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INTRODUCTION AND EXECUTIVE SUMMARY
SCOPE

This report describes research contracted by the U.S. Geological Survey with the
University of Arizona (1434-92-C-30041) to evaluate the U.S. Geological Survey’s Three-
Step assessment methodology. Specifically, solicitation 7881 provided the following
statement of work:

"Provide assistance to the USGS by preparing a report that reviews and analyzes the
agency’s undiscovered mineral-resource assessment methodology and offers recommendations
for future method development and applications. The review should (1) examine the legal
and administrative obligations of the USGS to provide mineral-resource assessments; (2)
examine the evolution and description of current methodologies; (3) include a critique of the
presentation of results with respect to sensitivity analysis of the variability of input data and
perceived bias of analytical methods; (4) include a comparison of the methods used by USGS
with procedures in other organizations; and (5) include logistical requirements of the various
assessment methodologies. The report will provide recommendations which the USGS can
use in planning future research and product development.”

EVALUATION PANEL

Because of the interdisciplinary and predictive nature of assessment, the panel to evaluate
the methodology consists of eminent scientists from relevant disciplines or specialties:
economic geologists and explorationists, mineral economists, an exploration geophysicist, a
geologist with expertise in remote sensing and GIS, and a geostatistician (mathematician).
Members of the panel are Brian Skinner, Douglas Cook, Richard Nielsen, Larry Meinert,
Spence Titley, DeVerle Harris, Michael Rieber, John Sumner, Stuart Marsh, and Don Myers.

ARIZONA CONFERENCE

Subsequent to contracting for this study and in response to a planning meeting with Chief
Geologist Benjamin Morgan, the work was extended to provide a forum for controversies and
conflicts concerning resource assessment. This modification reflects the severity of some
controversies and the need for resolutions. Accordingly, a conference was held to provide
that forum and to inform the evaluation panel on the controversies and issues that relate to the
methodology.

INTRODUCTION AND EXECUTIVE SUMMARY 4



STRUCTURE OF REPORT

The report consists of five major parts. The first one examines the USGS assessment
program; accordingly, it begins with a description of the legal and administrative requirements
for assessments. This is followed by an overview of the Three-Step assessment methodology,
which is the primary subject of the study. This part concludes with a survey of users’
opinions about the quality of and usefulness of USGS assessments and about perceived bias
in assessments.

The second part, which consists of Chapter II, describes the objectives and agenda of the
Arizona Conference and summarizes proceedings of the conference by selected
methodological- or program-related controversy.

The third part (Chapter III) describes the evolution of assessment concepts and methods,
showing where the USGS Three-step method fits historically and conceptually. Moreover,
assessment methodologies used by other organizations are described generally, and the USGS
methodology is compared and contrasted with them.

The fourth part (chapters IV through IX) investigates selected technical topics that are
involved in assessment: a value measure for land use decisions, deposit models, tonnage and
grade distributions, geoinformation other than geology, subjective probability in general, and
assessment methodology and subjective probability. Each of these can be read independently,
however, the foundations for some elements of Chapter IX, Assessment Methodology and
Subjective Probability, are established in Chapter VIII, Subjective Probability.

The fifth part consists of Chapter X, Summary and Recommendations. This chapter
includes general comments about the assessment program, a description of positive elements
of the USGS methodology, and recommendations for modifications of assessment
methodology. Recommendations are separated into short-run (those that can or should be
initiated immediately) and long-run, those that are major modifications or require a major
effort to implement. Although this part stands alone and can be read separately, foundations
for evaluations and recommendations are laid in the foregoing chapters, especially those that
deal with technical topics.

Appendices to the report include the evolution of recent controversies and unresolved

questions or issues of the Arizona Conference (Appendix I), individual reports by some Panel
members (Appendix II), vitae of Panel members (Appendix III).
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EXECUTIVE SUMMARY |
|
STRUCTURE [
This brief summary consists of two major subjects: {) the USGS assessment program and

2) the USGS assessment methodology. l
A more complete summary and discussion of recommendations is provided in Chapter X.

Assessment program topics include administrative responsibilities of the USGS for
mineral resource assessment, guiding principlies, elementb of the three-step methodology, and
opinions of users about USGS assessments. ‘

A brief evaluation of the methodology overall follows the discussion of the program. A
brief discussion then is presented of major short-run mog;.ﬁcations that are recommended to
improve assessments. This is followed by summary statements about other specific short-run
modifications. The section concludes with a brief listing of long-run modifications.

Short-run modifications are those that either should be made immediately or that could be
made without a major effort. Long-run modifications are those that are either major kinds of
changes or require considerable time to develop and imlflement.

|
THE ASSESSMENT PROGRAM /

\
ADMINISTRATIVE RESPONSIBILITIES

Administrative responsibilities for mineral resource assessments derive from authorizing
legislation (U.S. Code) and memoranda of understanding of the USGS with the U.S. Bureau
of Mines, U.S. Bureau of Land Management, and the U.S. Forest Service. Authorizing
legislation deals with the following mineral surveys: Public Lands, Wilderness Lands, Alaska
Lands, National Security Purposes and on Mineral Lands, and National Forest Lands
Administered by the Department of Agriculture. i

The demands for and the requirements of mineral résource assessments are expected to
increase as requirements for optimum land use increase|in importance and complexity,
reflecting the evolution of societal preferences. Mceting these demands will require
improvements in programmatic support and management. As the institution responsible for
mineral resources, the USGS needs a dramatic change from a reluctant participant to an
enthusiastic supporter and leader of assessment activities and methods. In particular, USGS
management needs to 1) send a strong signal that mineral resource assessment is an important
professional activity, for many USGS geologists believe otherwise, and 2) take an active role
in directing USGS geologists to become involved in assessment activities. Finally,
institutional support of research and development of i ved assessment methodologies and
information support should be increased in magnitude and have greater continuity.

INTRODUCTION AND EXECUTIVE SUMMARY 6



The needs for consistency and accountability suggest that the responsibilities for research
and development of methodology, the training of assessors, the monitoring of the assessment
process, and the review of assessments should be institutionally centralized, with provision
made for oversight of the unit. Moreover, to ensure that the unit remains progressive and
opportunities exist for involvement, it is recommended that interested USGS scientists from
other units be rotated into the "central" unit for a limited, but appropriate period of time.

As methodology for improved assessments evolves, every effort should be made to apply it in
a uniform and consistent manner.

Experience has shown that when no mineral resources assessment is available at the time
that a decision on land use is made, the value of the land for its mineral resources is
considered to be zero. Thus, in order for the USGS to fulfill its administrative obligations,
assessments often must be made quickly, with existing geological information, even when the
information is much less than that desired for thorough scientific analysis. Naturally, such
assessments are highly uncertain and easily criticized. Often, these criticisms fail to recognize
that although the best assessment possible for the given circumstances may be uncertain, it is
better than no assessment, provided, of course, that the assessment is unbiased.

GUIDING PRINCIPLES

Uncertainty can, of course, be decreased if the decision can be deferred and funds are
made available for the acquisition of additional information. Although delay to acquire more
informatior is always better from the scientific point of view, it may not always be in the
best interest of society.

Geological maps and data and mineral resource assessments are information which, like
all information, has a cost as well as a benefit. At least in concept, there is an optimum level
of geological and mineral resource information, one for which the marginal cost to society
equals the marginal benefit. Thus, while scientists may always desire more geological
information for better assessments of mineral resources, efforts to acquire such must
ultimately be bounded by their value to society. On the one hand, this principle constrains
the pursuit of ever greater amounts of geological information. On the other hand, it dictates
that some level of geological and resource information should be acquired and that
geoscientists who understand the geology and genesis of mineral deposits should participate in
the use of available or augmented information to provide society with their best estimates of
undiscovered mineral resources. :

So far, the benefits and costs of resource information for land use decisions have dictated
a level of geological information that leaves the true state of undiscovered resources quite
uncertain. This will probably continue to be the case for the foreseeable future, at least for
those areas typically involved in land use decisions. Therefore, assessment methodologies
must be designed that can use meager or incomplete geological information and that quantify
uncertainty about the true magnitudes of number of deposits and resources. Accordingly, it

INTRODUCTION AND EXECUTIVE SUMMARY 7



is not useful to speak of "accurate assessments" or of "knowing" the number of undiscovered
deposits. We can know the number of economically exploitable deposits in an area if we
choose to simply by drilling at the required density. But, generally, the cost of that
knowledge is far greater than its value for the making of land use decisions.

Similarly, it is not useful to denigrate a methodology because of the meager geological
information used when neither time nor funding permit the acquisition of adequate
information. Unbiased scientific estimates based upon meager information will always be

better for land use decisions than simply assigning a mineral-use value of zero, except of
course when the actual value is zero.

THE THREE-STEP METHODOLOGY |

The USGS Three-Step assessment methodology conLists of the following major activities
|
|

(steps or parts):

Step 1
Delineation of geologically permissive areas by geologic environment and deposit type;

Step 2

Elicitation of quantiles ( at 'east probability format)| for number of deposits by deposit
type and permissive area;

Step 3

The computation of the cumulative probability distributions for GIPV (gross-in-place
value) and total amount of metal by permissive area and deposit type using Monte Carlo
methods to simulate number of deposits and to simulate deposit tonnages and deposit
grades for simulated deposits. This is performed by the computer program referred to as
MARK3.

Typically, the assessment is reported as a single value and as selected values from an
estimated probability distribution. The single value reparted is an estimate of the expected
GIPV and is computed as an arithmetic average. The estimated probability distribution for
GIPV is represented by 90, 50, and 10 percentile GIPVs (GIPV,,, GIPV,, , GIPV,, ) i.e. those
GIPVs for which the probabilities are 0.90, 0.50, and 0.10 that the true GIPV is at least as
large as GIPV,, , GIPV,, GIPV,,, respectively.

INTRODUCTION AND EXECUTIVE SUMMARY ‘ 8



OPINIONS OF USERS OF USGS ASSESSMENTS

A telephone survey of thirty-five users of USGS assessments revealed that the work of
the USGS and the USBOM generally is well regarded, although there are a few detractors.
The USGS is not viewed as an advocate of mining or anything else; the USGS is generally
perceived as unbiased'.

Based upon this survey, users, with very few exceptions, consider GIPV to be much
better than favorability ratings, i.e. high, medium, and low, and some criticize favorability
ratings as being useless for land use decisions, especially when multiple uses or multiple
commodities must be considered.

When critical remarks were encountered in the survey of users, they usually were that the
assessed quantities (metal or GIPV) are too low; the USGS is too conservative; or, that the
USGS is too risk averse, i.e., "afraid to stick its neck out". Other criticisms are that the
USGS is too academic, that it is too slow in responding to user’s needs, that assessments are
based upon too little data, and that it should do more to describe and interpret assessed
quantities so that they are more easily understood and more useful in making land use
decisions. Essentially, the message is that although the USGS earns high marks for
professional work, it earns low marks in education of the users, in instruction about the use of
its assessment product, and in the geoinformation used in assessments. Of course, the level
of geoinformation used in assessments often is beyond the control of the USGS.

OTHER BROAD CRITICISMS

Other broad criticisms are that assessments often are incomplete in that some relevant
deposit types are not considered and that sometimes not all available information is used by
the USGS. Nonmetallic or industrial minerals usually are excluded, as also are those metal
deposits for which tonnage and grade models are not available. In some instances, surveys
and evaluations by other federal or state agencies seem to have been ignored. Greater effort
should be made to assemble and use all available information when compiling the data base
for assessment.

METHODOLOGY OVERALL

When compared with the many techniques and methods that have been developed and
employed in some aspect of mineral resource assessment, the USGS three-step methodology

! Note that the meaning of "unbiased" here differs from its

technical use as a property of a statistical estimator, e.g. the
arithmetic average, although there is a connection between the two
meanings.

INTRODUCTION AND EXECUTIVE SUMMARY 9



is based upon sound geological principles in that assessment is performed through the
"windows" of geologic environment and geologic deposit model.  That others, e.g. British
Columbia and the East-West Center, are replacing previous methodologies with new ones that
are very similar to the three-step methodology is a kind of certification of the basic soundness
of the USGS methodology. Even so, as land use issues become more complex and decisions
become more difficult, assessments must continue to improve. Accordingly, there are
modifications in methodology that have the potential for improved assessments. These are
summarized in a subsequent section, after brief comments are presented on the existing
methodology and recent criticisms of it.

Many of the recent criticisms of the methodology are either fundamentally incorrect or
exaggerated in terms of their technical merit. Contrary to recent, widely circulated
claims, the three-step methodology does not lead to biased or grossly exaggerated
assessments, provided that it is properly applied, the assessors are unbiased” and that
the product is properly understood:

* The use of geologic analogy (including exploration or assessment experience) is
appropriate, as it currently is the only feasible method for resource assessment
using the expertise of geologists; |

* Tonnage and grade models constructed from discovered deposits are appropriate
when the assessment objective is to support land use decisions, given current or
recent prices;

* When tonnage and grade models are properly constructed, their use to
constrain/support the estimation of number of deposits is basically a good idea,
as it ensures that all geologists assess the same thing;

* The notion that the number- of- deposits distribution generally should always be
exponential is fundamentally incorrect when probabilities are conditioned on geology
and size of permissive area;

* The current elicitation of quantiles is disn'ibutiol-frce, meaning that it does not
assume or impose any distribution form or imply anything about clustering;

* The combining of number of deposits and tonna%e and grade distributions by Monte
Carlo simulation in MARKS3 is basically sound;

* Improper operations within MARK3 are not the cause of large GIPV values;

* Although GIPV is not a good measure of social value, its use by the USGS is
consistent with other assessed values, e.g. timber, recreation;

INTRODUCTION AND EXECUTIVE SUMMARY ‘ 10



SHORT-RUN MODIFICATIONS TO IMPROVE ASSESSMENTS
REPLACE GIPV WITH RGIPV

The panel recommends that the USGS modify GIPV to RGIPV (restricted gross in-place
value). Essentially, computing a probability distribution for RGIPV requires extending
MARKS3 to filter all simulated deposits and to compute GIPV using only those deposits
whose simulated tonnages, grades, and depths indicate potential for economic exploitation,
given current and recent prices.

Since many users seem to be satisfied with GIPV, this recommendation requires some
explanation. First, some of the user satisfaction with GIPV is relative: when compared to
high, medium, and low favorability ratings, GIPV generally is seen as a significant
improvement. Second, some users take GIPV only as a starting point and perform their own
economic analyses. Third, many users may be unaware of the great variation across deposit
types of the economic viability of the deposits that comprise the tonnage and grade
distributions. Because of this variation, GIPV, as currently computed for a given region,
means something different for, say, simulated porphyry copper deposits than it does for, say,
simulated podiform chromite deposits.

REPORTING OF ASSESSMENTS

As indicated above, users generally are not satisfied with the reporting of assessments.
The Panel concurs with some criticisms made by users and recommends that the USGS
provide graphic as well as numerical presentations of the relative frequency histogram (or, a
smoothed version) of simulated results (RGIPV). This would replace the reporting of the
mean GIPV and the GIPVs for the 0.9, 0.5, 0.10 cumulative (at least) probabilities.
Moreover, selected statistics, e.g. arithmetic mean, mode, and 95% confidence limits, should
be depicted on this histogram. Each reported assessment should contain "boiler plate” for the
interpretation of reported results, both in technical and layman’s terms. So that users are
aware of uncertainties about assessed values, a histogram for each assessor should be
reported, as well as the average (across assessors) histogram. This should be done separately
for each deposit type and for the aggregate of deposit types. Finally, reporting of results
should be consistent across assessments.

SUMMARIES OF OTHER SPECIFIC SHORT-RUN MODIFICATIONS

The Panel recommends that the following short-run modifications or extensions be made
in the USGS methodology for the assessment of undiscovered mineral resources:

* Comprehensive guidelines should be established for:
the construction of deposit models,

INTRODUCTION AND EXECUTIVE SUMMARY 11



the identification of deposit types,
the delineation of permissive areas, and
the elicitation of subjective probabilities.

* These guidelines should be made easily available to any interested party, and they
should be consistently applied;

* Make a permanent (computerized) record for each assessment of the important
geological rationale for the identification of deposit types, the delineation of permissive
areas, and the assessed number of deposits; |

* The number-of-deposits distribution should be elicited as probabilities for specific
numbers or for intervals of numbers of deposits, the intervals being specified by the
individual providing the subjective probabilities.

* Whenever data and knowledge permit and a specific assessment requires it, the global
tonnage and grade distributions should be tailored to account for terrane effects or
regional gradients and for differences in economiq circumstances.

* Direct elicitation of subjective probabilities shoulJ stress extreme events (numbers of
deposits) or intervals of events. ’

* A revised MARK3 should be designed to include uncertainties about deposit type.

* Much greater care must be given to a consistent application of methodology as it
pertains to the following:

* delineation of permissive areas

« number of assessors

 composition of assessment team (group)
« clicitation and encoding procedure.

* The minimum composition of an assessment lmrﬁ is the following:
« aregional geologist who is very familiar with the geology of the assessment area,
< an economic geologist who is very knowledgeable
about deposit types and models,
«+ a geophysicist with some exploration experience,
+ a remote-sensing/GIS geoscientist, |
+ an assessment methodology specialist. |

* There should be a minimum of three assessors on each team; thus, if the assessment
methodology specialist-also assesses, the assessment team would have a minimum of 7,
with the above composition.

INTRODUCTION AND EXECUTIVE SUMMARY 12



* The primary purpose of the assessment team (group) is to ensure that the necessary
. expertise is available and to facilitate a thorough discussion of relevant science, data,
experience, and analogue areas.

* A short-run strategy for group assessment is the following:
+ maintain at least the established minimum composition and number of assessors;
+ provide a forum for thorough discussion, as described above;
+ subsequent to discussion of science and the delineation of permissive areas, obtain
separately and privately an initial assessment of the probability distribution for
number of deposits by deposit type and permissive area;

« prior to reconvening the group, each assessor identifies those geological or
informational issues to which his assessment is most sensitive by permissive area;

+ In group session, each of the geological and informational issues identified
collectively is thoroughly discussed, and relevant information is introduced;

+ there is no discussion in the reconvened group of number of deposits in the
permissive areas;

 subsequent to the thorough discussion of science and informational issues, each
assessor privately makes a final assessment of the probability distribution for
number of deposits;
. + there is no attempt to reach group consensus;
+ each assessor’s subjective probabilities are submitted to the simulation program
(revised MARK3) which produces a relative frequency approximation to the
probability density function for RGIPV.

* Increase the emphasis on geophysical and remote-sensing information in assessment.

LONG-RUN MODIFICATIONS OR EXTENSIONS OF METHODOLOGY

Long-run modifications are by definition either major in kind or changes that need time to
develop, test, and implement. Here, only the major ideas of these long-run modifications are
briefly noted, the reader being referred to Chapter X and relevant specific chapters for a
development and rationalization of the ideas:

* redo and add to the deposit models of Bulletin 1693 and provide in computerized
format;

* expand the deposit modeling effort to include expertise outside of the USGS;

. INTRODUCTION AND EXECUTIVE SUMMARY 13



* explicitly include exploration information in assessments by either developing an
exploration data base when requisite information is available or a methodology to
estimate (using expert explorationists) intensity of exploration when requisite data are .
not available;

* develop a formal and structured process for ehc1tat10n of judgement and the encoding
of probabilities for number of deposits; ‘

|

* investigate influence allocation by the RCON or similar system as a means for
optimum weighting and integrating of different expertise, e.g. geophysics and
economic geology, for a group assessment;

* increase the use of geophysical and remote sensing information and their formal
integration with geological information in assessmient;

* increase the formal representation of all geoinformation with GIS;

* implement formal pattern analysis to support the c#ehncanon of assessment areas and

the assessment of number of deposits; |
|

* expand applied geologic research on ore deposits,
to regional structures, terranes, and rock types; |

* cortinue research for a "metric" for occurrence probabilities; .
* selectively integrate objective quantitative methods into assessment methodology;

* continue research and development of PROSPECTOR I and III for the identification
of deposit types and the delineation of assessment areas.

