areas, but not necessarily adopting that combina-
tion of uses that would give the greatest dollar return or the greatest unit output. Re-
sources specifically listed in the Act include outdoor recreation, range, timber, water-
shed, wildlife, and fish; and the establishment and maintenance of areas of wilderness
are declared to be consistent with the purposes and provisions of the Act.

The Classification and Multiple Use Act of 1964*temporarily provided similar
direction to the Bureau of Land Management (BLM) for the bulk of the vacant and un-
reserved public domain (mainly in grazing districts) under its jurisdiction. The Act,
which expired in December 1970 after submission of the report of the Public Land Law
Review Commission established by the Act, authorized the Secretary of the Interior to
classify and manage BLM land for multiple use, including specification of dominant
uses and preclusion of uses inconsistent with the dominant use specified for any par-
ticular area.

As a result of these Acts, the Forest Service and BLM initiated or expanded multi-
ple-use land classification and management efforts based on inventory and anaysis of
the surface resources on Federal land. Mineral resources continued to be treated as
an entirely distinct factor outside the inventory and planning process.

2. Coordinated and Planned Management of Nonmineral Resources:
The Forest and Rangeland Renewable Resources Planning Act of 1974 and
the Federal Land Policy and Management Act of 1976

Building on earlier experience with multiple-use management, Congress has re-
cently enacted comprehensive statutes requiring detailed inventorying, analysis, plan-
ning, and management of the nonmineral resources on Federal onshore land. The
Forest and Rangeland Renewable Resources Planning Act of 1974, as amended,” gov-
erns management activities on Forest Service land, while the Federa Land Policy and
Management Act of 1976”governs management activities on BLM land. Both Acts pro-
vide for extensive public participation.

Both Acts continue to treat mineral activities as activities independent of and out-
side the basic land use planning and management process. The BLM Act requires
recordation of mining claims, specifies more carefully controlled withdrawal pro-
cedures, and reaffirms the authority of the Secretary of the Interior to “take any ac-
tion necessary to prevent unnecessary or undue degradation of the lands. ” These pro-
visions, as discussed in chapter 5, do not accomplish balanced coordination of mineral
and nonmineral uses and activities on Federal land.

“{Inited States v. Etcheverry. 230 F.2d 193 (10th Cir. 1956). 88 Stat. 476, as amended. 16 U.S.C. §§ 1600-1614 (1976)
+74 Stat. 215(1960), 16 U.S.C. §§ 528-531 (1976). +90 Stat. 2743 (1976). 43 U.5.C. §§ 1701-1782(1976).
78 Stat. 986 (1964), expired December 1970.
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3. Environmental Concerns About Mineral Activity

During the last decade, the dramatic rise in public awareness of and concern
about environmental quality focused attention on mineral activity. In the space of a
few years, the almost automatic distribution of mineral permits and leases to ap-
plicants and the slight attention paid to surface impacts have been almost reversed.
The discretion formerly exercised routinely in favor of mineral activity under the
mineral leasing acts is now often used to block such activity or to delay it pending re-
assessment of resource values and options. The issuance of permits and leases has
practically ceased for several of the leasable minerals.

The previous lax enforcement of the valuable discovery rule under both the Min-
ing Law and the mineral leasing acts has been tightened. Environmental regulations,
although fairly rudimentary, have been promulgated under the mineral leasing acts
and for mineral activities in the national forests and certain other areas under the
Mining Law.

However, there is great uncertainty as to the actual extent of authority that can
be exercised under the various mineral laws, and no procedures have been devised for
the integration of mineral and nonmineral resource management. The prevailing pro-
cedures rely on case-by-case negotiation of mitigating measures in reaction to the
plans of mineral explorers and producers. The result is substantial uncertainty for the
mineral industry and frustration on the part of the surface management agencies,

The National Environmental Policy Act of 1969,”which requires environmental
impact statements to be prepared for any maor Federal action that may have a signifi-
cant impact on the human environment, has been applied to issuance of permits and
leases under the mineral leasing acts but usually not to exploration activities or ac-
quisition of tenure under the Mining Law. Environmental impact statements are pre-
pared for incidental aspects of major mine developments under the Mining Law—for
example, land exchanges, rights-of-way, or stream-crossing permits.

4, Natural Area Preservation

The public concern over environmental degradation supplements a longer history
of concern over the preservation of unique scenic and natural areas, evidenced as
early as 1872 (the same year the Mining Law was enacted) with the reservation from
entry under the Federal land laws of Yellowstone Park “as a public park or pleasuring
ground for the benefit and enjoyment of the people. " Earlier, in 1832, the Hot Springs
in Arkansas had been set aside for “future disposal, ” and by 1900 additional acreage
considered to have superlative natural beauty or uniqueness had been reserved and
set aside in what are now Yosemite, Kings Canyon, Sequoia, and Mount Rainier Na-
tional Parks.

The parks, however, were valued mainly for their scenic characteristics rather
than their basic ecology, natural diversity, or primitive character. Not until well into
the 20th century did the Forest Service begin to designate and manage certain national

“'83 Stat. 852 (1970), as amended, 42 U.S.C. §§ 4321 et seq. (1976).
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forest areas as wilderness or primitive areas. But mineral activity under the Mining
Law remained a preemptive use in such areas. In 1964, the preservationists obtained
congressional acceptance of the wilderness concept through passage of the
Wilderness Act of 1964. The national forest wilderness areas were designated as the
first units of a Nationa Wilderness System. Wilderness areas are to be closed to new
entries under the Mining Law and new permits or leases under the mineral leasing
acts in 1984.

Similarly, the earlier interest in fish and wildlife as game, evidenced by establish-
ment of national wildlife refuges across the country, has developed into concern over
entire biological and ecological communities and in the preservation of endangered
species. The result has been the closing of amost all existing refuges to mineral activi-
ty, the creation of new refuges, and the passage of the Endangered Species Act of
1973, which prohibits the taking of any endangered plant or animal species and for-
bids any Federal action modifying a critical habitat of any such species (unless ap-
proved by a specia Cabinet-level committee).

Withdrawals and reservations under these and other acts, and potential future
withdrawals and reservations under the Alaska Native Claims Settlement Act and the
wilderness study provisions for BLM land under the Federal Land Policy and Manage
ment Act of 1976, are often in geologic areas favorable for the occurrence of mineral
resources. In general, these areas were not developed in the past because of their com-
plex geology and the hidden nature of their deposits, but they are now being looked to
as areas with mgjor potential for future mineral supply.

5. Mineral and Nonmineral Coordination: Recent History

Some recent efforts have been made to coordinate mineral and nonmineral re-
source management. Principal examples are the prototype oil shale leasing program,
the Federal Coal Leasing Amendments Act of 1976,”and the Surface [Coal] Mining
Control and Reclamation Act of 1977. '9 Coal and oil shale resources, however, are fair-
ly unique in that their location and characteristics are generally known, so that trade-
offs between mineral and nonmineral values can be made more reliably than is the
case with other mineral resources, and can be based on existing land use plans. Even
for coal and oil shale, there are few explicit ties between specific nonmineral resource
characteristics and conditions on mineral activity.

Moreover, the Department of Energy Organization Act* increases the difficulty of
coordinating mineral and nonmineral resource management. It artificially separates
the economic and land management aspects of fuel mineral leasing and places them in
two different departments.

#90 Stat. 1083 (1976). amending 30 1.S.C. §§ 201 et seq. (1976). “91 Stat. 565(1977). 42 U.S.C. §§ 7101-7352 (Supp. 1 1977}
~91 Stat. 445(1977), 30 U.S.C.. §§ 1201-1328 [Supp. | 1977).
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6. Mineral Conservation and Multimineral Development:
The Geothermal Steam Act of 1970

The Geothermal Steam Act of 1970 provides for the leasing of geothermal steam
and associated resources in public domain and acquired land administered by the Sec-
retary of the Interior or the Forest Service and in areas where such resources have
been reserved by the United States. The provisions of the Act are similar to those for
oil and gas under the Mineral Leasing Act of 1920, but include more detailed provi-
sions relating to required and allowed multimineral development, prevention of waste,
and protection of surface resources. Leases can be issued for land withdrawn or ac-
quired in aid of the functions of the Department of Agriculture, or subject to powersite
applications before the Federa Power Commission, only with the consent of the head
of the respective department or agency, and subject to such conditions as he or she
may prescribe to ensure adequate utilization of the land for the purposes for which it
was withdrawn, acquired, or applied for.

F. Conclusion

Legislation concerning the disposal of minerals and mineral land owned by the
Federa Government has been shaped by the predominant national concerns at various
periods of the Nation’s development. Until the beginning of the 20th century, the pre-
dominant concerns affecting Federal mineral and nonmineral land law were gener-
ation of revenue and settlement of the western frontier. During the 20th century, con-
cern developed initially over the conservation of commercially valuable mineral and
nonmineral resources on Federal land, and subsequently over preservation of noncom-
mercial nonmineral resources.

Laws affecting the disposition of Federal mineral and nonmineral land were
enacted from time to time in response to these and other more specific concerns. Sepa
rate laws were enacted for various types of resources and lands, usually with little
consideration of the net effect on Federal land management. The resultant collection of
laws contained duplicative and often conflicting provisions, significant gaps in cover-
age, and nonuniform treatment of physically identical tracts of land.

Nonmineral resource management on Federal land has been improved significant-
ly by enactment of recent laws such as the Forest and Rangeland Renewable Re-
sources Planning Act of 1974, which applies primarily to Natonal Forest System lands,
and the Federal Land Policy and Management Act of 1976, which applies primarily to
the great bulk of Federal onshore land managed by BLM and not specifically reserved
for national systems such as the parks and forests. Both laws establish procedures for
implementing an overall national program to coordinate nonmineral resource manage-
ment on Federal land. The 1976 Act repealed and replaced almost all of the preexist-
ing laws governing acquisition and disposal of nonmineral rights on Federal land.
Neither law, however, provides explicit criteria for the resolution of competing re-
source USes.

“84 Stat. 1566 (1970), 30 U.S.C. $$1001-1025 (1976).
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Procedures have not been legislated for implementing an overall national program
of coordinated mineral resource management, or coordinated mineral and nonmineral
resource management, on onshore Federal land. Mineral activities continue to be
governed by a patchwork system developed over more than a century in response to
various goals, problems, and pressures,

For example, sulfur in acquired land in any State is leased. But sulfur in the pub-
lic domain is leased in Louisiana and New Mexico only; it is disposed of by entry under
the Mining Law in amost al other States; and it is not available under any law in a few
States (see table 4. | in chapter 4). Similarly, copper is disposed of by lease on most ac-
quired land, and by entry under the Mining Law on most of the public domain. Yet cop-
per on public domain national forest in Minnesota is leased. Copper on acquired land
outside the national forests, on the public domain in Wisconsin, Missouri, Michigan,
Kansas, Alabama, or Oklahoma, or on the public domain outside the nationa forests in
Minnesota is not available under any law (again see table 4.1).

Consider also the results of the recent transfer of control over the economic (min-
era) aspects of fuel mineral leasing from the Secretary of the Interior to the Secretary
of Energy. When any agency other than the BLM has jurisdiction over the surface of
the land to be leased, the BLM ordinarily will issue the lease only with the consent of,
and subject to surface protection conditions specified by, that agency. Consent must be
obtained and the conditions must be included if the mineral lease is on acquired rather
than public domain land, if it is on land withdrawn or reserved for military purposes,
or if it is for geothermal steam or coal. In such situations, the surface management
agency would control the surface aspects of the lease and the Secretary of Energy
would control the mineral aspects, leaving the BLM with only the paperwork. On the
other hand, the BLM could override the surface management agencies with respect to
surface stipulations for noncoal, nongeothermal, energy mineral leases on nonmilitary
public domain lands, even though it had no interest in either the surface or the energy
minerals.

The foregoing examples illustrate the complexity and contradictions of present
laws governing the management, use, and disposal of minerals on Federal onshore
land.
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The laws governing mineral exploration, development, and production
on Federal land have significant gaps in coverage, treat physically similar
lands or mineral deposits differently, and contain many provisions that un-
necessarily cause considerable uncertain y and cost.

Access to Federal land for mineral activity is uncertain under all the min-
eral laws. Even after access has been obtained, tenure for exploration is
highly insecure under the Mining Law, and tenure for development and pro-
duction is uncertain for all minerals under the Mining Law and for nonfuel
minerals under the mineral leasing laws.

Tenure conditions, including payment requirements, are insufficient in
themselves to assure diligent exploration and development or proper conser-
vation of mineral resources. The patchwork system of mineral laws also im-
pedes multiple-mineral exploration, development, and production.

A. Existing Laws for Different Areas and Minerals

1. Overview

Chapter 3 traced the historical development of the principa Federal onshore min-
eral laws in the context of overal Federal land policy. For more than 100 years, since
the middle of the 19th century, mineral laws have been enacted in response to various
goals, problems, and pressures. Different provisions within the same law or in differ-
ent laws were drafted for land in different States, for land acquired by different meth-
ods, for different minerals, or for different geologic configurations of the same miner-
a. The resulting collection of laws contains significant gaps in coverage, treats physi-
cally similar lands or mineral deposits differently, and otherwise makes distinctions
that are difficult to defend or apply. (See table 4. 1.)

This chapter explores the problems involved in achieving efficient and equitable
mineral activities under the existing laws, focusing almost exclusively on the mineral
activities themselves. The problems involved in coordinating mineral activities with
nonmineral activities will be left, with only a few exceptions, for discussion in chapter
5.

The three principal mineral disposal systems for onshore Federal land are the
Mining Law of 1872,'the Mineral Leasing Act of 1920°and related leasing laws, and

B0ULS.Co§ 21 etseq. (1976). 30 U.S.C. § 181 et seq. (19761,
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Table 4.1 —Principal Laws Governing Disposal of Minerals
on Different Areas of Federal Onshore Land

Minerals
’ Common
varieties of
Codl, gas, 011, sand, stone, All other
Federal oil shale, phos- Native gravel, pumice minerals
onshore land phate, potash, asphalt, Geothermal pumicite, “hardrock "
_ areas sodiurn Sulfur tar sands steam cinders, clay minerals)

Public domain in
Ja., Kans., Mich., | 1920 Mineral No applicable | 1920 Mineral | Geothermal Surface No applicable

Minn. (except na- | Leasing Act law Leasing Act Steam Act Resources Act | law
onal forests),

Mo., Okla. (except
eded Indian
ind), Wisc.

Minn. national 1920 Mineral |Special 1920 Mineral | Geothermal Surface Special
Jrests and cer- -easing Act leasing laws Leasing Act Steam Act Resources Act |leasing laws
1in other areas
ouisiana and 920 Mineral 1920 Mineral | 1920 Mineral | Geothermal Surface Mining Law
lew Mexico Leasing Act Leasing Act Leasing Act Steam Act Resources Act
All other areas 1920 Mineral |Mining Law 1920 Mineral | Geothermal Surface Mining Law

easing Act Leasing Act Steam Act Resources Act

Acquired land in

Most national Mineral Mineral Reorganiza. Geothermal Surface Reorganization
forests and cer- |Leasing Act Leasing Act tion Plan Steam Act Resources Plan No. 3 of
tain other areas |for Acquired |for Acquired No, 3 of Act 1946

Land Land 1946
Il other areas Mineral Mineral No applicable| Geothermal Surface No applicable
Leasing Act Leasing Act law Steam Act Resources Act |law
for Acquired for Acquired
Land Land ‘
1

]
the Surface Resources Act of 1955. ' The distinctions among the minerals covered by
the three systems, and the problems caused by these distinctions, are discussed in the
following two subsections and in subsection F(I). The remainder of the chapter focuses
in detail on the provisions of the Mining Law and the various mineral leasing laws.

2. Leasable Versus Locatable Minerals

One of the major distinctions in the current laws is the division between those min-
erals that are leased under the mineral leasing laws and those that are located under
the Mining Law. Generally,” the fossil fuel minerals (oil, gas, coal, oil shale, native
asphalt, solid and semisolid bitumen, and bituminous rock), fertilizer and chemical
minerals (phosphate, potash, sodium and, in Louisiana and New Mexico only, sulfur),
and geothermal resources are leased, while all other uncommon-variety minerals (usu-
aly referred to as “hardrock” minerals) are located. Under the leasing laws, the Gov-
ernment retains title to the land and may alow mineral activities by private applicants
on payment of rentals and royalties. Under the Mining Law, private parties can ex-

30U.S.C.§§601, 611 (1976). See table 4.1 for the many exceptions. The major exception is
the leasing of hardrock minerals on acquired land.
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plore for, develop, and produce minerals on Federal land and acquire title to the land
without obtaining permission from the Government and without paying rentals or
royalties.

The division between those minerals that are generally leasable and those that
are generdly locatable is more a matter of history than of geology. At the beginning of
the 20th century, all minerals other than coal were locatable under the Mining Law.
Coal was in a sense also locatable, because coal land was entered and purchased
rather than being leased. The fossil fuel, fertilizer, and chemical minerals were made
leasable in the 1920's, primarily because of their critical importance to the Nation for
the production of energy, food, and explosives. Conservationists were concerned that
these strategic minerals might be monopolized and wasted if they remained subject to
uncontrolled disposal under the Mining Law.

Although amost al the newly leasable minerals were then being developed from
bedded deposits (e.g., coa) or pools (e.g., oil) and thus were usually easier to find than
many of the minerals that remained locatable (e. g., gold or silver in veins), this distinc-
tion does not appear to have determined which minerals were made leasable. For ex-
ample, surficial placer deposits and bedded iron deposits remained locatable.

The types of deposits being explored for and developed today offer even less sup-
port for a distinction between locatable and leasable minerals based on geologic char-
acteristics or on any associated difficulty of discovery. Table 2.5 in chapter 2 lists most
of the known mineral occurrence types (excluding geothermal steam and common-vari-
ety minerals such as limestone, common clay, and sand and gravel). These types are di-
vided into four general categories of geologic configuration—surficial, stratabound-ex-
tensive, stratabound-discrete, and discordant. The leasable minerals generally are
found in surficial or stratabound-extensive geologic configurations, but also occur in
the more-difficult-to-find stratabound-discrete and discordant geologic configura-
tions—e.g., oil and gas, trona (sodium), sulfur, and phosphate. The locatable minerals
are scattered throughout all four geologic configurations, with some (e. g., copper and
gold) occurring in all four and many others occurring in three of the four.

Thus, the distinction between leasable and locatable minerals is not necessitated
by their respective modes of occurrence. The distinction is aso difficult to support on
other bases. For example, it is sometimes argued that the locatable minerals require
expensive processing and fabrication prior to ultimate use, while the leasable fuel and
fertilizer minerals do not. But many locatable minerals do not require extensive proc-
essing or fabrication, while some of the leasable minerals do for at least some of their
major actual or contemplated uses (e. g., plastics from oil and gas, or synthetic fuels
from coa and oil shale). Moreover, it is unclear why differences in processing require-
ments and costs should dictate two separate mineral disposal systems rather than, for
example, the use of net rather than gross royalties to account for the differing costs.

If there is no geologic or economic reason for the distinction between leasable and
locatable minerals, perhaps they should be combined under a single disposal system,
whether that system be a location system, a leasing system, or some other system. Two
separate systems inevitably create confusion, require more administrative machinery,
and raise coordination problems, even when there is a clear division between them.
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The problem is exacerbated when, as is the case with the locatable/leasable dis-
tinction, there is no clear division. Minerals generally occur in chemical combination,
rather than in pure form. Sodium, for example, never occurs in nature by itself, but
always in combination with some other element—e.g., sodium chloride (salt). And min-
erals, in pure or combined form, rarely occur alone but rather are found associated
with other minerals. Thus, it is often doubtful under present law whether a particular
mineral or mineral deposit is locatable or leasable. The uncertainty increases as im-
proved mineral technology makes it possible to extract valuable ores from complex
compounds and to recover valuable coproducts and byproducts from material former-
ly treated as waste.

Alunite, a hydrous potassium aluminum sulfate compound, illustrates the prob-
lems raised by compounds and associated minerals, Alunite contains both potassium, a
leasable mineral, and aluminum, a locatable mineral. Should it be treated as leasable
or locatable? The Department of the Interior has held that it is leasable because it con-
tains potassium. And, in fact, the Mineral Leasing Act provides for leasing of all
‘“‘chlorides, sulphates, carbonates, berates, silicates, or nitrates” of potassium’or sodi-
um. °But, granting that alunite by itself is leasable, what is the status of deposits where
alunite is associated with locatable minerals—e.g., aunite in porphyry copper depos-
its, which often contain a higher quantity of potash (in the aunite compound) than cop-
per, but are more valuable for the copper? In a similar situation, a special law, now ex-
pired, was needed to permit location of uranium associated with lignite (coal) depos-
its.’

Similar problems have occurred recently with dawsonite, bentonites, zeolites, and
feldspars, to name but a few instances.” Such problems, which create considerable un-
certainty and litigation, or at best duplicate filings under both the Mining Law and the
Leasing Act for the same deposit, can be expected to multiply in the future. The Multi-
ple Mineral Development Act’does not solve such problems, as it is inapplicable to
leasable and locatable minerals that are so closely intermixed as to make it impossible
to extract one without extracting or substantially disturbing the other. ’()

3. Common Versus Uncommon Variety Construction Minerals

In 1955, common varieties of the so-called construction minerals—sand, stone,
gravel, pumice, pumicite, cinders, clay, and other mineral materials—were removed
from location under the Mining Law and made subject to disposal by competitive sale,
primarily to prevent locators under the Mining Law from obtaining title to Federal
land for nonmineral purposes. ” However, the distinction between common and uncom-
mon varieties of these minerals has proved difficult to apply in practice and has engen-
dered much confusion and litigation. 'z Moreover, there are times when prospecting is

30 U.S.C, $281 ( 1976). The Act aso provides for discretionary sources of the Public Lands: Legal Study 264-265, 972 (1970) (pre-
development of similar associated sodium, magnesium, aluminum, pared for the Public Land Law Review Commission) (hereinafter

or calcium compounds, but states that mineral deposits in fissure cited as PLLRC Nonfuel Legal Study): United States v. Union Car-
veins ordinarily subject to location under the Mining Law shall bide, .B.LL.A. 75-29 (1977).

continue to be subject to location despite the presence of potash “See ch. 3, subsec. D{6).

therein. Ibid., § 284. “PLLRC Nonfuel Legal Study, at 972, citing U.S. Department of
*Ibid., § 261. the Interior, Solicitor's Opinion M-36764.4357 (Dec. 4, 1968).
‘69 Stat. 679 (1955), expired Aug. 11, 1975. "See ch. 3, subsec. D(5).

*See, e.g., Twitty, Sievwright, and Mills, Nonfuel Mineral Re- “PLLRC Nonfuel Legal Study, at 268-280, 1092, 111-36 to 38.
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needed to find common-variety minerals, and competitive sale in such instances may
be inappropriate. The distinction between common and uncommon varieties would not
be necessary if all minerals were disposed of under a system (leasing, location, or
whatever) that retained surface title in the Federal Government.

B. Obtaining Access to Federal Onshore Mineral Land

1. Government Control Over Access

One of the basic distinctions, in theory at least, between the Mining Law and the
various mineral leasing laws is that any person can at any time enter on Federa land
subject to location under the Mining Law and locate a mining claim without obtaining
permission from anyone, while access to Federal land subject to minera leasing is at
the discretion of the Secretary of the Interior, who may refuse to issue a permit or
lease for practically any reason, ” or delay a decision on access for an indefinite
period.

However, until recently, the Secretary’s discretion under the mineral leasing laws
was routinely exercised in favor of mineral development. The policy of the Department
of the Interior was to issue permits and leases on request, with occasional exceptions
such as the moratoriums on issuance of coal and oil and gas permits and leases in the
early 1930's. *

Because of rising concern about the availability and protection of nonmineral re-
sources on Federal land, the issuance of permits and leases is no longer automatic and,
in fact, has nearly ceased for most of the leasable minerals. 'b This problem is discussed
more fully in subsection E(2) of chapter 5.

The change in public and agency attitudes and concerns has affected not only dis
cretionary access under the leasing laws, but also the nondiscretionary right of access
under the Mining Law. As is shown below, no location under the Mining Law creates
any rights against the Government until an actual discovery of a valuable mineral
deposit has been made on the located land. Hence, amost any location under the Min-
ing Law can be nullified by withdrawing the land involved from the operation of the
Mining Law before the mineral explorer has made the required discovery, even though
substantial time and effort may have been expended staking and exploring the land."
By 1976, the percentage of Federal land withdrawn from location under the Mining
Law was amost double that withdrawn from mineral leasing, if only normal with-

“The refusal cannot be arbitrary or capricious. Moreover, the
Secretary may have no discretion to refuse to issue prospecting
permits for sulfur, since the relevant section of the law, unlike
similar provisions for the other leasable minerals, authorizes and
directs the Secretary to issue a prospecting permit “‘under such
rules and regulations as he may prescribe'" to any qualified appli-
cant. 30 U.S.C. § 263 (1976). But the section applies to the public
domain in Louisiana and New Mexico only. Sulfur is locatable
under the Mining Law on the public domain in other States, and on
acquired land it may be leased only with the consent of the land

management agency. 30 U.S.C. § 352 (1976).

“PLLRC Nonfuel Legal Study, note 8. at 730.

"See, e.g., 54 L.D. 350, 351 (1934) (coal moratorium).

*Mining Congress |.. November 1977, at 99-100.

"An example is the withdrawal of 26,927 acres of Federal land
in western Utah's Deep Creek Mountains to protect rare wildlife
and plants, archeological sites, and the water supply for a farm-
ing community from proposed uranium prospecting, for which
mining claims had already been located. Sierra Club, National
News Report, May 27, 1977.
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drawals are taken into account (that is, omitting the unique situation posed by the
Alaska Native Claims Settlement Act). *

Even on land not withdrawn from location under the Mining Law, access may be
blocked or subjected to lengthy delays pending environmental studies, or may be so
severely restricted as to make access impracticable, under surface use regulations
such as those adopted by the Forest Service. For example, the mining industry asserts
that the Forest Service mining regulations are so stringently enforced in wilderness
and wilderness study areas as to discourage any prospecting or development, “By
1976, the amount of land highly restricted with respect to activities under the Mining
Law equaled amost 45 million acres, which was more than half the amount similarly
restricted with respect to mineral leasing. The total amount of land withdrawn or
highly restricted under the Mining Law was slightly more than that withdrawn or
highly restricted under the mineral leasing laws”(again, omitting the unique Alaska
withdrawals). Thus, the distinction between access under the Mining Law and access
under the mineral leasing laws is not as clear in practice as it is in theory, ”

Two significant differences remain, however. First, Government inaction will suf-
fice to deny access under the leasing laws (e.g., “sitting” on an application), whereas
positive Government action ordinarily will be required to deny (cut off) access under
the Mining Law. Second, access under the Mining Law is often cut off after being ini-
tially established, rather than blocked from the start as under the leasing laws. Cutting
off access under the Mining Law may result in the waste of substantial exploration ex-
penditures. It may also occur too late to prevent significant damage to surface re-
sources (and to the personal security of private owners if private surface is involved). *

2. Treatment of Known Mineral Areas

The Federal mineral disposal laws also differ in their treatment of known minera
areas—areas where the character and extent of mineralization are known or can be
estimated with a reasonable degree of confidence. The Mining Law makes no distinc-
tion between known and unknown mineral areas. Mineral rights are acquired on
either type of area by the first person to locate and perfect a claim to the area. The
mineral leasing laws do distinguish between known and unknown mineral areas. Min-
eral rights for unknown mineral areas are granted to the first qualified applicant,
while mineral rights for known mineral areas are assigned through competitive bid-
ding. 23

The primary reason given for distinguishing between known and unknown miner-
a areas is revenue. When the mineralization of an area is aready known, the Govern-
ment can auction off the minera rights in order to receive maximum compensation for
the removal of its mineras. If the rights were instead given to the first applicant, he
could and often would immediately sell those rights for a windfall gain without any ex-

»Ch. 5. sec. G. “See ch. 5, subsec. D(8).
“App. B, subsec. H(1}b). “'See subsecs. C(3)(a} and D(3)a).
Ah B gae ) I
Ch. 5, sec. G.
“Access to Federal mineral land for exploitation of the common al only through competitive bidding or. in certain situations, nego-
variety construction minerals is, as with the leasable minerals. tiated sale. 30 U.S.C. § 602 (1976). Free use by public bodies is

subject to the discretion of the Government agencies. also authorized. Ibid. § 601.

All common variety construction minarale are aibiect 4o dienng
AL LUIHIHUH va vty LULSTH UL LU HHNerdis dre sunject to aispos-
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penditure of funds or effort in exploring or developing the property. Actually, the
windfall gain would exist even if he retained the rights himself, but the unfairness of
the gain is more apparent when he immediately sells the rights that he has acquired
free of charge.

When the mineralization of the area is not known, the only thing the Government
can sell is the possibility of a mineral deposit—a possibility, in most instances, com-
parable, at best, to a 10 or 20 percent chance of successfully discovering a mineral de-
posit of unknown quality and size. ” The probabilities can be improved by auctioning
off very large tracts of land, containing several thousand square miles each, as is done
by many foreign countries. But such an approach favors the largest mineral companies
and excludes participation by smaller firms and individuals. It would not only run
counter to our traditional commitment to equal opportunity for small firms and individ-
uals, but it would also probably result in less intensive exploration of the area, be-
cause only one firm would be engaged in exploration rather than many competing
firms and individuals searching for different types and sizes of mineral occurrences.
On the other hand, without some such arrangement, there often would be few if any
bidders at an auction of an unknown mineral area. Any bids that were received ordi-
narily would be nominal, and they probably would be outweighed by the administra-
tive costs of conducting the auction. Moreover, if the auction process were initiated for
unknown mineral areas by private industry nominations, the nominee of an area would
risk attracting the interest of other explorers who might outbid him after he had spent
thousands or millions of dollars selecting the target area through regional appraisal
and reconnaissance. *

For these and other reasons, it has generally been thought that known mineral
areas should be disposed of through competitive bidding, while unknown mineral
areas should be granted to the first explorer willing to undertake detailed exploration.

Nevertheless, there is no such distinction under the Mining Law. Historically, this
omission can be explained by the policy of free disposal of Federal land that prevailed
at the time the law was enacted.? Practically, the omission has not aroused much con-
cern since the passage of the Mineral Leasing Act of 1920, which applied the distine-
tion to the fossil fuel and fertilizer minerals, but left the generally more discrete and
harder-to-find hardrock deposits subject to location under the Mining Law. Two fac-
tors, however, may combine to make the lack of the distinction in the Mining Law more
troublesome today. First, exploration for hardrock minerals is increasingly focusing on
low-grade disseminated deposits as a result of improved technology and the growing
scarcity of high-grade discrete deposits.” Second, expanded and more intensive
Government mineral surveys continue to turn up very promising hardrock mineral
targets and sometimes even actual mineral discoveries.? Unless, as was the case with
the mineral discoveries made under the Atomic Energy Commission’s uranium explora-
tion program in the 1950's,” a special law is passed authorizing competitive disposi-

hearings on H.R. 8435 Before the Subcomm. on Mines and Mining

of the Ho m Int &1 Affairs, Ser No. 94-41, 94th
Gong., 1st sess. 6 (1975} Kaiser, “Assault on the Wilson Moun-

“Lacy. "Technical Developments That Should Be Considered In tains.” 10 Colorado, No. 1, at 3¢, 6¢(1974)
Drafting Mining Legislation,” in University of Arizona. College of “See National Academy of Sciences, Mineral Resources and the
Mines, Symposium on American Mineral Law Relating to Public Environment, Supplementary Report: Reserves and Resources of

Land Use 153 (j.C. Doison ed. 1366}: ¢f. subsec. A{2).
*See, e.g., Oversight on Access to Minerals on Public Lands,

' : LT O b 1G9 902 (10T
Urarnuin m tne Onitea SUes 14924-2U2 (197 9.
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tion of such known hardrock minera areas, '() the responsible Federal agencies face the
choice of withdrawing them from location under the Mining Law or being charged with
favoritism and giving away Federa resources.)’

Yet, as experience under the mineral leasing laws has demonstrated, the attempt
to distinguish between known and unknown mineral areas, like any attempt at drawing
a line, involves praoblems of definition and application. Should “known mineral areas’
be defined narrowly, to include only actually discovered deposits capable of being
presently extracted, processed, and marketed at a profit; or more broadly, to include
any deposit the geology of which is known even if the deposit cannot currently be mar-
keted at a profit; or more broadly still, to include deposits not actually discovered but
reasonably believed to exist in view of surrounding geology; or most broadly of all, to
include any area where there is substantial competitive interest? How reliably and
predictably can each of these definitions, or other possible definitions, be applied?

As with amost every other aspect of the mineral leasing laws, the distinction be-
tween known and unknown mineral areas has been defined differently for different
minerals, creating unnecessary complexity and confusion for the mineral industry and
within the responsible Federal agencies. For example, the test for sodium, sulfur, and
potassium is whether the land is “known to contain valuable deposits’ of the respec-
tive mineral,*while the test for phosphate is whether “prospecting or exploratory
work is necessary to determine the existence or workability of phosphate deposits in
any unclaimed, undeveloped area. "* The phosphate language was copied in 1960 from
the original 1920 test for coa, which arguably was meant to require competitive leas-
ing in a broader set of situations than the test for sodium, sulfur, and potassium. Con-
gress had been extremely reluctant to authorize noncompetitive prospecting permits
for coal, because it believed that the existence of coal on extensive areas of Federal
land was known, and that prospecting permits were therefore unnecessary.” How-
ever, at the last minute, coal prospecting permits were authorized “to encourage the
prospecting of undiscovered coa deposits. "* Thus, Congress apparently wanted land
to be competitively leased for coal development whenever it was known to contain coal
that was technically workable, even if insufficient information was available to dem-
onstrate that the coal could be profitably worked (extracted), transported, and mar-
keted. In contrast, land containing sodium, sulfur, and potassium had to be competi-
tively leased only when sufficient information existed to demonstrate a profitable (val-
uable) deposit.

Over the years the Department of the Interior has tended to merge and equate the
“known to contain valuable deposits’’ and ‘‘existence or workability’’ tests, requiring
competitive leasing whenever a deposit is known (through actual physical discovery or
seologic inference) to exist in workable quantity, even if additional exploration is
needed to project a program for development or to demonstrate profitability.® It re-

1usiall 11111 1ty

“See, for the Atomic Energy Commission uranium discoveries,
12 U.S.C. § 2097 (1976); H.R. Rep. No. 2181, 83d Cong., 2d sess. 18
1954).

"Howard E. Banta, Assistant Director for Minerals and Geol-
gy, U.S. Forest Service, remarks made at the Office of Technol-
gy Assessment Workshop on Legislative Strategies for Mineral
Accessibility on Onshore Federai Land, Washington, D.C., july 29,
1976.

230 U.S. §§ 262, 273, 283 (1976).

slbid., § 211.

“E.g., 51 Cong. Rec. 16575-16576 (daily ed. Sept. 15, 1914) (re-
marks of Representatives Mondell, Borland, and Ferris}; S. Rep.
No. 116, 65th Cong., 1st sess. 5 (1917); 56 Cong. Rec. 7600-7601
(daily ed. May 24, 1918) (remarks of Representatives Mondell and
Ferris). 58 Cong. Rec. 4876 (daily ed. Aug. 30, 1919) (remarks of
Senators Smoot and Nugent).

*H.R. Rep. No. 398, 66th Cong., 1st sess. 13-14 (1919) (emphasis
added).

*PLLRC Nonfuel Legal Study, note 8, at 827-834.
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mains to be seen whether the merger of these tests can survive the recent emphasis on
“present marketability at a profit” as the definition of what constitutes a “valuable
mineral deposit” under the mining and mineral leasing laws. *

The “existence or workability” test has been applied by regulation to hardrock
minerals leased on acquired land or in certain public domain areas.” It was replaced
for coal in 1976 by a requirement that all coa on Federal land be leased competitive-
ly. 7 Apparently, native asphalt is aso available only through competitive leasing. It is
not clear from the regulations whether bitumen and bituminous rock are subject to the
“existence or workability” test or are available only through competitive leasing.’’
There are no genera regulations applicable to the disposal of oil shale, but the proto-
type experimental leases issued in 1973 were leased competitively,”” and it is likely
that future leases will also be issued competitively, because the location and extent of
the oil shale deposits are generally known, as with coal.

The test for known oil or gas areas is purely geologic. Competitive bidding is re-
quired for lands “within any known geological structure of a producing oil or gas
field, *

The broadest test of all is that for geothermal steam and associated resources,
The Geothermal Steam Act of 1970 requires competitive leasing of all lands within any
“known geothermal resources area, ” which is defined to include potentially every
tract of land that anyone might be interested in exploring:

Known geothermal resources ared’ means an area in which the geology, nearby
discoveries, competitive interests, or other indicia would, in the opinion of the Secre-
tary, engender a belief in men who are experienced in the subject matter that the
prospects for extraction of geothermal steam or associated geothermal resources
are good enough to warrant expenditures of money for that purpose.”

The regulations of the Department of the Interior define a known geothermal resources
area as land known through direct discovery or geologic inference to contain geother-
mal resources, land within 5 miles of a well capable of producing geothermal re-
sources in commercial quantities unless the land is determined to be on a different geo-
logic structure, land within the structural area contributing geothermal resources to
such a producible well (regardless of distance from the well), or land covered by a
lease application if at least half of such land has also been applied for in another ap-
plication filed during the same application filing period.”

The “known geothermal resources area’ test obviously goes the furthest in at-
tempting to capture the value of Government mineral land for the Government itself.
The most interesting part of the test is the overlapping-applications criterion, The ex-
istence of overlapping applications is an objective and easily discernible indication of
competitive interest that can be used to prevent mineral-potential value from being
siphoned off and burdened by speculators. Whoever can most efficiently explore and

“See subsecs. D(2)(a) and D{3)(b}; cf. Harris, "The Law of Mill- “See 43 CFR §§ 3500.0-3(a}(6). 3500.1-1, 3501.1-4(b}(6). 3521.2-2

sites: History and Application.,”” 8 Nat. Res. L. 103, 115-116, (1977).

135-136(1976). <38 F.R. 33188(1973).
%43 CFR § 3501.2-7, subpts. 3510, 3520, and 3565 (1977). 30 U.S.C. § 226 (1976).
“30 U.S.C. § 201 (1976), as amended by Federal Coal Leasing “Ihid., § 1001(e).

Amendments Act of 1975, §§ 2-4. 90 Stat. 1083-1086 [1976). %43 CFR § 3200.0-5 (k) (1977).
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develop a tract can obtain it directly from the Government through competitive bid-
ding, rather than purchasing it from a lottery winner (as occurs now for noncompeti-
tive oil and gas leases)“or the fastest claimstaker (as occurs now under the Mining
Law), who usually will have done little or nothing to develop the property, but will bur-
den its future development by retaining an overriding royalty.” The other portions of
the test are similar to the geologic and economic criteria used for the other leasable
minerals.

Overall, the “known mineral area’ provisions demonstrate no uniform approach,
although the basic purpose of each presumably is to obtain maximum return to the
Government for its minerals and to reduce speculation. Moreover, the provisions cre-
ate considerable costs and uncertainties. The geologic and economic criteria are fairly
subjective, and are often difficult to apply reliably and predictably, A noncompetitive
application can be rejected on the basis of information known to the Department of the
Interior but not yet published in the tract books or geologic maps,”or even on the basis
of information received after the application was filed, even though there may be con-
siderable delay in processing an application. “ The applicant may have expended sub-
stantial sums on regional reconnaissance and exploration prior to filing his application
for a particular target,” The Government must expend substantial time and effort
classifying land and determining acceptable bids for known mineral areas (otherwise,
known subeconomic deposits, such as oil shale, may be prematurely leased to
speculators, as apparently happened with coa in the 1960’s). Reliance on pure bonus
bidding will favor large firms at the expense of smaller firms and individuals, but this
effect can be mitigated or eliminated by using walkaway bonuses, royalties, or profit
shares, instead of fixed bonuses, as the bidding variable.”

The substantial costs and uncertainties flowing from the distinction between
known and unknown mineral areas would seem to justify serious investigation of an al-
ternative approach to maximum revenue generation and avoidance of speculation.
One possibility might be a substantial predetermined Government profit share™com-
bined with strong diligence requirements and restrictions on overriding royalties on all
mineral leases, with competitive bidding used only in cases of overlapping applications
for the same tract filed within, for example, 10 days of each other, There might then be
no need to define or evaluate known mineral areas.

3. Acreage Limitations

There are two basic types of acreage limitations. One limits the acreage that can
be included within a single claim, permit, lease, mining unit, or other form of exclusive
mineral right. The other limits the total amount of acreage that can be held by one per-
son or corporation in the Nation, in any one State, or in some other geographic area
The principal purposes of both are to deter speculation and monopolization and to pro-
mote diligence and competition.

“See 43 CFR subpt. 3112 (1977}, “See ch. 2, subsec. D(2).
“See subsec. F[3). “See subsec. E(2).
“E.g.. 43 CFR §3100.7-3(1977). "Ibid.

vE.g.. ibid., § 3110.1-8.
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The limitation on the size of an individual claim, permit, lease, mining unit, or
other tenure unit serves these purposes in two ways. First, requirements related to dis
covery and diligent development of mineral deposits generally apply to each tenure
unit, so that a limitation on the size of the tenure unit prevents large amounts of acre-
age from being held by simply performing work on a much smaller number of acres.
Second, the limitation on the size of the tenure unit gives smaller firms a better op-
portunity to participate in the development of known mineral areas, because it
prevents putting up tracts for competitive bidding that are so extensive only a large
company could afford to bid on or develop them.

On the other hand, if the limitation on individual tenure units is too small, it can
cause unnecessary and wasteful work under the mineral discovery and diligence re-
quirements and can prevent assembly of economic mining units for competitive bid-
ding. The problem of unnecessary and wasteful work is acute under the Mining Law,
as mining claims are generaly limited to 20 acres each,”while mineral firms usually
need several thousand acres for a single mineral project,” A similar problem, although
less acute, exists under the mineral leasing laws, which limit the size of individual per-
mits and leases to 640 acres for sulfur permits or leases or competitive oil and gas
leases: 2,560 acres for geothermal steam, hardrock, phosphate, potash, or sodium per-
mits or leases or noncompetitive oil and gas leases. and 5,120 acres for oil shale, native
asphalt, or tar sand leases. * Often several leases must be combined to form an eco-
nomic mining unit. " There is no limit on the size of a coa lease, but leases cannot be
combined into a logical mining unit larger than 25,000 acres. *

All the limitations on the size of individual tenure units were considered at the
time of their adoption to be sufficient to encompass economic mining units. However,
the increasing scale of mining has made them too restrictive, especially the oldest
limitation—the 20-acre-per-claim limitation under the Mining Law. Even the most gen-
erous limitation, the 25,0()()-acre limitation on logical mining units for coal, is con-
sidered by some to be insufficient for mining units formed to assemble the massive coal
reserves needed for huge mine-mouth power generation plants and coal gasification
and liquefaction facilities.

The advantages of a limitation on the size of individual tenure units derive from its
use as a foundation for diligence requirements and selection of tracts for competitive
bidding, rather than from the limitation itself (as multiple contiguous tenure units
generally are allowed). Thus, a more flexible and effective approach might be to re-
place the acreage limitation on individual tenure units with 1) a limitation, established
perhaps by the Secretary of the Interior, on the contiguous acreage that can be treated
as a unit for the purpose of satisfying mineral discovery and diligence requirements,
subject to enlargement in particular cases upon a satisfactory showing to the Secre-
tary, and 2) a requirement that tracts put up for competitive bidding be no larger than
necessary, in the judgment of the Secretary of the Interior, for an economic mining
unit.

‘See subhsec. ((2). “See the sources cited in note 533, See also U.S. General Ac-

‘See the acreage figures cited for stages 3 through 6 of mineral counting Office, Acreage Limitations on Mineral Leases Not Effec-
activity in ch. 2. table 2.6 and subsecs. D(3) and D(4). and app. €. tive, RED-76-117. June 24, 1976, at 12-13 (hereinafter cited as
tables €.2 through €.5. GAQO Acreage Limitations Study)

‘See subsecs, C(3)a)and D(3)a). *See subsec, D(3)(a).
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Although there would be no need for maximum acreage limitations on individual
tenure units under such an approach, a fairly large minimum acreage limitation on ini-
tial acquisition and subsequent assignment of tenure units would avoid the administra-
tive costs, anticonservation effects (due to retention of overriding royalties on assign-
ment),” and tract-assembly problems caused by speculation in small parcels of mineral
land, which now occurs with respect to oil and gas leasing®and acquisition of claims
under the Mining Law.” Currently, minimum parcel sizes are specified only for assign-
ments of oil or gas leases (40 acres, which is too small) or geothermal steam leases (640
acres).”

There is no nationwide, statewide, or other limitation on the total acreage or
number of claims that can be held by any one person or firm under the Mining Law.
Although originally a prospector was not alowed to locate more than one mining claim
on any one lode (mineral deposit),”individuals and firms may now locate as many min-
ing claims as they wish.

There are limitations on the total amount of acreage that any individual or cor-
poration can hold under the mineral leasing laws. There is no apparent rationale,
however, for the different limitations specified for each leasable mineral: for coal,
46,080 acres per State, but no more than 100,000 acres nationwide; for geothermal
steam, 20,480 acres per State (which the Secretary of the Interior can raise after
December 24, 1985 to 51,200 acres); for hardrock minerals on acquired land, 20,480
acres (nationwide?), of which no more than 10,240 acres can be held under lease
(rather than permit) unless otherwise authorized by the Secretary to promote orderly
development of mineral resources (no authorization will be given if it would result in
undue control of the mineral to be mined or in the leasing of more than 10,240 acres for
mining any dominant single mineral); for native asphalt or the tar sands, 7,680 acres
per State; for oil shale, no more than one lease nationwide; for oil and gas, 246,080
acres per State in States other than Alaska, and 300,000 acres in each of the two leas
ing districts in Alaska; for phosphate, 20,480 acres nationwide; for potassium, 25,600
acres per State in leases and 51,200 acres per State in permits, for sodium, 5,120
acres per State (which the Secretary can raise to 15,360 acres to ensure economic min-
ing in a specific situation); and for sulfur, no more than three permits or leases per
State.”

These acreage limitations on total holdings, except for the limitations on holdings
of hardrock minerals and geothermal steam, are those specified for permits and leases
on the public domain under the Mineral Leasing Act of 1920. The Mineral Leasing Act
for Acquired Lands of 1947 authorizes the leasing of minerals on acquired land “under
the same conditions as contained in the (Mineral Leasing Act of 1920). "®The Secre-
tary of the Interior has interpreted this language as creating limitations on acquired
landholdings separate from but identical to those specified for public domain holdings,
thus doubling the total permissible Federal landholdings.”

vSee subsec. F(3). 5(b)2) (hardrock), 30 U.S.C. § 275 (1976) (sulfur), ibid., § 1006

*»GAQO Acreage Limitations Study, note 55, at 13-14. (geothermal steam); ibid., § 241(a) (oil shale, native asphalt, and

»See subsec. C(2)a)and ch. 2, sec. F. tar sands); ibid., § 184 {all other minerals).

43 CFR § 3241.1-1 (1977). An exception can be made in the in- #30 U.S.C. § 352 (1976). See ch. 3. subsec. D(3) for the distinc-
terest of conservation of the resources. tion between public domain and acquired land.

*'PLLRC Nonfuel Legal Study. note 8, at 34, 49. %43 CFR § 3501.2-5(a) (1977).

%43 CFR § 3501.1-4(b)(2) {1977) (potassium); ibid., §3501.2-
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The primary purposes of acreage limitations on total holdings, as was stated pre-
viously, are to deter speculation and monopolization and to promote diligent develop-
ment and competition. The limitations were initially imposed at a time when antitrust
laws were weak or nonexistent. There is some question whether the limitations are
still necessary or useful to prevent monopoly, given the antitrust laws now in effect.
Limitations that are too low will constrain the activities of the more efficient and hence
more successful firms, even when there is no monopoly problem. This unnecessarily
raises the costs of supplying minerals to the consuming public. Moreover, the current
limitations are much too high to deter speculation, especialy by the smaller firms and
most likely even by the larger firms. The limitations in the mineral leasing laws as
originaly enacted allowed holding of only one or a few leases per State, but except for
sulfur and oil shale those original limits have been raised tremendously by Congress at
the urging of the affected mineral producers.” The generosity of the current limita-
tions also erodes their effectiveness in assuring diligent development, which can be ap-
proached much more effectively through short lease periods, stiff holding charges, or
substantial work requirements. ©

On the other hand, limitations on total holdings can provide some breathing room
for the smaller or less efficient firms, and may thereby serve traditional small business
promotion goals. Whether they are actually necessary to provide such breathing room
is an open question. * Moreover, the difficulties of enforcing the limitations (even
though much of the difficulty is attributable to the archaic recordkeeping practices of
the responsible Federal agencies)” suggest that more direct approaches to subsidizing
small miners on Federal and non-Federal land may be preferable to the Federal acre-
age limitations.

C. Acquiring and Maintaining Tenure for Exploration

1. Defining Exploration Tenure

“Tenure” refers to the right to make use of land for certain purposes for a definite
or indefinite period of time. In the mineral context, tenure involves an exclusive right of
use, An exclusive right of use for exploration purposes is necessary or desirable gener-
ally when, as a result of regional appraisal and reconnaissance, interest has focused
on a specific target that can be further investigated only through detailed surface in-
vestigation and three-dimensional physical sampling (stages 3 and 4 of the 6 stages of
mineral activity described in chapter 2), Exploration continues until an actual physical
discovery has been made of economic grade mineralization in sufficient quantity to
support a commercial mining operation. At that point, exploration ceases and develop-
ment begins.

In this section, exploration tenure is discussed by itself. Development and produc-
tion tenure will be discussed in the next section. Although exploration tenure is worth-

“GAQ Acreage Limitations Study, note 55, at 5-6, 26-27; PLLRC "“GAO Acreage Limitations Study. note 55, at 4-12
Nonfuel Legal Study. note 8, at 749-750. *Ibid., at 18-23.
"See sec. G and D, “See ch. 2, subsecs. C(1), ((2). D(2), and D(3).
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less in the absence of development and production tenure, or some sufficient substitute
reward for successful exploration, there are good reasons for treating them separate-
ly. First, the mineral laws themselves generally distinguish between these two tenures.
Second, exploration is fundamentally different from development and production, not
only in terms of techniques, activities, and land requirements,”but also in terms of its
inherently greater uncertainty and usually larger risks.” This difference is reflected in
the separation of exploration activities from development and production activities
within most mineral companies, and within the mineral industry as a whole.

2. Exploration Tenure Under the Mining Law

a. Acquiring Exploration Tenure: Pedis Possessio and Claim Location

A mineral explorer under the Mining Law cannot obtain any tenure rights against
the United States. He can obtain only limited possessor rights under the pedis posses-
sio doctrine against other mineral explorers.

Tenure rights against the United States under the Mining Law can be obtained
only upon discovery of a valuable mineral deposit and location (staking) of a claim en-
compassing the discovery”—that is, only after exploration has been successfully com-
pleted. Until such a discovery and location have been made (which under the current
interpretation of “valuable mineral deposit” may not be until well into the develop-
ment stage™) the mineral explorer is merely a tenant at the will of the Secretary of the
Interior, who can at any time withdraw the land being explored from availability
under the Mining Law.

Under the literal language of the Mining Law, there is no tenure even against
other explorers prior to discovery of a valuable mineral deposit: “no location of a min-
ing claim shall be made until the discovery of the vein or lode within the limits of the
clam located. “™ However, early in the history of the Mining Law, it became apparent
that some sort of prediscovery protection was needed for exploration that required
substantial sampling or excavation, Thus the courts created the pedis possessio doc-
trine, which permits location of a claim prior to discovery and provides limited protec-
tion against encroachment on the claim by other prospectors. The requirements and
limitations of the doctrine will be discussed in subsection 2(b) immediately below.