INTRODUCTION AND EXECUTIVE SUMMARY ‘ 14 .
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AUTHORIZING LEGISLATION AND MEMORANDA

PERSPECTIVE

This section identifies the legal and some administrative obligations to assess mineral
resources. It is not, nor is it meant to be, a legal document. It is meant to be descriptive of
the current requirements. For this reason the U.S. Code (USC) was relied upon throughout.
This section further, by mention, indicates the needs of several government agencies for
mineral resource information to fulfill their stewardships and mandated programs.

As the legislation is not always explicit concerning which agency is to do what
specific tasks, memoranda of understanding have been signed among those directly affected:
the U.S. Geological Survey (GS), the U.S. Bureau of Mines (BOM), the U.S. Bureau of Land
Management (BLM), and the U.S. Forest Service (FS). A review of these memoranda
follows. They should be recalled in the context of the subsequent code review.

MEMORANDA

The U.S.Geological Survey (GS) has signed a Memorandum of Understanding (MOU)
with the Bureau of Mines (BOM)(June 1987) and both the Bureau of Land Management and
the Bureau of Mines (January 1991). An Interagency Agreement between G.S., the BOM
and the U.S. Department of Agriculture, Forest Service (FS) was signed January 1987. In
general, it is the GS that is to assess the mineral endowment of areas and commodities in
such form that the BOM can develop economic resource evaluations from these data on
undiscovered resources. As the BOM is to conduct mineability and metallurgical studies as
well as conducting economic studies and forecasts of needs, it is at least implied that the GS
is to provide the data in gross terms to the BOM while the BOM is to use such data as the
basis for their own net value estimations. Jointly, their work is to provide the bases for
resource considerations in land-use or commodity-related decisions by policy makers.

The 1991 MOU reports a goal of the three agencies to jointly provide current minerals
information to support or supplement BLM’s existing mineral resource inventory and
evaluation responsibilities, especially where 1) land withdrawal from mineral entry is
contemplated, 2) the market value of a known or suspected commodity in an area has
significantly increased, 3) mineral development is an identified planning issue or, 4) the
current mineral inventory is incomplete. This MOU, however, requires only that
undiscovered resources are to be: (1) delineated by significant commodity; (2) rated as high,
moderate, low, or unknowr:; and 3) reported as quantitative probabilistic estimates where
possible.

The MOU derives its authority from the Federal Land Policy and Management Act
(FLPMA) of 1976 (Section 102(a)). Of particular interest here is the assertion that "the
national interest will be best realized if the public lands and their resources are periodically
and systematically inventoried and their present and future use is projected through a land-use
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planning process coordinated with other Federal and State planning efforts;" and also that "the
public lands be managed in a manner which recognizes the Nation’s need for domestic
sources of minerals, food, timber, and fiber from the public lands ..." Congress declared
specifically that: "when considering public interest the Secretary concerned shall give full
consideration to better Federal land management and the needs of State and local people,
including needs for lands for the economy, community expansion, recreation areas, food,
fiber, minerals, and fish and wildlife ..." (section 206(a)); "the Secretary shall prepare and
maintain on a continuing basis an inventory of all public lands and their resource and other
values ... This inventory shall be kept current so as to reflect changes in conditions and to
identify new and emerging resources and other values." (section 201(a)); and "land-use plans
shall be developed for the public lands regardless of whether such lands previously have been
classified, withdrawn, set aside, or otherwise designated from one or more uses" (section
202(a)). BLM is responsible for these actions on the public lands, as described in FLPMA
and Secretarial Order Number 3087."

"Subsequently, these directives were re-emphasized when the Secretary was directed
by Congress in the "National Materials and Minerals Policy, Research, and Development Act
of 1980" (30 U.S.C. 1604(e)) to initiate actions to improve the availability and analysis of
mineral data in Federal land-use decision making." \

(In particular), "The GS is assigned the responsibility to examine, assess, and
otherwise survey the mineral resources of the United States. This responsibility is defined
under, or results from, a variety of legislative actions and associated documents and
agreements, including the: Organic Act of (43 U.S.C. 31(a)); Strategic and Critical Materials
Stock Piling Act of 1946 (50 U.S.C. 98); Transfer of Functions From Secretary of Interior to
Secretary of Agriculture with respect to exchanges of non-Federal lands for national forest
lands or timber (7 U.S.C. 2201(note)); Wilderness Act of 1964 (16 U.S.C. 1131); Mining and
Minerals Policy Act of 1970 (30 U.S.C. 21(a)); Materials and Minerals Policy, Research and
Development Act of 1980 (30 U.S.C. 1601 et seg.); Forest and Rangeland Renewable
Resources Planning Act of 1974 as amended by the National Forest Act of 1976 (16 U.S.C.
1600 et seq.); Federal Land Policy and Management Act of 1976 (43 U.S.C. 1701); and
Alaska National Interest Lands Conservation Act of 1980 (16 U.S.C. 3141-3150, 3161).

The Interagency Agreement referred to above adds public lands administered by the
Forest Service to those administered by BLM to be surveyed for mineral resource values by
the USGS. The objective, authorized in the National Materials and Minerals Policy,
Research, and Development Act of 1980 (30 U.S.C. 1 (e)), is to initiate actions and
improve the availability and analysis of mineral data in Federal land decision making. The
Forest Service is to recognize and consider the relationship of the mineral resources to
renewable resources in the forest planning process. As in the 1991 MOU, the USGS assesses
the favorability for the occurrence of undiscovered mineral and energy resources, delineated
by significant commodities, as high, moderate, low, or unknown; where possible, resources
are to be reported as statistical estimates.
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LEGISLATION
MINERAL SURVEYS OF THE PUBLIC LANDS

The traditional tasks of the United States Geological Survey (USGS), those most
closely associated with resource identification and quantification (i.e., mapping, geologic,
geophysical and mineral surveys and investigations), derive their authority both within the
United States and beyond its borders from Title 43 United States Code. The Organic Act of
1879, which established the USGS under the Department of the Interior, directed the USGS to
classify the public lands and examine the geological structure, mineral resources, and products
of the national domain. [43 U.S.C. 31(a)] Over time Congress extended the authority of the
USGS to undertake geological surveys and conduct investigations relating to mineral
resources outside the boundaries of the fifty States. Authority to survey and investigate
Puerto Rico is granted by 43 U.S.C. 49. The Secretary of the Interior is permitted under 43
U.S.C. 1457 to direct the USGS, or any other entity under his authority, to perform surveys,
investigations, and research in geology, biology, minerals and water resources, and mapping
in Antarctica and the Trust Territories of the Pacific Islands. The Secretary of the Interior is
authorized by 43 U.S.C. 31(b) to direct the USGS to examine the geological structure,
mineral resources, and products outside the national domain when the Secretary determines
that such actions would be in the national interest. The importance of international surveys
and investigations for national security purposes is indicated by the requirement that the
Secretary report annually to Congress on the USGS’s activities pertaining to areas outside the
national domain. [43 U.S.C. 31(c)]

The information obtained from activities of the USGS are important to mining and
mineral exploration, geological, geophysical, and other scientific research, and public policy.
Therefore, Congress has directed that the publications of the USGS "shall consist of
geological and economic maps, illustrating the resources and classification of the lands, and
reports upon general and economic geology and paleontology.” [43 U.S.C. 41]

The importance of geologic mapping by USGS has been recently noted by Congress.
The National Geologic Mapping Act of 1992 [43 U.S.C. 31a et seq.] authorized a federal
geologic mapping program "whose objective shall be determining the geologic framework of
areas determined to be vital to the economic, social, or scientific welfare of the Nation." [43
U.S.C. 31c(d)(1)] It is the finding of Congress that "geologic maps are the primary data base
for virtually all applied and basic earth-science investigations,” including "exploration for and
development of mineral, energy, and water resources” and "land-use evaluation and planning
for environmental protection.” {43 U.S.C. 31a(a)(2)] Under this Act, the USGS is required to
establish a national geologic-map data base, or archive, containing the results from the
geologic mapping program and other maps and data as the USGS deems appropriate. States
that participate in the geologic mapping program will be required to pay for half the costs in
that State. The "State geologic mapping component” will be integrated with other national
priorities. [43 U.S.C. 31a(a)(5)] The Secretary of the Interior is required under the Act to
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report annually to Congress on the status of the program, with recommendations for further
legislative actions. [43 U.S.C. 31g]

The integration of land-use evaluation and planning for environmental protection into
the framework of the geologic mapping program is a continuation of the public policy
objectives that have evolved since enactment of the Wilderness Act of 1964 [16 U.S.C. 1131
et seq.] and the National Environmental Policy Act of 1%29. Since the enactment of the
Federal Land Policy and Management Act of 1976 [43 U.S.C. 1701 et seq.], the USGS has
become much more involved in issues of land-use planning. Between October 1976 and
October 1991, the Secretary of the Interior was required under the "Bureau of Land
Management Wilderness Study" to determine the suitabiiity or nonsuitability of areas with
wilderness characteristics under the authority of the Secretary’' for wilderness designation.
Prior to making his recommendation for each area to the President, he was required by statute
to direct the USGS to conduct mineral surveys and the United States Bureau of Mines
(USBOM) to determine the mineral values, if any, that may be present in such areas. [43
U.S.C. 1782(a)] ;
|

The authority of the Secretary to direct the USGS$ to conduct mineral surveys in those
areas defined under 43 U.S.C. 1782 expired during Octaber 1991. The general land-use
planning ideas set forth in the Federal Land Policy and agement Act still remain in
effect, however. Congress has declared that "the national interest will be best realized if the
public lands and their resources are periodically and systematically inventoried and their
present and future use is projected through a land-use planning process coordinated with other
Federal and State planniag efforts,” and that "the public|lands be managed in a manner which
recognizes the Nation’s need for domestic sources of minerals, food, timber, and fiber from
the public lands including implementation of the Mining and Minerals Policy Act of 1970 (84
Stat. 1876, 30 U.S.C. 21a) as it pertains to the public lands.” [43 U.S.C. 1701(a)(2) and (12)]
A land-use planning process is to "use a systematic interdisciplinary approach to achieve
integrated consideration of physical, biological, economic, and other sciences." {43 U.S.C.
1712(c)(2)] Itis to "rely, to the extent it is available, on the inventory of the public lands,
their resources, and other values," and "consider present and potential uses of the public
lands." [43 U.S.C. 1712(c)(4) and (5)]

The Secretary of the Interior is required by statute to "prepare and maintain on a
continuing basis an inventory of all public lands and their resources and other values
* (including, but not limited to, outdoor recreation and scenic values), giving priority to areas of
critical environmental concern. This inventory shall be kept current so as to reflect changes
in conditions and to identify new and emerging resource and other values." [43 U.S.C.
1711(a)] The Secretary shall "provide State and local governments with data from the
inventory for the purpose of planning and regulating the uses of non-Federal lands in
proximity of such public lands.” [43 U.S.C. 1711(b)]

|
! The public lands administered by} the Secretary through the
Bureau of Land Management. ‘
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The Secretary, with public involvement, is required to develop, maintain, and, when
. appropriate, revise land-use plans which provide for the use of the public lands. [43 U.S.C.
1712(a)] Congress has declared that the goal and objectives for such plans be the
management of the public lands on the basis of multiple use and sustained yield unless
otherwise specified by law. [43 U.S.C. 1701(a)(7)] "Land-use plans shall be developed for
the public lands regardless of whether such lands previously have been classified, withdrawn,
set aside, or otherwise designated for one or more uses." [43 U.S.C. 1712(a)]

The Secretary may withdraw, exchange, or sell units of the public lands to facilitate
the land-use plans that have been developed. In executing land-use management decisions,
the Secretary, by his own motion or upon request by a department or agency head, may
authorize the withdrawal of units of the public lands from existing uses. [43 U.S.C. 1714(a)
and (c)] When evaluating the withdrawal of lands aggregating less than 5,000 acres, the
Secretary is authorized to make such withdrawals subject to a public hearing. Such
withdrawals may be for a period of time as the Secretary deems desirable, but shall not
exceed twenty years. [43 U.S.C. 1714(d)] For withdrawals involving 5,000 acres or more, the
Secretary must make his recommendation for withdrawal to the President and to Congress.
[43 US.C. 1714(c)] 43 U.S.C. 1714(c)(2) requires the Secretary to furnish to Congress:

1 a clear explanation of the proposed use of the land involved which led
to the withdrawal;

2) an inventory and evaluation of the current natural resource uses and
values of the site and adjacent public and non-public land and how it

. appears they will be affected by the proposed use, including particularly
aspects of use that might cause degradation of the environment, and also
the economic impact of the change in use on individuals, local
communities, and the Nation;

3) an identification of present users of the land involved, and how they
will be affected by the proposed use;

4) an analysis of the manner in which existing and potential resource uses
are incompatible with or in conflict with the proposed use, together with
a statement of the provisions to be made for continuation or termination
of existing uses, including an economic analysis of such continuation or
termination;

7 a statement of the consultation which has been or will be had with other
Federal departments and agencies, with regional, State, and local
government bodies, and with other appropriate individuals and groups;
and

12)  a report prepared by a qualified mining engineer, engineering geologist,
or geologist which shall include but not be limited to information on:
general geology, known mineral deposits, past and present mineral
production, mining claims, mineral leases, evaluation of future mineral
potential, present and potential market demands.
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Congress may terminate the withdrawal by passing a resolution disapproving of such a
withdrawal. If Congress does not disapprove, the Secretary may withdraw such lands from
current uses for a period of not more than twenty years.

Congress has declared that "land exchanges are a very important tool for Federal and
State land managers and private landowners to consolidate Federal, State, and private holdings
of lands or interests in land for purposes of more efficient management and to secure
important objectives including protection of fish and wildlife habitat and aesthetic values; the
enhancement of recreation opportunities; the consolidation of mineral and timber holdings for
more logical and efficient development; the expansion of communities; the promotion of
multiple-use values; and fulfillment of public needs." [Public Law 100-409, Sec. 2]
Therefore, Congress has authorized the Secretaries of Interior and Agriculture to acquire by
purchase, exchange, or donation, eminent domain lands or interests therein that shall become
additions to the public lands, or with respect to the Secretary of Agriculture additions to the
National Forest System. {43 U.S.C. 1715(a),(c) and (d)] .

"A tract of public land or interests therein may be disposed of by exchange by the
Secretary of the Interior ... and a tract of land or interest therein within the National Forest
System may be disposed of by exchange by the Secretary of Agriculture under applicable law
where the Secretary concerned determines that the public interest will be served by making
that exchange...." [43 U.S.C. 1716(a)] When considering the public interest the Secretary
concerned "shall give full consideration to better Federal land management and the needs of
State and local people, including needs for lands for the economy, community expansion,
recreation areas, food, fiber, minerals, and fish and wildlife anc the Secretary concerned finds
that the values and the objectives which Federal lands or interests to be conveyed may serve
if retained in Federal ownership are not more than the values of the non-Federal lands or
interests and the public objectives they could serve if acquired.” [43 U.S.C. 1716(a)]

The values of lands exchanged by the Secretaries either shall be equal® or the values
shall be equalized by the payment of money, provided that any payment of money by the
Secretary concerned does not exceed twenty-five percent of the total value of lands or
interests transferred from Federal ownership. [43 U.S.C. 1716(b)] For such exchanges an
appraisal of value must be made. The Secretaries of Interior and Agriculture were required
by 43 U.S.C. 1716(f) to promulgate comprehensive regulations governing exchanges of lands
and interest therein under this section and other applicable law by August 20, 1989. Congress
mandated that the rules and regulations reflect nationally recognized standards for appraisals
and the costs borne by each party associated with land surveys and appraisals, mineral
examinations, title searches, etc.

? Exchanges can be made pursuant to this section if the
values of the lands involved are approximately equal and if the
Secretary determines that the exchange is in the public interest,
provided that the Secretary has set forth regulations that define
the meaning of "approximately equal value." [43 U.S.C. 1716(h)]
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The Secretary of the Interior is authorized to sell public lands if he determines that (1)
the location or characteristics of such lands make it difficult or uneconomic to manage such
lands and they are not suitable to be managed by another Federal department or agency, or
(2) the lands were acquired for a specific purpose and the lands are no longer required for
that or any other Federal purpose, or (3) disposal of such lands will serve important public
objectives.’ [43 U.S.C. 1713(a)] "Sales of public lands shall be made at a price not less than
their fair market value as determined by the Secretary.” [43 U.S.C. 1713(d)] All conveyances
of title to lands issued by the Secretary (except land exchanges pursuant to 43 U.S.C. 1716)
shall reserve to the United States all minerals in the lands, together with the right to prospect
for, mine, and remove the minerals under applicable law and such regulations as the Secretary
may prescribe, unless the Secretary, after consultation with the appropriate department or
agency head, determines that there are no known mineral values in the land or that the
reservation will interfere with or preclude non-mineral development of the lands and that such
development is a more beneficial use of the lands than mineral development. [43 U.S.C.
1719(a) and (b)]

Conveyance of mineral interests shall be made to the existing or proposed owner of
the surface rights upon payment of administrative costs and the fair market value of the
interests being conveyed. The Secretary shall require the buyer to deposit a sum of money to
cover the administrative costs associated with, but not limited to, the "costs of conducting an
exploratory program® to determine the character of the mineral deposits in the land, evaluating
the data obtained under the exploratory program to determine the fair market value of the
mineral interests to be conveyed, and preparing and issuing the documents of conveyance."
[43 U.S.C. 1719(b)(3)(i)]

MINERAL SURVEYS OF WILDERNESS LANDS

The Wilderness Act of 1964 established the National Wilderness Preservation System.
[16 U.S.C. 1131] As a special provision for the use of wilderness areas, surveys for
gathering information about mineral or other resources are authorized as long as such
activities are carried out in a manner compatible with the preservation of the wilderness
environment. The Secretary of the Interior, in consultation with the Secretary of Agriculture,
may conduct ongoing surveys consistent with the concept of wilderness preservation through
“the United States Geological Survey and the United States Bureau of Mines to determine the
mineral values, if any, that may be present” in such areas. [16 U.S.C. 1133(d)(2)] The

® Whenever a tract of land in excess of 2,500 acres has been
designated for sale, the Secretary must inform Congress of such a
recommendation. Within ninety days, the Congress may adopt a
concurrent resolution preventing the sale. [43 U.S.C. 1713 (c)]

* The exploratory program shall be undertaken in accordance
with standards promulgated by the Secretary. [43 U.S.C.
1719(b) (3) (ii)]
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"results of such surveys shall be made available to the public and submitted to the President

and Congress." [16 U.S.C. 1133(d)(2)] The Secretaries of the Interior and Agriculture are .
jointly required to report annually to Congress on the status and extent of the wilderness

system, regulations in effect, other pertinent information, and any recommendations they may

care to make. [16 U.S.C. 1136]

MINERAL SURVEYS OF ALASKAN LANDS r

Mineral surveys of Alaskan lands are subject to the authority given the Secretary of
the Interior under 16 U.S.C. 3141 through 3151. The Secretary is authorized to "assess the
oil and gas, and other mineral potential of all public lands in the State of Alaska in order to
expand the data base with respect to the mineral potential of such lands.” [16 U.S.C. 3150]
"The Secretary may enter into contracts with public or private entities to carry out all or any
portion of the mineral assessment program.” [16 U.S.C. 3150(a)] Although the USGS is not
directed by statute to perform such assessments, the Secretary is required to submit annually
to Congress "all pertinent public information relating to minerals in Alaska gathered by the
USGS, USBOM, and any other Federal agency." [16 U.$.C. 3151]

The Secretary of the Interior is required to provide a comprehensive and continuing
inventory and assessment of the fish and wildlife resources of the coastal plain of the Arctic
National Wildlife Refuge (ANWR). The Secretary is also allowed to authorize exploratory
activity within the coastal plain in a manner that avoids)}igniﬁcant adverse effects on the fish
and wildlife and other resources. [16 U.S.C. 3142(a)]
activities have been prescribed by the Secretary, "any person including the United States
Geological Survey may submit one or more plans for exploratory activity ... to the Secretary
for approval.” [16 U.S.C. 3142(e)(1)] The Secretary "shall not approve of any plan submitted
by the United States Geological Survey unless he de ines that (1) no other person has
submitted a plan for the area involved which meets established guidelines and (2) the
information which would be obtained is needed to make an adequate report under subsection
(h) of this section.” [16 U.S.C. 3142(e)(2)] The provisions of 16 U.S.C. 3142(h) required the
Secretary to submit a report containing any information that would have been obtained by
USGS under 16 U.S.C. 3142(e)(2) by August 1985. Therefore, the statutory authority of the
Secretary to allow exploratory surveys by the USGS has expired.

fter guidelines for exploratory .