Such exploration tenure as exists under the Mining Law can be obtained only
through the expenditure of considerable time or money, or both, on unproductive claim
location activities. Each claim location must be “distinctly marked on the ground so
that its boundaries can be readily traced” and must be maintained each year by the
performance of at least $100 worth of labor or the making of at least $100 worth of im-
provements. The State in which the claim is located can specify additional require-
ments “governing the location, manner of recording, and amount of work necessary to
hold possession” of a claim, ”

"See ch. 2, sec. 1. 'See ch. 5, subsec. D(5)
'See ch. 2, sec. E, 30 U.S.C. §23(1976).
30 U.5.C. §§ 22, 23, 35(1976). 30U.5.C.§28(1976).
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As a consequence of the piecemea development of the Mining Law between 1860
and 1872, '() a distinction was created between two types of mineral deposits, and sepa
rate location procedures were provided for each type. A lode claim must be located for
any vein or lode of rock in place that bears a valuable deposit. The location must be
made along the strike (length) of the mineral vein, up to a maximum length of 1,500 feet
and a maximum width of 300 feet on each side of the vein. A placer claim must be
located for any other type of deposit. The location must “conform as near as prac-
ticable’” to the rectangular public land surveys and cannot exceed 20 acres for each
individual claimant, or 160 acres for an association of eight individuals. Failure to
locate a deposit properly as a lode or a placer will invalidate the attempted location. ”

The most significant legal aspect of the distinction between a lode clam and a
placer claim is that a valid lode claim, but not a placer claim, carries with it certain ex-
tralateral rights to any vein the apex of which lies within the boundaries of the claim:
the dip of the vein may be followed and mined beyond the sidelines of the claim. ”

From the beginning, the distinction between lode and placer claims has been dif-
ficult to apply. It has resulted in confusion, litigation, and frustration of miners’ expec-
tations. The extralateral rights associated with lode claims have caused even more
confusion, litigation, and frustration. The distinction is particularly inappropriate to-
day, when many exploration targets are large disseminated deposits, encompassing
hundreds or thousands of acres, which are held in place by rock but have no distinct
strike or apex. Such targets are located through multiple contiguous claims oriented to
cover the target efficiently, and any possible extralateral rights beyond the blanket of
clams are usualy waived by agreements between locators of adjacent targets. ”

Nevertheless, the lode/placer distinction remains in the Mining Law, so that pru-
dent locators must cover a target with duplicate lode and placer claims to eliminate
the risk of choosing the wrong type of clam for the deposit. Moreover, the duplicate
claims must be filed in the proper sequence to avoid having the placer claim construed
as an abandonment of the lode claim. *

The requirements for locating claims vary from State to State (thus introducing
additional needless inconsistency into the Mining Law), but they generally include de-
tailed instructions for marking a claim with physical monuments, sinking a shaft or
drilling a hole to a certain depth to show good faith, and posting and recording no-
tices.” “The cost of doing all this, most of which is nonproductive and unnecessary,”’ has
been estimated to range from $25 to more than $500 per claim, depending on the ter-
rain and locde. *

The costs involved in acquiring exploration tenure under the Mining Law are not
limited to the direct costs of locating the 50 or more claims required to cover a typical
single exploration target. (The maximum size of either a lode or placer claim is around

‘See ch. 3, subsecs, Bl2)and B(3). *Harris, note 37, at 118-120.
30 U1.S.¢. 8§ 23, 35, 36 (1970); PLLRC Nonfuel Legal Study, note “PLLRC Nonfuel Legal Study. note 8, at 457-548.
8.4t 305-318. For a recent congressional attempt o deal with the “See oh. 5. subsec D{2%a)
effects of the lodesplacer distinetion in the narrow context of the “Peters, "Acquire First, Explore Last, Mining Eng.. November
switch from location 1o leasing of deposits of asphalt and tar 1974, atl 78: MacDonnell, Public Policy for Hard-Rock Minerals Ac-
sands, see 30 U.S.C.§ 241(h){1976). cess on Federal Lands: A Legal-Economic Analysis, 71 Q. Colo
301856 § 26 [1476). Scho Mines, No. 2, at 39 (1976} Northwest Mining Association,
PLLRC Nonfuel Legal Study, note 8, ai 535-577, 1092-1043, Mineral indusiry Costs 22,55 (1977).

toa6, 111-44, 1147
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20 acres, except for association placer claims, which can be as large as 160 acres for
an association of eight or more individuals, ) There are also the costs of finding, buying,
leasing, or contesting conflicting claims located by other parties. Such claims have at
least a nuisance value, since a mining claim, once located, continues indefinitely and
can be given the appearance of validity by a show of minimum work or alleged discov-
ery.

b. Maintaining Exploration Tenure: Pedis Possessio and Assessment Work

The pedis possessio doctrine is subject to restrictions that severely limit the pre-
discovery protection it affords. A claimholder is protected under the doctrine only as
long as he is in actual continuous occupancy of the claim and is diligently and persist-
ently prosecuting work looking to discovery of a valuable mineral deposit in the claim.
Even then, he is protected only against “forcible, fraudulent or clandestine intrusion”
by another: the doctrine does not protect against an unresisted, peaceable and open
entry by another explorer.” Nor does it protect against “forcible, fraudulent or clan-
destine” intrusion upon one who is not in actual occupancy or who is not diligently
working toward a discovery. In fact, it is not entirely clear whether the entire clam is
protected or only that portion of the claim actually being occupied and worked, or
whether the protection expires after a certain (reasonable) amount of time. *

The limitations of the pedis possessio doctrine result in weak prediscovery protec-
tion even for a single claim, When the doctrine is applied to multiple contiguous claims
located to cover today’'s typically large exploration target, it provides practically no
protection at all. Only those claims actually being occupied and worked are protected,
even though an efficient exploration plan might call for sequential drilling on only one
or a few of the many claims covering the target. The explorer faces the undesirable
choice of simultaneously performing work that anticipates discovery on each and
every claim, hiring armed guards to protect his claims (illegally) against entry by
others,”or having some or most of his claims “jumped’ by other prospectors. ©

The obvious inadequacy of the pedis possessio doctrine has led to the development
of unwritten customs or “gentlemen’s agreements’ in active exploration areas
whereby prospectors will ordinarily not intrude on a block of claims even though work
is being actively prosecuted on only some of them. *But these customs are neither
universally applied nor uniformly followed, and they create no legal rights.” Moreover,
like the pedis possessio doctrine itself, they afford no protection against termination of
the clam by the Federal Government.

Tenure must be maintained under the Mining Law by at least $100 worth of labor
or improvements for each claim each year. This ‘‘assessment work’’ requirement will
be discussed more fully in the next section on development and production tenure. It is
sufficient to note here that satisfaction of the assessment work requirement will usual-
ly not be enough to maintain exploration tenure, which, as was noted ahove, also de-
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pends on satisfaction of the much stricter pedis possessio requirements of continued

*Cole v. Ralph, 252 U.S. 286. 294 (1920). "See, e.g., Lombardo Turquoise Milling and Mining Co. v. Her-
“PLLRC Nonfuel Legal Study. note 8, at 348-360. manes. 430 F.Supp. 429, 443-444 (D. Nev. 1977), and the two cases
*As happened recently in Utah. Ranchers Exploration und [ cited in notes 86 and 87. But compare MacGuire v. Sturgis, 347 F.
relopment Co. v. Anaconda Co., 248 F. Supp. 708 (D. Utah 1965). Supp. 580 (D. Wyo. 1971}, Columbia Standard Corp v. Ranchers
~See Adams v. Benedict, 327 P.2d 308 (N.M. 1958). Exploration & Development, Inc., 468 F.2d 547 (10th Cir. 1972).

“PLLRC Nonfuel Legal Study. note 8, at 362.
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actual occupancy and persistent and diligent working of each claim. Assessment work
aone will maintain tenure only on a claim on which there has been an actual discovery
of a valuable mineral deposit—i.e., a clam that has passed from the exploration to the
development stage.”

3. Exploration Tenure Under the Mineral Leasing Laws

a. Acquiring Exploration Tenure

Exploration tenure under the mineral leasing laws is acquired by obtaining a
prospecting permit or a lease, depending on the mineral. Initial issuance of all pros-
pecting permits and leases is at the discretion of the Secretary of the Interior” (except
for uranium permits and leases issued at the discretion of the Secretary of Energy for
certain land either not subject to or withdrawn from the operation of the Mining
Law), *

Prospecting permits and leases may be issued for acquired land, for land with-
drawn or reserved for military purposes, or for coa or geothermal steam only with the
consent of the surface management agency.’’{

Exploration tenure for the nonfuel leasable minerals (sodium, sulfur,’)’ phosphate,
potassium, and, on most national forest acquired land and certain public domain
areas, the hardrock minerals) is provided by a separate prospecting permit for each
mineral, except that a single permit may be issued to cover al the hardrock minerals.”
A prospecting permit grants an exclusive right to explore the permit area for the min-
eral specified in the permit but does not authorize mining operations.(”) Successful ex-
ploration under the permit may entitle the permittee to issuance of a preference-right
development and production lease{)’

Exploration tenure for oil and gas or geotherma steam is provided by a separate
noncompetitive lease for either oil and gas®or for geothermal steam.’” A noncompeti-
tive lease grants an exclusive right to explore for, develop, and produce the minerals
specified in the lease,

Prospecting permits and noncompetitive leases are issued to the first applicant,”
who must submit a $10 filing fee ($50 for a noncompetitive geothermal steam lease)
and the first year's rental ($0.25 per acre, but no less than $20 total, for permits, $1
per acre for a noncompetitive lease) with each application for a permit or lease. " All
permits and leases must be taken in reasonably compact form according to the legal
subdivisions of the public land surveys or, if not surveyed, by a special survey. The

“PLLRC Nonfuel Legal Study, note 8, at 151-352, 357.

“See subsec, B(1).

“42 (LS. § 2097 (1976); H.R. Rep. No. 2181, 83d Cong.. 2d
sess. 18(1954).

g 30 ULSIC0 88 200 (a3 AN feoal). 352 [acquired land) &
1014fh) (geothermal steam) (1976 43 US40 § 158 [military Land)
(1976},

“Sulfur is locatable on the public domain in States other than
New Mexico and Louisiana. See note 13

30 1.S.G0 8§ 211 [phosphate), 261 [sodium], 271 (sulfur), 281
[potassium) (1976) see 43 CFRO§§ 3500.0-3(hj(2), 3501.2-5(b)[2),

3511.2-1(b)(2) (1977 1 thardrock minerals).

“33 CFR §§ 3510.1-2, 3521.4-1 (1977).

“See subsec. D{3)(b).

#30 1.S.0. § 226 (1476).

~Thid., § 1003.

SDrawings are used to determine priority when two or more

applications have been filed simultaneonsly, Eg. 43 CFR §§

1821.2-3.3000.6-1. 3112, 3511.1-6 (197 7).
43 CFR 8§ 3503.2-1. 4504.3-1{a) (1977) (permits): ibid., §§

3205.2(b). 3205.3-1 (1977) [weothermal steam); ibid.. §§ 3103.2-

Hak 310331, 31043203} 1977y [0il or gas).
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maximum size of each permit or lease is 2,560 acres, except for sulfur (640 acres).”)
Permits and leases are noted on the official land tract books and maps,

Prospecting permits and noncompetitive leases cannot be issued for known miner-
a areas, which must be competitively leased. Moreover, since the location and extent
of Federa coal, oil shale, and native asphalt deposits are generally known, al such de-
posits are essentially treated as known mineral areas and are competitively leased
(the status of bitumen and bituminous rock is not clear).”” Some predevelopment tract
evaluation exploration may occur under competitive leases for any of the mineras, but
the riskier deposit-location type of exploration generally will occur only under pros-
pecting permits or noncompetitive leases. ™ Thus, discussion of competitive leases will
be postponed until subsection D(3)(a).

b. Maintaining Exploration Tenure

Exploration tenure under prospecting permits is limited to a primary period of 2
years, but potassium permits and hardrock permits may be extended for up to 2 addi-
tional years and phosphate permits may be extended for up to 4 additional years, if the
Secretary of the Interior believes an extension is warranted. Sodium permits and sul-
fur permits cannot be extended beyond their 2-year primary period.

The short periods of prospecting permits provide a strong incentive for diligent ex-
ploration, because no development or production rights can be obtained for the land
covered by a permit unless a valuable deposit of the mineral specified in the permit is
discovered in the land during the period of the permit. **

Other diligence-related provisions applicable to prospecting permits are relative-
ly insignificant, The regulations require payment of an annual rental of $0,25 per acre,
but not less than $20 total, for each permit. ’()’ Failure to pay the renta when due will
result in automatic termination of the permit. ** The rental is nominal, amounting to
only $640 for the maximum permit size (for most minerals) of 2,560 acres. The rental
provisions do, however, provide an efficient means of clearing abandoned permits, and
they may provide some deterrent against speculation (although the short permit peri-
ods would seem to be more effective deterrents in most situations).

Similarly, although any permit may be cancelled “upon failure by the permittee to
exercise due diligence in the prosecution of the prospecting work in accordance with
the terms and conditions stated in the permit, '’** the shortness of the permit periods
and the lack of any specific requirements or guidelines regarding “due diligence’ ™

combine to make the cancellation authority
been performed during the first year or two
pecting permit.

43 CFR §§ 3101.1-1, 3203.2, 3501.1-4(b)(1977).

"See subsec. B(2).

"“The prominent exception is exploration under geothermal
steam leases issued competitively only because of overlapping ap-
plications or proximity to nearby discoveries. Ibid.

w30 U.S.C. §§ 211(c). 287 {1976). 43 CFR §§ 3511.1, 3511.3
(1977).

"See subsec. D(3)(b).

useful only when essentially no work has
of a 4-year extension of a phosphate pros-

43 CFR § 3503.3-1(a) (1977), upheld in Hannifer v. Morton,
444 F.2d 200 (5th Cir. 1971).

43 CFR §3511.4-2(b)(1977).

™30 U.S.C. § 183 (1976); 43 CFR § 3511.4-3 (1977).

"The standard permit form merely requires the permittee “‘to
diligently prospect the lands by core drilling or other acceptable
methods.” BLM Permit Form 3510-1, Permit Conditions § 1(1977)
{emphasis added).
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The duration of and requirements for maintaining noncompetitive oil and gas or
geothermal leases are considerably more complicated than the prospecting permit pro
visions. Much of the complication relates to the development and production stages
and is left for discussion in subsection D(3)(c). The discussion here will focus on the
aspects most relevant to the exploration phase.

Both noncompetitive oil and gas leases and noncompetitive geothermal leases are
issued for a primary period of 10 years, which is extended for an additional 2 years for
oil and gas leases or an additional 5 years for geothermal leases if actual drilling
operations were commenced on the land under lease prior to the end of the primary
period and are being diligently prosecuted at that time. Any further extension of the
lease may be had only if oil, gas, or geothermal steam, as the case may be, is being pro-
duced in commercial quantities, or if a well has been completed that is capable of pro-
ducing in commercial quantities.’”

These periods for noncompetitive leases, unlike those for prospecting permits,
provide little or no incentive for diligent exploration, since they alow leases to be held
for 10 years without any drilling, grant an additional 2 or 5 years if drilling operations
are underway at the end of the 10 years (the operations can be abandoned as soon as
the extension has been obtained), and thus alow 12 or 15 years to pass before there is
any need to complete a well capable of producing.

These provisions are in marked contrast to the prospecting permit provisions that
originally governed oil and gas exploration under the Mineral Leasing Act of 1920, and
that produced a glut of oil in the 1930’s. The oil and gas prospecting permit, replaced
by noncompetitive leases in 1935, was limited to a primary period of 2 years, was con-
ditioned on commencement of drilling operations during the first 6 months and drilling
of one or more wells to a depth of at least 500 feet each during the first year and to an
aggregate depth of at least 2,000 feet by the end of the second year (unless vauable
deposits of oil or gas were discovered at less depth), and allowed extension of the per-
mit for an additiona 2 years if the Secretary of the Interior found that the permit tee
had been unable, with the exercise of diligence, to test the land. **

Minimum annua rentals of $0.50 per acre for oil and gas leases and $1 per acre
for geothermal leases are required by law.™In 1977, the Secretary of the Interior
raised the annual rental for noncompetitive oil and gas leases issued on or after Febru-
ary 1, 1977 to $1 per acre™If the known geologic structure of a producing oilfield or
gasfield should be defined to include any part of a noncompetitive oil or gas lease, the
annua rental for the entire lease will be raised to $2 per acre. " The annual rental for
a geothermal lease is raised $1 per acre each year beginning in the sixth year of the
lease, but payment of all or any of the additional renta maybe waived upon a showing
of sufficient justification. ™ The rental obligation continues for oil and gas leases until
there has been a discovery of oil or gas in paying quantities, it continues for geother-

30 U.S.Co 8§ 226(e) (o1l or gas), 1005 {geothermal steam) Land & Water L. Rev. 135, 141 (1970).
(1976). 1130 U.S.C. §§ 226(d), 1004(¢) (1976).

At of Feb. 25, 1920, § 13, P.1.. Nao. 146, 66th Cong.. 2d sess., 42 F.R. 1033(1977), amending 43 CFR § 3103.3-2(a) {1976).
ch. 85, 41 Stat. 437, 441 (1920}. Many oil and gas prospecting per- 43 CFR §3103.3-2(h)(1)(1977).
mits were canceled in the 1930°s for failure to comply with the 43 CFR § 3205.3-3(1977).

drilling requirements. Swenson, “Of Mountains and Mice.” 6
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mal leases until commencement of production in commercial quantities, '17 Failure to
pay the rental when due automatically terminates a lease unless there is a well capa-
ble of producing in commercial quantities. ™

These rentals, especially the escalating rentals beginning in the sixth year of a
geothermal lease, are much higher than those required for prospecting permits, but it
is not clear that they are high enough to act as a strong incentive for diligent explora-
tion. The $1 per acre rental for a noncompetitive oil or gas lease amounts to a holding
charge of only $2,560 per year for the maximum 2,560-acre lease. The holding charge
for a 2,560-acre geothermal lease would also be only $2,560 for each of the first 5
years, but would reach $15,360 for the I0th year and $28,160 for the 15th and final
year of an extended lease, unless waived. These charges are small compared with the
hundreds of thousands of dollars that would have to be spent on actual detailed explo-
ration of a lease, ™ and they thus will have little effect on the decision whether or when
to explore. Yet rentals set at a level comparable to the costs of actual exploration
would greatly increase total costs during the exploration stage without any associated
increase in exploration data (rentals are a nonproductive holding charge). 120

Although the noncompetitive lease rentals do not ensure diligent exploration, they
may deter acquisition of leases for purely speculative purposes, at least by less
wealthy individuals and firms, But even this is doubtful for rentals of only one or a few
dollars per acre. The $0.50 per acre rental for noncompetitive oil and gas leases issued
after 1960 but prior to 1977 did not prevent rampant speculation in such leases. Qil
and gas leases on onshore public land at the end of 1972 encompassed 72 million
acres, but more than 90 percent of the leases were not producing, and most of these
were not believed to be worth drilling. * More than 85 million acres were encompassed
by noncompetitive oil and gas leases in 1976. **Speculation about a possible oil strike
in eastern Nevada in late 1976 resulted in issuance of up to 100 noncompetitive |leases
a day for severa months. **No drilling was expected on 90 percent of the leases, which
were issued to individuals as well as major companies at rentals of $1 per acre. ™

All things considered, rentals may be useful only as charges for the value of sur-
face uses lost as a result of minera activities (that is, as typical land-rent or opportu-
nity-cost charges), 125 rather than as incentives for diligent exploration or development,
Diligence may be more reasonably and effectively enforced through other mechanisms
such as short exploration periods, specific work requirements (e. g., drilling require-
ments), or exploration expenditure requirements.

There are no work, expenditure, or other specific diligence requirements for ex-
ploration under noncompetitive oil and gas leases, except the requirements for ex-
tended tenure discussed above. The law requires oil and gas leases to contain provi-
sions “for the purpose of insuring the exercise of reasonable diligence, skill, and care

T30 ULS.CL §§ 226(d), 1004({d)(1976). =SS General Accounting Office, Lelter B-178205, July 12,
30 U.S.C. §§ 188(b), 1004(c)(1976). 1974.
"See ch. 2, table 2.6 and subsec. D{3), and app. C. tables .2 “See U.S. Bureau of Land Management, Public Land Statistics,
through €C.5. 1976, tables 77-80 (1977).
“This cost inflation effect would be avoided if actual explora- “'Land Use Planning Reports, Dec. 13, 1976, at 7.
tion expenditures could be credited against rentals, as is per- “Roger McCormack, Associate State Director for Nevada, U.S.
mitted for exploration expenditures on geothermal leases in ex- Bureau of Land Muanagement. oral communication, December

cess of o required minimum. See the discussion in the text at note 1976.
131, “See ch. 5, subsec. E(6).
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in the operation of [the] property, but the noncompetitive lease forms merely re-
quire the lessee to “exercise reasonable diligence in drilling and producing the wells
herein provided for, ” to either drill and produce all wells necessary to protect the
leased land from drainage by wells on adjacent land or pay the estimated royalty lost
through such drainage, and to promptly “drill and produce such other wells as the Sec-
retary of the Interior may reasonably require in order that the leased premises may be
properly and timely developed in accordance with good operating practice,’”” The
Secretary has never attempted to force diligent exploration by implementing the last
quoted provision. *

The regulations for geothermal leases, on the other hand, contain an interesting
approach to fairly specific requirements for diligent exploration, under authority
granted to the Secretary to prescribe rules and regulations for, among other things,
“the maintenance by the lessee of an active development program. '’129 The regulations
build on and essentially replace the rental requirements with exploration expenditure
requirements. As was discussed above, the Geothermal Steam Act establishes a mini-
mum annual rental of $1 per acre, and the regulations raise the rental $1 per acre
each year beginning in the sixth year of the lease. The diligence regulations state that,
also beginning in the sixth year of the lease, exploration operations each year must
cost at least twice the rental required for that year in order to qualify as diligent explo-
ration for the year, except that the required exploration expenditures shall in no event
exceed twice the rental required for the I0th year. ™ Thus, escalating exploration ex-
penditure requirements are piggybacked on the escalating rental requirements. More-
over, the regulations allow any expenditures for diligent exploration operations during
the first 5 years of the lease, and any such expenditures in excess of the minimum re-
quired expenditures in the sixth and succeeding years, to be credited, in such propor-
tions as the lessee may designate, against 1) required expenditures for future years or
2) required rentals for the current or future years in excess of the basic fixed rental
established for the first 5 years of the lease. ™ In essence, without affecting the basic
fixed rental, which is not subject to credit and must be paid each and every year, an
additional escalating rental has been created that can be satisfied by exploration ex-
penditures in excess of the minimum required exploration expenditures. The situation
creates a very strong incentive to incur such excess expenditures in an amount exactly
equivalent to the additional escalating rental. The money must come out of the lessee's
pocket in any event, and he would ordinarily rather spend it on useful exploration
work than on rentals.

The net effect for the sixth and each succeeding year of a geotherma lease is the
retention of a small fixed statutory rental and the creation of an annual work require-
ment similar to the payable, bankable, escalating assessment work requirement advo-
cated by the mineral industry for mineral activities under the Mining Law, including
almost equivalent expenditure figures. ™ Assuming that the basic rental for a geother-

T30 U.S.CO§ 187 (1976). "33 CFR § 3203.5(1977). The actual formula is a bit more com-

“BLM Lease Forms 3110-1 (1977]) (public domain) and 3110-3 plicated, but the statement in the text is accurate assuming the
[1973) [acquired land) lease adopts the statutory minimum rental as the actual rental for
“ULS. National Aeronautics and Space Administration, On- the first 5 years.
shore Lease Management Program Study for the 11S. Geologicul "'bid.
Survey 75 (1474} “See subsec. D(2)(b).

B3O USC§1023(1976),
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mal lease is set at the statutory minimum of $1 per acre, there will be a diligent ex-
ploration expenditure requirement of $4 per acre plus a very strong incentive for an
additional expenditure of $1 per acre (in lieu of the $1 additional rental) during the
sixth year of the lease. This can be viewed as a work requirement of $5 per acre with
the option to pay $1 of the $5 to the Government rather than spending it on work. The
work requirement will escalate $3 per acre each succeeding year until a work require-
ment of $17 per acre, of which $5 can be paid to the Government rather than spent on
work, is reached in the I0th year. The requirement will then escalate only $1 per year
(the amount of annual increase in the rental) until a maximum work requirement of
$22 per acre, of which $10 can be paid to the Government rather than spent on work,
is reached in the 15th year. Any exploration expenditures in the first 5 years of the
lease or in excess of the work requirement for the sixth and each succeeding year can
be “banked” and applied to work requirements in future years.

Unfortunately, the work requirement so laboriously constructed on top of the
basic rental requirement is apparently not worth the effort in terms of its effect on dili-
gent exploration. There is no requirement that any exploration work be performed
during the first 5 years of the lease, and the expenditure required for the sixth and
each succeeding year does not come close to the hundreds of dollars per acre per year
spent, on the average, for actual detailed exploration. Using the figures cited in the
previous paragraph, only $140,800 would be required to be spent on exploration dur-
ing the first 10 years of a geothermal lease, a sum severa times less than the cost of
drilling even one well.” Thus, commencement of drilling or any other substantial ex-
ploration activity prior to the end of the 10th year is more likely to result from the inde-
pendent requirement that such drilling be commenced in order for a lease to be ex-
tended beyond 10 years, than from the “diligent exploration” work requirements,

D. Acquiring and Maintaining Tenure
for Development and Production

1. Defining Development and Production Tenure

Development begins after an actual physical discovery has been made of econom-
ic grade mineralization in sufficient quantity to support a commercial mining opera-
tion. During the development stage, the quantity, quality, and geology of the mineral
deposit are ascertained in the detail required for production planning; production
wells or mine workings are developed; and mining-related facilities are constructed in
preparation for production. ™

Production consists of the actual extraction of mineral or ore from the mineral de-
posit in commercial quantities. It usually includes some onsite milling or processing
prior to shipment of the mineral elsewhere for further processing or use. Production
continues as long as minera is extracted in commercia quantities. *

"U.S. General Accounting Office, Problems in Identifying, De- "“See ch. 2, subsecs. C(1), G(2) and D(4) .
reloping, and Using Geothermal Resources. RED-75-330, Mar. 6, »*Ibid.. subsecs. (1), C(2) and D(5).
1975, at41-42.
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In practice, development often continues well into the production stage of mineral
activity, as additional portions of the deposit are blocked out for production, or second-
ary or tertiary recovery techniques are initiated. Thus, development and production
are lumped together for tenure purposes under the Federal mineral laws and are dis-
cussed together in this section,

2. Development and Production Tenure Under the Mining Law

a. Acquiring Development and Production Tenure: Patents and Claims

Development and production tenure under the Mining Law is only slightly less
uncertain then exploration tenure. The indispensable element for acquiring and main-
taining tenure is the actual discovery and continuing existence of a “valuable mineral
deposit” within the boundary of each claim, The “valuable mineral deposit” criterion
has been subject to varying interpretation over the last 100 years, but it is currently
read as requiring proof that the deposit could be presently mined and marketed at a
profit, using available technology, and taking all costs (extraction, processing, trans-
portation, environmental protection, marketing, etc. ) and even financing arrangements
into account.” Such a criterion creates considerable uncertainty as to tenure, since
costs and mineral prices often fluctuate. Moreover, tenure cannot be assured under
such a criterion for deposits that are expected to be produced in 10 or 20 years but are
not now marketable.

Tenure would be even more uncertain if the “comparative value” interpretation
of the criterion, which requires proof that the land is more valuable for mineral pro-
duction than for nonmineral purposes,’” were given renewed emphasis.

If the valuable mineral deposit criterion has been satisfied for a specific mining
clam, and if at least $500 worth of labor has been performed or improvements made
on the claim, complete fee title to the surface and the subsurface of the clam may be
obtained by paying a nominal $2.50 or $5.00 per acre (depending on whether the claim
is for a placer or a lode, respectively) for a title document known as a “patent."** A
patent provides tenure as secure as title to any other piece of private property. Once a
deposit has been patented, it can no longer be contested under the valuable mineral de-
posit criterion, unless the patent was fraudulently obtained.

However, patent proceedings can be lengthy and expensive, and there is always
the danger that, given the strictness of the valuable mineral deposit criterion and the
unpredictable fluctuation of costs and mineral prices, a patent will be denied and the
claim will be invalidated. Many claimholders prefer not to assume the expense and
risk of a patent application, since the deposit can be developed and mined without ob-
taining a patent, in which case the burden will be on the Government to bring a contest
proceeding to prove lack of a valuable discovery. On the other hand, if a patent is not
obtained, there is aways the risk of having the claim challenged by the Government or
adverse claimants, either because a satisfactory discovery under the increasingly

Coleman v. United States. 390 U.S. 599 (1968); United States v. "See ch. 5. subsec. D(5).
New Jersey Zinc Co.. 74 LD, 191 (1867} United States v. Pittshurgh 30 U.S.C. §§ 29, 35, 37 (1976)
Pacific Co.. 84 1.1). 282 (1977). See generally ch. 5, subsec. 1)(5).
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stringent valuable mineral deposit criterion was never made or because changing
technology, costs, or mineral prices have made a deposit no longer “valuable.”

Three archaic provisions of the Mining Law add to the uncertainty with respect to
tenure created by the valuable mineral deposit criterion. Each of the three provisions
can create situations in which a good faith effort leading to discovery of a valuable
mineral deposit can be completely nullified.

First, the Mining Law needlessly distinguishes between lode and placer deposits,
and failure to locate a deposit properly as a lode or a placer will invalidate the at-
tempted location.

Second, a valid lode claim, but not a placer claim, carries with it certain extra-
lateral rights to any vein the apex of which lies within the boundaries of the claim: the
dip of the vein maybe followed and mined beyond the sidelines of the claim. The extra-
lateral rights flowing from location of the apex of the vein will take precedence over
any claim located along the dip of the vein, even if the claim along the dip was located
and proved by discovery of the vein prior to the time the apex claim was located.

Both of these provisions, and their inappropriateness under modern conditions,
are discussed in subsection C(2)(a).

The third provision, which is also an anachronism, “is the tunnel site provision,
which gives a person who diligently digs a mining tunnel the right to possess and work
1,500 feet of all veins discovered in the first 3,000 feet of the tunnel, as long as such
veins were not previously known to exist, The possessor right to 1,500 feet of the vein
will take precedence over any claim located by another person after the commence-
ment of the digging of the tunnel unless the vein appears on the surface.

One of the most serious problems involved in acquiring development and produc-
tion tenure under the Mining Law is the lack of adequate provisions for obtaining use
of or title to land for various surface uses and facilities related to the mining operation.
Lode claims cannot extend more than 300 feet in width on either side of the vein, and
placer claims are limited to 20 acres for an individua claimant. There must be an ac-
tual discovery of a valuable mineral deposit on each lode or placer claim, so that little
room is left for any surface facilities on the mining claim itself.

The Mining Law does authorize location and patent of a maximum of 5 acres of
nonmineral land in connection with a lode or placer claim if such land is used or oc-
cupied by the proprietor of the claim for mining or milling purposes.” “Mining or mill-
ing purposes’ generally include any function or use directly connected with or facil-
itating the removal and processing of the ore—for example, pumping works, miners
accommodations, mine offices or shops, ore storage, or waste and tailings disposal.
The area located and used for mining and milling purposes is caled a millsite. **

There are substantial limitations on the location and use of millsites. First, each
millsite is limited to a maximum of 5 acres. Second, the millsite must be on nonmineral
ground, yet it is often difficult to establish the nonmineral character of the ground

"PLLRC Nonfuel Legal Study. note 8. at 1093. tion and patent of a mi
N T1TQ M 8 27(1Q7R8 42 (W cuhnt 2042(1077) R T | RPN |
30U.S.C. §27(1976); 43 CFR subpt. 3843 {1977). quariz mill or rec

30 U.S.C. § 42 (1976). The cited provision also authorizes loca- “Harris. note 37, ¢

ite not connected with 4 mine on which a
orks™ has been constructed.
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located, especially given the sensitivity of the valuable mineral deposit criterion to
shifting costs and prices. Third, although a separate millsite may be located for each
lode or placer claim, only those millsites that are actually occupied and being used for
mining or milling purposes are valid. Land may not be held for prospective use, Fourth,
functions and uses must be organized to take up the least amount of space, Fifth, the
millsite is only as secure as the claim with which it is associated, If the clam is inval-
ida ted, the millsite will fall with it. Finaly, the Secretary of the Interior may have dis-
cretion to refuse to issue a patent for a millsite.

These limitations were probably not too restrictive in 1872 when mining opera-
tions were small, involved high-grade deposits, and were not faced with substantial
competition for the use of nonmineral land. Today, however, the typical mine encom-
passes a large, low-grade ore body that is often mined in an environment of intense
competition for the surface use of land. Such a mine produces enormous quantities of
waste rock and tailings that must be disposed of. If it is an open pit mine, it will have
deep slanting pit walls. There will be crushing and processing plants and other cus-
tomary facilities. The size of the operation requires careful advance planning for the
life of the mine. But advance planning is impossible with millsites because of the re-
quirement of present occupancy and use. And, even if millsites could be held for pro-
spective use, i t is highly doubtful that they could satisfy al the demands for surface
space. There could be a most as many millsites as there are mining claims, and each
millsite would be a most one-fourth the size of the typical 20-acre claim, so that the
millsites, in the aggregate, would be one-fourth the size of the ore body encompassed
by the claims. Yet the ore body is itself likely to be smaller than the area required
either for pit slopes or disposal of waste rock or tailings.

Because the Mining Law does not adequately provide for land needed for surface
facilities and uses, the miner must seek to obtain such land independently through pur-
chases and exchanges. *“

b. Maintaining Development and Production Tenure:
Patents and Assessment Work

A patented clam is no longer Federal land: legal ownership of the entire claim is
transferred from the Federal Government to the mineral claimant free from any con-
trols or requirements with respect to mineral development or surface use.””The
holder of an unpatented claim has a possessor right to use the claim and its surface
for mining purposes. This possessor right is vested against the Government as well as
other miners once a discovery of a valuable mineral deposit has been made, and it con-
tinues indefinitely unless it can be proved at some point that the deposit is no longer
valuable or that the required assessment work (see below) has not been done. **

There is no requirement that mineral production ever be commenced, nor any ef-
fective legal incentive for diligent development, on either patented or unpatented

“[bid., at 118-126, 130, 133-135; see U'tah International, Inc.,
36 LB.L.A. 219 (1978}, discussed in Mining Cong. I., October 1978,
at 73, 85.

SPLLRC Nonfuel Legal Study, note 8, al 1047-1050, 1093

S Title to the leasable minerals will be reserved in the Federal
Government if the claim is subject to a4 mineral permit or lease, or
a permit or lease application is pending. or the land is known 1o be

valuable for a leasable mineral at the time the patent is issued.
See ch. 3. subsec, D(6).

“Although the possessory right is vested, the right to obtain a
patent may not be—that is. it may be subject to being cul off by a
new law. See United States v, Rizzinelil, 182 F. 675, 681 (1. Idaho
1910} United States v. Mulligan. 177 F. Supp. 384 (D. Ore. 1959].
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claims. Claims continue indefinitely without payment of any holding charges, and there
are no limitations on the total number of claims that can be held by a single person.
The closest thing to a diligence requirement is the requirement, for unpatented claims
only, that $100 worth of labor be performed or $100 worth of improvements be made
annually on each claim. But this so-called ‘‘assessment work’ requirement, as is
shown below, is very difficult to enforce in practice and, even when complied with, is
insufficient to ensure diligent development.

The $100 figure was established in 1872 as the minimum value of the required
assessment work. It has not been increased since. Individual States can require more
than the minimum $100 worth of work each year, but apparently none have done so.
Assessment work requirements on one claim in excess of the $100 minimum maybe ap-
plied to satisfy the work requirement on adjacent claims being developed or worked
under a common plan. " (Compare the pedis possessio and discovery-of-a-valuable-
mineral-deposit requirements, which must be satisfied individually on each claim. )

Failure to perform the required assessment work opens the claim for which such
failure occurred to location by others, unless the initial claimholder resumes assess-
ment work first. Until recently, the courts held that failure to perform the work would
not subject the claim to cancellation by the Federal Government. In 1970, however, the
Supreme Court indicated that such cancellation would be authorized for claims to
leasable minerals that were located prior to the time such minerals were made
leasable.” The Department of the Interior has issued regulations that purport to au-
thorize cancellation of any claim for failure to perform the required work,” but it is
not clear that the Supreme Court’s holding can be extended so far.

Unfortunately, it is difficult to determine in practice whether the required assess-
ment work has been performed. The courts have held that the work need only be per-
formed for the benefit of the claim and not necessarily on the claim, so that work per-
formed some distance from the claim may suffice. Moreover, the particular allowable
items of work or improvement are determined on a case-by-case basis and, depending
on the court, may include such items as the expense of hiring a watchman for a tempo-
rarily idle mine. On-the-ground geological, geochemical, or geophysical surveys are
alowable items for no more than 2 consecutive years or a total of 5 years. Almost any
work on the claim is arguably allowable, so that a person who wishes to relocate the
clam (or the Government if it wishes, and is authorized, to cancel the claim) faces an
uncertain and probably lengthy and expensive legal dispute with the claimholder, es-
pecially since the claimholder need only prove resumption of work prior to the at-
tempted relocation or cancellation in order to prevail (work missed in previous years
need not be made up). ™

Except for geological, geochemical, or geophysical surveys, there is no Federa or
State requirement to file any proof of performance of assessment work. Most States
provide for, but do not require, the filing of an affidavit stating that the work has been
done. The affidavit need not describe the work or contain any proof that it was done.
Filing of the affidavit is “merely a convenient method of preserving prima facie

30 U.8.C. §28(1976). 43 CGFR §3851.3(a)(1977).
“Hickel v. Qil Shale Corp.. 400 U.S. 48 (1970). "PLLRC Nonfuel Legal Study, note 8, at 578-610
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evidence of the performance of the assessment work. ” In most States, anyone wishing
to relocate the claim bears the burden of proving that the assessment work was not
done, even if no affidavit was filed.™ The Federal Government now requires annual
filing of either a notice of intent to hold onto a claim or a copy of any affidavit of assess-
ment work filed with the State. Failure to file one or the other will be deemed con-
clusively to constitute an abandonment of the claim.” This new Federal requirement
should eliminate a large number of stale, abandoned claims, but it does not in any way
help those who wish to relocate or cancel a clam that has not been abandoned but ap-
parently is being held without performance of the required work.

Given the great difficulty of ascertaining and proving that assessment work has
not been done on a claim, particularly in light of the small amount of work ($100 worth
per claim) required, neither other miners nor the Government are eager to contest a
claim even when it appears not to have been maintained by the required work.
Another miner will usually either pass the claim over or seek to lease or purchase it,
and the Government will ignore it unless it is a significant obstacle to some Federal
program (especially since the Government’s authority to cancel most claims for failure
to perform assessment work is unclear).

Even when assessment work is done, so that a clam or group of claims is actually
validly maintained, the amount of work required is so small that a claim can be held in-
definitely without ever producing from or even significantly developing it. One hun-
dred dollars worth of work as late as 1890, when the average wage was 20 cents per
hour and average annual earnings were less than $480, amounted to a significant and
bona fide contribution to development of a claim. In 1872, when the $100 yearly work
requirement was established, it probably represented a good summer’s work, at
least.™ But $100 today is a drop in the bucket.

Some people in the mineral industry argue that $100 worth of work per clam still
represents a substantial, bona fide effort. They reason that the mineral targets being
explored today generally encompass 50 or more claims, in contrast with the one-or-few
claim deposits prevalent in 1872, so that the effort per deposit is roughly the same now
as in 1872, at least during the initial stages of exploration. ™ This argument may be
correct for the initial reconnaissance stages of exploration of large targets, but those
are not the stages for which the assessment work requirement was designed. Rather it
was designed to ensure diligent, good faith development after discovery of a vauable
mineral deposit. (The literal language of the law requires that discovery precede loca
tion of a claim. ) Diligent, good faith exploration is a pedis possessio problem,”” Average
expenditures per acre per year today during the development stage are estimated to
be in the thousands of dollars for amost every type of deposit. Even during the earlier
detailed exploration stages, expenditures per acre per year today are estimated to be
$10 or more for siage 3 (detailed surface investigation) and hundreds of dollars for
stage 4 (detailed three-dimensional physical sampling) for almost every type of depos

“iIhid., at 594-595, 602-604. “<Fg.. Bailly, “Mineral Exploration and Mine Developing Prob-
43 1.S.C. § 1744 {Supp. [ 1977). 43 CFR pt. 3830, published at lems, " at 37-38. paper presented at the Public Lands Law Confer-
42 F.R. 5298, 5301 {1977}, ence, University of Tdaho, Oct. 10, 1466, and updated June 30,
() Callaghan, " The Mining Law and Multiple Use,” in Univer- 1967.
sity of Arizona, College of Mines, Sympasium on American See subsec. C(2)(b)

Mineral Law Relating to Public Land Use 31 (].C. Dotson ed. 1966).
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it. *In contrast, the $100 per claim per year assessment work requirement translates
to only $5 per acre per year for a typical 20-acre claim.

Thus, the assessment work requirement is set far too low to assure diligent de-
tailed exploration or development, except perhaps for the initial surface investigation
stage of detailed exploration. Instead, the requirement results in needless annual scar-
ring of the land with bulldozers or dynamite charges by those who wish to hold on to
claims but are unable or unwilling to conduct genuine activities during one or more

157

years.

In order for the assessment work requirement to serve as an adequate assurance
of diligent development, the value of the annua work required would have to be esca
lated rapidly after the first 1 or 2 years to approach the hundreds of dollars per acre
per year spent, on the average, on actual subsurface exploration and then the thou-
sands of dollars per acre per year spent, on the average, on actual development of a
deposit. In that case, “banking” of work should be allowed—that is, expenditures in
excess of the requirement for 1 year should be credited against work required in
future years—to provide the flexibility in timing needed for efficient exploration and
development, and to avoid unnecessary surface damage resulting from makework that
would otherwise be required during lulls in mineral activity. Additional flexibility and
avoidance of needless work could be attained by alowing the mining claimant to pay
some or all of the value of the required work to the Government rather than actually
performing the work. Finally, more effective provisions for enforcing the assessment
work requirement would have to be adopted. For example, a mining claimant could be
required to file annually a document describing the type and value of work done on or
for the benefit of the claim (perhaps including proof of the work done) or evidence of
payment in lieu of work if such payment is alowed. Failure to file the document would
automatically terminate the claim. Both the Government and third parties should be
allowed to disprove assertions of performance of work made in such a document.

The mining industry has recommended changes in the assessment work require-
ment similar to those outlined in the previous paragraph. ** However, it would only
raise the value of work currently required ($5 per acre per year assuming the typical
20-acre claim) to a maximum requirement of $20 per acre per year after 15 years,
which seems inadequate to assure diligent detailed exploration or development,

Additional changes in the assessment work provisions might include limitation of
the amount of land that could be treated as a unit for assessment work purposes™ and
termination of the assessment work requirement after development has been com-

pleted and production has begun. "ho

See ch. 2. table 2.6 and subsec. D(3) and )(4). and app. C. Workshop on Legislative Strategies for Mineral Accessibility on

tables .2 through C.5. Onshore Federal Land, July 29, 1976, at 27, 33.
'See ch. 5, subsec. D(2)(a). "See subsec. B(3).

“Declaration of Policy of the American Mining Con- "'Compare the work requirements for geothermal steam and oil
gress,” Mining Cong. .. November 1977, at 66, 75; Office of Tech- shale leases discussed in subsecs. C(3)(b) and D{3)(c).
nology Assessment, U.S. Congress, Draft Proceedings of the OTA
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3. Development and Production Tenure Under the Mineral Leasing Laws

a. Acquiring Development and Production Tenure in Known Mineral Areas:
Competitive Leases

Mineral rights for known mineral areas are issued through competitive bonus bid-
ding.”™ As was discussed in detail in subsection B(2), the distinction between known
and unknown mineral areas has been defined differently for different minerals, cre-
ating unnecessary complexity and confusion for the mineral industry and the responsi-
ble Federal agencies. Generally, however, a known mineral area must be an area
where the character and extent of mineralization are known or can be estimated with
a reasonable degree of confidence, so that only limited predevelopment tract eval-
uation exploration will be necessary prior to commencing development, rather than
the riskier deposit-location type of exploration necessary in unknown mineral areas.
Competitive leases, therefore, are essentially development and production leases, ex-
cept for those geothermal leases that are issued competitivelv because of overlapping
noncompetitive lease applications or proximity to nearby discoveries.

Competitive leases are issued a t the discretion of the Secretary of the Interior,
who may refuse to put a known mineral area up for competitive bidding or may reject
all bids. Considerable administrative effort is required to determine whether the
highest qualified bid is adequate payment for the mineral resource, especially when
demand for the resource currently is low but may increase substantially in the future
as a result of improvements in technology (e. g., oil shale, geothermal steam, coa gasi-
fication and liquefaction), shifts in environmental and other legal requirements (e.g.,
low sulfur coal). or decreased availability of substitute minerals (e.g., coal, oil shale,
and geothermal steam as substitutes for oil and gas). **

Each application for a competitive lease must be accompanied by a $10 filing fee
(except that no fee is required for competitive geothermal or oil and gas leases] and the
first year's rental. All leases must be taken in reasonably compact form accordinx to
the legal subdivisions of the public 1and surveys or, if not surveyed, by a special
survey, The maximum size of each lease is 2,560 acres, except for sulfur or oil and gas
leases (640 acres), oil shale, native asphalt, or tar sand leases (5, 120 acres), and codl
leases (no maximum size, but each logica mining unit is limited to 25,000 acres). **
leases are noted on the official land tract books and maps.

b. Acquiring Development and Production Tenure Through Successful
Exploration in Areas Where Mineral Deposits Were Not Known to EXxist:
Preference-Right Leases and Noncompetitive Leases

Development and production tenure is acquired in areas not previously known to
contain mineral deposits through successful exploration under a prospecting permit or

CCompettive bndding s regniered by Low conl or known

1 1
b cas o geothermad nuneral areas, 30 U0S.G0§5 2010, 226(b)

anly for " CFR §S 31032 (] and gash 3200.2000 3205 341 [geother-

mal steamp 35032 (other minerals). The rentals for the various

(00 L7610 Rnown mineral areas of the other leasable minerals
A generadly subpect W ledse thronwh advertisenpeut, competi
fve bndding or such other methods as [the Secretaryimay by gen
ol regulabon adopt.” By

i s
has adopiead comp

oM T TOTEH L Tho Sovred,
GaHATTOTE) The Seeretary
etitive bonus baddine for odb Known mineral
s

See subsec B2 band app A

minerals are discussed in subsec, D3}

SAOUNSCOSS 200 a0 & (T [eoall 2000 (phosphite). 226(h)
foil and gas) 24 1a ol shale, notive asphalt, solid and <emisahid
Brtumen, hituminens rock) 262 tsodium, 273 sablur) 2834 (hotas
stumf. 1006 Jgeothermal steam} [1476) 43 CFR § 3521.2-2(c )4}
(1977 thardrock nunerals)
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noncompetitive lease, depending on the mineral. As was discussed in subsection
C(3)(a), a prospecting permit or noncompetitive lease authorizing exclusive exploration
of a tract of land for a specified leasable minera is issued to the first applicant.

The law generally provides that the holder of a prospecting permit “shall be en-
titted to a lease for any or al of the land embraced in the prospecting permit” upon
showing to the satisfaction of the Secretary of the Interior “that valuable deposits of
[the mineral covered by the permit] have been discovered by the permittee within the
area covered by his permit” and, for sulfur, sodium, or potassium permits, “that such
land is chiefly valuable therefor. "** The lease that is issued as the result of such a
discovery is called a preference-right lease. A preference-right lease will be issued
only if there has been a discovery of a valuable deposit of the mineral specified in the
permit; discovery of a valuable deposit of some other mineral will not suffice.’”) Thus, a
preference-right hardrock mineral lease apparently will not be issued unless there has
been discovery of a valuable deposit of the dominant hardrock mineral or mineras re-
quired to be specified in the permit, *

The provision authorizing issuance of coal prospecting permits was repealed in
1976, “but there are still many pending applications for preference-right coal leases
based on asserted discoveries of valuable deposits of coal under permits issued prior
to 1976.1'"

The “valuable deposit” criterion for issuance of a preference-right lease is the
same criterion that determines the validity of mining claims located under the Mining
Law.™ Thus, there is no right to a lease unless the permittee can show that the deposit
can be presently mined and marketed at a profit, using available technology, and tak-
ing all costs (extraction, processing, transportation, environmental protection, reha-
bilitation, marketing, etc. ) and even financing arrangements into account,’” As is the
case under the Mining Law, the use of the criterion can create considerable uncertain-
ty with respect to acquisition of development and production tenure, since costs and
mineral prices are often unpredictable.

Additional uncertainty is created by the requirement that sulfur, sodium, or po-
tassium permitters show that the land is “chiefly valuable” for the mineral deposit
before a preference-right lease can be issued. This requirement apparently expressly
incorporates the “comparative value” test for granting development and production
rights—that is, the land must be more valuable for mineral production than for non-
mineral purposes, " It has been suggested that the comparative value test is implicitly
applicable to all preference-right lease applications, and that it was explicitly referred
to for sulfur, sodium, and potassium only as a result of the history of land classification
and withdrawals. **

™30 1U.5.0C. § 211{b} (phosphate). 262 (sodium). 272 (sulfur), 282 same meaning as “valuable deposit.” 43 CFR § 3520 1-1(¢){1977).

(potassium) (1976): 43 CFR § 3521.1-1(f) & (h)(1977) (hardrock min- 41 F.R. 2648, 18845 (1976).

erals). "'See subsec. D(2)a).

43 CFR §§ 3520.1-1(a). 3521.1-1(h) & (i) (1977); BLM Permit “See ch. 5, subsec. D{5}.

Form 3510-1 (1977). “'Wright, Office of the Solicitor, U.S. Department of the Interi-
"Ibid.: 43 CFR§ 3511.2-1(b)(2)(1977). or, Draft Research Memorandum on Preference Right Leasing of
"Federal Coal Leasing Amendments Act of 1976, § 4, 90 Stat. Mineral Deposits on Land Owned by the United States, Jan. 2,

1083, 1085 (1976). 1975, at 50-65, 101-108, 112-119. See also ch. 5. subsecs. D(5) and
“The requirement for a coal lease is literally discovery of coal E(5).

“in commercial quantities,” but “commercial quantities’ has the
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Acquisition of development and production tenure by means of a prospecting per-
mit followed by a preference-right lease is made even more uncertain because the Sec-
retary of the Interior can and does wait until an asserted discovery has been made
before deciding what rental, royalty, environmental protection, and other provisions
should be inserted in the lease. ™ Except for statutory restrictions on rentals and royal-
ties for certain minerals, ]-' the Secretary has wide discretion to insert whatever lease
provisions are necessary “for the protection of the interests of the United States, for
the prevention of monopoly, and for the safeguarding of the public welfare,”’’” even if
such provisions might make it technically or economically impossible to develop and
produce the discovered deposit, " Theoretically, then, exploration under a prospecting
permit must proceed in almost complete ignorance of what the development-and-pro-
duction-lease provisions will be if a valuable mineral deposit is discovered. In practice,
however, the serious uncertainty that could result from such ignorance has been
avoided in the past by the use of standard lease forms with rentals and royalties a t or
near the statutory minimums and weak (if any) surface protection requirements. **
However, there is no assurance that this practice will continue, particularly with
respect to surface protection requirements. The Secretary’s ability to manipulate
lease provisions also alows him to manipulate the valuable deposit determination, be-
cause the cost of complying with lease provisions must be taken into account in deter-
mining whether a deposit can be presently mined at a profit. ™

Lastly, even if the permittee can prove that he has discovered a vauable deposit
and, if necessary, that the land is chiefly valuable therefor, he may have only a pre-
ferred right to a development-and-production lease, if one is issued, rather than an
absolute right to demand a lease, even though the relevant sections state that the per-
mittee “shall be entitled to a lease. " The legislative history of these sections is replete
with statements that the permit tee obtains a ‘‘preference right to a lease. "** The rele-
vant regulations and the standard prospecting permit form have consistently referred
to the lease rewarded for discovery under a permit as a “preference right” lease. 't{]
The Bureau of Land Management, which is responsible for the issuance of mineral
leases, defines “preference right” as:

The right of an individual applicant, or class of applicants, to apply for public
lands or resources prior to the genera public or to assert claims superior to those of
other applicants. i*

In cases involving preferential rights to mineral leases given to persons other than
prospecting permitters, the Department of the Interior has clearly held that a prefer-
ence right to a lease is not an absolute right, but only a right of first refusal if the Gov-
ernment decides to lease the land. ™ This is the usual interpretation of preference
rights under the Federal land laws. There are indications that it is the interpretation

“Montana Eastern Pipeline Co.. 55 L1 189 {1935). sodium, sulfur, and potash now have ') accord. S. Rep. No, 879,

See subsec, DE3Y e} 86th Cong.. 1st sess. 2{1959). See generally Draft Research Memo-
“30 10800 § 187 11976) randum on Preference Right Leasing, note 173,
See ch. 5. subsecs. E(3)and E(4) 143 CFR §§ 3520.1-1. 3521.1 {1977 theadings): BLAM Permit
“See ihid. and subsec. DE3Yc)of this chapter, Form 3510-1 (1977). Prior to 1976, the “preference right’ lease
T3 OFR 3521 11187 7). reference was in the hody of 43 CFR § 3520.1-1, rather than justin
“E.g HUR Rep. Noo 498, 66th Cong., st sess. 13-14 {1919) (coal the heading,
permittee has “preferential right to o lease” ) H.R. Rep. No, 1278, LS. Bureau of Land Management. Glossary of Public-Land
86th Cong.. 2d sess. 2 (1960] [phosphate permitiee has “same pref- Terms 36 (1949).

erence right 1o a lease that permittees seeking leases for coal, R, Elwyn G Hale, 62 11, 19{1955),
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that was meant to be applied to preference-right mineral leases resulting from pros-
pecting permits. "H’ In practice, however, leases have been routinely granted to pros-
pecting permitters who have discovered valuable mineral deposits. Not until recently
has this practice been challenged, and the issue is still unresolved. ™

Development and production tenure under noncompetitive geothermal or oil-and-
gas leases is much more certain, since it is granted along with the initial grant of explo-
ration tenure. An explorer who obtains a competitive or noncompetitive geothermal or
oil-and-gas lease obtains the right to explore for, develop, and produce any geothermal
resource or oil or gas deposit, respectively, during the term of the lease, There is no
valuable deposit criterion to be satisfied after exploration and prior to development
and production, and the lease provisions governing development and production are
established together with those governing exploration at the beginning of the lease
term.

Each application for a preference-right lease must be accompanied by the first
year's rental ($1 per acre, but not less than $20 total, for hardrock minerals, $0.50 per
acre for sulfur; $0.25 per acre for al other minerals). ** There is no filing fee. *

The maximum size of each preference-right lease or noncompetitive lease for a
particular mineral is the same as for competitive leases of the same mineral (see sub-
section a immediately above), except noncompetitive oil and gas leases are limited to
2,560 acres while competitive oil and gas leases are limited to 640 acres.

c. Maintaining Development and Production Tenure

Lease periods and other provisions relating to maintenance of development and
production tenure vary considerably for the different leasable minerals, with no readi-
ly apparent reason (other than historical) for most of the differences. For the most
part, however, the provisions applicable to leases of a particular mineral are the same
whether the leases are competitive, noncompetitive, or preference-right leases.

With only a few exceptions, the lease provisions for each leasable mineral are in-
adequate to assure diligent development and commencement of production. They also
create uncertainty with respect to the long-term continuation of production rights.

(i) Lease Periods and Adjustment of Lease Provisions. The lease period for each
leasable mineral is presented in table 4,2. The table aso indicates whether and under
what conditions a renewal or extension may be obtained for leases that have fixed pri-
mary periods, and whether and how often the Secretary of the Interior may adjust the
lease provisions to accommodate changed circumstances.

Coal leases issued prior to August 4, 1976, and all phosphate and potassium
leases are issued for indeterminate periods—that is, they last indefinitely as long as

B 30 ULSGL§ 272 {1976) (sulfur permittee has “privilege”™  Land Appeals raised but refused to decide the issue. Stanford R
of leasing): see S. Doc. No. 392, 65th Cong.. 3d sess. 15 (1919); 58 Mahoney, 12 LB.L.A. 382, 388 (14973). See Natural Hesources De
Cong. Rec. 4873 [daily ed. Aug. 30. 1919) {remarks of Senator Len- fense Council, Inc. v. Berklund, Civ. No. 75-0313 (1D D.CC. June 30,
rool]; Duesing v. Udall. 350 F.2d 748 (D.C. Cir. 1963). cert. denied, 1978), appeals docketed, Nos. 78-1757. 78-1787. 78-1842 {1).C.. Gir.
183 ULS. 912 [1966): Draft Research Memorandum on Preference Aug. 7. 11 21,14978)

Right Leasing, note 173, ™43 CFR§3521.1-1()(1977).