The Secretary was directed by 16 U.S.C. 3141 to carry out a study of all Federal lands
(other than submerged lands on the Outer Continental Shelf) in Alaska north of 68 degrees
north latitude and east of the westemn boundary of the National Petroleum Reserve - Alaska,
other than lands included in the National Petroleum Reserve - Alaska and in conservation
systemn units established by the Alaska National Interest Lands Conservation Act (Public Law
96-487, December 2, 1980, 94 Stat. 2371). "As part of the study, the Secretary shall review
the suitability or nonsuitability for preservation as wildemess" of these North Slope Federal
lands and report his findings to the President, who shall make his recommendations to the
Congress. [16 U.S.C. 3144]
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The Secretary is also authorized to conduct studies or collect and analyze information
from permittees of the oil and gas potential of non-North Slope Federal lands. [16 U.S.C.
3148] Permits may be issued for geological, geophysical, and other assessment activities as
long as these activities are conducted in a manner that is consistent with the purposes for
which the affected area is managed. The Secretary shall encourage the State of Alaska to
undertake similar studies on its lands. The Secretary shall integrate information from any
State studies with Federal studies. The Secretary is required to report annually to Congress
on his efforts regarding the leasing of, and exploration and development activities on, such
lands.

MINERAL SURVEYS FOR NATIONAL SECURITY PURPOSES AND ON MINERAL
LANDS

The are no explicit statutory requirements concerning the responsibilities of the USGS
under the Strategic and Critical Materials Stock Piling Act of 1946 [50 U.S.C. 98], the
Mining and Minerals Policy Act of 1970 [30 U.S.C. 21a], and the National Materials and
Minerals Policy, Research and Development Act of 1980 [30 U.S.C. 1601 et seq.]. However,
either the President or the Secretary of the Interior is directed to perform functions pursuant
to each Act.

In enacting the Strategic and Critical Materials Stock Piling Act of 1946, the Congress
found that "the natural resources of the United States in certain strategic and critical materials
are deficient or insufficiently developed to supply the military, industrial, and essential
civilian needs of the United States for national defense.” [50 U.S.C. 98a] Congress directed
the President to "make scientific, technologic, and economic investigations conceming the
development, mining, preparation, treatment, and utilization of ores and other mineral
substances that (A) are found in the United States, or in its territories or possessions, (B) are
essential to the national defense, industrial, and essential civilian needs of the United States,
and (C) are found in known domestic sources of inadequate quantities or grades." [50 U.S.C.
98g(a)(1)] "Such investigations shall be carried out to determine and develop new domestic
sources of supply of such ores and mineral substances.” [50 U.S.C. 98g(a)(2)] The President
is required to submit to the Congress an annual report detailing the research and development
activities regarding strategic and critical materials within the United States. [50 U.S.C. 98h(a)]

In the Mining and Minerals Policy Act of 1970, Congress declared "that it is the
policy of the Federal Government in the national interest to foster and encourage private
enterprise in

(1)  the development of economically sound and stable domestic mining,
minerals, metal and mineral reclamation industries;

) the orderly and economic development of domestic mineral resources,
reserves, and reclamation of metals and minerals to help assure
satisfaction of industrial, security and environmental needs;
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mining, mineral, and metallurgical research, including the use and
recycling of scrap to promote the wise and efficient use of our natural
and reclaimable mineral resources; and

the study and development of methods for the disposal, control, and
reclamation of mineral waste products, and the reclamation of mined
land, so as to lessen any adverse impact of mineral extraction and
processing upon the physical environment that may result from mining
or mineral activities." [30 U.S.C. 21a]

The Secretary of the Interior shall "carry out this jpolicy when exercising his authority
under such programs as may be authorized by law other than this section.” [30 U.S.C. 21a]
In his annual report to the Congress, the Secretary "shall include a report on the state of the
domestic mining, minerals, and mineral reclamation industries, including a statement of the
trend in utilization and depletion of these resources, together with recommendations for
legislative programs as may be necessary to implement this policy." [30 U.S.C. 21a]

In enacting the National Materials and Minerals Policy, Research and Development
Act of 1980, Congress declared that "it is the continuing policy of the United States to
promote an adequate and stable supply of materials necessary to maintain national security,
economic well-being and industrial production with appropriate attention to a long-term
balance between resource production, energy use, a healthy environment, natural resources

conservation, and social needs.” [30 U.S.C. 1602] The
responsible departments and agencies to:

sident shall coordinate the

identify materials needs and assist in the pursuit of measures that would
assure the availability of materials critical to commerce, the economy,
and national security;
establish a mechanism for the coordination and evaluation of Federal
materials programs, including those involving research and development
so as to complement related efforts by the private sector as well as
other domestic and international agencies and organizations;

establish a long-range assessment capability concerning materials
demands, supply and needs, and provide for the policies and programs
necessary to meet those needs;

promote and encourage private enterprise in the development of
economically sound and stable domestic materials industries;

encourage Federal agencies to facilitate availability and development of

domestic resources t0 meet critical matcripls needs. [30 U.S.C. 1602]
|

Congress also directed the Secretary of the Inte ior to "collect, evaluate, and analyze
information concerning mineral occurrence, production, and use from industry, academia, and
Federal and State agencies. [30 U.S.C. 1604(f)]
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MINERAL SURVEYS OF NATIONAL FOREST LANDS ADMINISTERED BY THE
DEPARTMENT OF AGRICULTURE

The Transfer of Functions from the Secretary of the Interior to the Secretary of
Agriculture (Public Law 86-509, 74 Stat. 205) transferred the administration of certain public
lands in various states from the Secretary of the Interior to the Secretary of Agriculture. The
authority of the USGS to determine mineral values was not terminated for most of these
lands, however, since the Secretary of the Interior retained certain powers. Section 2 of the
Transfer Act required the Secretary of Agriculture to obtain the approval of the Secretary of
the Interior whenever the Secretary of Agriculture disposes of certain lands specified in the
Act. For an exchange, patent or sale of these lands to occur, the Secretary of the Interior
must determine that the lands are non-mineral or give his approval of the valuation and
disposition of the minerals in the lands.

In recognition of the vital importance of America’s renewable resources of the forest,
range and lands administered by the Forest Service, Congress enacted the Forest and
Rangeland Renewable Resources Planning Act of 1974 as amended by the National Forest
Management Act of 1976. [16 U.S.C. 1600 et seq.] This Act directed the Secretary of
Agriculture to prepare a Renewable Resource Assessment (a ten year long-term resources
management plan) and a Renewable Resource Program (a five year management plan). [16
U.S.C. 1601 and 1602] To serve the national interest, Congress found that "the renewable
resource program must be based on a comprehensive assessment of present and anticipated
uses, demand for, and supply of renewable resources from the Nation’s public and private
forests and rangelands, through analysis of environmental and economic impacts, coordination
of multiple use and sustained yield opportunities..." [16 U.S.C. 1600 (3)] "As part of the
Assessment, the Secretary of Agriculture is required to develop and maintain on a continuing
basis a comprehensive and appropriately detailed inventory of all National Forest System
lands and renewable resources. This inventory is to be kept current so as to reflect changes
in conditions and identify new and emerging resources and values.” [16 U.S.C. 1603] In the
development and maintenance of land management plans for use on units of the National
Forest System, the Secretary shall use a systematic interdisciplinary approach to achieve
integrated consideration of physical, biological, economic, and other sciences. [16 U.S.C.
1604(b)]

The role of the USGS in facilitating the Forest Service’s inventory and program
requirements is not defined by statute. However, the requirements that the forests and
rangelands be managed on a multiple-use sustained-yield basis suggest that the USGS must
assist the Forest Service when the Forest Service undertakes its environmental and economic
analysis for each unit as required by 16 U.S.C. 1600 et seq. and the provisions of the
National Environmental Policy Act of 1969.

Annual evaluation reports for Congress shall set forth progress in implementing the

Renewable Resources Program, together with accomplishments of the Program as they relate
to the objectives of the Renewable Resources Assessment. "The evaluation shall assess the
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balance between economic factors and environmental quility factors. Program benefits shall

include, but not be limited to, environmental quality factors such as esthetics, public access,

wildlife habitat, recreational and wildemess use, and economic factors such as the excess of .
cost savings over the value of foregoing benefits and thel rate of return on renewable

resources.” [16 U.S.C. 1606(d)]
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OVERVIEW OF THE THREE-STEP METHODOLOGY
INTRODUCTION

The USGS currently estimates undiscovered non-fuel mineral resources using what is
known as "the three-part quantitative assessment method” (USGS, 1992, Bolivia). This
method has evolved since it was first applied in the Alaskan Minerals Resources Assessment
Program in the late 1970’s. The first suggestions of the parts of the method were by Singer
(1975) in a paper urging the presentation of resource estimates in a "disaggregated” form in
which estimates are made "of the quality and quantity of the resources available with respect
to the factors which affect possible economies and technologies”. Singer (1975) suggested
delineation of favorable or permissible domains, subjective estimation of the numbers of
deposits in an area and the use of statistical models of tonnage and grade based upon known
deposits of the same type to estimate undiscovered resources.

Although defined conceptually by Singer in 1975, the methodology was stated
succinctly and specifically by Singer and Ovenshine in 1979:
"The use of deposit types allows resource assessments to be performed in three basic
steps. First, areas are delineated according to the kinds of mineral deposits their
known geologic character will permit. Second, the number of deposits within each
tract is estimated. And third, the amount of metal and the characteristics of the ore in
the deposits are estimated by means of models of grades and tonnages based on
similar deposits. The relative economic importance of each tract can then be judged
on the basis of these last two evaluations."
This definition of the three-part assessment method, which is essentially the same as
described by Singer and Cox (1987), has as its final objective the estimation of the amounts
of specific metals present in specific deposit types in each delineated permissive tract.

As defined by Menzie and Singer (1990) the three-part assessment method consists of
: 1) delineating domains permissive for particular types of deposits, 2) estimating
characteristics of deposits with grade and tonnage models and 3) estimating the numbers of
undiscovered deposits in the delineated tracts. In this definition, the final objective appears to
be the estimation of numbers of deposits of specific types in the delineated tracts.

Most recently, Singer (1992) states: "In three-part assessments; (1) areas are delineated
according to the types of deposits permitted by the geology, (2) the amount of metal and
some ore characteristics are estimated by means of grade and tonnage models, and (3) the
number of undiscovered denosits of each type is estimated.” This is similar to the definition
offered by Menzie and Singer in 1990 with the addition of "amount of metal” to step 2. The
1992 definition is also very similar in wording to that presented in 1979 by Singer and
Ovenshine except that the second and third steps are in reverse order. However, the order has
important implications for the assessment objective. In one case the final objective appears to
be numbers of deposits and in the other, amounts of metals.
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In practice, resource assessments conducted by the USGS present numbers of deposits
in some cases (USGS, 1992 Bolivia) and amounts of metals in other cases (Diggles, 1991
Spotted Owl, McCammon, et al., 1991 18 Wildermness Areas, Hodges and Ludington, 1992

EMNSA).

The three-step quantitative assessment method is

actually a four-part method. The

first three parts are the same as listed by Singer (1992) and the fourth part is a Monte Carlo
simulation of deposits to obtain a probability distributio# for the amount of metal contained in

undiscovered deposits.

The following sections describe important aspects of the three-part quantitative
assessment method, drawing upon the following three papers: Menzie, Bagby, Page, 1987,

Menzie and Singer, 1990 and Singer, 1992.

USE OF DEPOSIT MODELS IN THE RESOURCE

Cox and Singer (1986), describe deposit models
diverse types of information used in the mineral resourc

ASSESSMENT METHODOLOGY

as the keystone to combining the
e assessment methodology. They

define a deposit model as "...systematically arranged information describing the essential
attributes (properties) of a class of mineral deposits. The model may be empirical
(descriptive), in which instance the various attributes are recognized as essential even though

their relationships are unknown; or it may be theoretical

attributes are interrelated through some fundamental

(genetic), in which instance the

Bulletin 1693 (Cox and Singer, 1986), deposit models have taken on greater significance in

the estimation of mineral resources. The Bulletin con
67 grade/tonnage curves represent a diverse spectrum of
data from over 3,900 individual deposits located in 110

(::ECPL" Since the releasv of USGS

ins 87 descriptive deposit models and

geological environments based upon
countries. The compilation of the data

and model interpretation are from a series of contribuﬁxs by authors both within and outside

the Geological Survey. Support documentation on the
bulletin can be found in Orris (1985), Orris and Bliss (1

lling and data support for the
985), Bagby and Berger (1986), Page

(1986), Cox and Rytuba (1987), Tosdal and Smith (1987), Bliss and Jones (1988).

Some fundamental terms used in the constructio
Cox and Singer as follows (USGS Bulletin 1693, p.1):

A ’Mineral Occurrence’ is a concentration of a

of Deposit Models are defined by

ineral (usually but not necessarily,

considered in terms of some commodity, such as copper, barite or gold), that is considered to
valuable by someone, somewhere, or that is of scientific or technical interest. In rare
instances (such as titanium in a rutile bearing black sand), the commodity might not even be

concentrated above its average crustal abundance. \

|

A ’Mineral Deposit’ is a mineral occurrence of sufficient size and grade that it might,
under the most favorable of circumstances, be considered to have economic potential.
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An ’Ore Deposit’ is a mineral deposit that has been tested and is known to be of
sufficient size, grade, and accessibility to be producible to yield a profit. The "profit"
decision under some economic regimes may extend beyond the viability of the individual
deposit and reflect the gross national economy of that country.

"Mineral Deposit Models’ are defined as systematically arranged information
describing the essential attributes (properties) of a class of mineral deposits. The model may
be descriptive reflecting the various attributes without regard to genetic relationships, or may
be theoretical, in which the attributes are interrelated through some fundamental genetic
concepts. Although not intuitively apparent it is the genetic modelling that is more easily
performed. Given the large number of observations required for the descriptive approach it
becomes difficult to distinguish the critical from the incidental attributes. If all information is
included, the number of unique features for each deposit yields an unwieldy number of
descriptive models approaching the number of deposits.

Cox and Singer (1986) describe the data as consisting largely of ore deposits for
which sufficient exposure permits an understanding of the character and features of the
mineralization. The authors note the bias towards large, higher grade metal concentrations as
many mineral occurrences are unrecognized as mineral deposits.

Geological Attributes (properties) of a mineral occurrence may be considered on two
scales. The local scale concerns those features that may be observed upon field examination
including mineralogy, zonal patterns, and local chemical halos. At a regional scale, the
Geological Attributes must be inferred from modelling of the global tectonic regimes using
known rock associations.

CONSTRUCTION OF THE DESCRIPTIVE DEPOSIT MODELS

Menzie, Bagby and Page (1987), in their discussion of the various classification
systems for mineral deposits, note that theoretical systems (for example Lindgren, 1933), are
based largely upon observation and interpretation from other branches of geoscience. They
caution that models based upon theoretical constructs may have too few examples to convey
the amount of variability inherent in most geologic processes. Likewise, purely empirical
models may contain an abundance of information, some of which is redundant. As a resuit,
the USGS descriptive models are a mix of theoretical constructs and empirical observations.
The theoretical aspects are introduced in the consideration of tectonostratigraphic terranes and
their associated mineral deposits. Whereas a statistical description based on an analysis of a
large number of known deposits maintains a strong empirical base for the models.

Certain types of tectonostratigraphic terranes are associated with classes of mineral
deposits. Menzie, Bagby, and Page (1987), focus upon the understanding of the formation of
ore deposits within the context of the geologic history of a given terrane. An assessment
requires an understanding of the tectonostratigraphic terrane and what deposit types can be
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expected. Knowing whether a deposit formed pre-, s‘yn-, or post-accretion is the key to
linking deposit models with their respective terranes. Thus, the models of Bulletin 1693 are
constructed in two parts; the Geological Environment (terrane-related features), and the
Deposit Description. The Geological Environment considers Rock Types, Textures, Age,
Tectonic Setting, and Associated Deposits, describing the major attributes of the geological
environment in which the deposits are found. The Deposit Description concemns itself with
the deposit characteristics themselves emphasizing recognition features such as geochemical
and geophysical anomalies. Cartoon style maps and crass sections are used to emphasize
spatial associations of geological attributes.

NEW DESCRIPTIVE MODELS

Subsequent to publication of Bulletin 1693 a prJliferation of both new models and
sub-classes of existing models culminated in the rclease[ of USGS Bulletin 2004 (Bliss, 1992).
Although many of the new deposit models characterize unique and previously unrecognized
classes, Bliss (1992), notes that inclusion into the Bulletin is not automatic. Only models for
which grade/tonnage relationships can be established are included. Furthermore, subtypes
within existing models can be established using 1) the geological attributes of ore type,
gangue type, alteration mineral assemblages, emplacement of ore deposition and host rocks
(see Heald and Others, 1987), and/or 2) statistical differences based upon grade and tonnage
characteristics (see Orris and Others, 1987, Theodore and Others, 1990, and Cox and Singer,
1988).

A significant contribution of Bulletin 2004 is the addition of deposit models that do
not readily lend themselves to description by tonnage and grade relationships. Orris and Bliss
(1989), define three new model types by: :

1. the contained-material model applicable to commodities where the material must meet
some minimum level of purity;
2. the impurity model for commodities where the level of impurities affects utilization;

3. the deposit specific model applicable to commoditie% that are unique as in the case of gem-
quality stones.

DELINEATION OF PERMISSIVE DOMAINS |

The first part in an assessment is the delineation of tracts that are permissive for the
deposit type of interest. As stated by Singer (1992): "Permissive boundaries are defined such
that the probability of deposits of the type being delineated occurring outside the boundary is
negligible; that is, less than 1 in 100,000 to 1,000,000." Geological environment and deposit
feature information contained in the descriptive deposit models is necessary for this step. As
suggested by Menzie and Singer (1990), permissive tract delineation can be accomplished in
three steps: 1) identify possible deposit types that may occur in the area, 2) identify mapped
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gcological features forming the general controls of a type of deposit, and 3) eliminate parts of
domains that are barren of the deposit type based on mineral exploration history and detailed
geological studies.

Identification of possible deposit types can proceed through the use of analogy,
projection and association (Menzie,Bagby,Page, 1987). The use of analogy entails the
examination of deposit types in other geologically similar areas. The presence of deposits in
well-explored adjacent areas of similar geology may allow the projection of those deposit
types into the study area. A known association between two or more deposit types may be
used to suggest a chance of occurrence of one deposit type in an area when an associated
type is known or suspected to be present.