A 1973 decision of the Department of the Interior’s Board of “Ibid., § 3503.2-2(h).
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Table 42— Lease Tenure: Lease Period and Adjustability of Lease Provisions

Mineral leased

Phosphate or
potassium

Coal leased
before 8/4/76

Initilal lease period
(primary period)
Indeterminate (20yrs.
and so long thereafter
as terms compiled

with)

Indeterminate

Extension of Initial
lease period

Preferential right to
renew lease

Adjustment of lease |
provisions

May be adjusted
every 20 years

Every 20 years

after 8 ‘3/76 20 years, but termi- Solong as coal End of primary term
nates after 10 years produced annually in and every 10 years
if no production commercial quan- t hereafter
tities
011 shale Can be indeter- Prototype feases: so Prototype leases
minate, but 20 years long as production every 20 years
for prototype leases incommercial guan-
tities
01 | or gas Initial 5 years for So long as producing —
competitive or 10 or capable of pro-
years for noncom- ducing in paying
petitive. plus 2 years quantities or rework-
if then dritling ing or redrilling
Geothermal  steam Initial 10 years, plus Up to 40 years after  Forancther40years Every 10 years (20
5years ifdrilling initial 10. sc long for rentalsiroyal-
atend of inttial 10 as producing or util- ties) beginning 10
years izing in commercial yrs. {35forrentals;
quantities royalties) after steam
produced
Sulfur None mentioned in — For successive 20- Every 20 years
law. but 20 years year periods
Jander regulations
Sodium 20 years — For successive 10 Upon each renewal

year periods

Unconditioned right
torenew for suc-
cessive 10-year
periods

Hard rock minerals Max mum of 20 years

u rider regulations

Upon each renewal

the terms and conditions of the lease are complied with. * The terms and conditions of
each lease are subject to reasonable readjustment by the Secretary of the Interior a t
the end of each 20-year period, Recently, the Secretary has promulgated regulations
that apparently require that each coa lease adjusted after August 4, 1976, be limited
to a 20-year period and so long thereafter as coa is produced annualy in commercia
quantities.

A coa lease issued on or after August 4, 1976, is limited by law to 20 years and SO
long thereafter as coa is produced annually in commercial quantities. It will be termi-
nated at the end of 10 years if i t is not by then producing coal in commercial quantities,
and its terms are subject to readjustment at the end of the initial 20-year period and a t
the end of each 20-year period thereafter. ™

"Act of February 25, 1420, § 7. P.L. No. 146, b6th Cong., 2d U.S.00§ 212 11976]) [phosphate ) ibid, § 283 (potassium]
sess o cho 8541 Stat. 439 [1920), amended Aug. 4. 1976 by Federal 43 OFR §3520.2-111477 1 published in 42 F RO 25470(14977)
Coul Leasing Amendments Act of 1976, § 6, P No. 44-377, 40 “H0TLS.CO§ 207(a) [ 1976]

Stat. 1087 (149761 codified i 30 U.S.00§ 207 (1976) {coal) 30
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Coal leases issued or adjusted after August 4, 1976, are therefore now similar to
leases of the other leasable fuel minerals. For example, the prototype oil-shale leases
issued in 1974 were issued for 20 years and so long thereafter as production in com-
mercial quantities is maintained, and they are subject to readjustment every 20
years. ** It is likely that future oil-shale leases will be issued on similar terms, even
though the law allows (but does not require) leases of oil shale, native asphalt, solid
and semisolid bitumen, and bituminous rock to be issued for indeterminate periods. **

Similarly, oil and gas leases are issued for initial periods of 5 years if issued com-
petitively, or 10 years if issued noncompetitively, and so long thereafter as there is a
well on the lease producing or capable of producing in paying quantities, or being re-
worked or redrilled after having produced in paying quantities. The initial period is ex-
tended for 2 years if drilling is underway at the end of the period.”” The law does not
provide for adjustment of the lease terms and conditions.

Geothermal leases are issued for an initial period of 10 years and are extended
for an additional period of up to 40 years so long as geothermal steam is being pro-
duced or utilized in commercial quantities, The initial 10-year period is extended for 5
years if drilling is underway at the end of the period, and a lessee has a preferential
right to renew the lease for another 40 years after the end of the first 50 years. Geo-
thermal lease provisions other than rental and royalty rates are subject to readjust-
ment every 10 years beginning 10 years after geothermal steam is produced; rentals
and royalties are subject to readjustment every 20 years beginning 35 years after geo-
thermal steam is produced. ™

By regulation, hardrock minerals are leased for a maximum initial period of 20
years with an unconditional right to renew for successive 10-year periods. In effect,
therefore, hardrock leases are issued for indeterminate periods, like phosphate and
potassium leases and pre-1976 coal leases. Hardrock leases are subject to readjust-
ment each time they are renewed.

Sodium leases must be issued for an initial period of 20 years with only a prefer-
ential right to renew for successive 10-year periods. The length of sulfur leases is not
specified in the law, but the regulations apparently require them to be issued for an
initial period of 20 years with a preferential right to renew for successive 20-year peri-
ods. Sodium and sulfur leases are subject to readjustment each time they are re-
newed. ™

None of the lease periods discussed above is by itself sufficient to assure prompt
development. Actual mineral deposits, including even hardrock mineral deposits, nor-
mally can be developed in a few (1 to 5) years, they rarely require more than 15
years. " Yet phosphate, potassium, hardrock, or unadjusted pre-1976 coal leases con-
tinue indefinitely with no provision for automatic termination for failure to develop or

"38 F.R. 33189.33193(1973). 3521.2-2, 3521.3-1(a), 3521.4-2, 3562 (1977).

30 1.8, § 241(a) (1976). There are no regulations applicable 30 U.S.0. § 226(e) & (1) (1976).
to oil shale leases. There are a few regulations applicable to "Ihid. §§ 1005, 1007,
asphalt leases, but it is not clear whether the regulations refer to 43 CFR §§ 3520.2-1{a)(2). 3522.1-2(¢} (1977).
asphalt in Oklahoma leased under a special law or asphaltin gen- ™30 U.S.C. § 262 (1976) (sodium): 43 CFR §§ 3520 2-1. 3522.1-
eral, including perhaps bitumen and bituminous rock. See, e.g., 43 2(b}(1977) (sodium and sulfur).
CFR § 3500.0-3(a)(6) & ()(2). 3500.1-1. 3500.1-3(b), 3501.1-4(b)(6). “See ch. 2, table 2.6 and subsec. D(4). and app. C. tables C.2

3501.3-2(b)(2)(v), 3503.3-1(b)(5). 3504.1-2(b). 3520.2-1{a)(1).  through C.4.
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produce within a certain number of years. Similarly, sodium and sulfur leases last for
an initial period of 20 years, and the lessee then has a preferential right over all other
potential lessees to renew for additional periods whether or not development or pro-
duction has occurred.

The continuation of fuel mineral leases, including coal leases issued or adjusted
on or after August 4, 1976, is conditioned on commencement of production™ after a
certain number of years. But the number of years specified for coa (10 years) or oil
and gas (12 years for noncompetitive leases, 7 years for competitive leases) is severa
times the normal 1- to 3-year period required for development of these minerals. (A
few of the years alowed in excess of the normal time required for diligent development
may be required for completion of detailed exploration in advance of development,
particularly for noncompetitive oil and gas leases.””) The 15 years for geothermal
steam and 20 years for oil shale may more closely reflect the time currently required
for development of these minerals, given the serious technological and environmental
problems yet to be solved prior to substantial production of either mineral.””” But these
periods could also be longer than normally required when and if the problems are
solved.

Development times in excess of 10 years are amost always the result of delays in
starting up or continuing development—delays due to lack of capital, markets, suffi-
cient high-grade ore, technology, production capacity, infrastructure, desired profit
margin, or required environmental clearances’rather than time actually spent on
development. The Secretary of the Interior may authorize suspension of operations
and may extend the lease period in many of these instances. *It is not clear that delays
in some of the remaining instances are in the public interest—for example, delayed
development due to lack of capital to finance development, or due to abundant re-
serves of ore in more profitable mines owned by the same company, when another
company would be willing and able to begin development immediately.

Some deposits, however, may require much more than the norma time to develop
because of their low grade, geologic complexity, depth, or geographic remoteness. A
maximum period of 5 or even 10 years for completion of development and commence-
ment of production could prevent or negate good faith efforts to develop such deposits.

It is not possible to establish a required period for starting mineral production
that will assure diligent development of the easier-to-develop deposits without preclud-
ing development of the harder-to-develop ones. Nevertheless, some maximum limita-
tion—for example, 15 or 20 years—on the time allowed to complete mineral develop-
ment and commence (or be capable of commencing) production seems advisable to pre-
vent indefinite holding of Government land without development. At present, only the
fuel mineral leases contain such a limitation.”

The lease period could be used to assure diligent development if it were condi-
tioned on commencement of substantial development activity within a very few years

“Oib and gas leases need ondy have a well capable of produc- “ISee app. A, subsecs, F(4) and FI8) .

ing. rather than actual production, unless the Secretary of the In- “See ch. 2, subsec. Di4).

terior has ordered that the well be produced. SUEg 30 U500 §§ 209, 1023 {1976): BLM Lease Form 3520-6. §
See ch. 2, subsec, D) and app. G tables €3 and G4, 204} (1972). See subsec, F(4).
"Seeapp. O tables €3 and 0.4, “See table 4.2,
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after issuance of a lease, and continuation of such activity until production is possible,
subject to extensions or suspensions authorized by the Secretary of the Interior. But no
mineral leases at present contain such a condition, Geothermal and oil and gas leases
require that drilling be underway at the end of a certain number of years unless there
is a well on the leased land capable of producing (see table 4.2). But the drilling re-
quirement is more of an exploration requirement than a development requirement; it
does not come into play until 5 or 10 years have elapsed and it does not require that the
drilling be continued until there is a well capable of producing.

Conditions placed on the lease period to assure diligent production are also a
problem, The fuel mineral leases are generally extended after their primary period
only as long as the mineral under lease is produced annually in commercial quantities
(oil and gas leases are also extended as long as there is a well capable of producing in
paying quantities, unless the Secretary orders that the well be produced). The nonfuel
mineral leases contain no such condition on the continuation of the lease period. (See
table 4.2.)

The requirement of annual production for the fuel mineral leases can result in in-
efficient production, In any given year, the price of the mineral may be insufficient to
cover the production costs, or greater profits may be possible if production is delayed
to some future time when the mineral will be more valuable or the cost of producing it
will be less. In these and other situations, not involving monopolistic or oligopolistic
practices, efficiency and mineral conservation are served by postponing production.
The Secretary has the authority to authorize suspension of operations and production
under, and extension of the term of, any mineral lease, in the interest of conserva-
tion.” Thus he can suspend the annual production requirement in the sorts of situa-
tions mentioned above. Nevertheless, the procedure is cumbersome, and the lessee can
never be sure the Secretary will actually authorize the suspension, especially when
the suspension is sought in anticipation of higher profits in the future.

On the other hand, the absence of any production-related condition on the lease
periods for the nonfuel minerals™ may alow Government land to be held for indeter-
minate periods without production, resulting in indefinite prolongation of unreclaimed
damage to nonmineral resources and uncompensated interference with land use and
land management planning.”

A possible solution might be the uniform adoption of the production-conditioned
lease periods currently specified for the fuel minerals, with an added provision allow-
ing the lessee to choose to pay substantial advance royalties in lieu of production dur-
ing any 1 or more years after development has been completed. The completion of de-
velopment is usualy the best guarantee of timely and efficient mineral production, The
substantial costs of preparing the lease for production can be recouped only by start-
ing up and continuing production. Ordinarily, the lessee will want to recoup these costs
and turn a profit as soon as possible. But he could choose to delay production in the in-
terest of efficiency by paying the required advance royalty. Since it is an advance

30 ULSG0§§ 209, 1010 {1976); BLM Lease Form 3520-6 (1472) erals. See the language quoted in the text at note 222
(hardrock minerals). © See ch. 5, subsec. E(7): of. ch. 5, subsec, D8],
“Continuous production may be required for the hardrock min
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royalty and can be credited against future royalties due on actual production, it should
not significantly affect the efficient timing of production. It will, however, discourage a
lessee from holding on to a lease that will not be produced again for many years, if
ever,

Other provisions related to the lease period also create uncertainty with respect
to the long-term continuation of production rights. Lessees of geothermal steam, sodi-
um, or sulfur have only a preferential right to renew their leases after the end of the
initial lease period. The Secretary may refuse to renew a lease for these minerals if he
does not wish mineral operations to continue on the leased land. The resulting uncer-
tainty is not a major problem for geothermal steam leases, since the initia lease period
covers up to 50 years, but the sodium and sulfur leases have initial periods of only 20
years (see table 4.2).

Apart from the renewal provisions, uncertainty is created by the provisions for
periodic adjustment of lease terms and conditions, Leases for each leasable mineral
other than oil or gas™ are subject to such adjustment, generally at the end of the first
20 years of the lease and every 10 or 20 years thereafter, depending on the mineral
(see table 4.2). Geothermal steam leases are not subject to adjustment until 10 years
after production has been achieved, and rentals and royalties for such leases cannot
be adjusted until 35 years after production has been achieved. The Secretary’s power
to adjust lease terms and conditions cannot be exercised arbitrarily or capriciously,
but it nevertheless creates uncertainty regarding the nature and profitability of future
production rights.

(i) Work Requirements. Leases for some minerals are subject to specific work re-
qguirements that can, at the option of the Secretary of the Interior, result in cancella-
tion of a lease if they are not complied with. For example, coal leases have aways been
subject to the conditions of diligent development and continued operation of the mine
or mines, except when such operation is interrupted by strikes, the elements, or
casualties not attributable to the lessee.”® Until very recently, however, the phrases
“diligent development” and “continued operation” were not defined or elaborated by
the Secretary of the Interior, and in the absence of such definition or elaboration, the
Secretary was unwilling to cancel leases for failure to comply with the conditions,
even when leases had been held for 10 years or more with neither development nor
production.’”) Moreover, as is discussed more fully below, the Secretary has permitted
payment of advance royalties in lieu of compliance with the requirement of continued
operation.

Regulations issued by the Secretary in 1976 define “diligent coa development” as
timely preparation for and initiation of production so that commercial quantities of
coa are produced within 10 years of issuance of the lease if the lease was issued after
August 3, 1976, or within 10 years of June 1, 1976, if the lease was issued prior to
August 4, 1976, Substantial extensions of time are permitted for leases issued prior to
August 4, 1976 “Commercial quantities’ is defined as one-fortieth (2.5 percent) of

“Although the law does not explicitly provide for adjustment of 30 U.S.CL § 207 (1976).

oil and gas leases, the Secretary could insert adjustment provi- “See the GAO studies cited in notes 244 and 245
sions in oil and gas leases under general authority granted by the 143 CFR §§ 3500.0-5(f) & 3520.2-5 (197 7).

law. See 30 U.S.C. §§ 187, 189 (1976).
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the lease (or logical mining unit) reserves for leases issued before August 4, 1976, and
as 1 percent of the reserves for leases issued after August 3, 1976.”° Leases issued on
or after August 4, 1976, shall be terminated, as required by recent amendments to the
law, if they do not produce within 10 years, but leases issued prior to August 4, 1976,
are subject under the regulations only to possible cancellation in whole or part for lack
of diligent development.*

In effect, the Secretary has nullified the diligent development requirement for
coal leases issued after August 3, 1976, by equating it with the independent require-
ment, under the law, of obtaining production on such leases within 10 years after their
issuance, The diligent development requirement for leases issued prior to August 4,
1976, is even weaker, There is no requirement for any coal lease, whenever issued,
that any development activity ever be undertaken—a lease can be held for 10 years (or
longer if issued prior to August 3, 1976) 'l without doing anything and can then be
abandoned. Some incentive for “early” (within 10 years) development or abandonment
of coal leases may be provided by the requirement under the law that no new coal
lease be issued to anyone who has an outstanding coal lease that has been held for at
least 10 years after August 4, 1976, and is not producing coal in commercial quan-
tities. **But the restriction apparently does not apply to leases for which advance
royalties are being paid.”

The 1976 regulations define “continued operation” of a coal lease as the produc-
tion of 1 percent of the coal reserves in each of the first 2 years after diligent develop-
ment has been achieved, and an average of 1 percent per year, calculated over 3-year
periods, thereafter.”” However, as discussed more fully below, the Secretary has sub-
stituted payment of advance royalties for the continued operation requirement.””
Nevertheless, as was discussed above, annual production in commercial quantities is
necessary to maintain a coa lease issued or adjusted on or after August 4, 1976, once
the first 20 years of the lease have elapsed. Payment of advance royalties does not af-
fect this requirement related to the lease period.

Any coa lease, whenever issued, included within a logical mining unit (an area of
land in which the coal resources can be developed in an efficient, economical, and or-
derly manner as a unit, with due regard to conservation of coa reserves and other re-
sources) must be completely mined—that is, all its reserves must be produced—within
40 years after approval of the mining plan for that unit.”*By regulation, the Secretary
has made every coa lease by itself a logica mining unit.”” But the regulation maybe in-
valid with respect to leases issued before August 4, 1976, when the statutory provision
authorizing creation of logical mining units was enacted. **

220

<<Ibid.
<'Ibid., § 3523.2-1.
«4A complicating factor for leases issued prior to Aug. 4, 1976

43 CFR § 3500.0-5(g)(1977).

“Ibid., § 3520.2-5(b).

2430 U.S.C. § 202a (1976).

-'43 CFR §§ 3500.0-5(d). 3520.2-6(a) (1977).

“1Compare 30 U.S.C. § 202a(5) (1976) with ibid., § 202a(6). The

is a requirement in the regulations that such leases subject to re-
adjustment but not actually readjusted before Aug. 4, 1976 shall

be readjusted to conform to the requirements for leases issued
after that date if the lessee was not told there would be no read-
justment. It is not clear that such retroactive adjustment is valid
or, if it is, how it would affect the diligence requirements. Ibid., §
3522.2-1(b).

230 U.8.C. § 201{a}2)( A} {1976).

“*1bid.; see ibid. § 207(b).

committee report on the legislation which authorized creation of
logical mining units seems to support the regulation’s inclusion of
all coal leases whenever issued: “[This bill] authorizes the Secre-
tary to approve, or by regulation to require, the consolidation of
Federal coal leases (including leases in existence at the time of
enactment) . .. so as to form a 'logical mining unit."” FH.R. Rep. No.
94-681, 94th Cong., 1st sess. 21 (1975) (emphasis not in original).
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The lease form for hardrock minerals on acquired land has a provision requiring
the lessee to “carry on operations under this lease with reasonable diligence and to
begin operations within months and to continue production thereafter unless
operations are interrupted by strikes, the elements, or casualties not attributable to
the lessee. ”** The form has generaly been filled in to require commencement of pro-
duction within a period of around 96 months (8 years), but the provision also permits
the lessor to grant reasonable extensions of time for commencement of production, and
such extensions have been granted for at least some of the lead leases in Missouri. *
As with coal leases, there is no requirement that development be commenced within
any specified period of time.

Both geotherma and oil and gas leases are subject to regulations and lease provi-
sions requiring the lessee to drill wells ordered by the Secretary of the Interior to in-
sure proper and timely development and production, but this authority has been used
only to prevent waste or drainage of the leased minerals rather than to assure diligent
development. *

The only leasable minerals for which there are requirements relating to timely
commencement and continuation of development activities, and not just completion of
development after a longer-than-normally-required period, are geothermal steam and
oil shale.

As was discussed more fully in subsection C(3)(b), beginning in the sixth year of a
geothermal steam lease, escalating exploration expenditure requirements are tied to
escalating rental requirements, and expenditures during the first 5 years of the lease,
or in excess of the minimum required expenditures in the sixth and each succeeding
year, may be credited against 1) required expenditures for future years or 2) the esca
lating portion of the required rentals. The net effect is a work requirement of approx-
imately $5 per acre (with the option to pay $1 of the $5 to the Government rather than
spending it on work) for the sixth year of the lease, which escalates $3 per acre each
succeeding year until a work requirement of approximately $17 per acre (of which $5
can be paid to the Government rather than being spent on work) is reached for the 10th
year. The requirement then escalates $1 per year until a maximum work requirement
of $22 per acre (of which $10 can be paid to the Government rather than being spent
on work) is reached for the 15th year. Extra work can be “banked” and applied to
work requirements in future years,

Although the escalating work requirement for geothermal leases is stated in terms
of exploration expenditures, it applies to al lease operations and continues until pro-
duction in commercial quantities is attained. It therefore covers the development stage
as well as the exploration stage. It was noted in subsection C(3)(b) that the amount of
annual work required is quite small compared to the hundreds of dollars per acre per
year required on the average for actual detailed exploration. The work requirement is

SBLM Lease Form 3520-6 (14972, (1973), 3110-1 (1477, 3120-7 (1477] (oil and gas) 30 CFR §§

~Doris Koivula. Chiel. Branch of Upland Minerals, U.S. Bureau 270,17, 270.33 (1977) (geothermal steam). See U1.S. National Aero-
of Land Management, oral communication, February 1977, nautics and Space Administration, Onshore Lease Management

‘30 CFR §§ 221.9, 221.15 [1977): BLM Lease Forms 3110-3 Program Study for the 1S, Geological Survey 75 [1974).
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even more inadequate during the development stage, when costs average thousands of
dollars per acre per year.”

The prototype oil shale leases issued in 1974 require submission of a detailed de-
velopment plan by the end of the third year of each lease. The plan must include a
schedule of all activities to be conducted under the lease, and a requirement that the
lessee use all “due diligence” in the orderly development of the leased deposits. The
leasee must attain production at the minimum rate specified for minimum royalty pur-
poses (see below) “at as early a time as is consistent with compliance with all the pro-
visions of this lease. ” A plan acceptable to the Secretary must be submitted within 2
years after submission of the original plan, less periods during which a submitted plan
is being reviewed by the Secretary. Failure to submit an acceptable plan is grounds for
termination of the lease, if the Secretary so elects, On approval of the plan, the lessee
“shall proceed to develop the Leased Deposits in accordance with the approved
plan. "** The Secretary may initiate court proceedings for forfeiture and cancellation
of a lease if the lessee fails to comply with any of the terms and conditions of the ap-
proved plan, and if such failure continues for 30 days after service of notice by the
Secretary.* It is not clear, however, whether the lessee’'s proposed schedule for devel-
opment is a “term or condition” of the development plan, If it is, then the oil shale
lessee's tenure depends not only on completion but also on commencement and contin-
uation of development activities within certain specified times during the initial lease
period, subject to waiver or suspension of such requirements by the Secretary of the
Interior. (Suspensions were authorized for all the prototype leases in 1977. ) The times,
however, are specified by the lessee, and they maybe vague or open-ended,

Apparently, the development plan requirement for the prototype oil shale leases
was designed mainly to control surface and other environmental impacts rather than
to assure diligent development. Primary reliance was placed on certain economic in-
centives to assure diligent development. * Chief among these economic incentives is
the lease provision allowing the lessee to credit development expenditures incurred
during the first 4 years of the lease against the bonus installments due at the end of the
third and fourth years.” Bonuses ranging from $45 million to more than $210 million
were bid on the prototype leases, ** payable in five installments due, respectively, at
the beginning of the lease and each year thereafter for the first 4 years of the lease.
The installments due at the end of the third and fourth years can be avoided if a lease
is surrendered or relinquished prior to the end of the third year. Otherwise, the tens of
millions of dollars included in these last two installments must either be paid to the
Government or expended on development operations. Ordinarily, a lessee will make
every effort to spend the money on productive operations rather than pay it to the Gov-
ernment. The bonus credit provision is thus a strong incentive for early, substantial
development activity,

Incentives for diligent development after the first 4 years of an oil shale lease are
provided by the provision for crediting development expenditures against required

“'See ch. 2, table 2.6 and subsec. D(4), and app. C, tables C.2 Int. & Ins. Affairs, 94th Cong., 1st sess. at 22-24 (Comm. Print No.

through C.5. 13.1976).
<38 F.R.33191(1973) (sec. 10). ‘38 F. R. 33189 {1973 (sec. 5).

< Ibid., at 33193 (sec. 29). “"Current Mineral Laws, note 228, at 21.
““Current Mineral Laws of the United States, House Comm. on



Ch. 4—Coordinating Mineral Activities

.143

minimum royalties. A minimum royaty, due whether or not there has been actual pro-
duction, is specified for the sixth and succeeding years of each lease, based on a pre-
determined production rate of approximately 1,000 to 2,000 tons for the sixth year,
which increases by a like amount each succeeding year through the 15th year, and
then remains the same through the 20th year, a which time the lease terms may be re-
adjusted. Development expenditures made between the date of approval of the devel-
opment plan and the end of the 10th lease year, and not aready credited against the
last two bonus installments, may be credited against the minimum royalties due in the
6th through 10th lease years.” For the 6th through the 10th years, then, the minimum
royalty requirement is, in effect, an escalating development expenditure requirement
similar to the escalating exploration and development expenditure requirement ap-
plicable to geothermal steam leases discussed above. In both cases, there is a very
strong incentive to spend the money on development rather than “throw it down the
drain” by paying it to the Government. And the sums required for oil shale leases are
more substantial than those required for geothermal steam leases. Assuming a prede-
termined production rate (for minimum royalty purposes) of 1,000 tons of shale oil per
day in the sixth year, increasing by 1,000 tons per day each succeeding year through
the 15th year, the expenditure requirement (minimum royalty) at the basic lease royal-
ty rate of $0.12 per ton would be $43,800 in the sixth year and $219,000 in the 10th
year. However, these sums are still rather small compared to the tens of millions of dol-
lars per year required for norma mineral development. ** Moreover, there is a coun-
tervailing incentive not to complete development and commence production prior to the
end of the 10th year, since the lessee cannot credit development expenditures against
the first $10,000 of minimum royalty due in the sixth or any subsequent lease year if
there is actual production in that year.'{{

Although development expenditures cannot be credited against minimum royal-
ties due in the 11th through 20th years of an oil shale lease, the minimum royalties for
these years provide some incentive for prompt development. They will be money
“down the drain’” unless actual production is commenced so that they can be credited
against actual royalties due. Under the minimum production schedule assumed in the
previous paragraph, the minimum royalty in the 11th and succeeding years would rise
from $262,800 in the 11th year to $438,000 in each of the 15th through 20th years.

(iii) Rentals, Minimum Royalties, and Advance Royalties. Other than the lease
periods and the specific production, expenditure, or other work-related requirements
discussed so far in this subsection, the only lease provisions directly relevant to main-
taining development and production tenure are the rental, minimum royalty, and ad-
vance royalty provisions.

Each mineral lease is conditioned on the payment of an annual rental, but the
rentals are too low to act as an effective incentive for mineral development and pro-
duction. Rentals for sodium or potassium leases are fixed by law a $0.25 per acre for
the first year of the lease, $0.50 per acre for each of the second through fifth years,

“Ihid.. at 22-23: 38 F.R. 33190 {1973} (subsec. 7(e)). will be reduced by half the difference between the actual royalty
See ch. 2. table 2.6 and subsec. D(4), and app. C, tables (.2 due and the specified minimum rovalty for that year if the actual
through (.5 rovally due exceeds the specilied minimum rovalty, Ihid. (subsec
“48 FOR. 33190 {1973) (subsec. 7(e)). However, any rovalty due 7()).
on actual production in the sixth, seventh, or eighth lease yvear
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and $1 per acre for each succeeding year.”* Rentals for sulfur, oil shale, native
asphalt, solid or semisolid bitumen, or bituminous rock leases are fixed at $0.50 per
acre each year.” Rentals for phosphate leases must be at least $0.25 per acre the first
year, $0.50 per acre for each of the second and third years, and $1 per acre for each
succeeding year. * Rentals for coal leases must be at least $0.25 per acre the first
year, $0.50 per acre for each of the second through fifth years, and $1 per acre for
each succeeding year (no rental is required after the fifth year for coa leases issued
after August 3, 1976).” Rentals for hardrock mineral leases must be at least $1 per
acre, but not less than $20 total, each year.” Rentals for oil and gas leases must be at
least $0,50 per acre each year.” Rentals for geotherma steam leases must be at least

$1 per acre each year.”