Information on geological environment and ore controls present in descriptive deposit
models provides a starting point for the delineation of preliminary permissive tracts. Specific
host rock types and/or particular structural ore controls are used as the basis for drawing
preliminary domain boundaries. The detail of the available geological maps of the study area
will strongly affect this step. Geophysical or geochemical information are useful in the
extension and modification of the permissive tract boundaries. Of course, known occurrences
of the deposit type(s) of interest are very useful in permissive tract delineation. This
information is generally available only in explored areas.

Finally, parts of the preliminary permissive domains are eliminated if there is a high
degree of confidence that they are barren. An extensively explored area showing no evidence
of the deposit type of interest can be excluded from the permissive tract. Detailed
information on geology, geophysics and geochemistry can also be used to eliminate parts of
permissive areas. After elimination of barren areas, what remains are domains that may
contain undiscovered deposits of the type of interest.

TONNAGE AND GRADE MODELS

Singer (1992) states that given the high degree of dependency between the
grade/tonnage models and the estimated number of deposits there must be consistency
between the two. The estimation of the number of undiscovered deposits requires
consideration of deposit grade and tonnage characteristics. The statistical grade/tonnage
models in Bulletin 1693 provide the window through which consistent subjective estimation
of the number of undiscovered deposits is achieved.

In addition to classifying the known deposits of a region and aiding in delineation of
geologic domains, the models provide information about the potential value of undiscovered
deposits in this area. Thus, the models provide the key to economic analysis of these
resources (Singer and Cox, 1988). Menzie, Bagby, and Page (1987), describe the process of
building tonnage and grade models in three steps:
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Step 1. Identification of a set of well explored deposits of the type to be modelled. Naturally,
the success of tonnage/grade modelling is dependent upon the correct classification of the
descriptive models. The authors demonstrate that mis-classification may be identified by a bi-
modal sample where separation into two sub-classes of the model may be warranted. By
employing an iterative routine statistical outliers may be| identified.
|

Menzie, Bagby, and Page (1987), recognize that ‘tn the estimation of undiscovered
resources, having data on past production, reserves and resources at some uniform cut-off
grade would be ideal. Although this is rarely, if ever achieved, they remind the users of the
models that it is important to understand the nature of the data so that the causes of unusual
results can be identified. Bliss, McKelvey and Allen (1990), describe the data used to
construct the models as being based upon production and reserves of deposits prior to mining.
Cox and Singer (1986), describe the data as being pre-mining tonnages and grades from-over
3900 well-explored, well-characterized deposits permitting the construction of 60
tonnage/grade models. In the case of multiple tonnages|being reported the authors used that
tonnage corresponding to the lowest cut-off grade. The estimate of cut-off grade can vary due
to regional, national, or operator differences. The tonnage/grade figures are, however, thought
to represent the volume of mineralized rock that the operator believed to be economic under
some period of production. Cox and Singer (1986), report that 40% of the deposits included
were non-economic representing both small and low grade deposits.

Principal data sources for Bulletin 1693 are the ada Department of Energy, Mines
and Resources, 1980; DeYoung and others, 1984; Krauss and others, 1984; Laughlin, 1984;
Menzie and Mosicr, 1985; Mosier and others, 1983; Md/sier and others, 1986; Singer and
others, 1980; Yamada and others, 1980. Summary statistics, by deposit type, are listed in the
Appendix B of Bulletin 1693 and, where available, accompany the model description of
Bulletin 2004. These deposits are also cross-indexed to the descriptive models in Appendix
E. Although each point of the grade/tonnage plots are not identified by name, they do
represent an individual deposit (or rarely, a district), cumulated in ascending grade or tonnage
(Cox and Singer, 1986). Users of the models can use this information to identify points in
either tail.

The spatial distribution of the deposits remains an unresolved issue (see Bliss, 1992).
Cox and Singer (1986), report individual deposits whenever possible but warn that some
district scale data may be mixed into the model. The reader is presented with the list of data
used to construct each model and therefore may draw their own conclusions. Likewise,
caution must be exercised with by-product grade data for some deposit types for which the
information was either erratic or not available.

Step 2. The second step in building the models is to statistically analyze the data. The
values for tonnage and grade are transformed to logarithmic space and all plots of the
commodity and tonnages are presented at this scale. en a large number of deposits is used
for a model, digits are used to represent the number of deposits at each point. Plots are
constructed by rank ordering the data by size and the proportion of the deposits that are
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greater than each deposit are calculated. The logarithms of tonnage and grade are then
plotted versus the calculated proportion. Smoothed curves are plotted through array points and
intercepts for the 90th, 50th, and 10th percentiles are constructed (Cox and Singer, 1986). In
the preface to Bulletin 1693 (p.7) it is stated that "..for tonnages and most grades, the
smoothed curves represent percentiles of a lognormal distribution that has the same mean and
standard deviation as the observed data; exceptions are the plots where only a small
percentage of deposits had reported grades and grade plots that are presented on an arithmetic
scale..." Menzie, Bagby, and Page (1987), add to this stating that "...the mean and standard
deviation of the logarithm of tonnage, or grade, and a table of areas of the normal curve
(Arkin and Colton, 1963), are used to fit a curve to the observed data points." The statistical
data used to construct each curve is presented in the appendices of Bulletin 1693.

To construct a grade/tonnage model it is necessary to test for correlation. A plot of
the logarithms of tonnage and grade against each other frequently display a wide scatter of
points indicating little, if any, correlation (Menzie, Bagby and Page, 1987). Singer and
Mosier (1983a,b), state that for most deposit types the tonnage and grade are independent.
Likewise, grades of different commodities generally do not display correlation except for
those occurring in closely related mineralogical assemblages.

Lastly, the plots are examined for outliers and, if some points can be identified as
associated with another deposit type, they are eliminated from the data set.

Step 3. Finally, curves are fit t7 the remaining tonnage and grade data.
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ESTIMATING THE NUMBER OF UNDISCOVERED DEPOSITS

The estimation of the number of undiscovered deposits in a tract is conditional upon
the grade and tonnage models by deposit type. These estimates reflect a belief that some
fixed but unknown number of deposits exists. There is uncertainty about that number, largely
because of incomplete information about the geology of the tract (Singer, 1992). In the three-
step quantitative assessment methodology this uncertainty is reflected in the spread of the
numbers-of-deposits estimates associated at the 90,50,10 percent quantiles. The larger the
difference of the "at least" number estimates - the larger the uncertainty (Singer, 1992).
Likewise, the number of deposits estimated for some.levrl of probability reflects the
favorability of the tract. |

Given the high degree of dependency between thé grade/tonnage models and the
estimated number of deposits there must be consistency between the two. Singer (1992)
explains that approximately one-half of the estimated number of deposits should be larger
than the median tonnage and about ten percent of the deposits should be as large as the upper
ten percent of the deposits in the tonnage model. For those grade/tonnage models constructed
using district data, the estimate of undiscovered resourcet will be for districts. Likewise, for
those grade/tonnage models specially constructed using spatial density rules, such as the 500
m rule for Comstock epithermal gold/silver bearing veins, the estimate of the number of
undiscovered deposits reflects this density.

There are no formal rules employed in the three-step method with respect to the
estimate of the number of undiscovered deposits. Menzi>, Bagby, and Page (1987) have,
however, identified: 1) those factors that affect the estimation of undiscovered deposits, 2)
methods that have been used to make such estimates,‘:lF 3) areas of inquiry which are likely
to result with continued research in the field. ‘

|

FACTORS THAT AFFECT THE ESTIMATION OF UIL'DISCOVERED DEPOSITS

|

The authors stress that the intended use of the esﬁmam cannot be overlooked as the
foremost influence in the process. The estimate must reflect the strong dependency between
grade/tonnage curves and the estimated number of undiscovered deposits as discussed above.
Secondly, the estimation must reflect the type and quantity of information used in the
estimation. This requires consideration of the distribution and sampling density of the
surveys that yielded the information. Given the survey results, statements must be made as to
the nature of the responses with regard to the deposit being considered. Thirdly, the
type, amount, spatial distribution, and effectiveness of mineral exploration in the area can
have a large influence. Where the exploration information is proprietary, it is difficult to
evaluate the amount, spatial distribution and effectiveness of past programs. Menzie, Bagby
and Page (1987), suggest that for an exploration history there is a corresponding degree of
size-biased sampling of the deposits. If indeed the largest deposits are discovered early in the
exploration process, then adjustment can be made to the grade and tonnage model applicable

‘
i
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to deposits that remain to be discovered. Using the discovery rates for mercury deposits in
California as an example, size-biased sampling is demonstrated but the authors concede that
rarely is exploration data sufficient to be useful in the estimation procedure. Furthermore,
exploration is characterized by phases of activity reflecting changes in both economic
conditions and technology.

FACTORS CONSIDERED IN ESTIMATING UNDISCOVERED DEPOSITS

Identification of the task and the selection of experts are important factors when
geologists estimate the number of deposits (Menzie, Bagby, and Page, 1987).

Identification of the task has a large bearing on the type of information elicited. The
authors note a simplicity of eliciting quantile estimates over eliciting probabilities for a
sequence of numbers of deposits. For simulation-type studies, discrete probabilities are
required. It may be necessary to group domains to assist the geologist where the probability
estimate is reflecting concern for the small area under consideration.

The selection of experts to make the estimates depends upon finding people with
expertise in 1) the type of deposit being considered, 2) the geology of the region being
assessed, and 3) the nature of probability and resource assessment. Group consensus is
preferred to individual responses. Care must be given to group dynamics and the dominance
of one or two personalities. Generally, groups of three to five experts are used in estimating
the number of undiscovered deposits. Prior to estimation, the experts should be prepared for
the task by reviewing the probability concepts, the geoscience materials to be used, and the
characteristics of the deposits considered. This can be aided by preparing a summary
document prior to the elicitation as a means of ensuring that all members of the team are
basing estimates upon the same information.
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MONTE CARLO SIMULATION USING MARK3

The final step of the three-step quantitative assessment method is the combining of the
subjective estimates of numbers of deposits together with grade and tonnage data from known
deposits. The result is a probability distribution for the amount of metal in undiscovered
deposits. This is accomplished through a Monte Carlo simulation implemented in a computer
program known as MARK3 (Drew et al., 1986, Root et al., 1992). The following description
of MARK3 is taken largely from the Root et al. (1992) article.

The MARKS3 simulator program requires two kinds of inputs: 1) three quantiles on the
probability distribution for numbers of deposits for a specific deposit type and, 2) grade and
tonnage data on known deposits of that type. See Table 1.1. For example, the second entry in
Table 1.1, the number 3, indicates the judgement by the igeologist that there is a probability of
0.5 that at least 3 deposits are present. ‘

J
Using the three points on the distribution, MARK3 selects "...a default distribution
approximately in the middle of all possible choices"(Root et al., 1992). This default
distribution for the number of deposits is used by MA to determine the number of
deposits for each Monte Carlo iteration. MARK3 allows a user to indicate a probability for
zero deposits if desired. If so, the probabilities for the other numbers of deposits are scaled to
maintain a total probability equal to 1. |

MARKS3 assigns deposit tonnage and grade to ::ﬁ: of the n simulated deposits. The
deposit tonnage and grade distributions provide the fo dation for this simulation and
assignment. MARK3 uses empirical data on tonnage grade from known deposits to
construct piecewise linear approximations to the tonnage and grade distributions. In order to
avoid unreasonably large grade and tonnage values, the piecewise linear approximations are
bounded by selecting the value of the curve at a cumulative (at least) probability of 0 such
that the approximate distribution has the same mean value as the empirical data.

Dependencies between grade and tonnage are accounted for through the use of
dependent uniform random variables. These are generated from dependent standard normal

Table 1.1 '
*
Probability that at least the tabulated mﬂmber
of deposits is present

Probability 0.9 0.5 0.1
Number of
Deposits 1 3 5

CHAPTER | -~ THE ASSESSMENT PROGRAM ‘ 40



random variables that are linear combinations of independent standard normal random

. ~ variables. The coefficients in the linear equation are chosen "...so that the mean of the product
of a randomly selected grade and ore tonnage is equal to the mean metal content of the
deposits in the original data and so that the means of products of grades are preserved as
closely as possible" (Root, et al., 1992).

The possibility of the presence of different suites of metals in a particular deposit type
is allowed by MARK3. Within any specific deposit type, the empirical deposit data are
arranged based on the metal suites they contain. For any simulated deposit, the metal suite is
selected at random with the probabilities of each suite being derived from the frequencies of
suites in the empirical data.

After construction of the approximate distributions for numbers of deposits, grades and
tonnages, the MARK3 simulator generates a probability distribution for the amount of metal
in undiscovered deposits using the following general algorithm (Root et al, 1992):

1. Randomly select the number of deposits using the default distribution for number of
deposits. .

2. Randomly select a metal suite.

3. Randomly select deposit grades and tonnages using piecewise linear approximate
distributions based on empirical data, accounting for dependencies, if necessary.

4. Multiply grades by tonnages to calculate amounts of metals and accumulate the amounts
for the iteration.

. 5. If another deposit remains for this iteration, go to step 2, otherwise go to step 6.
6. If 4,999 iterations have not been completed, go to step 1, otherwise go to step 7.
7. Using the totals for each iteration construct a probability distribution for each metal.

The MARKS3 simulator has been tested by comparing the mean amount of metal
output from MARK3 to the mean amount of metal in the published data for the grade and
tonnage models. See Figure 1.1 for a plot of the test.

In cases where a monetary value is required for economic comparison, the gross-in-

place-value (GIPV) of a metal, at various quantiles, is calculated by multiplying the amount
of metal from MARK?3 by some average metal price.

. CHAPTER | - THE ASSESSMENT PROGRAM 41



MARK3 Test
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Figure 1.1: A test of the MARK3 simulator.
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SURVEY OF USERS’ OPINIONS REGARDING USGS ASSESSMENTS
BACKGROUND
MOTIVATION

To gauge user satisfaction with recent USGS assessment activity a telephone survey
was undertaken. In order to maintain some consistency and to elicit responses in appropriate
areas a generalized format was developed. This outline is appended. It should be noted that
the outline is formatted as a checklist of areas to be covered, as cues to a conversational
informal questioning. No effort was, or could have been, made to talk anyone through the
list.

TOPICS

The survey topics were suggested by a reading of USGS supplied materials, materials
supplied by others, and from notes based on discussions of problem areas identified by the
project panel and attendees during the scheduled summer meeting. As may be noted from the
outline, an effort was made to play devil’s advocate with respect to the Survey issues.

INTERVIEWEES

The original source list of interviewees was provided by USGS. This included
members of the Congress, BLM, FS, and BOM. Rather than attempt to interview the
Senators and Representatives, their legislative assistants or the relevant committee
professional staff members were sought. The argument here is that the staff people are
usually the actual recipients of USGS materials and apt to be the primary users. It is they
who present the results to their legislator or legislative committee.

In some cases legislative assistants undertook the responses directly, in others they
suggested alternative names as being more familiar with the area in question. These were
then followed up. In almost all cases respondents were asked for the names of additional
knowledgeable people. Where names were supplied, they were followed up, if possible. A
similar procedure was followed for the Agency people contacted. These included both
decision makers and working hands.

To represent the public, representatives of the Sierra Club, the Wilderness Society, the
National Resource Defense Council and the American Mining Congress were interviewed.
The interview format remained the same. Among environmentalists, two names stand out.
They were referred to by several of those contacted: Joanna Wald, Natural Resource Defense
Council (California) and Norbert Reidy, Wilderness Society (California). Ms.Wald,
unfortunately, suggested that her familiarity with the area was in the past and that she could
not be of current assistance. Mr. Reidy, to whom several calls were logged over a three week
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period, failed either to return calls as promised or to supply promised fax material. These
omissions are unfortunate. .

MECHANICS

As the individual conversations developed, it became obvious that some of the
respondents were unfamiliar with one or more subjects contained in the outline, these were
than skipped. Similarly, respondents would cover some outline sections while responding to
different sections. There was no need to cover the groudd twice. The interviews were not
recorded though notes were taken. These notes were then written up in a concise form,
eliminating redundancy and extraneous material. Errors'in the write-up are the fault of this
transcriber. No effort was made to recheck the interview write-up with the original
respondents. The interviews have been appended. Thus, if questions arise concerning
whether the write-ups properly represent a respondent’s views, a direct check can be made.
Except for comments identified by squared brackets, all of the material in the interviews as
written are from the respondents’ viewpoints and rcpresJ:nt their expressions.

A problem arises from this; one of interpreting »l'hat was said. For example, the word
terrane (a group of rocks bounded by some geological features) and terrain (a described area)
are homophones. In the reported conversations,however, no effort was made to clarify this
matter, all usages were included as "terrain”, irrespective of apparent meaning. In this way
any possible subjective interpretation was avoided.

ISSUES .

Some flavor of the type of issues facing the USGS, excluding the scientific questions, - -
can be gained from the following few paragraphs. No effort was made here to be all-
inclusive.

Driving the USGS assessments are the need for land-use planning, including
alternative uses, long-term mineral supply considerations, mineral policy requirements, the
estimation of mineral values to be used for fair value sales and/or equitable land exchanges,
fair payments for land appropriations, and environmental impact statements (EIS). Users,
therefore, may be divided into the land and resource decision makers, the Congress; the land
and resource planners and managers, the government degpartments and agencies; professionals
in the earth science community; and the public. Principal among the departments and
agencies are the USGS, USBOM, USFS, the USBLM, and their equivalents in each of the
states.

Mineral appraisal issues arise with respect to resource management plans and the
administration of public lands (BLM and FS). These lands, particularly with regard to the
Wilderness Act, are subject to rapid withdrawal from entry for minerals. As these
applications are expanding, USGS must either expand sufficiently to do the required work,

. @

CHAPTER | ~ THE ASSESSMENT PROGRAM



provide quick rather than "accurate” estimates, or have no data to provide those who make
land-use decisions.

The resource assessment problem with respect to a given land area is the prediction of
the undiscovered mineral inventory and its value. These data are then provided for others to
use, perhaps in an economic cost/benefit analysis, an opportunity cost analysis, or with
respect to mineral supply issues.

The USGS assessments provide an evaluation of the mineral state-of-nature. To move
to the level of economic feasibility on which, later, to base estimates of economic impact
arising from the commercial exploitation of the mineralization requires cost estimation. BOM
estimates total and operating costs for three sizes of mines (1989%) with interpolations
possible. The data may be used with appropriate assumptions (cost of capital, prices, taxes)
to yield a cash flow analysis. The economic assumptions may be varied to provide sensitivity
analyses, but other variables are not usually so treated. The analyses also provide the
requisite metal grades for economic recovery. At issue here is the form and quantification of
the USGS data required to adequately underpin the BOM efforts; is high/moderate/low
sufficient or is GIPV required?

Potential supply analyses may be used to develop the likely impacts of public lands
policies on mining and mineral processing and, with respect to those, on employment,
income, and tax revenues within a region vis-a-vis alternative policies on those lands favoring
alternative uses. For comparisons to be consistent, however, they must use the same measure
(dollars), be appropriately discounted to represent dis.imilar time horizons, and reflect relative
uncertainties.
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SUMMARY OF RESULTS

The remainder of this section is composed of a synthesis of survey responses, section
by section, followed by a summary statement of a few modifications which the Survey might
wish to consider.

boundaries and required planning documents, depend on what’s hot, but are not commodity

Assessment area choices are politically based, chpsen with respect to administrative
source management plans of the

driven. The emphasis now is on land-use plannmg, the
BLM and FS.