Even for those minerals for which minimum rather than fixed rentals are speci-
fied, the Department of the Interior has kept the actual rentals at or near the specified
minimums. Rentals for noncompetitive oil and gas leases have only recently been
raised to $1 per acre, and rentals for competitive oil and gas leases are set at $2 per
acre. ** Similar rentals are set for geothermal steam leases (taking into account only
the basic rental, not the escalating portion that is in effect a work requirement).”” Ren-
tals for phosphate leases in the fourth and subsequent years have been set at $3.50 per
acre in some recent leases.* Coal leases issued between 1970 and 1973 generaly have
rentals of $1 per acre for each of the first 5 years and $2 to $13 per acre for the sixth
and each succeeding year, depending on the quantity and quality of the coa.* For coal
leases issued since April 1973, the Department has essentially replaced the rental for
the sixth and each succeeding year with a minimum advance royalty based on the
quantity and quality of the coal (see below).*”

A rental rate of even $4 per acre would amount to a total annua lease rental of
just over $10,000 on even the largest (for most minerals) permissible lease of 2,560
acres. Smaller leases would require even less total yearly rental. The fixed or actual
rental for most existing leases never exceeds $1 per acre, or $2,560 per year for the
largest lease. These rental rates are insignificant compared to the tens of millions of
dollars required for actual development of a lease,* and they therefore have little or
no effect on the decision whether or when to develop, as can be seen by the production
history of oil and gas*’ coal,”®and other* mineral |eases.

0

Yet, as is the case with exploration,” rentals set at a level comparable to the
costs of actual development would greatly increase total costs to the lessee during the

430 U.S.C. §§ 262, 283 (1976): 43 CFR § 3503.3-1(b)(3)(1977).
230 U.S.C. §§ 241(a). 273 (1976). 43 GFR § 3503.3-1{b)}(4)(1977).
30 11.S.0. § 212 (1976).

“Act of February 25, 1920, § 7. P.L.. No. 146, 66th Cong.. 2d
sess., ch. 85, 41 Statl. 439 {1920) {leases issued prior to Aug. 4,
1976); 30 U.S.C. § 207 (1976). 43 CFR § 3503.3-1(b)1) (1977)
(leases issued after Aug. 3. 1976).

+n43 GFR § 3503.3-1(b}6) (1977).

30 1U.S.C. § 226(d)(1976).

“Tbid.. § 1004(c).

143 CFR § 3103.3-2(1977).

“11.S. General Accounting Office, Problems in Identifying, De-
veloping, and Using Geothermal Resources, RED-75-330, Mar. 6,
1975, at 33.

“11.8. General Accounting Office, Letter B-118678 (RED-76-70),
Feb. 5. 1976.

LS. General Accounting Office, Improvements Needed in Ad-
ministration of Federal Coal-Leasing Program, B-169124, Mar. 29,
1972, al 24-25.

<8, General Accounting Office, Further Action Needed on
Hecommendations for Improving the Administration of Federal
Coal-Leasing Program, RED-75-346, Apr. 28. 1975, at 7-8: U.S.
General Accounting Office, Hole of Federal Coal Resources in
Meeting National Energy Goals Needs to be Determined and the
Leasing Process improved, RED-76-79, Apr. 1, 1976. at 21.

*+See ch. 2, table 2.6 and subsec. D{4), and app. C, tables C.2
through C.4.

“'See subsec. C(3)(b).
“See the GAQ studies cited in notes 244 and 245.

Feb. 5, 1976.
“See subsec. C(3)(b).
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development stage without adding to the funds actually used for development. In ef-
fect, development costs would be artificialy inflated to such an extent as to preclude
efficient development. Rentals set too low to significantly affect costs provide no incen-
tive for diligent development, but if they are set high enough to significantly affect
costs they will preclude efficient development,

Straight rentals, therefore, seem to be an inappropriate device for assuring dili-
gent mineral development. However, they can be very important for efficient land use
and management if they are viewed, as may have been originaly intended, as charges
for the use of the land rather than as charges to ensure diligent mineral activity.:”

The primary means for assuring diligent development of and continued production
from phosphate, potassium, sodium, and sulfur leases is the requirement of payment of
royalty on a minimum annual production beginning in the fourth year of a phosphate
lease or the sixth year of a potassium, sodium, or sulfur lease. The requirement is im-
posed by law for phosphate and potassium leases and by regulation for sodium and
sulfur leases. ** But it has been nullified in practice, because the minimum royalty for a
lease is invariably set at the same level as the annua rental, and rentals for a given
year can be credited against the royaties due in that year, In effect, therefore, there is
only a rental and no minimum royalty.”

Rentals on oil and gas leases are replaced by a minimum royalty of $1 per acre per
year after there has been a discovery of oil or gas in paying quantities.”) Similarly, the
escalating rental and expenditure requirements in geothermal steam leases are re-
placed by a minimum royalty of $2 per acre per year after commencement of produc-
tion in commercial quantities.” These charges relate to the production rather than the
development stage, and they are too small to act as an incentive for actual production.

Even if minimum royalties were based on calculations of minimum actual reason-
able production, as was intended by Congress for phosphate and potassium, rather
than designed as rental substitutes, it is not clear that the required payments would be
sufficient to assure diligent development. One estimate of the royalty for reasonable
minimum annual production from a phosphate lease in 1976 amounted to only about
$23 per acre,™ a figure still well below the thousands of dollars per acre per year re-
quired, on the average, for actual mineral development.” A lessee would not be likely
to commence development or production solely in order to avoid payment of the mini-
mum royalty.

Both rentals and minimum royalties are credited against actual royalties due in
the same year. They therefore provide at least some incentive for early commencement
of production, because, until production is commenced, rental and minimum royalty
payments are “water down the drain” and cannot be credited against future royalties
due on actual production. The longer production is delayed, the longer there will be in
effect double payments for future actual production. As noted immediately above,

“See ch. 5. especially subsec. E(6). Feb. 5. 1976.

“30 10540, § 212 [1976) [phosphate); ibid., § 283 [potassium]); 43 30 11LS.0. § 226(d) [1976)
CFR § 3503.3-2(b)(2) & {3) (1977] (all four minerals). The vear for “Thid., § 1004(d}.
commencement of pavment is specified by regulation rather than “0.S. General Accounting Office, Letter B-118678 (RED-76-70).
by law for all four minerals, Feb. 5, 1976.

1.8, General Accounting Office, Letter B-118678 (RED-76-70), < See ch. 2, table 2.6.
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however, the dollar amount going “down the drain” may be too small to significantly
affect development and production decisions.

The minimum royalties required for the prototype oil shale leases were designed
to provide more substantial incentives for development. Due initialy in the sixth lease
year, the minimum royalty escalates from several tens of thousands of dollars in the
sixth year to several hundred thousand dollars in the 15th through 20th years, and de-
velopment expenditures may be credited against the minimum royalties due in the 6th
through 10th years. In effect, the minimum royalties for the 6th through 10th years
constitute an escalating development work requirement, while the minimum royalties
for the 1th through 20th years are “water down the drain” unless production has
been commenced. However, both the work requirement and the straight minimum roy-
aty are fairly small compared to the costs required for actual development.

Minimum royalties are also required for coal leases, not as a primary lease condi-
tion but as a substitute, in the Secretary’s discretion, for the primary lease condition of
continued operation of the mine.” The Secretary has consistently issued coal |eases
permitting payment of minimum royalties in lieu of continued operation and, until re-
cently, had nullified the minimum royalty requirement by, as in the case of the nonfuel
leasable minerals, setting the minimum royalty equal to the annual rental. Beginning in
1973, however, the minimum royalty established for new leases has been based on a
predetermined rate of production for the sixth and succeeding years of the lease,*
and an amendment to the law in 1976 explicitly requires that the minimum royalty on
coal leases issued after August 3, 1976 “be no less than the production royally which
would otherwise be paid and . . . be computed on a fixed reserve to production ratio”
determined by the Secretary .2')’) Current regulations issued by the Secretary of the In-
terior require payment of a minimum royalty beginning in the sixth year of a lease on
an annual number of tons of coal sufficient to exhaust the leased reserves in 40 years
from the date of issuance of the lease, if the lease was issued after May 28, 1976.
Leases issued prior to 1976 but after 1973 contain a similar requirement. All leases
issued prior to May 29, 1976 will be subject to a similar payment requirement begin-
ning the year after their next readjustment, but no sooner than May 28, 1982. The pro-
duction schedule underlying the required payments for such leases must be one that
would be sufficient to exhaust the leased reserves within 40 years after May 29, 1976
if production had actually commenced on that date. **

These minimum royalty requirements will not assure diligent development of coal
leases, One calculation for a 241-acre lease issued after 1973 but prior to 1976 esti-
mated minimum royalty payments of $10,000 to $20,000 a year,”still considerably
less than the tens of millions of dollars required for actual development of a coal
mine. **Moreover, the minimum royalties for coal leases, unlike those for the nonfuel
mineral leases discussed above, are advance royalties. they are credited against ac-
tual royalties due on future production and not just against actual royalties due in the
same year.” Hence, the coal advance royalties are not “water down the drain, ” nor do

30 11.5.C. § 207 (1976). =143 CFR §§ 3503.3-2(b)(1) & 3522.2-1(b) (1977)

““See the GAO studies cited in notes 244 and 245: B-169124 at *:;AQ Report RED-75-346. note 245, at 7-8.
24, RED-75-346 at 7-10. RED-76-79 at 20-21. »See ch. 2, subsec. D(4) and app. C. table (.3

30 U.S.C. § 207(b) (1976). *30 U.S.C. § 207 (1976).
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they result in double payments for future actual production. They are simply payments
in advance of actua royalties due on future production. Nothing is lost by paying the
advance royalty rather than producing the corresponding amount of coal: in either
case the same sum has to be paid, and the sum so paid will count as actual royalty on
the corresponding amount of coal whenever that coal is produced. 'b’

Thus, the advance royalty requirement for coal leases provides minimal incentive
for speedier development or continuous operation by those who plan on producing coal
eventually, and it provides only a dlight incentive for surrender of leases by those who
do not plan to produce but are rather speculating on profits from sale of their leases.
The advance royalty requirement has been strengthened somewhat by Congress for
coa leases issued after August 3, 1976. For such leases, advance royaties may be ac-
cepted in lieu of continued operation for no more than an aggregate of 10 years, and no
advance royalty paid during the initial 20 years of a lease can be credited against roy-
alties due on coal produced in the 21st or succeeding years.” But these restrictions
provide very little added incentive for diligent development.

E. Payments for Mineral Value

1. Placing Mineral Value Payments in Perspective

Almost invariably, one of the issues considered most important, if not the most im-
portant, in any debate on Federal mineral disposa policy is the issue of payments to
the Government for the value of the minerals produced from Federal land by private
parties. However, from the perspective of efficiency and fairness in the management
of Federal land and its mineral and nonmineral resources, the issue of payments for
mineral value is much less important than issues involving other types of payments
that might be required— for example, payments for loss of or damage to nonmineral
values caused by mineral activities, or payments designed to assure diligent mineral
activity.

A particular mineral activity is efficient if and only if the value of the produced
mineral is at least equal to the costs of exploring for, developing, and producing the
mineral. The costs that must be considered include not only the direct costs in salaries
and material of finding and producing a mineral deposit, but also the costs imposed on
other activities and land uses as a result of the mineral activity. For example, a private
farmowner will not undertake mineral activity on his own farm unless the gross in-
come from the mineral activity is expected to cover not only the direct costs of that ac-

“The assumption that the same sum will have to be paid is
based on the requirement that the advance rovalty be paid even if
fhe contmuous operation condition is satisfied. 43 CFR§§
50432 by (1] & 3520.2-5(b) (1977). Otherwise, theoretically at
least. contimunus vperation might be preferred to pavment of ad-
vanee tovalty sice continous operation requires production of
an annual average amount [caleulated over 3 vears) of only 1 per-
cent of the reserves of the logical mimime unit of which the lease is
aopart (4 CEFR S 350000-5 (41 (197711 whereas advance rovallies
are pond annually on ot least 2.3 percent of the reserves in the
lese frecadl the d0vear masimum pavout sehedulet The require-
ment that advimes rovalties be pad even if the continuous upera-

tion condition is satisfied seems valid for leases issued prior to
Aug. 3. 1976, since the Secretary was authorized to require ad-
vance royalties in liew of the continuous operation condition. 41
Stat. 439-440 {1920). However. the 1976 amendment of the law

merely authorizes suspension of the condition of continued opera-

tion upon the payment of advance rovaltios: it does not explicitly
authorize required advance rovalties, 30 11.8.C.§ 207(h] [1976). In
actual practice, annual production will almost alwavs exceed 2.5
percent of the lease reserves. Moreover, the Secretary has inde-
pendent authority to insert provisions in leases to msure dili-
pence. 30 U500 §§ (87, 1841976}

30 1NS.C§ 207 hH{Supp. 1 1877}
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tivity but aso the net income from farming that will be lost as a result of the disturb-
ance of the land by the minera activity. And the farmer’'s mineral activity will not be
efficient unless the gross income from mineral production is sufficient to cover not only
his direct mineral costs plus his loss of farm income, but also any neighbor’'s loss in
farm (or other) income due to, for example, destruction, interruption, or degradation of
the common water supply. Otherwise, resources are being wasted: a higher net income
would be achieved in the area without the mineral activity.

Not only efficiency, but also equity or fairness usually demands that costs im-
posed on others by a particular activity be paid by the party engaged in and profiting
from that activity. Thus, payments by private parties engaged in mineral activities on
Federal land for losses of or damage to nonmineral resources, on or off Federal land,
caused by their activities are necessary for efficient and equitable resource use and
land management.

Similarly, as was discussed in sections C and D, payments or “holding charges’
may be required to assure diligent mineral activity and to free Federal minera land
for use by others when the current occupant is “sitting on” the land, although such
payments must be structured very carefully to avoid wasteful, overly rapid, or other-
wise inefficient mineral activities,

Payments for the value of the mineral itself, however, are not necessarily re-
quired to assure efficient and equitable Federal resource management. In fact, they
may cause inefficiencies and inequities if they are not properly designed. It is both in-
efficient and inequitable to require a mineral explorer-producer to share with some-
one else that portion of the value of the mineral as produced and sold that represents
the costs of finding, developing, and producing the minera—that is, the value added to
the mineral in the ground by the expenditures of the mineral explorer-producer rather
than the value of the mineral deposit itself. Moreover, mineral activity will not occur
unless the mineral explorer-producer is allowed to retain a minimum profit—at least
equal to the net income that could have been made from some alternative investment—
in addition to recovering his expenditures.

Any value of the mineral, as produced, in excess of the mineral explorer-pro-
ducer’s expenditures (including expenditures on unsuccessful exploration and devel-
opment efforts) and minimum profit is the value of the mineral deposit in the ground, or
“nature’s bounty. " The Federal Government, as owner of the land and, more impor-
tantly, as representative of the general public, has an equitable claim to a share in the
bounty, particularly when the deposit was known or reasonably suspected to exist
before any work was undertaken by the mineral explorer-producer. The Federal Gov-
ernment’s claim is at least as strong as the claim of a speculator who acquired mineral
tenure on a tract of Federal land and then sat on it until a genuine mineral explorer-
producer came along and offered to purchase the tenure rights in order to actually ex-
plore and develop the tract. Although the Federal Government, and the public, might
be willing to let a genuine mineral explorer-producer have al the bounty, they might
not be willing to see the bounty pass (through the purchase price) to a speculator who
has done nothing to explore or develop a tract.
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Production will be initiated and will continue whether the mineral producer keeps
the bounty or pays some or all of it to a speculator or the Government, since in each
case, by hypothesis, there is no aternative investment that will provide a return to the
producer larger than the minimum profit he is allowed to retain. However, efficiency
may be affected in two ways, First, if the Government requires the producer to pay
over al the bounty and allows him to retain only the minimum profit on expenditures,
the producer will have no incentive to hold down those expenditures and perhaps even
have a reverse incentive to increase or exaggerate them in order to obtain a larger
gross return. Second, if the Government allows the producer to retain a share in the
bounty plus his minimum return, which together exceed the norma return available on
non-Federal (State and private) mineral properties, mineral explorers and producers
theoretically will tend to concentrate their activities on Federal land as much as possi-
ble, all other things being equal. They will pass by equal or possibly even higher quality
mineral deposits on non-Federal land, thereby causing unnecessary, excessive damage
to nonmineral resources on Federa land, which generaly contains higher quality non-
mineral resources than non-Federal land. *

Thus, payments to the Government for the mineral value itself ideally should be
structured to allow the mineral producer to obtain his minimum return on expend-
itures plus a percentage share of profits, if any, in excess of this minimum return, with
some provision to ensure that the payments are not substantially lower than those nor-
mally required on non-Federal land.

Some people in the mineral industry contend that no payments for mineral vaue
should be required as part of the mineral tenure arrangement, because minera firms
profits are already taxed at the 48-percent corporate rate under the Federal income
tax laws, which should be an adequate payment to the Government for its mineras. In
practice, however, many mineral firms pay little or no Federal income tax each year,
because of exemptions and deductions in the income tax laws, even when they are
earning substantial net income. ** Moreover, firms with non-Federal landholdings
make minera value payments under their tenure agreements in addition to paying Fed-
eral taxes. As was noted immediately above, failure to require similar payments for
Federal minerals may result in inefficiency if, as a result, mineral activity is skewed
toward Federal land even when equally or more attractive mineral prospects are
located on non-Federal land.

However, neither efficiency nor equity will be greatly affected, in most cases, if no
payment at al by the mineral producer is required for the value of the minera itself.
On the other hand, both efficiency and equity can be severely undermined if no pay-
ments are required for losses of or damage to nonmineral resources resulting from
mineral activities (see chapter 5) or if there are not sufficient incentives for diligent ex-
ploration and development (see sections C and D in this chapter). 'by

< See ch. 5, especially sec. A and B. lesser importance of the payments for mineral value by allowing
“"See the annual corporate tax studies by U.S. Representative 1} expenditures on diligent exploration and development to be
Charles A. Vanik (e.g.. Washington Post, Oct. 3. 1976, at A24 and credited against certain bonus and rovalty payments (see subsec,
Jan. 28. 1978, at A1) and compare the nel profits reported in, e.g.. Di3)e)) and 2) extraordinary expenditures on environmental pro-

O & Gas [ Aug. 8. 1977, at 28. tection to bhe credited against rovalty pavments. 38 F. R,
~The prototype oil shale leases at least partially recognize the 33189-33190 (1973] (sec. 5 and subsecs. 7(d]. {e). & ({}).
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It should also be noted that the issue of maximum revenue generation for the Fed-
era Government or the general public is at present a false issue with respect to miner-
a vaue payments for the leasable minerals on onshore Federal land, since, as is dis
cussed in subsection E(3) of chapter 6, 90 percent of the Federal onshore minera leas-
ing revenues are not retained by the Federal Government, but rather are required to
be returned directly or indirectly to the Western States.

2. The Basic Types of Mineral Value Payments

There are many different types of mineral value payment requirements. Most of
them, however, are simply combinations of one or more of the following basic payment
requirements:

« Lump-sum front-end payment (fixed bonus)

. Lump-sum staggered payments (walkaway bonuses)
. Payments on gross value of production (royalties)

. Payments on net value of production (profit share)

The advantages and disadvantages of these basic payment requirements and
their various combinations are discussed in detail elsewhere.’70 Here only some of the
principal advantages and disadvantages are summarized.

One of the principal goas of payments for mineral value has always been to ob-
tain maximum revenue for the Government without distorting mineral decisions, As we
saw in the previous subsection, this goa can be achieved if the mineral payments are
structured to capture the “natural bounty” portion, and no more, of the gross value of
the produced mineral—that is, the portion of the gross value of mineral production in
excess of the amount required by the mineral explorer-producer to recover his explo-
ration, development, and production costs plus a minimum profit.

Theoretically, the fixed-bonus payment requirement is ideally suited to capture
the “natural bounty” for the Government. The bonus is merely set equal to the present
value (the future flow of income discounted to the present time) of the expected bounty
for a particular deposit. The bonus is paid in one or a few lump-sum payments at the
beginning of the tenure period. The Government immediately receives its maximum
revenue, The mineral explorer-producer treats the bonus, once paid, as a “sunk cost”
and is free to explore, develop, and produce the mineral deposit in the most timely and
efficient manner, free from any continuing ‘‘overhead’ payments to the Government.

In practice, however, the fixed bonus approach can result in payment of much
less than the full measure of a mineral deposit's “natural bounty” and can discrimi-
nate against individual mineral explorers and the smaller mineral firms. The weak-
nesses of the fixed bonus stem from the considerable uncertainty surrounding mineral

“'See, e.g., Lindahl and Useem, Congressional Research Serv- duction of Nuval Petroleum Reserve No. 4, a report prepared for
ice, Library of Congress, Federal Leasing of Petroleum on the the Federal Energy  Administration under Contract No.
Outer Continental Shelf, Senate Comm. on Int. & [ns. Affairs, 94th CR-05-60579-00. at 3-17 tu 3-30, Exhibit 3-8 and B-11 to B-16
Cong.. 2d sess. 33-41 (Comm. Print 1976); ]. Whitaker, Striking a (1976). Mineral Leasing as an Instrument of Public Policy (M.
Balance: Environment and Natural Resources Policy in the Nixon- Crommelin & A.R. Thompson eds. 1977)

Ford Years 281-296 (1976); The Exploration, Development and Pro-
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prices, mineral exploitation costs, and the location, size, and quality of mineral depos
its.

Even when the location, size, and quality of a particular mineral deposit are well
known, a fixed bonus may capture much less than the deposit’s full eventual bounty
value if future mineral prices or mineral activity costs, or both, are uncertain. A prime
example is the experience with competitive coa leasing prior to 1970, when hundreds
of leases were issued for very small bonus payments or without any bonus payment at
al, since there was no sizable market for Western coal (almost all Federal coa is in
the West). In recent years, many of these same leases have become much more vau-
able due to increased demand for coal in general, and low-sulfur coal in particular, as
well as a new demand for huge reserves of coa for projected new coa gasification and
liquefaction technology.’” The Government will receive very little of the eventual boun-
ty value realized on these leases. A similar situation could easily arise from overly
rapid leasing of oil shale or geothermal steam deposits in advance of development of a
widely applicable technology for commercial production of those minerals.

The problems are compounded when the location, size, and quality of mineral de-
posits are uncertain. Mineral explorers will reduce the size of the bonus they are will-
ing to pay for a tract to match the probability of finding a deposit of the expected size
and quality on the tract. For example, if there is only a 10-percent chance of finding a
deposit with a bounty (return in excess of expenditures plus minimum profit) of
$100,000, they will pay at most $10,000 for minera rights on the tract. If no deposit is
discovered, they are out $10,000 and the Government has a “windfall” of $10,000. If a
deposit of the expected size and quality is discovered, they have obtained $90,000
worth of the bounty and the Government has received only $10,000 worth, Over a large
number of tracts, however, the odds will balance out and the Government will receive
in the aggregate close to the full bounty for each tract. Losses on some tracts will
balance out gains on other tracts.

Large mineral firms, like the Government, often can balance gains against losses
by spreading their risks across a large number of tracts. But individual explorers,
small firms, and medium-sized firms often do not have sufficient capital to acquire and
hold a large number of tracts, Even large firms can and occasionally do use up a large
portion of their available risk capital on a single venture if they believe that they might
discover an extremely vauable deposit. When a large part of an individua’s or firm's
risk capital is tied up in a single venture, failure of the venture can result in bank-
ruptcy. Individuas and smaller firms, therefore, are viewed as worse risks than larger
firms in the capital market. They have a harder time obtaining capital and pay a
higher interest than the larger firms. Moreover, the individuals and smaller firms, and
often even the larger firms, will be ‘*risk averse’” and add a risk aversion factor (“risk
premium”) to the perceived probability of failure in determining what bonus they are
willing to pay to acquire a tract. For example, they will pay less than $10,000 for a 10
percent probability of finding a deposit with a bounty of $100,000.

The impact of uncertainty about the existence and nature of the deposit itself is

thus twofold. First, the application of the “risk premium” results in the Government’s

See the GAO studies cited in notes 244 and 245,
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receiving less than the full bounty even over a large number of tracts, Second, individ-
uals and smaller firms are at a serious disadvantage in competing for tracts, since
they have less capital to spend on bonuses, must pay higher interest for the capital
they obtain, and cannot easily spread their risks across a large number of tracts. The
bonus approach discriminates against individuals and smaller firms and lessens com-
petition, thus reducing even further the likelihood of the Government's receiving the
full bounty value of a tract, **

Finally, the fixed-bonus payment approach forces the mineral explorer-producer
to make large outlays initially on nonproductive payments rather than on actual explo-
ration and development. When capital is tight, exploration and development will have
to be postponed until the capital expended on bonuses is replenished from other
sources,

Some of the problems of the fixed-bonus approach can be avoided by staggering
the payment of the bonus over a considerable number of years, and alowing the miner-
al explorer-producer to “walk away” from installments yet to come due by surrender-
ing his mineral tenure. This walkaway bonus can be structured in various ways—for
example, as three different installments due at the acquisition of tenure, the beginning
of development, and the beginning of production, respectively, or as an annua install-
ment due indefinitely or due only until a certain total is reached.

The walkaway bonus reduces the amount of front-end money required and also
reduces the risks associated with straight fixed bonuses, because the payments are
spread out and need not be paid in full should the project be abandoned at an early
stage—for example, during or after exploration. However, the walkaway bonus re-
tains most of the disadvantages of the fixed bonus, although in milder form, and intro-
duces some new problems of its own. It still requires substantial payments in advance
of production and thus reduces the amount of capital available for exploration and de-
velopment. It still gives an advantage to firms that have easier access to lower cost risk
capital. It still can cause the Government to lose a large share of the bounty value be-
cause of risk premiums and uncertainty over future mineral prices and technology.
And it can create new problems of wasteful, overly rapid, and prematurely terminated
mineral activity, particularly if the payments are periodic (e. g., annual) and continue
indefinitely rather than being limited in number and keyed to successful completion of
certain stages in the mineral process. Rather than one “sunk cost” that does not affect
mineral decisions, the walkaway bonus constitutes a series of payments, which are
sunk costs once they are made but which can greatly influence mineral decisions while
they loom as payments due in the future, If the payments are due at fixed intervals,
mineral activity may be inefficiently speeded up to reduce the number of payments
that will have to be paid. This practice can lead to wasteful mining, such as mining of
only the highest grade ore, as well as loss of revenue to the Government. No matter
how the payments are scheduled, tenure may be abandoned prematurely, even when

Joint ventures. whereby individuals and smaller firms pool  tures among larger firms have been banned for offshore oil and
their capital to jointly bid on a tract, reduce the capital require- gas leasing, and a similar ban has been recommended for onshore
ments and hence the risk for each joint venturee. But the compar- coal and oil and gas leasing. U.S. Department of the Interior, Joint
ative advantage of the larger firms will be preserved if they also Bidding for Federal Onshore Oil and Gas Lands, and Coal and Oil
form joint ventures. Moreover, joint ventures among the larger Shale Lands, Ser. No. 94-40 (92-130), Senate Comm. on Int. & Ins.

firms can substantially reduce competition and hence reduce the Affairs, 94th Cong., 2d sess. (Comm. Print 1976).
revenue received by the Government. For this reason, joint ven-
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substantial mineral value exists, if the mineral value that could be recovered during
the next tenure period is less than the payment due at the beginning of that period.

Royalty payments avoid the capital-related problems of bonuses by deferring all
payments for mineral value until product ion is actually achieved, and then providing
for payment out of the gross income received from the mineral production. Thus. no
funds are diverted from mineral exploration and development, and individuals and
smaller firms have a much better chance to compete for tracts. Moreover, the Govern-
ment is assured of obtaining its desired share of anv bounty value even if minera
prices should rise or if a much larger deposit than was expected should be developed,
but only if a percentages-of-gross royalty is specified rather than a flat-charge-
per-unit-of -production royalty (for example, 10 cents per ton of coal.

Unfortunately, since a royalty is an overhead charge that is added to actual oper-
ating costs for each unit of production, it can distort development and production de-
cisions. If the royalty is set too high, i t can prevent development of a mineral deposit or
cause losses for an unwary firm, even though mineral development and production
would be profitable in the absence of the royalty charge: the Government is taxing the
portion of the value of mineral production attributable to development costs in addition
to capturing 100 percent of the bounty portion of the value.

Even if the royalty is not set so high that it prevents starting up production, it may
con tribute to wasteful and prematurely terminated production. Almost all mineral de-
posits contain ore of varying thickness and quality. A royalty charge, no matter how
small, will make i t unprofitable to extract some portion of the lower gracle ore that
otherwise could have been extracted profitably. Thus, the royalty encourages ‘‘high-
grading’ of mineral deposits while production is underway and premature termination
of production when all the higher grade ore has been extracted. Mineral resoures
that could have been extracted are left in the ground and will probably never be ex-
tracted, given the high costs of recommencing production after it has been terminated.
This is not only a waste of mineral resources but aso causes more damage to nonmin-
eral resources than would otherwise be incurred, since more deposits will have to be
mined to obtain the desired quantity of mineral production. Even when the same mine
is reopened, the surface will be disturbed twice rather than only once.

The adverse effects of royalties on efficient mineral production will be most pro-
nounced when the royalty is used as the bidding variable in the competitive allocation
of mineral tenure, since a bidder loses nothing by pushing the royalty level up extreme-
ly high: he can “high-grade’” the deposit at whatever cutoff grade is necessarv to
assure profitable operations, or he can abandon the tract after only minimal explora-
tion if the hoped-for higher grades of ore do not exist.

Premature abandonment can be delayed, if not entirely avoided, by provision for
reductions in royalty as production or reserves decline. However, there will still be
high-grading problems during production. Moreover, it is practically impossible to
devise a declining royalty schedule that will reduce the royalty at precisely the right
times. Premature reduction will result in loss of Government revenue. Delayed reduc-
tion will result in premature termination of production and consequently also in loss of
Government revenue. If there is no provision for raising as well as reducing royalties,
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the Government will lose revenue when production is significantly increased after a
slack period. But royalties designed to slide up and down a scale depending on the rate
of production will even further encourage high-grading and will discourage investment
in techniques for boosting production through tapping of the lower grade portions of
the deposit (e.g., secondary and tertiary recovery techniques for oil and gas deposits).

The theoretically most attractive payments for mineral value in a world of uncer-
tainty are payments tied to the net rather than the gross value of production—a sort of
net profit royalty usually described as a profit share. The profit share, like a normal
royalty, avoids the potential for revenue loss and the bias against small firms inherent
in bonus-payment requirements. And, since it is based on net profit rather than on the
gross value or amount of production, it should not affect the efficiency of mineral oper-
ations; at least as long as the profit share is less than the bounty value of the mineral
deposit.

The magjor objection to profit-share payments is the practical problem of determin-
ing the actual net profit for a particular mineral project—in particular, the problem of
determining the costs that should be subtracted from the gross income received from
mineral production to arrive at net profit. A profit-share system would require uniform
accounting procedures, including procedures for allocating company overhead to par-
ticular successful projects. This problem apparently has been considered sufficiently
weighty to preclude any use of the profit-share payment system for Federal minerals.
However, similar calculations have been required under the Federal income tax and
State mineral taxation laws for quite some time. Furthermore, the Energy Policy and
Conservation Act of 1975 explicitly requires the Securities and Exchange Commission
to develop uniform accounting practices that must be followed by oil and gas pro-
ducers, and the Department of Energy Organization Act requires that those practices
also be followed, where applicable and to the extent practicable, in the annual finan-
cia reports required under the Act for any maor firm engaged in exploitation of any
fuel mineral.” As part of the process of developing those practices, the Financia Ac-
counting Standards Board initiated a project to develop uniform accounting practices
for all extractive industries.” Finally, lessees of some Federa minerals are aready re-
quired to report exploration and development expenditures incurred to satisfy dili-
gence requirements, and similar requirements exist for the locatable minerals. ,”

3. Mineral Value Payments Under the Mining Law

There are no mineral value payments to the Government under the Mining Law.
Payments of $2.50 or $5 per acre are required to obtain full fee title to placer and lode
claims, respectively, but mineral production can proceed without obtaining a patent,
and the nominal patent fees are not even sufficient to pay for the surface value of the
land. *’

“‘See subsec. E(1). mSee subsecs. D(2)(b) and D(3)(c).

115 U.S.C. § 796(c)(3), 42 U.S.C. §§ 6383, 7135(th) (1976 and 'See U.S. General Accounting Office, Modernization of 1872
Supp. [1977); see Oil & Gas |.. July 25, 1977, at 107. Mining Law Needed to Encourage Domestic Mineral Production,
“*Financial Accounting Standards Board, Financial Accounting Protect the Environment. and Improve Public Land Management,

and Reporting in the Extractive [ndustries (Discussion Memoran- B-118678. July 25, 1974, al 31-33.
dum)(1976).
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Minerals that are produced free of charge under the Mining Law on Federa pub-
lic domain are amost invariably subject to disposal only through payment of substan-
tial bonuses or royalties on federally acquired land or State or private ™**° Other
things being equal, the lack of any payment requirement under the Mining Law thus
tends to skew mineral production toward the public domain with resultant losses in ef-
ficient use and management of the Nation’s land and resources, *’in addition to depriv-
ing the Federal Government of the mineral revenue usually obtained by a mineral land-
owner,

4. Mineral Value Payments Under the Mineral Leasing Laws

The minera leasing laws require royalty payments for each mineral leased. * The
regulations and lease form for hardrock minerals on acquired land also require roy-
alty payments ** For each mineral other than oil shale, native asphalt, and the tar
sands, the royalties must be assessed on the gross value of the mineral production. The
prototype oil shale leases require a fixed-charge-per-unit-of-production royalty, adjust-
able up and down as the value of the minera fluctuates from year to year, athough the
law would seem to permit a net-profit royalty, **

Minimum royalty levels are established by law for surface-mined coa (12.5 per-
cent),”{‘geothermal steam (10 percent), oil and gas (12.5 percent), phosphate (5 per-
cent), potash (2 percent), sodium (2 percent), and sulfur (5 percent). Maximum royalty
levels are established for preference-right sulfur leases (5 percent), noncompetitive oil
and gas leases (12,5 percent), and competitive or noncompetitive geothermal steam
leases (I5 percent). ®* The Secretary of the Interior has established a minimum royalty
of 8 percent for underground-mined coal, unless conditions warrant a lower royalty. **
Royalties in actual leases are usually kept at or near the minimum levels, except for
the dliding-scale royalties specified for competitive oil and gas leases.

The Secretary of the Interior has the authority to reduce the royaty on a lease. or
any portion thereof segregated for royalty purposes, whenever in his judgment it is
necessary to do so in order to promote development, or whenever in his judgment the
lease otherwise cannot be successfully operated. ** However, it is difficult to judge
when a reduction is justified in the absence of extensive data on production costs,
which are usually not available and require considerable time to assemble and evalu-
ate when made available. As a result, reductions in royalty are rare.

Competitive leases of onshore Federal mineral land have invariably been issued
on the basis of the highest bonus bid, with a royalty fixed in advance of the competitive

See, e.g.. PLLRC Nonfuel Legal Study. note 8. app. L

‘See subsec. EB(1).

“30 15,0, §§ 207 [coal). 226(b) & (¢) {0il and gas), 241{a) [0il
shale. native asphalt, tar sands). 262 (sodium). 272 & 273 (sulfur),
282 & 284 [potassium). 1004(a) & 1007(b) (geothermal steam)
(1976

143 CFR § 3503.3-2(a)( H)hi) (1977). BLM Lease Form 3520-6
(1972).

38 FR. 33189 (197 3) (sec. 7).

“Prior to Aug. 4, 1976, the minimum royalty for coal. however
mined, was 5 cents per ton, and fixed-cents-per-ton rovalties con-
tinued to be specified in leases until 1971 when a switch to per-

centage-of-gross-value rovalties (but not less than 5 cents per ton)
was made administratively. See the GAO study cited in note 244,
at 34-335.

=“(;eothermal steam royalties may be raised to a maximum of
22.5 percent through readjustment of the lease terms, but no such
readjustment of the royalties may be made until at least 35 years
after geothermal steam is first produced and every 20 years
thereaflter. Moreover, the rovally increase at each readjustment
cannot exceed 50 percent of the rovalty paid during the preceding
period. 30 U.S.C. § 1007(b) (1976).

43 CFR § 3503.3-3 (1977).

30 11.S.C. §§ 209, 1012 (1976).
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bidding, even though alternative methods of disposal are authorized for many of the
leasable minerals. * The bonus has always been a fixed rather than a walkaway
bonus, except for the prototype oil-shale leases issued in 1974, which alow the lessee
to forego payment of the last two of the five annual bonus installments if the lease is
surrendered prior to the time the installments are due. ** The fixed bonus recluired for
coal leases is spread across several years, but the entire bonus must be paid whether
or not the lease is surrendered before all payments have come due. **

The advantages and disadvantages of bonuses and royalties are discussed in sub-
section E(2).

F. Maximum Mineral Recovery and Resource Conservation

1. Explicit and Implicit Impediments to Multiple Mineral Development

The existence of distinct legal provisions governing disposal of different minerals
under the Federal mining and mineral leasing laws creates explicit and implicit im-
pediments to multiple mineral development on any particular tract.

At one time, as was discussed in chapter 3, minera leases could not be issued on
land subject to a mining claim and vice versa, This legal impediment was removed for
most situations by the Multiple Mineral Development Act of 1954. **The Act, however,
did not repeal the explicit provisions in the Mineral Leasing Act of 1920 that prohibit
issuance of coa or phosphate prospecting permits for land aready covered by a min-
ing claim located under the Mining Law. ** Moreover, the Act does not affect the prohi-
bition against location of mining claims in situations where leasable and locatable min-
erals are intermingled in the same deposit, so that extraction of one type of minera is
impossible unless the other is also extracted. **A 1955 statute, no longer in force, was
deemed necessary to allow concurrent extraction of intermixed coal and uranium de-
posits.”]

Even when concurrent operations under a mining claim and a mineral lease are
legally permissible, they are rarely attempted due to the physical difficulty of having
two distinct mining operations going on simultaneously on the same tract. Similarly,
although mineral leases for different leasable minerals can be issued for the same
tract, (" applications to lease a tract already under lease for another mineral are
rarely filed; and the Bureau of Land Management, which issues mineral leases, is re-
luctant to approve applications that are filed, again due to the difficulty of coor-
dinating two distinct mining operations on the same tract. When multiple mineral de-

*See subsec. D(3)(a).

+38 1 RO33189 (1973) (sec. 5)

“The law requires that at least 50 percent of the acreage of-
fered for lease each vear be leased under a svstem of deferred
bonus pavment. 30 U.S.C. § 201(a) (1976). The Secretary of the In-
terior has issued regulations cequiring that all coal leases be is-
sued subject to a deferred bonus payment due in five equal install-
ments over the first 4 vears of the lease. 43 CFR § 3525.8(e) (1977).

“See ch. 3. subsec, D6},

“11.S. Department of the [nterior, "The Effect of Mining Claims
on Secretarial Authority to Issue Prospecting Permits for Coal and

Phosphate,” Solicitor’s Opinion M-36893, 84 [.1). 442 (1977).

-~See, e.g.. 30 U.S.C. § 1005(f) {1976).

“See ch. 3, subsec, D(6).

“It seems to be generally assumed that multiple leases can be
issued, and the lease forms for the various leasable minerals
reserve the right to issue multiple leases. However, Congress felt
it was necessary to explicitly reserve the right to issue multiple
leases in the statutory provisions authorizing leasing of native
asphalt. tar sands. sulfur, and potassium. 30 U.S.C. §§ 241(c), 274,
284 (1976).



Ch. 4—Coordinating Mineral Actlv/ties .

velopment by two distinct firms does occur, it aimost always involves oil and gas
leases, since oil and gas development requires no excavation and can be accomplished
through directional drilling, thus providing the most space and flexibility for develop-
ment of other minerals. But even with oil and gas leases, multiple development will be
precluded if oil and gas operations would endanger mining operations, or vice versa.

Thus, either explicit legal restrictions or implicit physical restrictions will usually
prevent multiple mineral development by two different firms on the same tract. Miner-
a explorers will usually bypass land that is already subject to a mining clam or a min-
era lease, especidly if it is actively being worked, unless they can buy out the claim or
lease.

In practice, then, multiple mineral development is likely to occur only when it can
be implemented by a single individual or firm, except in some situations where one of
the minerals being developed is oil or gas. Unfortunately, however, there are also ex-
plicit and implicit impediments to single-firm multiple mineral development,

Even after passage of the Multiple Mineral Development Act, a mining claimant
cannot extract leasable minerals from his claim unless the claim is patented and the
patent does not contain a reservation to the Government of the leasable minerals. A
reservation of the leasable minerals will be made if the land being patented is covered
by a permit, lease, or application for a permit or lease under the mineral leasing laws,
or is known to be valuable for a leasable mineral, at the time the patent is issued. Simi-
larly, a mineral lessee cannot extract locatable (Mining Law) minerals, or even
leasable minerals other than those covered by his lease, from the leased land. **

Holders of hardrock mineral leases on acquired land are allowed to mine the
dominant hardrock mineral specified in the lease and also “associated minerals and
any other hardrock minerals] in, upon, or under the [leased] lands. ** Thus, hardrock
mineral lessees on acquired land are treated the same as mining claimants on public
domain. In either case, all hardrock minerals but none of the usual leasable minerals
(geothermal steam, the fossil fuel minerals, phosphate, potassium, sodium and, in Loui-
siana and New Mexico only, sulfur) can be mined.

A holder of a coal, sulfur, oil shale, native asphalt, tar sand, or oil and gas lease is
allowed to produce only that mineral for which the lease was issued. Holders of sodi-
um leases are allowed to mine potassium compounds as a byproduct in addition to
chlorides, sulphates, carbonates, borates, silicates, or nitrates of sodium.?” Converse-
ly, potassium leases may include covenants providing for the development by the lessee
of chlorides, sulphates, carbonates, borates, silicates, or nitrates not only of potassium
but also of sodium, magnesium, aluminum, or calcium associated with the leased po-
tassium deposits.** The standard lease form for potassium contains no such covenants
but does grant the exclusive right to mine and dispose of all the potassium *‘and asso-
ciated deposits. ' Holders of phosphate leases are allowed to mine phosphates and
‘‘associated or related minerals,” as well as ‘‘so much of any deposit of silica or lime-
stone or any other . . . rock as may be utilized in the processing of the phosphates, phos-
phate rock, and associated or related minerals.” **

“See ch, 3, subsec, DR “Ihid.. § 284,
“BLM Lease Form 3520-6 (1972}, “BLM Lease Form 3520-2 (1971}
CA0 LS00 § 262(1976). 30 US.CO88211(a), 213(19786)
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Holders of geotherma steam leases are allowed to produce geotherma steam and
associated geothermal resources, including any byproduct minerals (exclusive of oil,
hydrocarbon gas, and helium) that are found in solution or in association with geother-
mal steam and that have a value of less than 75 percent of the value of the geothermal
steam or are not, because of quantity, quality, or technical difficulties in extraction
and production, of sufficient value to warrant extraction and production by them-
selves. ®In fact, if the production, use, or conversion of geothermal steam is suscepti-
ble of producing valuable byproducts, the Secretary of the Interior must require sub-
stantial beneficial production or use thereof unless, in individual circumstances, he
modifies or waives this requirement in the interest of conservation of natural re-
sources or for other reasons satisfactory to him. *, The Secretary has issued regula-
tions stating that one of the “other reasons satisfactory to him” is the economic unfeasi-
bility of such beneficial production or use of byproducts. **

In sum, under the mineral leasing laws, most lessees may produce only the miner-
as for which their leases were issued. Sodium lessees may mine potassium compounds
intermingled with the sodium. Potassium lessees may mine sodium compounds (ordi-
narily leasable under a different provision of the Leasing Act) and magnesium, aumi-
num, or calcium compounds (ordinarily locatable under the Mining Law) intermingled
with the potassium. Geothermal lessees may (or must) produce any mineral other than
oil, hydrocarbon gas, or helium intermingled with the geothermal steam. Phosphate
lessees apparently may produce any minera intermingled with the phosphate, as well
as separate deposits of silica, limestone, or any other rock that can be used in process-
ing operations, Hardrock lessees may produce any hardrock mineral, whether inter-
mingled with or in a separate deposit from the dominant hardrock mineral for which
the lease was issued. Mining claimants under the Mining Law may also produce any
hardrock minera found within the claim.

Thus, in no instance can a holder of a single mining claim or mineral lease pro-
duce al the valuable minerals that may occur within the claim or lease, Only a phos
phate lessee can produce all the minerals intermingled with a deposit of the mineral
for which a lease was issued or a claim was located. A mineral lessee, but not a mining
clamant, can apply for additiona mineral leases to obtain production rights for inter-
mingled leasable minerals, but the costs (including multiple rentals and diligence re-
quirements) and time required will often discourage such applications. Moreover,
since the minerals for which the additional leases are sought are known to exist, com-
petitive leasing may be required, athough the original lessee would clearly have a sub-
stantial advantage in any competitive sale. Rights to nonintermingled minerals can be
acquired through claim or lease, as appropriate, athough again the costs and time re-
quired often may not be worth the effort.

When a mining claimant or mineral lessee is prevented by explicit limitations or
costly multiple application requirements from producing all the minerals in his claim
or lease, especially those minerals intermingled in the deposit being developed, there is
an unnecessary loss in efficiency and most probably a waste of mineral resources,
since it is unlikely in most cases that it will be economical for anyone to attempt to mine

.................. Y et Lastoe U e oLy

30 11S.C. §§ 1001(¢) & (d). 1002 {1976) 43 CFR § 3242.1 (1977).

“:Thid.. § 1008. i
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the unproduced minerals after the original claim or lease has terminated. In those
cases where sequential production is possible, damage to surface resources and inter-
ruption of surface uses will be unnecessarily extended,

There seems to be little reason for not alowing [and possibly even requiring) pro-
duction of all valuable minerals found within any mining claim or lease, as long as the
appropriate royalties are paid on each mineral produced (a uniform profit-share per-
haps could replace the different royalties). The paperwork and costs required for mul-
tiple applications by the same party are clearly unwarranted. And, as was discussed
above, multiple mineral development by different parties on the same tract is highly
unlikely even when it is allowed, and it is not alowed for intermingled locatable and
leasable minerals.

If production of all valuable minerals is alowed, the period of the claim or lease
should be extended as long as any mineral is being produced in commercia quantities
(with provision for temporary interruptions of production), as is permitted for produc-
tion of byproduct minerals under a geothermal steam lease. **

A more difficult issue is whether a mining claimant or mineral lessee should be
alowed to obtain production rights if he finds any valuable mineral deposit, or rather
must find a deposit that is valuable for the mineral for which the clam was located or
the (permit or) lease was issued. Currently, production rights may be obtained under
the minera leasing laws only if a valuable deposit of the minera for which the permit
or lease was issued is found, even when concurrent production of other minerals is au-
thorized. That is, the right to produce other minerals is dependent on first commencing
production of the mineral for which the permit or lease was issued. **Under the Mining
Law, on the other hand, discovery of a valuable deposit of any hardrock minera is suf-
ficient, even if the mineral is not the one that was the object of the exploration effort.

If production rights could be obtained on discovery of any valuable mineral depos
it, then each mining claim or mineral permit or lease in essence would become a com-
prehensive permit granting exclusive exploration rights for al minerals in a particular
tract of land. The numerous distinct permits under the mineral leasing laws would no
longer make sense, because if different permits were available the mineral explorer
could choose to use whichever one seemed least burdensome. Similarly, the distinction
between mining claims and mineral permits or leases would no longer make sense, In-
stead, there could be a single type of comprehensive claim, permit or lease (referred to,
from now on, as a comprehensive permit) granting exclusive exploration, development,
and production rights for all minerals in the land covered by the comprehensive per-
mit.

Whether a comprehensive permit makes sense depends initially on whether uni-
form provisions can be devised to assure diligent exploration regardless of the miner-
als being searched for. (Uniform development and production provisions might also be
desirable, but would not be necessary since the permit could specify or refer to dif-
ferent development and production provisions that would apply to different minerals
or groups of minerals. | A comprehensive “permit” (mining claim) is now available for

T30 LS § 1005(e) [1476). *See subsec, 13)(b)
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hardrock minerals on public domain, with uniform assessment work requirements.
Functionally similar diligence requirements are imposed on geothermal s..n |€ases,
Although the requirements for hardrock minerals and geothermal steam are not now
sufficient to assure diligent exploration, it appears that they could be made suffi-
cient. ** Any uniform requirements sufficient to assure diligent exploration for the
hardrock minerals and geotherma steam would most likely be sufficient to assure dili-
gent exploration for any mineral.

A second potential problem with a comprehensive permit is the grant of exclusive
exploration rights for all minerals in a particular tract. A person exploring for one or a
few minerals under a comprehensive permit would prevent others from exploring for
different minerals in the same tract. This problem seems most troublesome in the con-
text of current oil- and gas-leasing practices. several tens of millions of acres are being
held for speculative purposes and are not believed to be worth drilling. * If these acres
were held under a comprehensive permit system, exploration for other minerals would
be needlessly and substantially limited, But the problem would not exist if adequate
diligence requirements existed. Holdings of oil and gas leases would drop dramat-
ically. And, as was noted above, mineral explorers even now will almost always by-
pass land that is already subject to a mining claim, mineral permit, or mineral lease
that is actively being worked, unless they can buy out the claim, permit, or lease.

If, as seems to be the case, active multiple mineral exploration and development
by different parties on the same tract is, in fact, highly unlikely because of explicit re-
strictions and practical difficulties, there would seem to be little reason to provide for
issuance of multiple permits for the same tract. In practice if not theory, the single per-
mit is aready the rule. A comprehensive permit in such circumstances might provide a
better incentive to explore in the first place (since any mineral discovered could be
developed], to explore for all minerals, to utilize modern multiple mineral exploration
technology, and to engage in multiple mineral mining, which would promote maximum
mineral recovery and conservation of mineral and nonmineral resources.

2. Unitization and Cooperative Development Plans

Qil and gas occur in underground reservoirs. If, as is often the case, the same res
ervoir lies under several oil and gas leases held by different parties, the lessee who
pumps the oil out fastest will obtain most of the resource. Timely and efficient mineral
activity can give way to overly rapid exploration, development and production. Qil will
not be conserved even though it might have a much higher value in the future, Further-
more, overly rapid production decreases the pressure in the reservoir so that ultimate
total recovery may be reduced.

There have been two major approaches to resolution of this problem.’{)” One has
been State laws and Federal lease provisions related to minimum spacing and maxi-

“sSee subsecs. C(2)(b} and C(3)(b). The expenditure requirement “See McDonald, “"The Maximum Efficient Rate (MER} in Qil

approach to diligent exploration may not be the best approach. It and Gas Production,” in Resources for the Future The Use of
is referred to merely to indicate that a uniform approach for all Maximum Efficient Rate (MER) as a Regulatory Tool, Final Report
minerals may be possible. to the U.S. Department of the Interior, at I-1, 1-33 to 1-39 (1976)

“‘See subsec. ((3)(b). {hereinafter cited as MER Study).
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mum rates of production of wells. * The other has been the adoption of cooperative or
unit plans, communitization or drilling agreements, or operating, drilling, or develop-
ment contracts for joint development and production of all or part of a reservoir.

The Secretary of the Interior is authorized to approve participation by Federal
lessees in cooperative or unit plans and, with the consent of the lessees, to establish.
alter, change, or revoke drilling, producing, rental, minimum royalty, and royalty re-
quirements of such leases. The plan may provide for control of the rate of prospecting
and development and the quantity and rate of production. The Secretary may insert in
every new Federa oil and gas lease a provision requiring the lessee to operate under a
reasonable cooperative or unit plan, and he may prescribe a plan under which the
lessee shall operate. ™ The Federal oil and gas lease forms contain such a provision.
The Secretary may also approve participation by Federal oil and gas lessees in commu-
nitization or drilling agreements or operating, drilling, or development contracts. **
Any Federal oil and gas lease included in a cooperative or unit plan or an operating,
drilling, or development contract is not counted in determining acreage holdings, and
operations or production under a cooperative or unit plan or a communitization or
drilling agreement are deemed to occur on each lease committed thereto for purposes
of diligence and tenure requirements. **

314

Almost identical provisions apply to geothermal steam leases.

The Secretary, by regulation, has provided for approval of operating or develop-
ment contracts, or processing or milling arrangements, made by one or more Federal
lessees of hardrock minerals on acquired land to justify operations on a large scale for
the discovery, development, production, or transportation of ores. ** Apparently, how-
ever, individual lease terms and conditions remain applicable.

Since 1976, the Secretary has been authorized to approve consolidation of Feder-
al coa leases, including intervening or adjacent non-Federal coal land, into logical
mining units, and he may require a lessee of a Federal coal lease issued on or after
August 4, 1976, to form a logical mining unit. A logical mining unit is defined as an area
of land in which the coal resources can be developed in an efficient, economical, and
orderly manner as a unit with due regard to conservation of coal reserves and other
resources. A logical mining unit cannot exceed 25,000 acres, including Federal and
non-Federal acreage, and Federal leases included in a logical mining unit are not ex-
empted from the limitations on total acreage holdings. **

The Secretary may amend the provisions of any Federal coa lease included with-
in a logical mining unit to conform to the requirements imposed on the unit. He may fur-
ther provide that operations or production on any part of the logical mining unit shall
be deemed to occur on al Federal leases in the unit for purposes of diligence and
tenure requirements, and he may allow rental, royalty, and advance royalty payments
to be combined for the unit.”;

See, wg 30 CFR §§ 221,10, 221,15, 221.21, 221.35 (1977 “Ibid.

BLM Lease Form 3110-1, §4(1977). S0 ULS.CL§§ 1005(¢), 1017 [1976)
30 US.0L § 226(j111976). “43 CFR §3505.3 (1977)
"See. e BLM Lease Form 3110-1, § 2(b){1977). 3011800 § 2020 [1976).

30 U.8.C.§ 226(j) {1976, “hid.
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All of these unitization or cooperative development provisions are intended to pre-
vent waste and assure efficient mineral operations by allowing or requiring mineral
deposits to be explored, developed, and produced as a unit rather than in fragmented
chunks under separate Federal, State, or private leases owned by different parties.
They remove many barriers to maximum mineral recovery and resource conservation,
but they may themselves be subject to requirements, including payment and diligence
requirements, which detract from maximum mineral recovery and resource conserva-
tion.

3. Effect of Mineral Value Payment Requirements

The adverse effect of royalties and walkaway bonuses on maximum mineral re-
covery and resource conservation is discussed in detail in subsection E(2), Both types
of payment requirements can cause mining of only the higher grade ore while produc-
tion is underway and premature termination of production when all the higher grade
ore has been mined. Mineral resources that could have been profitably extracted in
the absence of the payment requirements are left in the ground and will probably
never be produced, given the high costs of resuming production once it has been termi-
nated. This is not only a waste of minera resources but also causes more damage to
nonmineral resources than would otherwise be incurred, since more mineral deposits
will have to be mined to obtain the desired quantity of mineral production. Even when
the same mine is reopened, the surface will be disturbed twice rather than only once.