Overwhelmingly, respondents indicate that if there is any bias problem with USGS
estimates it is that their estimates are understated. This perception is at all levels and across
virtually all respondents. More specifically, any bias is attributed to inadequate sampling and
misunderstandings (a general USGS representational prdblem) The USGS output, however,
is generally considered credible and scientific. ‘

With respect to HML (High/Medium/Low) reported problems are that it is not
sufficiently discriminatory, cannot be translated into useable numbers via economic filters,
and may be limited simply to High as Medium and Low tend to be dropped from
consideration. Furthermore, High for a low valued comtnodlty may be worth less than
Medium for a high valued commodity. ‘

\

There appears to be little or no discomfort among respondents using Gross In Place
Value (GIPV) but the closer they are to being working hands, the less any discomfort.
Similar to a corporate preliminary exploration reconnaissance, it is considered a necessary
lead into the BOM filters. On the negative side, the large numbers generated are disturbing
to some and, like all work on undiscovered resources, it is considered speculative; more
credibility would accrue to the estimates if more effort (time and money) were expended.

Comparing HML with GIPV suggests that the former is too qualitative;it says too little
and is inadequate for reasonably foreseeable development (RFDs). If it is used, a standard
may be needed. While adequate for single parcel land withdrawals, it is less so for
evaluations across parcels, commodities and/or alternative uses.

GIPV is considered more useful for cross comparisons (commodities, tracts,and
options) and decisions. It still has subjective elements which, with the economic values, lead
to controversy, but it is considered a real contribution t¢ potential supply analysis. There are
suggestions that GIPT (tonnage) is preferable to GIPV (value).

t

Given limited time allowances for decisions quick and dirty data are considered better
than no data; a lack of data is usually treated as evidence of no resource. In fact, however, it
was argued that proof of no resource is more difficult than proof of some resource quantity as
it is usually more difficult to prove a negative.
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Among the statements of dissatisfaction with USGS, the principal ones appear to be
that it is too timid, too research oriented, too aloof, too scientific. Its output is often too late,
is not user friendly and is too terse. The Survey needs more people on the ground, better
sampling for more detail over smaller areas (all of which requires more money) and more
associated industry types.

If the USGS has a problem, it is the failure to educate their clients - from the
Agencies through the legislators. They must be able to translate from the supertechnical to
the public. They need much more in the way of generic explanations, including all caveats
and interpretations.

Furthermore, interagency work needs more development. Turf wars help no one, least
of all the clients. Industry and environmentalist data should be accepted if offered and
examined like any other even if held to be suspect.

Ultimately, land-use plans and land withdrawals may be political, but more can be
done to inform the political debate.
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TOPICAL OUTLINE

Telephone Survey
|

L. Existing and Projected G.S. Surveys

A. Results
(1)  Requested
(2) Wanted
(3) Used

|
for what commodities i
what area/region
what form of the resu ts/data

|

B. Choices - how made r
¢)) Commodities
mineral value now/expected
strategic and critical
employment
other

) Assessment Areas
land swaps
withdrawals
environmental
bill drafting
other

II. Perception of Results
A. Results Biased
0)) how much - (grossly inflated)
) what reason - (keep mining option,
forestall EPA/enviromentalists)
3 form of the bias - what leads to it.

B. Data Form HML (High/Medium/Low) for valuation
(D what is understood by this. (S or|tons)
(2)  gross or net - in place or extractable
3) comparable among commodities
4) comparable among alternatives and their estimation
(renewables, wilderness, etc.)
®)) credibility of estimates
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(6) comfortable with the estimate

(7)  usefulness for petential supply estimation
(8) is this a first cut estimation - or better
9 is more needed or desired

Data Form GIPV (Gross In Place Value) for Valuation
(1)  what is understood by this ($ or constant dollars)
(2)  what prices should be used - where or how to get
prices
3) credibility of the estimate
(a)  tonnages - in place or extractable
(b) prices - gross or net
(4)  How substantiate estimates - are they exaggerated
(5 comfortable with the estimate
(6)  usefulness for potential supply estimation.
(7)  comparable among commodities
¢)) comparable among alternatives and their estimation
(renewables, wilderness, etc.)
9 can estimates be improved - how

Comparison H/M/L and GIPV
(1) which one is more
(@  useful - in what way
(b)  credible - why
(c) biased - in what way
(d) has greater impact ($ vs interpretation)
(2)  for potential supply analysis which is more useful
- resource/reserve
3) for comparisons which is more useful
(a) commodities
(b) regions -area
4) usefulness - preference
(a) first cut
(b) cost-benefit or other analysis

OI.  G.S. Data Supplied

‘A.

Type

(1) GIPV/HML

(2) quantitative rankings
3) caveats

(4  interpretations .
Time scale - what’s useful/desire
0)) 1-5

2" 6-10
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3) 11-20
4) more

IV. Assessment Tradeoffs

A.

mo

Certainty vs cost (what experience)
(1) congressional use
(2)  agency use
(3)  legal/fenvironmental/public
Quick and dirty vs no data
Economic Conditions re Assessment
(1)  how important
(2) how defined
Certainty vs Time Period
USGS estimation validity - GIPV/HML -
estimates of
(1) scenic values
(2) endangered species
3) virgin/wilderness areas
4) renewable resources
(5) other

i.e. - better/worse/how

V. Modifications in USGS results

OCow>

AGENCY
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Form - What
Extensions - Type
Time - What length
Other

USGS
(1) Research vs Assessment
(2) Short vs Long-Term Assessment

|

compared to

3) Comfort Level - GIPV vs HML for geologists

(4)  Ability to do each - GIPV vs H
price |
(5)  Level of Agency Help.

BOM/BLM/FS

- tonnage and

(1)  Usefulness of each for their purposes

(2) Do they deal with respective state

State Units

agencies on assessments

(1) Joint operations with USGS - when, where,

satisfaction
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2) Level of quantification
Congressional Users - how determine

(1) What minerals

2) What area

3) What certainty
CLOSE

Any additional, special comments

Suggest anyone else for an interview (knowledgeable)
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INTERVIEWS
DEPARTMENT OF THE INTERIOR

Interview: Richard Roddan, Deputy Assistant Secretary, Interior
|
|
He prefers GIPV, HML says too little, it’s too qualitative; GIPV meets an idea of
value. For him, it is necessary to know if in an area a resource is or ever will be economic
to mine. E.g., the $5B in Colorado wasn’t the trigger for a decision but it gives a better
sense than HML for comparisons. |
|
|
Certainly GIPV is more useful when making cros#-comparisons, e.g., natural vs
mineral resources. It adds greater specification and makés decisions easier if one must
consider numerous options. ‘

For land withdrawals HML is adequate. It’s ok f%r a standard or as if judging a parcel
against itself. But if there are many areas and parcels a.rt judgements must also be made
among them, against each other, then use GIPV. If you have options GIPV helps to chose
among them. ‘

Often the choices of areas are politically based but he is sensitive in judgements with
respect to the presence of strategic and critical minerals and with respect to specific minerals
- rare earths in the southern California desert.

He has no discomfort using GIPV as he considers its best use to enhance relative
rankings. Charges of bias may be due to misunderstanding (gross, in place).

His basic contact with this USGS material came with the wilderness work.

Principal complaint - after 10 years of work in an area with all results in HML, it was
not until the end that, for some areas, USGS switched to GIPV. They should have started
with it and then people would not have cried foul.

Interview:  Dr. Harlan Watson, Principal Deputy Assistant Secretary for Water, Science,
and Science Advisor to the Secretary of the Interior.

His principal use of USGS output is for Wilderness Studies (re. FLPMA). USGS data
may also be used re. internal disagreements among Bureaus within Interior.

Quick and dirty, "broad brush" is OK for most of the problems he sees. The

Wilderness choices are seen as political with respect to the public and to Congress. As these
are the drivers of the requests and the area choices, "warm and fuzzy" data are O.K. He
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notes that there are no $ figures on wilderness values, hence nothing for them to be compared
with. At some point in time he thinks the $80M cost of implementing USGS/BOM
involvement re. FLPMA may be questioned in Congress as to value given politics.

He thinks that numbers have an impact but he distrusts the very large numbers
generated in the GIPV. These he considers to be speculative. He would prefer more
credibility even if it took more effort, but not by much as he doesn’t think this would be the
deciding factor.

He does not consider the USGS to be biased. He does recognize assessment as the
largest part of the Survey.
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BUREAU OF MINES

Interview: T. Gunther, Potential Supply Analysis, U.S. Bureau of Mines.

\

The shift to GIPV has made an enormous difference as the quantitative input from the
analysis stage prior to the USGS simulation can be fed to the USBOM’s own simulation to
estimate deposits rather than USGS’ resources. From the BOM standpoint, they could get
from USGS an enormous gold resource but with all deposits too low grade to be mined and,
therefore, the high GIPV does not translate to extractable and impact analysis.

Nevertheless, HML is of no use at all as it can’t ﬁ)e translated via filters to useable
numbers. In the past BOM has supplied HML evaluations, but they were not used as
comparators for BLM and FS.

The split points between BOM and USGS are undiscovered/discovered, no economic
analysis/economic analysis, and after the USGS analysis\ of relevant deposit models (their
distributions). At the split BOM uses its simulator to oﬁtam deposit numbers, but finally
compares its simulation results with those of USGS. The in place resources are to be a
similar number. ‘

As based on deposit models, the numbers are not perfect but are the best descriptions
we have available. Furthermore, the methodology, analyses and assumptions are traceable. A
similar type of methodology is used formally and informally by the oil and gas companies for
exploration decisions. They, however, carry it further to the drilling stage. It is used to
create an hierarchy, or ranking of prospective areas which are rescaled as the areas are
reduced and eliminated.

When HML was used, ML was often stripped from further consideration. This led to
problems as H for, say, moly, might mean only small non-economic deposits even though
large tonnages exist throughout the area while M for gold with a couple of good deposits
would be economic. The impacts, environmental, econ(?mic, etc. are quite different.

evaluate the undiscovered resource USBOM could say little about its potential impact for

Land-use decisions will be made so some logica‘} inputs are required. If USGS did not
these decisions.
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Interview: Robert Hoekzma, Chief, Resource Evaluation Branch, BOM, Spokane

He worked with USGS in Alaska withdrawals (Tongass Forest). USGS developed the
terrains and the undiscovered resources. But this was mostly done after the BOM fieldwork
so it was not as useful as it might have been. Here the BOM work was useful to USGS.

Interagency cooperation is reasonable, ranging from superb to poor. It is hit or miss
and depends on personalities. Winnemucca (for BLM) is a joint BOM/USGS operation and
USGS has already done some work here.

USGS does lots of research. It is too timid and afraid to stick its neck out. Its
assessments of undiscovered resources are probably on the low side; the numbers are too low,
BOM has felt that there was more. USGS results may have been cut back to satisfy the
reader (client?).

He sees no bias in USGS, but feels there is a problem with understanding their output.
He considers GIPV to be valid and as good a technical approach as is currently available.
From this BOM can do interpretations. BOM takes the USGS data and applies economic
screens to get RFD. If it makes the cut BOM goes to the socio-economic IMPLAN for
impact analysis based, in part, on tonnages and mining method.

GIPV is considered better than H/M/L and, possibly, GIPT is better than GIPV. GIPV
is used for rankings across ores and across alternatives. For polymetallic ores care must be
used with respect to price times the commodity tonnages. You need to know both what is
recoverable as ore and the percent recoverability of each commodity from the ore.

To increase its usefulness USGS should prepare an upfront generic explanation of its
methodology and the problems involved. This should be readable.

The type of dollars (constant, current, nominal) used for GIPV are not really important
if they are consistent. Besides, they are usually BOM’s.

The need for USGS provided caveats and interpretations for the data is variable
concerning either or both the number of deposits and their type. They might provide the
model and the average for the model. The models are not yet settled out, but he likes the
quantitative approach and, here, BOM and USGS go together.

USGS makes a real contribution in potential supply analysis. Its usual clients are

BLM and FS with, recently, the Park Service and Fish and Wildlife, with respect to
endangered species trade-offs.
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Interview: N. Wetzell, BOM, Spokane

BOM takes USGS number of total deposits by deposit types (not GIPV) as given, runs
them through the BOM economic screen and throws out those presumed to be uneconomic.
But to start they accept their assessment of undiscovere resources.

Wetzell has had many discussions with USGS pdople including those concerning how
to enhance USGS geological work ‘

USGS is typically conservative in its estimates (¢.g. gold in the eastern Mojave).

GIPV (GIPT) is alright after BOM evaluation. The analyses are meant for a 10-20
year horizon. If it is not understood, GIPV can be misleading.

HML is not better than GIPV. He would rather deal with numbers if the numbers are
real. But there is a question concerning what models and what (+) range on the dollars and
tonnages. HML presents problems when comparing across commodities, areas, and
alternative uses.

For GIPV the way around some problems is to get other agencies involved sooner, at
the beginning. Then USGS and the others will have time. As it stands now, USGS
results are not timely. ‘

There is no bias issue. What bias may exist is Jue to individuals. This is true in all
agencies.
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BUREAU OF LAND MANAGEMENT

Interview: S. Allen, Area Manager, Rosewall Resource Area, BLM, N.Mex.

As BLM had nothing in the area to start with it had no way to compare GIPV with
HML. They have and are using HML across commodities, areas, and alternate uses. This
may not be the best way but they use it to develop EIS impact analyses for NEPA.

GIPV numbers are not overwhelming whether USGS or other based. These values are
found for a lot of mineral resources. It is understood that the economics (BOM) in going to
the extractable, net basis cuts the numbers down. BLM deals with this a lot so no problems
arise.

They have had no reason to question USGS credibility. They like the data support
USGS has given this area BLM.

Interview: Victor Dunn, Geologist, Winnemucca District, Nevada, BLM

He is familiar with USGS assessment work on Alaska and Needles as well as other
work in fouthern California. In the Winnemucca district, with a current assessment, he is
working with both USGS and BOM.

In his district the assessment covers everything: base metals, oil and gas, non-metallics
and sand and gravel. In fact, all locatable, leasable and saleable. Their brief is everything,
no commodity was determining for the assessment. The area/region was chosen with respect
to the planning document - administrative boundaries of Nevada BLM and resource areas.
The Winnemucca district is only the first for its area.

It is possible that the USGS estimates are too conservative as a first cut. As a check,
he is having BOM develop its Reasonable Foreseeable Development for the area (based on
USGS’ GIPV as a high/Medium/low assessment would not be sufficiently discriminatory).
This is a test but could be used for an EIS. But what he really wants, and BOM uses here, is
the grade/tonnage and number of deposits rather than gross value.

He wants tons in place and grades rather than dollars, the extractable element he
would get from the Bureau. He feels that the USGS data are useful for potential supply
estimation when presented as he wants them.

Dunn is familiar with USGS data as supplied as he has been involved with the process
all along. With respect to quantitative rankings, caveats and interpretations, therefore, he

CHAPTER | -~ THE ASSESSMENT PROGRAM 57



doesn’t need them for his own area but they can be useful for other areas. His time is 10

years. .

He wants more credibility, more certainty, but he is forced to the quick and dirty.
Policy makers, who want the results don’t understand the time and effort problems involved
in estimating undiscovered minerals. You simply can’t count them like the number of trees,
height of grass, or other visible resources.

No dollar estimates accrue to scenic values, endangered species, virgin/wilderness
lands so choices are made as policy. The assessments may have little relevance.

Suggested modifications to USGS practice were:|

A change in the type of USGS people sent in on the ground - he wants more former
industry types.

He has problems with the terminology - In Nevada BLM areas "permissive terrains”
might be low (USGS); "favorable” might equal "medium”, and "known deposits” might be
high. j

Interview: Jerry Dutchover; Area Geologist, Roswel;l Resource Area, BLM (New Mexico)

|
USGS has already presented a formal document on the area, OFR 92-0261. Study was .
started several years ago in cooperation with local agencies. The data were presented
quantitatively (GIPV) and qualitatively at 90/50/10% which he translates as high/medium/low.

He prefers GIPV as leading to estimation of mineability; it is more useful as if there
were to be an operation he could predict type, size and impact.

The study covers a range of minerals. It was n&t driven by interested concerns but

was a joint venture using a history of regional mining. It was total geology and included
BLM and FS lands.

|
He considers USGS unbiased as BOM did a similar report, "Rosewell Report,” not yet
OFR, at about the same time, with no data sharing and arrived at reasonably close results. He
uses both for his (BLM) local Resource Management Plan. He also uses them, re. fair value
and geology for land swaps and trades. f

BOM and USGS differed in that latter was b on literature and limited field work,
former was almost all field work in close cooperation with local BLM.
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As he understands the USGS report, it is tonnages (not values). For the required
planning documents, HML is OK and specified. For day to day operation, GIPV is used-

What he gets out of this is in place tonnages, gross and general - the generality is
needed rather than "nit-picking" the amounts. He wants square miles, thickness,
grade/tonnage for use in his own calculations. The mining, extractability is looked at as a
separate issue. Cross-comparisons are not made by land-use until someone wants to put out a
plan of operations. Then the NEPA analysis needs GIPV.

He sees GIPV as tonnage - not dollars and is less sure of constant or nominal dollars
in the estimates. But he is comfortable with the estimates and considers them proper for
potential supply estimation. He does seem to consider both GIPV and HML as roughly
similar, i.e. 90/50/10 equals H/M/L, and is quite capable of comparing two (say) highs across
dissimilar commodities.

Interview:  Roger Haskins, BLM, Nevada State Office

A USGS resource assessment is done with a broad sized paint brush, the resources are
not extractable. In the past the wilderness study areas were broad brushed and outcomes
politically focused.

There was a fight between USGS and BOM (refereed by BLM). USGS did the
regional study while BOM went in on the ground and the results were amalgamated. FLPMA
ended in 1991 and the appropriations under it ceased. Therefore, USGS wants to restructure
towards the quantification of resource values (GIPV) rather than their qualification (HML).

Nevada, fortuitously, is being used as a test site where USGS has been asked to show
what it can do. USGS is till trying to figure out how it will all come out. But the formats
are to be numerical and digital for an eventual GIS project.

The wilderness land withdrawals were phased out 21 October 1991 (FLPMA started
October 1976) and the money ceased. The emphasis now is on land-use planning (BLM and
FS) with the withdrawals now part of an RMP process. This included mineral information
(values) for an EIS under NEPA as the latter has a disclosure process.

FLPMA itself is endless, only the wilderness withdrawal process ended, with a review
of all existing withdrawals. BLM provides the minerals reports but has too few eligible
people so the agency gets mineral data from other sources including USGS, or it could go to
private sources.
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USGS got the work for continuing land-use planning. It must meet some ultimate
criteria for format and methodology. BLM may accept one or try to combine several
methodologies. There are 1-2 years to decision. Examples include Singer and Cox as well as
others.

Politically, it is better to be quantitative. For gers, numerical with confidence
intervals is wanted. Qualitative evaluations are not sufficiently useful. The public also needs
(demands) quantification.

USGS sampling is very wide so the results are suspect. A 90/50/10 is like HML until
some of the data are checked. He hopes Winnemucca will have good sampling leading to
good results.

With respect to estimates, USGS has developed a tool box of methodologies.

Biology is easy to quantify, for example, grass, ing and timber or vegetation (in
animal unit months). Others are not really dollar valu All need sensitivities. Minerals, a
major western factor are not easily valued. Knowing of a high probability of occurrence,
however, helps land managers make decisions and appraise economic benefits. The mineral
analysis is commodity sensitive.

BOM is participating with USGS (eg, Great Basin) with modeling for production,
BOM runs their economic models on USGS data. USGS$ provides the deposit terrains then
BOM provides the economics for impact analysis. Some fieldwork needs to be done but by
the summer - fall of 1993 BLM/BOM/USGS will decide on the products and methodologies
to be used.

Interview: Jean Juilland, Senior Geologist, BLM, Washington (State) Office, Sacramento
CA (location).

USGS works with undiscovered resources, the reports are in common
(BLM/BOM/FS/USGS re. the MOUs are cited) but the parts are separate and used by BLM
or anyone else.

To BLM the USGS material is useful as BLM may not have the capability (people) to
do that type of work or sometimes with the expertise.