All onshore Federal leases require payment of royalties to the Government. The
adverse effects of royalties described above could be avoided by a shift to aternative
types of mineral value payment requirements, such as the profit shargs.™

Unfortunately, royalty payment requirements are imposed on Federal lessees not
only in the lease itself, but also by previous holders of the lease who assigned their
rights to the current leaseholder but retained an “overriding royalty, ” This is a par-
ticularly troublesome problem with oil and gas leases because of the uncontrolled
speculation in noncompetitive leases. **

The Secretary of the Interior has restricted the use of overriding royalties through
regulations and lease provisions. For example, the oil and gas lease forms limit over-
riding royalties to a maximum of 5 percent except as otherwise authorized by the regu-
lations. The regulations prohibit any overriding royalty on oil (but not gas) that, when
added to previously existing overriding royaties and the basic lease royaty, would re-
sult in an aggregate royalty obligation in excess of 17.5 percent, unless the agreement
creating the excess royalty expressly provides that the obligation to pay such excess
overriding royaty will be suspended when average daily production per well is 15 bar-
rels or less. * Similar restrictions exist for all the other leasable minerals, Overriding
royalties on hardrock, sodium, sulfur, or potassium leases are subject to reduction, in
inverse order of creation, to an aggregate of not less than 1 percent, whenever such
reduction appears necessary to prevent premature abandonment or to make possible

"See subsecs. E(2) and E(3). 43 CFR § 3103.3-6 (1977). BLM Lease Forms 3110-3 (1973),
See GAO Acreage Limitations Study, note 55, at 13-14, 19-20. 3120-3(1968) & 3120-7 (1977).
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the economic mining of marginal or low-grade deposits. * Overriding royalties on coal
or phosphate leases ** or the prototype oil shale leases ** cannot exceed, in the ag-
gregate, 1 percent for coal, 50 percent of the basic lease royaty for phosphate, or 25
percent of the basic lease royalty for oil shale, unless in each case the assignor shows
that he has made substantial investments for improvements on the land covered by the
assignment. Overriding royalties on geothermal steam leases cannot exceed, in the ag-
gregate, 50 percent of the basic lease royalty. *

As was discussed in subsection E(3) above, the Secretary can [but rarely does) re-
duce the basic lease royalty whenever in his judgment it is necessary to do so in order
to promote development, or whenever in his judgment the lease otherwise cannot be
successfully operated. The regulations provide that no such reduction will be author-
ized unless the holders of overriding royalties agree to reduce them to an aggregate not
exceeding 50 percent of the reduced basic lease royalty. **

The restrictions on overriding royalties listed above are generally quite weak.
Most of the restrictions require affirmative Government action, which is rarely forth-
coming, before any actual limitation of overriding royalties is imposed. The limitations,
when imposed, still permit substantial overriding royalties for oil, phosphate, oil shale,
and geothermal steam. There is no aggregate limit on overriding royalties for natural
gas.

Considering the substantial adverse effects royalties can have on maximum min-
eral recovery and resource conservation, a strong argument can be made for banning
any reservation of overriding royalties by assignors who have not made substantial
good faith expenditures for exploration, development, or production of the assigned
land: the speculator who has done nothing to develop the land should not be alowed to
burden its future development, but rather should be left to recover his speculative
profits through fixed-bonus or profit-share payments.

In these days of concern over the availability and conservation of mineral re-
sources, consideration could also be given to prohibiting retention of overriding roy-
aties even by an assignor who has expended substantial time and effort on developing
the assigned land, If his work has been productive, there will probably be sufficient in-
formation about the mineral deposit to enable him to capture his fair share of future
profits through a fixed-bonus payment. Or, if there is still considerable uncertainty
about the value of the tract, a profit share could be negotiated.

State severance, property, and license taxes based on gross income are in effect
royalties on production, and have the adverse effects associated with royalties. The
State taxes are discussed more fully in chapter 6, subsection E(I).

4. Effect of Performance Requirements and Incentives

Performance requirements and incentives are imposed on mineral tenure holders
to prevent them from “sitting” on land and precluding mineral and nonmineral activ-

33 CFR §3503.3-2(¢) (197 7). 43 CFR §3241.7-2(1977).
“ibid. 43 GFR §§ 3103.3-7, 3205.3-7, 3503.3-2(d) (1977). There does
U8R 33193197 3) [sec. 25) not appear 1o be such an express requirement for ol shale leases,
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ities by others, or to correct practices that are wasteful from the standpoint of the Na
tion as a whole even though such practices may be “efficient” from the standpoint of
the individua tenure holder,

Inadequate diligence requirements or incentives allow mineral land to be tied up
by speculators, insufficiently financed explorers or developers, or producers with an
overabundance of reserves, who can exclude someone willing and able to undertake
immediate exploration or development, or who can demand royalties or other pay-
ments in return for the transfer of tenure rights, thereby reducing the interest in such
transfer or, should the transfer occur, burdening future mineral operations, * even
though the original tenure holder may have done little or nothing to explore or develop
the land.

Furthermore, the uncertainty over whether or when mineral activity will occur,
coupled with the preferred position given to minera activities, discourages nonmineral
development on or near a tract subject to minera tenure rights, It prevents al but the

shortegt term planning of land use and services for the tract itself and the surrounding
area.

The performance requirements and incentives under the Federal mining and min-
eral leasing laws are discussed in sections C and D. These requirements and incentives
are inadequate to assure diligent exploration and development for all or amost all of
the minerals. In addition, some of the requirements, such as the Federal and State
location, discovery, and work requirements under the Mining Law, result in make-
work, which often destroys nonmineral values without making any contribution to the
discovery or development of minera deposits. *

On the other hand, overly stringent production requirements, such as those re-
quiring a certain rate or continuity of production, can prevent conservation of mineral
resources that would have a greater value to the Nation in the future but are required
to be produced now, or can force premature abandonment or forfeiture of the mineral
tenure if the required production cannot be sold at a minimum profit. Similarly, if the
time allowed for production is too brief to allow complete mining of the deposit, mining
of only the higher grade ores will be encouraged, causing the same adverse effects on
maximum mineral recovery and mineral and nonmineral resource conservation as is
caused by royalties on the gross amount or value of production. 329

Such production requirements exist for most of the leasable minerals after the
primary period of the lease has expired, The fuel mineral leases are continued after
their primary period only so long as there is annual production, unless the Secretary of
the Interior suspends operations in the interest of conservation (a rare occurrence).
Certain other leasable minerals have an assured lease period of only 20 years, since
there is only a preferential right to renew the lease after the initial 20-year lease
period.

Even more extensive intrusions into the timing and rate of production are author-
ized but have not yet been implemented for federally leased oil and gas. The Energy
“See suhsec. F(3) ““See subsec. F[3).

“'See ch. 5, subsecs. D(8) and E(7). "See table 4.2 and the following pages in subsec. D{3)(c).
“Ibid., subsec. D(2).
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Policy and Conservation Act of 1975 directs the Secretary of the Interior™to deter-
mine the maximum efficient rate of production (MER)—which is defined as ‘‘the maxi-
mum rate of production . . . which may be sustained without loss of ultimate recovery

. under sound engineering and economic principles —for each oil field or gas field on
Federal land that produces, or is capable of producing, significant volumes of crude
oil, natural gas, or both, **The Act also authorizes the President to require production
from Federa land at the MER.

Historically, the MER concept has been used, as the word “maximum” in “maxi-
mum economic recovery” would suggest, as a ceiling on production rates to prevent
waste of oil and gas caused by overly rapid pumping of the reservoir. The MER concept
and similar schemes were and are necessary to correct mineral production practices
that are wasteful from the standpoint of the Nation as a whole even though such prac-
tices may be “efficient” from the standpoint of the individual oil producer, * However,
the use of the MER not simply as a ceiling on permissible production rates, but rather
as the required rate of production, raises substantial logical, practical, and efficiency
problems. **

When MER is used merely as a ceiling, it is a requirement imposed to assure
achievement of maximum ultimate recovery. It corrects for a deficiency in the market
caused by the common-pool problem of different leases on the same oil or gas reser-
voir. It is not concerned with the timing or continuity of production, nor is it concerned
with the quantity, if any, produced at any particular time as long as the quantity is be-
low the alowable ceiling. It leaves those decisions to the lessee and the market. Thus,
it should result in the most efficient (least wasteful) production over time given ade-
guate competition.

MER has been applied almost exclusively to oil and gas. However, in recent years
both the Congress and the Department of the Interior have taken the maximum ulti-
mate recovery goal underlying MER, broadened it to encompass maximum economic
multimineral recovery and conservation of the full range of mineral and nonmineral re-
sources, and applied it in various ways to development and production under al miner-
a leases.

For example, the operating regulations for all mineral leases other than coal, geo-
thermal steam, oil and gas, or in situ oil shale leases require that:

Mining operations shall be conducted in a manner to yield the ultimate maxi-
mum recovery of the mineral deposits, consistent with the protection and use of other
natural resources and the protection and preservation of the environment—Iand,
water, and air. **

However, the regulatory requirement of maximum recovery of the mineral deposits
(not just the leased mineral) is significantly undermined by the explicit and implicit im-
pediments to multiple mineral development created by the existing patchwork system
of Federal mineral laws.**

“The responsibility for establishing the production rates was “See MER Study, note 308: Bruce, ™ ‘Maximum Efficient
transferred to the Secretary of Energy in 1977, See ch. 6, subsec. Rate’—Its Use and Misuse in Production Regulation.” 9 Nat. Res
Azl . 441(1976).

A2 1.5.0.§ 6214 (1976). 30 CFR§ 231.3100) (1977 ) see ibid.. § 231.1(b).

‘See subsec, F(2) “See subsec, F1.
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The Geothermal Steam Act of 1970 and the regulations implementing it are
packed with provisions designed to assure maximum mineral recovery and conserva-
tion of mineral and nonmineral resources, including a statutory provision not only
alowing but also requiring substantial beneficial production or use of al vauable min-
eras found in solution or association with geothermal steam and susceptible of being
produced along with the production, use, or conversion of the geothermal steam, un-
less the Secretary of the Interior modifies or waives this requirement in a particular
case in the interest of conservation of natural resources or for other reasons satisfac-
tory to him, The only “other reason” specifically mentioned in the regulations is the
economic infeasibility (not just reduced profit) of such beneficial production or use of
byproducts. *'

Meanwhile, both economic and environmental components have found their way
into actual or proposed definitions of MER for oil and gas leases, **

The most recent congressional revision of the Federal mineral leasing laws, the
Federal Coal Leasing Amendments Act adopted in 1976, forbids approval of a coal
mining operating plan for a Federal lease unless the plan is found to achieve the maxi-
mum economic recovery of the coal within the tract. ** The committee report on the bill
that became law explained the meaning of and motivation for the maximum economic
recovery requirement as follows:

A primary concern of any future coal leasing program on public lands should be
the maximum economic recovery of the available coal resources. At present, easily
reached surface deposits which yield the highest profits are often the only resources
developed in an area that contains vast amounts of coal not so easily or profitably ex-
tracted. This results in the waste of valuable resources, and the creation of severe
environmental impacts, [The bill] seeks to prevent such waste by requiring the
Secretary to form leasing tracts which “permit the mining of al coa which can be
economically extracted. ” In addition, the Secretary is prohibited from approving any
mining plan which he finds does not achieve the maximum economic recovery of the
coal within the tract. **

The Act further specifies that, prior to issuance of any coal lease, the Secretary must
prepare a written evaluation and comparison of the effects (including, but not limited
to, impacts on the environment, agricultural and other economic activities, and public
services) of recovering coal by deep mining, by surface mining, and by any other meth-
od to determine which method or methods or sequence of methods achieve the maxi-
mum economic recovery of the coa within the lease,

The committee report also stated that the Secretary’s concept of a “logical mining
unit” was adopted to “further enable the maximum economic recovery from coal de-
posits.” ** Under the Act, the Secretary may approve consolidation of coal leases into a
logical mining unit only upon determining that “maximum economic recovery of the
coa deposit or deposits is served thereby, ” A logical mining unit is defined as ‘‘an area
of land in which the coal resources can be developed in an efficient, economical, and

"~ Ibid. the definitions.

42 F. R. 3904, 10744 (1977). MER Study, note 308. Techni- T30 ULS.CL§ 201{a ) 3)C) (1976).
ally, Ueconomic™ includes “environmental.” but the two are “H.R. Rep. No. 94-681. 94th Cong.. 1st sess. 20(1975).
ften distinguished in general discussions, as they are in one of “bid.
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orderly manner as a unit with due regard to conservation of coal reserves and other
resources.*

Clearly, the maximum economic recovery requirement was designed to conserve
mineral and nonmineral resources by restricting, insofar as possible, the practice of
mining only the more accessible or higher grade coal seams on Federal land. The im-
plementing regulations for surface coal mines require extraction of the coal resource
to the maximum extent possible so that future environmental disturbance caused by
the resumption of mining (or having to open an entirely new mine elsewhere) will be
minimized. ** Apparently, however, the maximum economic recovery requirement is
not being enforced; mining plans are being approved that do not include all the recov-
erable coa in a lease. **

G. Summary and Options

This section summarizes the material discussed in the previous sections of this
chapter by presenting four major options for consideration, The options are presented
in ascending degree of the amount and character of change involved when compared
with the existing systems—no changes at all, moderate adjustments to the existing sys
tems, magjor adjustments to the existing systems, and a comprehensive new system (for
al minerals or for the nonfuel minerals only) to replace the existing distinct systems,
The options, other than the “no change’ option, are presented in skeletal form in table
1 at the end of the executive summary.

In each option other than the “no change’ option, an attempt is made to eliminate
unnecessary or duplicative regulations, to address questions of efficiency and equity
in other regulations, and, where it seems appropriate, to replace regulatory restric-
tions with more flexible payment requirements or incentives. Many of the elements
discussed under these four options are controversial; some are highly controversial.
This report has not examined in depth the entire range of impacts that would be ex-
pected from the implementation of the options presented below.

Option 1. The Existing Systems (“No Change” Option)

The existing laws that govern mineral activities on Federal onshore land were
enacted over more than a century. Different provisions within the same law or in dif-
ferent laws were enacted for land in different States, for land acquired by different
methods, for different minerals, or for different geologic configurations of the same
mineral. The resulting collection of laws contains significant gaps in coverage, treats
physically similar lands or mineral deposits differently, and otherwise makes distinc-
tions that often seem arbitrary or are difficult to apply.

SO ULSAC§ 2020 (1976). the insertion of 4 “sound economic practice” limitation on the
443 CFR § 3041.2-2(¢) (1977). apparently based on Surface maximum recovery requirement for underground coal. 30 CFR §
Mining Control and Reclamation Act of 1977, §515(h)(1), 30 [1.5.C. 211.30(1977).
§ 1265 [b)( 1] (Supp. 1 1977). The regulation for underground coal “UUSL General Accounting Office, Inaccurate Estimates of
mines 1s very similar to the maximum recovery regulation for most Western (Coul Reserves Should Be Corrected, EMID-78-32. July 11,
of the feasable minerals quoted in the text at note 335, except for 1978, atii, 12-15.22-23, 28, 41.



168 .Management of Fuel and Nonfuel Minerals in Federal Land

The patchwork of existing mineral laws creates legal and practical barriers to
multiple-mineral exploration and development on the same tract of Federal land. It
also creates considerable uncertainty about the procedures to be followed to find and
develop the growing number of mineral resources, such as zeolites, that cannot easily
be classified as being subject to one law or another.

Tenure for mineral activities is uncertain and insecure under each of the existing
laws. Under the Mining Law, there is no way to obtain exploration rights secure
against the Government even after particular targets have been staked, and the pedis
possessio doctrine provides only very weak protection against other mineral explorers.
Under the leasing and sale laws, exploration rights valid against other mineral ex-
plorers and the Government can be obtained, but the granting of such rights is at the
complete discretion of the Secretary of the Interior. Development and production
rights for all minerals under the Mining Law and for nonfuel minerals under the leas
ing laws depend on satisfaction of the shifting and uncertain “discovery of a vauable
mineral deposit” test.

On the other hand, the existing laws provide very few effective requirements or
incentives for diligent exploration, development, or production once mineral rights
have been acquired. Speculators or inadequately financed explorers or developers
can tie up promising mineral land for many years, often indefinitely, or can burden
future mineral activity by retaining overriding royalties although they have done
nothing to develop the land. It is difficult, if not impossible, to prove noncompliance
with such work requirements as do exist, and the Government may not be able to
cancel mineral rights even when noncompliance has been proved. Many of the claim
location and work requirements imposed by the Federal and State governments under
the Mining Law do not promote the identification and development of economic miner-
al deposits, but rather result in needless damage to the land and expense to the ex-
plorer or developer. However, some States have recently changed their discovery work
requirements to reduce such needless damage and expense.

The maximum acreage limits on individual mining claims or mineral leases are, in
some cases, insufficient for modern mineral projects and techniques. These limits can
prevent formation of economic mining units for competitive leasing and can cause un-
necessary and unproductive work when the work requirements specified for each
clam or lease cannot be aggregated for contiguous claims or leases. Minimum acreage
limits either do not exist or are not set high enough to prevent splintering of economic
mining units by speculators, making it more difficult to assemble such units, admin-
ister the laws, and reduce the anticonservation effect of overriding royalties.

Expense and uncertainty exist under the leasing laws as a result of the blurred
distinctions between known and unknown mineral areas. Competitive bonus bidding
for known mineral areas places individuals and smaller firms at a disadvantage. Gross
royalties inserted in leases for known and unknown mineral areas can result in failure
to produce lower grade minerals that otherwise could be efficiently recovered.

Finally, the Mining Law has some outmoded provisions (such as the provisions for
extralateral rights and tunnel sites and the distinctions among lode and placer claims
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and millsites) that create problems for the mineral industry without serving any useful
purpose.

Option 2. Moderate Adjustments to the Existing Distinct Systems

Moderate adjustments could be made to some of the existing distinct systems that
would eliminate or reduce a good part of the inefficiency and uncertainty that now ex-
ist. These adjustments would be “moderate” in the sense that they would not alter the
basic character of any existing system. Consequently, they would not affect aspects of
a system that are a key part of its structure, nor would they eliminate the gaps and
uncertainties that arise from the existence of a number of distinct systems.

For example, the tunnel site, lode versus placer, and extralateral right provisions
in the Mining Law could be eliminated. Maximum limits on the size of individual claims
under the Mining Law could be replaced with much larger maximum limits on the area
that could be treated as a unit for the purpose of satisfying work requirements. Dam-
aging and unproductive claim marking and location requirements could be replaced
with filings in the local land office, as is currently the practice under the leasing laws.
The existing annual work requirements could be increased dlightly each year a claim is
held, and work performed in excess of the requirement for one year could be “banked””
and applied toward requirements in subsequent years. Payments could be allowed in
lieu of actual work. Failure to file proof of such work or make payment every year
would result in automatic cancellation of the claim. If it is desired to require payments
to the Federal Government for production of minerals under the Mining Law. then the
payments probably should be structured as a share of net profits (gross income less ex-
penses and a minimum return on investment) in order to avoid inefficiencies that may
result from other types of mineral value payment requirements. It should be noted,
however, that payments for mineral value are much less important, from the stand-
point of either efficiency or equity, than payments in lieu of work requirements or
payments for damage to nonmineral resources.

Similarly, maximum acreage limits could be eliminated from the leasing laws. An
escalating, payable, bankable work requirement could be introduced similar to the one
outlined above for the Mining Law and aready in effect for oil shale and geothermal
steam leases. Gross royalties could be replaced by profit-share payments,

Minimum sizes could be specified for claims and leases, and overriding royalties
could be eliminated, severely limited, or required to be based on net profits rather than
on gross income.

Claims and leases could be terminated automatically after 15 to 20 years if devel-
opment had not yet been completed—that is, unless there were a well or mine pro-
ducing or capable of producing. The escalating, payable, bankable work requirement
could be replaced, after development had been completed, by a requirement of annual
commercial volume production, or payment of an advance royalty on such production
in lieu of actua production. The Secretary of the Interior could be authorized to sus-
pend any work or production requirement for good cause shown in a particular case,
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but might not be allowed to extend the 15- to 20-year period alowed for completion of
development.

These adjustments could greatly improve the efficiency of mineral activities. How-
ever, substantial problems would remain. For example, the work requirements,
although improved, would still be insufficient to ensure diligent mineral activity, and
tenure for exploration, development, and production, especially for the nonfuel miner-
als, would continue to be uncertain and insecure.

Option 3. Major Adjustments to the Existing Distinct Systems

Further adjustments, in addition to those outlined in the previous “moderate ad-
justments” option, would be necessary to provide for secure tenure and diligent activi-
ty under the mining and mineral leasing laws. These adjustments would eliminate or
revise magjor elements of each separate system. However, they would still not eliminate
the gaps and uncertainties created by the existence of a number of distinct systems.

Secure exploration rights could be created under the Mining Law by granting to
each claimant an exclusive right to explore, good against the Government as well as
against other explorers, for a 2-year period, perhaps renewable for an additional 2
years for good cause shown. In addition, the “discovery of a valuable mineral deposit”
test for acquiring and maintaining development and production tenure could be elim-
inated, Any explorer willing and able to begin substantial development activity upon
termination of the exploration period would automatically be granted tenure for devel-
opment and production. Alternatively, development and production tenure could be
granted initially along with the exploration tenure, subject to the condition that explo-
ration be completed within 2 (perhaps extendable to 4) years. Either way, the tenure
package would be subject to the work requirements and time limits on development,
and the produce-or-pay conditions on production, outlined above in the “moderate ad-
justments” option. Moreover, to prevent speculation in and tying up of mineral land,
the escalating annual work requirements would be applied to exploration as well as
development and increased to a level comparable to actual expenditures on good faith
exploration and development. (The annual work requirements could be either uniform
requirements revised periodically on the basis of reported expenditures on actua proj-
ects, or ad hoc negotiated requirements built into a “development contract.”)

Patents (ownership documents) would continue to be granted under the Mining
Law, but only after commencement of development. To prevent abuse of the liberalized
tenure provisions, a patent would grant ownership of the minerals only, not the sur-
face. Use of the surface, for mining-related purposes only, could be alowed upon pay-
ment of an appropriate rental. The mineral ownership would revert to the Government
if the annual work or production requirements were not satisfied or if the surface
were used for nonmineral purposes,

Similar adjustments could be made under the leasing laws, The “discovery of a
valuable mineral deposit” test for acquiring development and production tenure for
nonfuel minerals under the leasing laws could be replaced by automatic grants of such
tenure, as outlined immediately above for the Mining Law, and subject to the same
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work requirements, time limits, and conditions. These work requirements, time limits,
and conditions could also replace similar but less effective provisions currently ap-
plicable to the tenure granted for exploration, development, and production of the fuel
minerals under the leasing laws. Again, the escalating work requirements would have
to be increased to a level comparable to actual expenditures on good faith exploration
and development in order to avoid speculation in and tying up of mineral land.

Finaly, the distinction between known and unknown mineral areas could be elim-
inated from the leasing laws and avoided under the Mining Law, since (a) profit-share
mineral value payments should satisfy those who believe that the Government should
receive payment for its mineral resources, (b) the substantial escalating work require-
ments should deter speculation, and (c) the elimination or restriction of overriding
royalties should also deter speculation and minimize burdens on production resulting
from such speculation. Competitive bidding or a lottery are two options that could be
reserved for those situations where more than one person filed a claim or applied for a
lease for the same tract of land during, for example, any 10-day period.

As is discussed below and in section H of chapter 5. several of these major adjust-
ments would eliminate some of the strongest protections of nonmineral values that now
exist under the mining and mineral leasing laws (e. g., the “discovery of a valuable min-
eral deposit” test for acquiring development and production tenure under the mining
and mineral leasing laws and the ability to withdraw claimed land from continued ex-
ploration under the Mining Law). Therefore, it is doubtful that these adjustments could
be made without also making other changes to ensure proper balancing of mineral and
nonmineral resource values.

Option 4a. Replacement of the Existing Distinct Systems With
a Comprehensive System for All Minerals

If al the moderate and major adjustments listed above were made to the existing
distinct systems, the various systems would be practically identical in structure, re-
quirements, and effects, and there would be little reason for continuing the distinc-
tions among minerals and lands covered by the systems.

Thus, the confusion and costs involved in applying the lines that separate the sys
tems, and the impediments to efficient multiple-mineral operations inherent in such
line-drawing, could be eliminated by combining al minerals and lands under one com-
prehensive system (either location, leasing, or some other system). A claim or lease
under this comprehensive system would grant exclusive rights for al minerals.

The major remaining obstacle to such a comprehensive system would be the
theoretical distinction between a miner's absolute right of access under the Mining
Law and his access subject to the discretion of the Secretary of the Interior under the
leasing and sale laws. But the ‘*absolute” right of access under the Mining Law can be
and increasingly has been blocked or restricted through land withdrawals or through
delays or restrictions on rights-of-way or other land use permits. Withdrawals can
now be made at any point during exploration under the Mining Law, so that explora-
tion access and tenure are even more uncertain under the Mining Law than they are
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under the leasing and sale laws. One of the major adjustments to the Mining Law listed
above would provide for exploration tenure secure against such land withdrawals. But
it is doubtful that such an adjustment could be made without eliminating the absolute
right of access, unless better provisions for coordinating mineral and nonmineral ac-
tivities were aso adopted. If such better provisions were available, they could be ap-
plied also to the leasing and sale laws in order to reduce the need for Secretarial

discretion over access under those laws.

In sum, the need (or lack of need) for Secretarial discretion over access is the
same under each of the adjusted distinct systems, and the resolution of the discretion
issue should be the same for each distinct system, or for any comprehensive system re-
placing the distinct systems. In other words, the discretion issue should not deter con-
sideration of adopting a comprehensive new system,

Option 4b. Partial Replacement of the Existing Distinct Systems With
a Comprehensive System for Nonfuel Minerals Only

For a number of reasons, it might be considered desirable to exclude the fuel min-
erals (except perhaps uranium) from a comprehensive system like the one described
above.

First, Congress has given considerable attention to the laws governing some of the
fuel minerals—oil, gas, geotherma steam, and coal. Congress might not want to alter
laws in which it had aready invested so much effort, even though those laws contain
many defects in common with the systems governing nonfuel minerals. This is actualy
an argument against making any adjustments at al to the fuel mineral leasing systems,
rather than an argument against including them, once adjusted, in a comprehensive
system.

Second, it would be difficult to define the Department of Energy’s proper role,
under its recently granted authority over some aspects of fuel mineral leasing, in a
comprehensive system that combined all minerals under each claim or lease. This diffi-
culty would be eliminated if, as is suggested (on other grounds) in one option in section
F of chapter 6, the Department of Energy’s authority over fuel mineral leasing were re-
vised or revoked.

Third, there are large, known, untapped resources of some fuel minerals—for ex-
ample, coa and oil shale. It has been argued that greater control should be exercised
over these fuel minerals in order to prevent premature or speculative leasing and un-
desirable cumulative damage to the physical and socioeconomic environments, But
such control would clearly be available under a comprehensive all-mineral system that
made access subject to the discretion of the Secretary of the Interior. Even under a sys
tem of nondiscretionary access, these concerns could be handled adequately by appro-
priate diligence, payment, nonmineral resource protection, and socioeconomic: impact
provisions in an al-mineral system.
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Federal land contains both important mineral and nonmineral resources.
The existing laws treat mineral exploration, development, and production as
distinct activities outside the mainstream of the land use planning and man-
agement process, although minerals and nonmineral resources are both part
of the land, and decisions, policies, and actions affecting each inevitably af-
fect the other.

Historically, mineral u