He feels that GIPV is not really quantitative as iJ\puts are statistically manipulated
subjective estimates. This may not always be understood by users. Statistical probabilities of
in place minerals, without detailed studies, though valid, may be misunderstood or misused.
Numbers have a mystique and impress people. He suggests that one can operate with the
numbers as for rank orderings. Due to the GIPV subjectivity he seems to prefer HML.
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Numerical GIPV, however, is useful to BLM for resource management plans covering
all resources, mineral and renewable, etc., for which as good a feel for the numbers as
possible is desirable. To handle potential resources BLM needs a terrain and/or a commodity,
though the latter may be less important, to meet the requirements of the EIS for alternative
uses as required by NEPA and CEQ.

These last are asking for reasonable foreseeable development (RFD) for which HML is
inadequate.

For the RFD, inferences are required at least in the significant areas, concerning the
commodities, and the possible number of deposits that may be there along with grades and
tonnages. He seems to imply a GIPT leading to GIPV but notes the problems of high
tonnage and low grades or low tonnages and high grades as extremes with a middle ground
being commodity dependent for valuation. The solution decided suggests mining method and
acres impacted. '

He notes that a choice of no potential requires more evidence as proving a negative is
more difficult than proving a positive. The result may be resources foregone. The numbers
become frightening mainly because of a feeling of false specificity.

More information may not help due to diminishing returns. BLM may use what’s
available as it cannot wait for another or better survey before making decisions.

USGS needs more knowledgeable people on the ground in each area. They rely too
much on theory and need more in the applied area.

Interview:  Tom Leshendok, Deputy State Director for Minerals (Nevada), BLM.

BLM is required to use USGS data with respect to BLM wilderness and land-use
planning efforts. There is now an attempt to digitize USGS/BLM/BOM data.

There are some difficulties with USGS assessments. For example, for the oil and gas
resource assessments USGS was behind the curve with respect to theories and models.
Therefore, their rankings were fairly low compared to industry resource assessments and as
borne out by more recent developments.

In hard rock, there is a controversy concerning the models and, while USGS results
may be a basis for industry looking into an area, they may still be out of date.

USGS is not seen as biased. A perceived problem, however, arises concemning how to

treat lack of data (information) versus no information (data) as the latter usually is viewed as
no resource.
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GIPYV leads to a problem in translation - BLM to the public. This is due to language,
a translation from the supertechnical. When it doesn’t walk away from this problem USGS
doesn’t help enough. The USGS people are the geologists, they should work more with
BLM.

Both commodities and areas of interest are chosen by BLM, not USGS.
There is a gap between the USGS research mission and timetable and local needs.

USGS is too slow when data are needed. BLM has received good assistance recently,
especially from the USGS Reno group.

Though scales are being worked out, for the Winnemucca district RMP problems of
translation arise concerning the 90/50/10 reliability and grade-tonnage relations.

USGS is too research oriented. |
|
{
i
|

b
i

Interview: Ron Smith, Division of Minerals Policy Analysis and Economic Evaluation,
BLM, Washington, D.C. |

BLM wilderness programs are coordinated with USGS and BOM. They used HML
until USGS decided to go quantitative (GIPV), to hang dollar figures on the data.

USGS will do the new BLM planning areas. ere there is enough information, they
will do a GIPV. There are problems with HML and BLM is satisfied with GIPV, it makes
for better comparisons across resources. It will be good to have either tonnage or dollar

figures.

The Rosewell project was a pilot. BLM was very pleased with the USGS report. It
was used for land-use planning and may well be a model for the future.

Once you know what’s behind the models and the statistics you can work with them
and be comfortable.

Unlike minerals, other resources are easy to inventory. For HML, H for one
commodity may be of less value or use than moderate for another, but ML tracts are not even
considered.

USGS tries to provide interpretations, but the reports are terse.- They will have to do
better in order to extend understanding.
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USGS tries for plausibility. Their process is not unlike that of industry - first go to
the literature, etc. Industry has used USGS reports in the past for the same opening literature
search of an area.

Interview: Dave Stout, Assistant Area Manager, Rosewell Resource Area, BLM (New
Mexico) .

His area of interest is mainly oil and gas. As he has little staff for inquiry or
development, for oil and gas he would like USUSGS to provide the raw data, the scientific
aspects with interpretations, so that his office could come up with their own HML estimates.

Their planning horizon, for the Resource Planning Process, is nominally 15-20 years
but is often ready for amendment after 3-4 years. Now they tend to look 10-15 years into the
future.

Where minerals are concerned, he related them to renewables and to wildemess;
pointing out that the comparisons are often subjective and based partly on public perception.
For wilderness, he suggested dollar values (possibly) based on such measures as hunting and
fishing values (licenses), recreation user days, etc. For renewables the dollar values may be
arbitrary as in grazing fees for forage. Other values can be derived from the board feet of
timber available or the number of cords of firewood, sometimes validated by bids. [It seems
clear that in both of these dollar measures or measureables there is a significant degree of
gross valuation rather than net.] For minerals, he would like a dollar value so that if tons of
a mineral are to be foregone the cost of this would be known.
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FOREST SERVICE

Interview: Charles Frey, Head, Planning Office, FS, Alaska

As applied to the Kootenai, USGS data are basis for trade-off analyses and EISs. To
estimate reasonably foreseeable development both USGS and BOM data are required. USGS
data are a tool for administration, both for ore deposits and for broad forest planning. The
undiscovered resource component is important with tespect to new wilderness area
delineations. ‘

For land allocation decisions, if HML is used, a lhandle or standard is needed. The
study period may be 2-3 years.

USGS has done lots of good work (e.g., Idaho) but the next round will be even more
polarized than before. In the early rounds (1980), locatables allocated themselves, leasables
needed allocation, but everything was available for development, from oil and gas through
coal to hardrock. Interest groups use total wilderness withdrawal to stop development.
Currently, an estimate is made of an area’s value, what is it, where is it. Just knowing what’s
there is of value. :

On wilderness decisions mineral potential has had an effect. USGS data were used in
Montana for this purpose.

90/50/10 is a good way to go. But USGS should be willing to risk being wrong and
take some of the heat like the others.

Excepting wilderness decisions, in the early days FS didn’t worry about minerals
(except oil and gas). There was no concern about h k. If there was no information,
there were no minerals. All that counted was a High.

i
There is no question about USGS credibility, i t’% there.
f
Interview: Roger Griffin, Forest Service, Juneau
His USGS contact was with respect to the Tongﬁss Forest and the Panhandle in

connection with planning and wildemess areas. A hard Jook was taken at minerals.

A minerals description was providéd (like wilderness and other descriptions). This
inventory based description came from BOM, based on 'their own work and that of USGS.
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The Panhandle was a broad brush approach with BOM supplying the hot dogs for
more intensive study. The criteria for hot dogs was based on current economics including the
type of commodity, its value, and whether of strategic/critical value. They needed something
more discrete than broad brush and therefore used BOM. USGS supplied the basics and,
later, the inventory of undiscovered mineral resources.

H/M/L was used originally, but they tried to stay away from it. As BOM uses a
computer model, they wanted compatibility. He considers the modeling to be a good exercise
(both BOM and USGS).

The USGS/BOM record is excellent and unbiased. They do an excellent job. They
may or do have opinions. Nevertheless, this is not the issue; the mineral descriptions lead to
more mining. USGS/BOM were not challenged by environmentalists in Alaska, even by the
Sierra Club Legal Defense Fund.

GIPV is preferred to HML by far. There is a better feel with the numbers and more
comfort, among commodities, and across regions and alternative uses. Caveats,
interpretations, and qualifications (in cooperation with the FS) are useful.

The FS time horizon is 10 years and their required plans are expensive to produce in
both time and money so cooperation is important.

Five years ago there was a BOM-USGS turf war. BOM originally got the Alaska (?)
contract. The problems ‘sere soothed later. Excellent work was received from the USGS.

USGS is too difficult to understand, the material needs interpretation, they are high
science and aloof, and may be too timid with their results. USGS must maintain a service
function.

Interview:  David Hatfield, Geologist, F.S. Region L.

The Tongass study was open option. Started in 1987, FS did not pick the
commodities. It required a land management plan and, therefore, an inventory for trade-offs
of values, even if HML.

FS had no mineral map of its own so it started with USGS’s OFRs and BOM
documents. The terrains were 1:250,000. Four Cox and Singer models were used. FS got
involved with BOM for identified as well as undiscovered resources so it ended up with
commodities via BOM data bases and field work. (With respect to inferred resources there is
a question concerning who is responsible, BOM or USGS, so coordination is required to
avoid double counting.) BOM then made a report, including main commodities, from which
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FS got High development potentials. Actually, all could be called High but there were three
categories to provide a level of certainty. There were about 150 identified mineral tracts,
some off the forest boundaries. Within each tract they got the number of prospects.
Definitions were kept tight to get away from inferred. Part of the input was professional
judgement, part was Cox and Singer for each type of deposit and prospect. They came up
with estimates for discovered areas. For planning purposes they needed only a feeling (10+3)
rather than a site for a mine.

FS did not want HML from USGS as it is too vague. Low, for example, could be
traded off without further consideration so they wanted ounces of identified mineral and
estimated ounces of undiscovered mineral to compare with (eg.) wildlife, i.e. how much
wildlife could be supported in the area to be removed.

The USGS report was needed, but the bottom line was hot dogs (areas) by commodity,
how much, and how do you know From gross tonnages and prices for the past ten with
projections for the next ten years (BOM prices) they estimated reasonably foreseeable
development (RFD). First the BOM numbers were used (eg. ounces of gold) and then the
USGS estimates for undiscovered resources were used, with disclaimers on the price.

If FS hasn’t done this for an area then it must be done in order to go through a NEPA
process where trade-offs require estimation of direct, indirect and environmental impacts. The
last is the EIS portion of the planning process. Assumptions are required and are specified.
Areas included are both inside and outside (to get the big picture) the designated boundaries.

USGS involvement stops here, but BOM goes gross to potential operations via
economic analysis (NPV) given the type of mineralization, mining method and tract. The
shift is to net from gross to do this and also for sensitivity analysis. Of the 150 tracts (see
above) which are the hottest, what is the ranking.

The Alaska Miners Association attended the working groups and reviewed the output
for any areas in which they were interested.

Earlier, for FS, minerals constituted use or abuse, there was little mineral
understanding.

The state is responsible for extraction, for wildlife as for minerals, habitat is a federal
responsibility. A mine is a use, a site; where elk are halfvested is a site.

The accuracy of the elk count depends on sightings and poop piles. There is,
therefore, a level of certainty. For undiscovered mineral resources all that can be cone is to
put out the estimates and, for GIPV, the dollar figure is likely to be large. For Tongass,
USGS did a fine job with its 90/50/10 levels of confidence. The USGS report to FS was
rewritten to make it more intelligible.
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USGS and BOM work related well to the Alaska Mining Association. Enough
mineralization was reported to influence a couple of exploration settings.

Across alternative values and areas consistent and equitable measures are desired, so
GIPV is desirable. There are lots of assumptions, but it is a useful first cut. Other cuts can
be made later by, say, altering the discount rate (NPV).

USGS and BOM are sometimes reluctant to provide data to each other and each seems
to want the final say.

He is happy with the output.
Interview: Tom King, Forest Service, Washington, D.C.

Economic values make assessments even more controversial. How do you factor in
undiscovered with on the surface resources.

The Forest Plan needs minimal data, it’s a zoning type of document and not initially
commodity driven, though BOM results and those from USGS are considered. Priorities
among areas depend on what’s hot; is there exploration there, what are the possible impacts.
Where they have the internal capabilities, they take care of their own work.

If there is a USGS bias it may be statistical but not attitudinal.
HML was used until the last two plans; Tongass Forest was GIPV.

The GIPV numbers seem to overwhelm and he is not sure what to do with them, but it
is impossible now to make a decision on either GIPV or GIPT.

HML is soft and may be OK, even across alternative values. But High moly versus
Moderate (medium) gold requires some market conditions. USGS reports may be enough and
might even lead to claims.

Forest plans have a 10-15 years horizon unless reviewed. There is always some data
around and, usually, someone on the ground for interpretation. Generally they have too little
time.

USGS should be creative, yielding new approaches. No ultimate way has yet been

found for their assessments. New approaches are OK even if the data results are not
consistent with earlier efforts.
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Interview: James Sheldon, Geologist, Saleable Minerals, U.S. Forest Service, Region 1

Commodity choices included locateable and leasable, but excluded saleable minerals.
The areas chosen were based on the political boundaries and the areas of controversy,
potential and existing, as the sensitive part of a larger effort. There is a possible bias in
picking the regions, but none seen otherwise.

GIPV will be in the argument over the Greater Yellowstone from the beginning. For
the oppasition some will be well meaning, but some will be simply to cast doubt or due to an
agenda. Ultimately, it will be a political decision conceming withdrawal.

GIPV is considered more useful than HML with a fairly exact area for the mineral
occurrence and a measure of the reliability (90/50/10 percent) given the planning horizon.
For planning purposes if you are 60-70% sure that’s enough. Therefore, he is not
uncomfortable with GIPV as reported. '

He feels that USGS doesn’t like to make predictiEns, rather it wants accuracy. They
don’t like to sound confident and even when daring are conservative.

USGS output is useful for potential supply analysis, given the level of accuracy but
cannot be used for mining data [see contra GAO evaluaﬁons]. It is a good first
approximation and suggests that "yes we can get some out of there." It can also be used for
inter-commodity resource comparisons and for assessment trade-offs (e.g.,
mineral/renewables).

The USGS level of effort for the Greater Yellowstone was good but he feels that some
other areas could have used more work on the ground. Most of the time the FS is pushed for
results so that given the time constraint quick and dirty is superior to no information.

FS uses state agency people as much as possible, as in Idaho where both USGS and
State people were in from the start, but sometimes there are few to work with.

To improve, USGS should do more field work and take the analyses further [but his
suggestions would cross USGS into BOM territory, re. economics]. He feels that both
forecasts and economics are needed for the undiscovered minerals.

Interview: Robert Thorﬁpson, Forest Service, Eureka
HML is good at the informational level, a geologist can make sense of it but

management has a problem. For them it doesn’t mean too much: "high for what?" Moderate
for a megatype deposit may be fine. There is a problem across types of ores.
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GIPYV is leading in the right direction for evaluating trade-offs. For example, Kootenai
where the work was done among FS, BOM and USGS. The numbers arrived at may be
problematical but GIPV is still a step in the right direction. One may not need the dollar
figure but you do want a significance rating. (An H with significance)

For significance the 90/50/10 estimates are useful. In addition to the dollar amount it
also helps to know if the mineral is strategic/critical and the type of mineralization. Some
minerals are more important than others.

No bias in the results has been noted. The work was done within the limitations of the
data: what is a deposit, what’s the implication of extractable and in place, how do these affect
probabilities. The problems of dealing with the unknown versus the known are inherent. He
has no problem with USGS credibility for either HML or GIPV.

As a first cut he likes GIPV. He makes his own interpretations from this, reading
between the lines of the USGS reports. He makes a comparison with timber values for which
one can do benefit/cost analyses using computer models.

For minerals his time scale is 10 years, but for decisions minerals are included with
the other factors to be considered. Hardrock minerals have not driven the FS process.
Economic conditions are not really considered during evaluation, intrinsic value is suggested
in place.

If there is a mining claim (locatable mineral) the FS will supply a road, but under
suggestions for the new mining law the areas can be cut off even for these.

Suggested modifications for USGS are a rating system (based on dollars or
significance). Significance includes type of mineral (e.g. strategic). To evaluate board
feet/elk herd versus minerals, high potential goes in one ear and out the other. They would
like to have an estimate of possible significant discoveries, something beyond the percents,
with respect-to identity (not moly but chromium).

There is a need for more people on the ground.

Interview: Charles Wassinger, Director, Lands and Minerals, Forest Service Region 1.

USGS materials are used with respect to mineral inventories and land-use planning.
Energy has been, primarily, a USGS domain and hard rock minerals and metals primarily
BOM. For wildemess considerations, both BOM and USGS data are used for planning
documents.
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Problems - he needs more useful data and a better format. He wants small (1:24000
max) rather than large scale. If the data doesn’t have enough detail they are of less use.
Basically, scale is the number one problem. .

It is hard to relate to the USGS terms used. HML is not good enough: what does it
mean and how can it be used across minerals. Therefore, FS wants to go to smaller scales, a
smaller area for which to predict actual activities likely to occur, as this is more useful for
decision makers’ choices. The data may be wrong (+/-), but it will help to minimize
conflicts. 3 '

They have done little with GIPV, but it’s a step in the right direction. It may be at
the USGS limit of expertise.

GIPV can be used for evaluating trade-offs on a consistent basis, for impact
estimation, and for conflict appreciation. Fair value land exchanges are mainly private/public
and here mineral value really counts. Mineral development is a legitimate and reasonable
land-use. The judgements should be done in a reasonat#le way, be environmentally sensitive,
yet not require zero risk of adverse environmental impa&;t.

The USGS/BOM turf tension has a long history F;\d does not help the customer.
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U.S. CONGRESS

Interview: Peter Arapis, Legislative Assistant, Energy, to Senator Harry Reid, (D-NV).

USGS reports are always looked at. This January work will begin on the Spring
Mountain National Recreation Area and the USGS material will again be part of the
consideration, whether it will be used or not is a different question.

The mining people certainly seem to use the USGS data to buttress their arguments.
The maps are used often and often trotted out.

He claims no credibility problem with USGS output but as scientific information it is
not always clear what the data mean. It is not always clear how the USGS makes its
determinations but the data, like any other forms of data, are subject to interpretation.

The last time he used the USGS material it was in the H/M/L form; simplistic and
satisfactory for the layman, but he can’t recall what minerals were involved.

He notes that others say the data are not of value as, for example, what does future
potential mean, what minerals are under consideration, are they important, who needs more
borates.

Based on future needs and prior uses, the more explicit the information the more
sensible can be the decisions.

Interview: William Condit, Staff Minority Consultant, House Subcommittee on Mining
and Natural Resources; House Mining Caucus. - Assists Barbara Vucanovich,
R-NV, Ranking Minority Mining and Natural Resources.

USGS materials are certainly used, as in the House discussions concerning the
California desert conservation bills. Both members of Congress and the Agencies have
sought the data and prefer that it be at least semi-quantitative.

The Survey was (and is) viewed as too academic, they didn’t satisfy their constituents
or the constituents of those whom they supplied. Some felt that the USGS results concerning
potential in particular areas were too low, principally mining groups.

Because the Survey is felt to be too reticent, their reports are less effective. For this

reason they were told to produce more quantitative results. It is understood that this leads to
more assumptions, etc., but this is ok (The Singer and Cox work is understood here). Condit
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|
feels that he can take USGS work to Rep. Vucanovich for use in legislation and policy

making. '

He suggests that the Survey "to its credit” doesn’t want to be an advocate, they would
prefer to be viewed as objective, academic, NAS-like.

Interview: =~ Mike Ford, Legislative Assistant to Senator Pete Dominici, (D) NM.

The USGS data are used primarily with respect to Wilderness bills to determine
resource potential lost if an area is locked up. It is felt that the assessments are somewhat
projective, but he relies on the data supplied by the agencies and the Senator has great respect
for the USGS output,though he also checks with others.

HML is considered fairly subjective but GIPV haL not been dealt with enough for
them to have an opinion yet.

USGS is not seen as political, their results are usually consistent with those of others
(some few exceptions), and in New Mexico they have done good work with respect to potash,
oil and gas, and hard rock minerals.

Given quick and dirty versus less data, he would prefer the former.

Comparing across competing claims (wilderness, hard rock, scenic values, etc.) all
sides need some numbers for the comparison. They may be seen as components in an EIS.
There is also room for loss mitigation but, despite quantification, the resuits may be only
political. If one side demands zero risk this is equivalent to infinite cost so mitigation is
impossible or irrelevant.

Interview: Duane Gibson, Legislative Assistant, SenLtor Ted Stevens, (R) AK

Estimates come in as reports and from other sources, but reports are from BOM/USGS
as evaluations and costs. They are useful in the policy arena for authorizing legislation
concemning land withdrawals as well as for appropriations.

Nevertheless, they are only part of the data used for policy and are possibly not
sufficiently scrutinized.

The data must be credible or won’t be utilized. The staff has seen the assumptions
and must pass on the accuracy (in some sense).
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Quantifiable estimates are sought after and it’s understood that this is more difficult
for minerals then for renewables.

To estimate potential economic benefit in an area, he wants more than qualitative,
needs quantitative and all the information possible.

Interview: Nils Johnson, Legislative Assistant to Senator Larry Craig (R-ID).

USGS supplied information is used, somewhat, for land allocation issues in the sense
of what is the situation with respect to mineral resources.

USGS provides a basic resource evaluation. He would like them to be more
understandable and to do more with the stats. But all of this needs money.

The levels of reliability for the results leads to credibility problems. For example,
90/50/10 may be a problem and a single number result may also be a problem.

The national mapping bill will yield more mapping, at better levels, and more
reliability.

USGS needs more people on the ground and the use of more local surveys.

Interview:  C. Lacey, Legislative Assistant to Senator Cranston (D-CA) will be L.A. to
Senator Feinstein (D-CA).

Uses mainly BOM and BLM documents as they represent interest on the ground.
USGS documents may be late - too late - to be an important resource. They sometimes
arrive after Congress has already considered a matter.

Congress is interested in what is real, not what is speculative. Also, government
sources sometimes differ with respect to resource magnitudes and in other areas. Some
models have been discredited, therefore their numbers are seen as inflated and/or speculative.

For land withdrawals all alternative values are used, including the best mineral
information. If the area is outstanding the Senator prefers to err on the side of protection,
even if there are mineral occurrences, especially for the California desert.

A timely basis for data acquisition is needed.
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Interview: ~ Marian Marshall, Professional Staff, Mineral Resources U.S. Senate, Committee
on Energy and Natural Resources, Subcommittee on Mineral Resources
Development and Production. ! .

. Feels that they may not use USGS data enough and cites the California desert
legislation where the U.S. Survey suggested vas resources. In other instances they may not
take all information into account and withdraw land prematurely.

|
USGS should improve the distribution of their re#ults with both legislators and the
public. |
|
It is tough to make judgments on HML so GIPV
whether a distinction was made here between BOM and

is preferable. [But it is not clear
USGS output.]

|

She feels that there is little problem with data, which may exist, but this may be the
BOM side. \
|
Interview: E.Rosenberg, Staff Counsel, Mineral Resources, Public Lands Subcommittee,
Energy and Natural Resources Committee, U.S. Senate.

They deal with state by state wilderness bills and the respective senators; what do they .
want, how to satisfy both if there are differences and what to whittle down. It’s mainly
political. At the level of the subcommittee "great mineral value" may be the level of
discussion. A more detailed consideration may exist at the level of the individual senate
legislative assistant.

They look at BLM data and listen to opponents. BLM historically understates mineral
resource values and were often overridden but the valuqs stated were not too scrutinized.

|
They are aware of the valuation disputes and aware of the critiques of the
methodology. If the methodology is seriously challengéd, they don’t get to the dollar level of
discussion.

Interview: Robert Weidner, Legislative Assistant to 'Senator Jake Garn (R-UT)

They have done nothing with USGS, the material is ignored, they use private
geologists.
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In Utah USGS said there was no oil and gas (nil) in various areas. They went to
private companies who were paying money for leases on which to drill - 3-4 discoveries were
made. GS was wrong on the Overthrust Belt, it erred on the low side. So an area should not
be locked up (withdrawn) even though GS says its mineral potential is low.

GS is best in its map making role. As GIPV is done in a fluctuating market it’s a
waste of time.

Interview: Jim Zoia, Legislative Assistant to Rep. Nick Joe Rahall II, (D) WVA, Chair,
House Subcommittee on Mining and Natural Resources.

USGS appraisals are seen primarily in connection with Wilderness Act legislation, for
fluids as well as for hard rock minerals. To date there has been a lack of assessment. He
finds Congress pushing the BLM and FS to allocate more funds for assessments with respect
to RMPs. They want these to be full scale EIS type, as from NEPA.

Politically, the Democratic staff often ignore mineral assessments given the presence
of other values (endangered species, scenic, wilderness, etc.) so the issue of credibility
doesn’t really arise. Besides, the Congressional staff is not really equipped to review the
technical aspects and can only compare USGS results with those of others. Republican staff
members on the subcommittee pull out the assessments to bolster their claims of
mineralization. '

The result is that in the House, he feels, the USGS assessments have had no impact

whatsoever. The House designates large areas, the more conservative Senate designates
smaller areas and it goes to committee for compromise.
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ENVIRONMENTAL

Interview: David Albersworth, National Wildlife Federation, Washington, D.C. .

Agencies should do land-use plans before set asides. These should be based on all
resource data. The mining industry, however, says that|it doesn’t know what’s there,
especially for hardrock. The environmental groups say take all surface values (they are
easier) and ask what is currently known as an offset. fore than just mineral values should
be considered. \

Agencies should accept the argument that miner&l value potential should not
necessarily control land-use decisions. The agencies rely on USGS and BOM data and/or
industry data at face value, even if they (the Agencies) have doubts.

Interview:  David Campbell, National Wildlife Fedexf‘ation, Washington, D.C.

He doesn’t really deal with USGS type of data. ‘

A lot of the resource/reserve data based arguments don’t really mean anything. To
make informed decisions numbers are needed. USGS data have wide confidence intervals.
The numbers used for decisions are not based on full economic analyses. [He looks to the .
BOM level of economic analysis.]

Interview: Kirk Koepsel, Sierra Club, Wyoming.

He is not really acquainted with GIPV.

Respecting oil and gas leasing EISs, USGS was totally arbitrary. The oil and gas
leasing program is on a competitive bid basis so we get fair market value. For the coal
program, the FS had problems with the few bids.

Based on various EISs, HML, which is descriptive on all areas was inconsistent across
areas. He prefers that the agencies skip potential resources and stick with current reserves.
[He wants a short-term look at something that is already there.]

USGS studies are arbitrary, a standard is required, possibly an index to be used for
ranking tracts.

[He bundles USGS with FS and BLM as decision makers.]
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Interview: R. Smith, Sierra Club, Arizona

With respect to desert lands, the politicians did not wait for USGS assessments.
Those that were already there were used. The Arizona Mining Association came in with their
own mineral estimates, USGS may be lower.

USGS reports are abstract and so may have less punch.

He tends not to question the validity of BLM reports and described a political process
where, if anything, USGS merely influences BLM concerning wilderness withdrawals.

USGS materials are often historically based and speculative. He questions when the
identified tracts would be mined. All of the USGS materials he has used were HML, not
dollar figures, and referred to mineral potential.

The agencies were not advocates of mining or anything else. Others use their data for
advocacy purposes, including the Sierra Club.
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INDUSTRY

Interview: Keith Knoblock, American Mining Congress, Washington, D.C.

He has no direct experience with the USGS assessment process.

The industry wants the best information possible from USGS. He feels that Congress
is not paying attention to the USGS materials and too litde is being spent on USGS efforts.

In his view, if you don’t know what’s there leav% the area open. Even where High
mineral values or probabilities were estimated, only once or twice were withdrawal
boundaries altered.

The USGS reports are well done, but ignored. They are in the nature of a broad
reconnaissance, much like the mining industry does privaFcly when determining a new area or
areas. The resulting OFRs may be good enough to be used for locatable minerals. This has
been successful in some areas: copper in Colorado (?) anb gold in Alaska.

|
Most mining companies tend to stay away from wilderness areas as too troublesome.

Land management plans (FS and BLM) tend to relate to the surface as how do you
plan for an unknown resource.

|

The USGS, and, perhaps, the BOM efforts are strictly a literature search as there are
no funds for doing more. This is more useful in known areas. Understandably, the mining
companies are reluctant to provide proprietary information. For example, there are no mineral
surveys for the California desert.

[Note: at his suggestion D. Ridinger, President, Arizona Mining Association, was
contacted. He, however, claimed no experience in this area.]

Interview: William Shepherd, Minerals Exploration doaﬁﬁon, Colorado.
|
They use whatever information is available. The* have their own problems with
undiscovered resources. | :

USGS assessments were not the in-depth stuff ne#dcd for their own work concerning

access to public lands and wilderness problems. The coalition looks more to what is excluded
if land is alienated. ‘
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Extractable is an easier concept then in place, but it’s tough to get anywhere with

. HML. Something hard is needed. Anything to help maintain access is useful.

Interview: T. Wilton, Public Lands Committee, Nevada Mining Association.

He has dealt with USGS and tried to use their data, but the USGS assessments are not
really good. The detail is too cursory to assess the mineral potential of the wilderness study
areas. It resembles, but is not up to, the level of a corporate preliminary reconnaissance
mapping.

The USGS geochemistry is reasonably good, but the stratigraphy is not so good. A
major problem is that the sample density is too low. As an exploration manager (geologist)
going through USGS data, the data are simply insufficient. Furthermore, USGS has a
different view of geochemistry from that of industry.

USGS data are not biased, but they are too thin for real useability. Politics are a part
of the USGS process resulting in estimates that are too low. There is some industry interest
in providing data to USGS but USGS suspects the data and is unwilling to receive it. The
state surveys take the data and a few individuals in USGS are willing to take it.

Partly, the problem is that USGS is too research oriented, too few in the Survey map,
and the timing of the mapping and its release can be so long as to be atrocious.

GIPV is meaningless for reasons noted above. So too is HML except that its greater
subjectivity allows for compensation. Across areas and report authors, even HML based
assessments are inconsistent. Whether GIPV or HML, the USGS estimates for southeastern
Utah were too low according to industry sources.

The USGS efforts are a waste of taxpayers’ dollars, they might as well not do it at all,
although the odd ones (assessments) were really well done.

USGS has too little time, the detail on the maps is insufficient. But the sample
locations used were real, not invented as in NURE. Attempts to locate sites reported in
NURE was indeterminate. Their contractors’ efforts were too little supervised. This is not
the problem with USGS.

Land withdrawal is alienation on a permanent basis. Of what use is the value term in
GIPV if the price is current and the mineral need may be 40 or more years into the future.
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APPENDIX: STATUTORY AUTHORITY OF THE USGS UNDER:

TITLE 16 UNITED STATES CODE - CONSERVATION .
TITLE 30 UNITED STATES CODE - MINERAL LANDS AND LEASING

TITLE 43 UNITED STATES CODE - PUBLIC LANDS

TITLE 50 UNITED STATES CODE - WAR AND NATIONAL DEFENSE
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TITLE 16 UNITED STATES CODE - CONSERVATION
. - Chapter 23 - National Wilderness Preservation System

16 U.S.C. 1131. National Wilderness Preservation System

(a) Establishment; Congressional declaration of policy; wilderness areas;
administration for public use and enjoyment, protection, preservation, and
gathering and dissemination of information; provisions for designation as
wilderness areas

(b) Management of area included in System; appropriations

(c) "Wilderness" defined

16 U.S.C. 1132. Extent of System

(c) Review by Secretary of the Interior of roadless areas of national park system
and national wildlife refuges and game ranges and suitability of areas for
preservation as wilderness; authority of Secretary of the Interior to maintain
roadless areas in national park system unaffected

16 U.S.C. 1133. Use of wilderness areas

(d) Special provisions
(2) Mineral activities, surveys for mineral value
Nothing in this chapter shall prevent within national forest wilderness areas any
activity, including prospecting, for the purpose of gathering information about

. mineral or other resources, if such activity is carried on in a manner compatible

with the preservation of the wilderness environment. Furthermore, in
accordance with such program as the Secretary of the Interior shall develop and
conduct in consultation with the Secretary of Agricuiture, such areas shall be
surveyed on a planned, recurring basis consistent with the concept of
wilderness preservation by the United States Geological Survey and the United
States Bureau of Mines to determine the mineral values, if any, that may be
present; and the results of such surveys shall be made available to the public
and submitted to the President and Congress.

16 U.S.C. 1134. State and private lands within wilderness areas

(a) Access; exchange of lands; mineral interests restriction

In any case where State-owned or privately owned land is completely surrounded by
national forest lands within areas designated by this chapter as wilderness, such State
or private owner shall be given such rights as may be necessary to assure adequate
"access to such State-owned or privately owned land by such State or private owner
and their successors in interest, or the State-owned land or privately owned land shall
be exchanged for federally owned land in the same State of approximately equal value
under the authorities available to the Secretary of Agriculture: Provided, however, That
the United States shall not transfer to a State or private owner any mineral interest
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unless the State or private owner relinquishes or causes to be relinquished to the
United States the mineral interest in the surrounding land.

16 U.S.C. 1136. Annual reports to Congress

At the opening of each session of Congress, the $ecretaries of Agriculture and Interior
shall jointly report to the President for transmission to Congress on the status of the
wilderness system, including a list and descriptiotEs of the areas in the system,
regulations in effect, and other pertinent information, together with any
recommendations they may care to make.

Chapter 51 - Alaska National Interest Lands Conservation

Subchapter III - Federal North Slope lands studle}s oil and gas leasing program and
mineral assessments
\

16 U.S.C. 3142. Arctic National Wildlife Refuée coastal plan

(a) Purpose

The purpose of this section is to provide for a cohnprehensxve and continuing inventory

and assessment of the fish and wildlife resources of the coastal plain of the Arctic

National Wildlife Refuge; an analysis of the impacts of oil and gas exploration,

development, and production, and to authorize exploratory activity witnin the coastal

plain in a manner that avoids significant adverse effects on the fish and wildlife and

other resources.

(b) Definitions

As used in this section -
(2) The term "exploratory activity" means| surface geological exploration or
seismic exploration, or both, for oil and gfls within the coastal plain.

(d) Guidelines

(1) Within two years after December 2, 1980, thé Secretary [of the Interior] shall by

regulation establish initial guidelines governing the carrying out of exploratory

activities. |

(2) The initial guidelines prescribed by the Secre to implement this subsection

shall be accompanied by an environmental impact statement on exploratory activities.

The initial guidelines shall thereafter be revised to reflect changes made in the baseline

study and other appropriate information made available to the Secretary.

(e) Exploration plan |

(1) After the initial guidelines are prescribed under subsection (d) of this section, any

person including the United States Geological Survey may submit one or more plans

for exploratory activity ... to the Secretary for approval. ...

(2) ... The Secretary shall not approve of any plan submitted by the United States

Geological Survey unless he determines that (1) no other person has submitted a plan
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for the area involved which meets established guidelines and (2) the information which
would be obtained is needed to make an adequate report under subsection (h) of this
section. The Secretary, as a condition of approval of any plan under this section -
(B) shall require that all data and information (including processed, analyzed
and interpreted information) obtained as a result of carrying out the plan shall
be submitted to the Secretary;

(h) Report to Congress
Not earlier than five years after December 2, 1980, and not later than five years and
nine months after such date, the Secretary shall prepare and submit to Congress a
report containing -
(1) the identification by means other than drilling of exploratory wells of those
areas within the coastal plain that have oil and gas production potential and
estimate of the volume of the oil and gas concerned;
(3) an evaluation of the adverse effects that carrying out of further exploration
for, and the development and production of, oil and gas within such areas will
have on the resources referred to in para-
graph (2) [fish and wildlife, their habitats and other resources].
(5) an evaluation of how such oil and gas relates to the national need for
additional domestic sources of oil and gas; and
(6) the recommendations of the Secretary with respect to whether further
exploration for, and the development and production of, oil and gas within the
coastal plain should be permitted ....

16 U.S.C. 3144. Wilderness portion of study

(a) Suitability of lands for preservation as wilderness; report to President

As part of the study, the Secretary shall review the suitability or nonsuitability for
preservation as wilderness of the Federal lands described in section 3141 of this title
[Arctic National Wildlife Refuge] and report his findings to the President.

(b) Presidential recommendations to Congress

The President shall advise the Senate and the House of Representatives of his
recommendations with respect to the designation of the area or any part thereof as
wilderness together with a map thereof and a definition of its boundaries.

16 U.S.C. 3148. Oil and gas leasing program for non-North Slope Federal lands

(b) Study of oil and gas potential and impact of development and production;

permits; consultations; State studies; reports to Congress
(1)(A) In such areas as the Secretary deems favorable for the discovery of oil
and gas, he shall conduct a study, or studies, or collect and analyze information
obtained by permittees authorized to conduct studies under this section, of the
oil and gas potential of such lands and those environmental characteristics and
wildlife resources which would be affected by the exploration for and
development of such oil and gas.
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(B) The Secretary is authorized to issue permits for study, including geological,
geophysical, and other assessment activities, if such activities can be conducted
in a manner which is consistent with the purposes for which each affected area .
is managed under applicable law.

(3) The Secretary shall encourage the State to undertake similar studies on
lands associated, either through geological or other land values or because of
possible transportation needs, with Federal lands. The Secretary shall integrate
these studies, to the maximum extent practicable, with studies on Federal lands
so that needs for cooperation between the Federal Government and the State of
Alaska in managing energy and other natural resources, including fish and
wildlife, can be established early in the program.

(4) The Secretary shall report to the Congress by October 1, 1981, and yearly
thereafter, on his efforts pursuant to this Act regarding the leasing of, and
exploration and development activities on, such lands.

16 U.S.C. 3150. Alaska mineral resource sment program

(a) Mineral assessments

The Secretary shall, to the full extent of his authority, assess the oil, gas, and other

mineral potential on all public lands in the State of Alaska in order to expand the data

base with respect to the mineral potential of such lands. The mineral assessment

program may include, but shall not be limited to, techniques such as side-looking radar

imagery and, on public lands other than such lands within the national park system,

core and test drilling for geological information, notwithstanding any restriction on

such drilling under the Wilderness Act [16 U.S.C. 1131 et seq.]. For purposes of this .
Act, core and test drilling means the extraction by drilling of subsurface geologic

samples in order to assess the metalliferous or gther mineral values of geologic terrain,

but shall not be construed as including exploratory drilling of oil and gas test wells.

To the maximum extent practicable, the Secre shall consult and exchange

information with the State of Alaska regarding the responsibilities of the Secretary

under this section and similar programs unde
mineral assessments authorized under this or any other law, including but not limited
to the National Uranium Evaluation program, the Secretary shall allow for access by
air for assessment activities permitted in this subsection to all public lands involved in
such study.... The Secretary is authorized to enter into contracts with public or private
entities to carry out all or any portion of the mineral assessment program. This
section shall not apply to the lands described in section 3141 of this title.

16 U.S.C. 3151. Annual report by President tﬁCongress on minerals in Alaska
On of before October 1, 1982, and annually thereafter, the President shall transmit to
the Congress all pertinent public information relating to minerals in Alaska gathered
by the United States Geological Surveys, United States Bureau of Mines, and any
other Federal agency.
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- Chapter 36 - Forest and Rangeland Renewable Resources Planning

16 U.S.C. 1604. National Forest System land and resources management plans
(a) Development, maintenance, and revision by Secretary of Agriculture as part of
program; coordination
As a part of the Program provided for by section 1602 of this title [Renewable
Resource Program), the Secretary of Agriculture shall develop, maintain, and, as
appropriate, revise land and resource management plans for units of the National
Forest System, coordinated with the land and resource management planning processes
of State and local governments and other Federal agencies.
(b) Criteria
In the development and maintenance of land management plans for use on units of the
National Forest System, the Secretary [of Agriculture] shall use a systematic
interdisciplinary approach to achieve integrated consideration of physical, biological,
economic, and other sciences.
(k) Development of land management plans
In developing land management plans pursuant to this subchapter, the Secretary shall
identify lands within the management area which are not suited for timber production,
" considering physical, economic, and other pertinent factors to the extent feasible ....

(1) Program evaluation; process for estimating long-term costs and benefits;
summary of data included in annual reports
The Secretary [of Agriculture] shall -

. (1) formulate and implement, as soon as practicable, a process for estimating

long-term costs and benefits to support the program evaluation requirements of
this subchapter;

16 U.S.C. 1606. Budget requests by President for Forest Service activities

(d) Required contents of annual evaluation report

These annual evaluation reports shall set forth progress in implementing the Program
required to be prepared by section 1602 of this title, together with accomplishments of
the Program as they relate to the objectives of the Assessment. Objectives should be
set forth in qualitative and quantitative terms and accomplishments should be reported
accordingly. The report shall contain appropriate measurements of pertinent costs and
benefits. The evaluation shall assess the balance between economic factors and
environmental quality factors. Program benefits shall include, but not be limited to,
environmental quality factors such as esthetics, public access, wildlife habitat,
recreational and wilderness use, and economic factors such as the excess of cost
savings over the value of foregoing benefits and the rate of return on renewable
resources.
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TITLE 30 UNITED STATES CODE - MINERAL LANDS AND LEASING

CHAPTER | - THE ASSESSMENT PROGRAM

Chapter 2 - Mineral Lands and Regulations in General

30 U.S.C. 21. Mineral lands reserved
In all cases lands valuable for minerals shall be
expressly directed by law.

30 U.S.C. 21a. National mining and minerals

served from sale, except as otherwise

licy; " minerals" defined; execution

of policy under other authorized programs; report to Congress
The Congress declares that it is the continuing policy of the Federal Government in the
national interest to foster and encourage private ?nterprise in (1) the development of

economically sound and stable domestic mining,

minerals, metal and mineral reclamation

industries, (2) the orderly and economic development of domestic mineral resources,
reserves, and reclamation of metals and minerals to help assure satisfaction of industrial,

security and environmental needs, (3) mining,
including the use and recycling of scrap to pro

neral, and metallurgical research,
te the wise and efficient use of our

natural and reclaimable mineral resources, and (4) the study and development of methods
for the disposal, control, and reclamation of minﬁral land, so as to lessen any adverse

impact of mineral extraction and processing upo
from mining or mineral activities.

the physical environment that may result

For the purpose of this section "minerals” shall include all minerals and mineral fuels

includirg oil, gas, coal, oil shale and uranium.

It shall be the responsibility of the Secretary of
exercising his authority under such programs as
section. For this purpose the Secretary of the In
domestic mining, minerals, and mineral reclamat
the trend in utilization and depletion of these res

the Interior to carry out this policy when .
may be authorized by law other than this

terior shall report on the state of the

fion industries, including a statement of

ources, together with such

recommendations for legislative programs as mﬂy be necessary to implement the policy of

this section.

30 U.S.C. 22. Lands open to purchase by citi
Except as otherwise provided, all valuable mine:

ns
deposits in lands belonging to the

United States, both surveyed and unsurveyed, shall be free and open to exploration and
purchase, and the lands in which they are found to occupation and purchase, by citizens of

the United States and those who have declared

eir intention to become such, under

regulations prescribed by law, and according to the local customs or rules of miners in the
several mining districts, so far as the same are applicable and not inconsistent with the

laws of the United States.
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30 U.S.C. 182. Lands disposed of with reservation of deposits of coal, etc.

. The provisions of this chapter shall also apply to all deposits of coal, phosphate, sodium,
oil, oil shale, gilsonite (including all vein-type solid hydrocarbons), or gas in the lands of
the United States, which lands may have been or may be disposed of under laws reserving
to the United States such deposits, with the right to prospect for, mine, and remove the
same, subject to such conditions as are or may hereafter be provided by such laws
reserving such deposits.

- Chapter 26 - Deep Seabed Hard Mineral Resources

30 U.S.C. 1401. Congressional findings and declaration of purpose

(a) Findings

The Congress findings that -
(1) the United States’ requirements for hard minerals to satisfy national industrial
needs will continue to expand and the demand for such minerals will increasingly
exceed the available domestic sources of supply;
(2) in the case of certain hard minerals, the United States.is dependent upon
foreign sources of supply and the acquisition of such minerals from foreign sources
is a significant factor in the national balance-of-payments position;
(3) the present and future national interest of the United States requires the
availability of hard mineral resources which is independent of the export policies
of foreign nations; '

. (4) there is an alternctive source of supply, which is significant in relation to
national needs, of certain hard minerals, including nickel, copper, cobalt, and
manganese, contained in the nodules existing in great abundance on the deep
seabed;

(5) the nations of the world, including the United States, will benefit if the hard
mineral resources of the deep seabed beyond limits of national jurisdiction can be
developed and made available for their use;
(8) it is in the national interest of the United States and other nations to encourage
a widely acceptable Law of the Sea Treaty, which will provide a new legal order
for the oceans covering a broad range of ocean interests, including exploration for
and commercial recovery of hard mineral resources of the deep seabed;
(11) development of technology required for the exploration and recovery of hard
mineral resources of the deep seabed will require substantial investment for many
years before commercial production can occur, and must proceed at this time if
deep seabed minerals are to be available when needed....

(b) Purposes

The Congress declares that the purposes of this chapter are -
(4) to accelerate the program of environmental assessment of exploration for and
commercial recovery of hard mineral resources of the deep seabed and assure that
such exploration and recovery activities are conducted in a manner which will
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encourage the conservation of such resources, protect the quality of the
environment, and promote the safety of life and property at sea.... .

30 U.S.C. 1403. Definitions
For the purposes of this chapter, the term - |
(4) "deep seabed" means the seabed, and’the subsoil thereof to a depth of ten
meters, lying seaward of and outside -
(A) the Continental Shelf of any nLation; and
(B) any area of national resource jurisdiction of any foreign nation, if such
area extends beyond the Continenial Shelf of such nation and such
jurisdiction is recognized by the Iﬂmted States;
(5) "exploration" means -
(A) any at-sea observation and evaluation activity which has, as its
objective, the establishment and documentation of -
(i) the nature, shape, concTntration, location, and tenor of a hard
mineral resource; and
(ii) the environmental, technical, and other appropriate factors which
must be taken into account to achieve commercial recovery; and
(B) the taking from the deep seabed of such quantities of any hard mineral
resource as are necessary for the design, fabrication, and testing of
equipment which is intended to be used in the commercial recovery and
processing of such resource;
(6) "hard mineral resource” means any deposit or accretion on, or just below, the
surface of the deep seabed of nodules which include one or more minerals, at least
one of which contains manganese, nickel, cobalt, or copper.
|

30 U.S.C. 1411. Prohibited activities by United States citizens
(a) Prohibited activities and exceptions
(1) No United States citizen may engage in any exploration or commercial
recovery unless authorized to do so .
(2) The prohibitions of this subsecnon shall not apply to any of the following
activities:
(A) Scientific research, mcludmg)that concerning hard mineral resources.
(B) Mapping, or the taking of any geophysical, geochemical, oceanographic,
or atmospheric measurements or random bottom samplings of the deep
seabed, if such taking does not significantly alter the surface or subsurface
of the deep seabed or significantly affect the environment.
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30 U.S.C. 1413. License and permit applications, review, and certification
(e) Other Federal agencies
The Administrator’ shall provide by regulation for full consultation and cooperation, prior
to certification of an application for the issuance or transfer of any license for exploration
or permit for commercial recovery and prior to the issuance or transfer of such license or
permit, with other Federal agencies or departments which have programs or activities
within their statutory responsibilities which would be affected by the activities proposed in
the application for the issuance or transfer of a license or permit. Not later than 30 days
after June 28, 1980, the heads of any Federal departments or agencies having expertise
concerning, or jurisdiction over, any aspect of the recovery or processing of hard mineral
resources shall transmit to the Administrator written comments as to their expertise or
statutory responsibilities pursuant to this chapter or any other Federal law. To the extent
possible, such agencies shall cooperate to reduce the number of separate actions required
to satisfy the statutory responsibilities of these agencies. The Administrator shall transmit
to each such agency or department a complete copy of each application and each such
agency or department, based on its legal responsibilities and authorities, may, not later
than 60 days after receipt of the application, recommend certification of the application,
issuance or transfer of the license or permit, or denial of such certification, issuance, or
transfer....

30 U.S.C. 1419. Protection of the environment

(a) Environmental assessment '
(2) Supporting ocean research

. The Administrator also shall conduct a continuing program of ocean research to

support environmental assessment activity through the period of exploration and
commercial recovery authorized by this chapter. The program shall include the
development, acceleration, and expansion, as appropriate, of studies of the
ecological, geological, and physical aspects of the deep seabed in general areas of
the ocean where exploration and commercial development under the authority of
this chapter are likely to occur ....

30 U.S.C. 1469. Biennial report

(a) Submission of reports

The Administrator shall submit to the Congress -
(1) not later than December 31, 1981, a report on the administration of this chapter
during the period beginning on June 28, 1980, and ending September 30, 1981;
and
(2) not later than December 31 of each second year thereafter, a report on the
administration of this chapter during the two fiscal years preceding the date on
which the report is require to be filled.

° 30 U.S.C. 1403(12) defines "Administrator" to mean the
Administrator of the National Oceanic and Atmospheric
Administration.
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(b) Contents
Each report filed pursuant to subsection (a) of this section shall include, but not be limited .
to, the following information with respect to the reporting period:
(2) A description of the exploration and commercial recovery activities undertaken,
including, but not limited to, information setting forth the quantities of hard
mineral resources recovered and the disposition of such resources.

|

-- Chapter 28 - Materials and Minerals Policy, &esearch, and Development

30 U.S.C. 1601. Congressional statement of findings; "materials" defined
(a) The Congress finds that -
(1) the availability of materials is essential for national security, economic well-
being, and industrial production; |
(b) As used in this chapter, the term "materials" ‘means substances, including minerals, of
current or potential use that will be needed to sdﬁply the industrial, military, and essential
civilian needs of the United States in the production of goods or services, including those
which are primarily imported or for which there is a prospect of shortages or uncertain
supply, or which present opportunities in terms of new physical properties, use, recycling,
disposal or substitution, with the exclusion of fi and of energy fuels used as such.

30 U.S.C. 1602. Congressional declaration of policy
The Congress declares that it is the continuing policy of the United States to promote an
adequate and stable supply of materials neces to maintain national security, econumic .
well-being and industrial production with appropriate attention to a long-term balance
between resource production, energy use, a healthy environment, natural resources
.conservation, and social needs. The Congress er declares that implementation of this
policy requires that the President shall, through the Executive Office of the President,
coordinate the responsible departments and agencies to among other measures -
(1) identify materials needs and assist in the pursuit of measures that would assure
the availability of materials critical to commerce, the economy, and national
security;
(3) establish a long-range assessment capability concerning materials demands,
supply and needs, and provide for the policies and programs necessary to meet
those needs;
(6) promote and encourage private enterprise in the development of economically
sound and stable domestic materials industries; and
(7) encourage Federal agencies to facilitjte availability and development of
domestic resources to0 meet critical materials needs.
30 U.S.C. 1603. Implementation of policies |
For the purpose of implementing the policies seiliorth in section 1602 of this title and the

provisions of section 1604 of this title, the Congress declares that the President shall,
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through the Executive Office of the President, coordinate the responsible department and
agencies, and shall -
(3) provide for improved collection, analysis, and dissemination of scientific,
technical and economic materials information and data from Federal, State, and
local governments and other sources as appropriate;

30 U.S.C. 1604. Program administration
(a) President; preparation of plan and submission to Congress of report
Within 1 year after October 21, 1980, the President shall submit to the Congress -
(2) recommendations for the collection, analysis, and dissemination of information
concerning domestic and international long-range materials demand, supply and
needs, including consideration of the establishment of a separate materials
information agency patterned after the Bureau of Labor Statistics;
(e) Secretary of the Interior; initiation of actions
The Secretary of the Interior shall promptly initiate actions to -
(1) improve the capacity of the United States Bureau of Mines to assess
international minerals supplies; ‘
(2) increase the level of mining and metallurgical research by the United States
Bureau of Mines in critical and strategic minerals; and
(3) improve the availability and analysis of mineral data in Federal land-use
decisionmaking.
A report summarizing actions required by this subsection shall be made available to the
Congress within 1 year after October 21, 1980.
(f) Secretary of the Interior; collection, evaluation, and analysis activities concerning
information
In furtherance of the policies of this chapter, the Secretary of the Interior shall collect,
evaluate, and analyze information concerning mineral occurrence, production, and use
from industry, academia, and Federal and State agencies.

Chapter 30 - National Critical Materials Council

30 U.S.C. 1801. Congressional findings and declaration of purposes

(a) The Congress finds that -
(1) the availability of adequate supplies of strategic and critical industrial minerals
and materials continues to be essential for national security, economic well-being,
and industrial production;
(2) the United States is increasingly dependent on foreign sources of materials and
vulnerable to supply interruption in the case of many of those minerals and
materials essential to the Nation’s defense and economic well-being;
(6) establishing critical materials reserves, by both the public and private sectors
and with proper organization and management, represents one means of responding
to the genuine risks to our economy and national defense from dependency on
foreign sources;
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(7) there exists no single Federal entity with the authority and responsibility for
establishing critical materials policy and for coordinating and implementing that
policy; and .
(8) the importance of materials to national goals requires an organizational means
for establishing responsibilities for materials programs and for the coordination,
within and at a suitably high level of the Executive Office of the President, with
other existing policies within the Federal Government.
(b) It is the purpose of this chapter -
(1) to establish a National Critical Materials Council under and reporting to the
Executive Office of the President which shall -
(A) establish responsibilities for and provide for necessary coordination of
critical materials policies, including all facets of research and technology,
among the various agencies and departments of the Federal Government,
and make recommendations for the implementation of such policies;
(B) bring to the attention of the Pr#sidcnt, the Congress, and the general
public such materials issues and concems, including research and
development, as are deemed critical to the economic and strategic health of
the Nation; and |
(C) ensure adequate and continuing consultation with the private sector
concerning critical materials, materials research and development, use of
materials, Federal materials policies, and related matters.

30 U.S.C. 1801. Establishment of National Critical Materials Council

30 U.S.C. 1803. Responsibilities and authorities of Council .
(a) Primary responsibilities of Council
It shall be the primary responsibility of the Council -
(1) to assist and advise the President in establishing coherent national materials
policies consistent with other Federal policies, and making recommendations
necessary to implement such policies;
(2) to assist in establishing responsibilities for, and to coordinate, Federal
materials-related policies, programs, and research and technology activities, as well
as recommending to the Office of Management and Budget budget priorities for
materials activities in each of the Federal departments and agencies;
(3) to review and appraise the various programs and activities of the Federal
Government in accordance with the policy and directions given in the National
Materials and Minerals Policy, Research and Development Act of 1980 (30 U.S.C.
1601) [30 U.S.C. 1601 et seq.],and to de ine the extent to which such programs
and activities are contributing to the achievement of such policy and directions;
(5) to advise the President of mineral and material trends, both domestic and
foreign, the implications thereof for the United States and world economies and the
national security, and the probable effects of such trends on domestic industries;
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(7) to make or furnish such studies, analyses, reports, and recommendations with
respect to matters of materials-related policy and legislation as the President may
request;
(8)(A) to prepare a report providing a domestic inventory of critical materials with
projections on the prospective needs of Government and industry for these
materials, including a long-range assessment, prepared in conjunction with the
Office of Science and Technology Policy in accordance with the National
Materials and Minerals Policy, Research and Development Act of 1980, and in
conjunction with such other Government departments or agencies as may be
considered necessary, of the prospective major critical materials problems which
the United States is likely to confront in the immediate years ahead and providing
advice as to how these problems may best be addressed, with the first such report
being due on April 1, 1985, and (B) review and update such report and assessment
as appropriate and report thereon to the Congress at least biennially; and
(9) to recommend to the Congress such changes in current policies, activities, and
regulations of the Federal Government, and such legislation, as may be considered
necessary to carry out the intent of this chapter and the National Materials and
Minerals Policy, Research and Development Act of 1980.

(b) Specific authorities of Council

In carrying out its responsibilities under this section the Council shall have the authority -
(2) to establish and convene such Federal interagency committees as it considers
necessary in carrying out the intent of this chapter.

(c) Collaboration and cooperation of Council and Federal agencies with

respcnsibilities related to materials

In seeking to achieve the goals of this chapter and related Acts, the Council and other

Federal departments and agencies with responsibilities or jurisdiction related to materials

or materials policy, including the National Security Council, the Council on

Environmental Quality, the Office of Management and Budget, and the Office of Science

and Technology Policy, shall work collaboratively and in close cooperation.
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TITLE 43 UNITED STATES CODE - PUBLIC LANDS
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Chapter 1 - Bureau of Land Management

43 U.S.C. 2. Duties concerning public lands
The Secretary of the Interior or such officer as he may designate shall perform all
executive duties appertaining to the surveying and sale of the public lands of the United
States, or in anywise respecting such public lands, and, also, such as relate to private
claims of land, and the issuing of patents for all grants of land under the authority of the
Government.

f

43 U.S.C. 31. Director of United States Geological Survey

(a) Establishment of office; appointment and dutles, examination of geological
structure, mineral resources, and products of the national domain; prohibitions in
respect to lands and surveys \

The Director of the United States Geological Survey, which office is established, under
the Interior Department, shall be appointed by the President by and with the advice and
consent of the Senate. This officer shall have the direction of the United States
Geological Survey, and the classification of the public lands and examination of the
geological structure, mineral resources, and products of the national domain....

(b) Examination of geological structure, miner?l resources, and products outside the
national domain

The authority of the Secretary of the Interior, exercised through the United States
Geological Survey of the Department of the Interior, to examine the geological structure,
mineral resources, and products of the national domain, is expanded to authorize such
examinations outside the national domain where determined by the Secretary to be in the
national interest.

Chapter 2 - Geological Survey

(c) Annual report to Congress
The Secretary of the Interior shall report to the Speaker of the House of Representatives
and the President of the Senate on January 31 of each year on all actions taken pursuant
to subsection (b) of this section during the year ending on the December 31 immediately
preceding the reporting date and on the results of such actions.

Note to Section 31:

Continental Scientific Drilling and Exploration (P.L. 100-441, Sep. 22, 1988, 102
Stat. 1760) also P.L. 98-473, Oct. 12, 1984, 98 Stat. 1875 which states:
"The Continental Scientific Drilling Program is an important national
scientific endeavor that is vital to ithe understanding of the geological
evolution of the Earth and the economic value of its resources...."
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43 U.S.C. 31a. Findings and purpose
The Congress finds and declares - :
(1) during the past 2 decades, the production of geologic maps has been
drastically curtailed;
(2) geologic maps are the primary data base for virtually all applied and basic
earth-science investigations, including -
(A) exploration for and development of mineral, energy, and water
resources;
(C) land-use evaluation and planning for environmental protection
(4) the combined capabilities of the State, Federal, and academic groups to
provide geologic mapping are not sufficient to meet the present and future needs
of the United States for national security, environmental protection, and energy
self-sufficiency of the Nations;
(5) States are willing to contribute 50 percent of the funding necessary tom
complete mapping of the geology within the State;
(7) geologic maps have proven indispensable in the search for needed fossil-fuel
and mineral resources; and
(8) a comprehensive nationwide program of geologic mapping is required in order
to systematically build the Nation’s geologic-map data base at a pace that
responds to increasing demand. ’

43 U.S.C. 31b. Purpose

The purpose of sections 31a to 31h of this title is to expedite the production of a
geologic-map data base for the Nation, to b. located within the United States Geological
Survey, which can be applied to land-use management, assessment, and utilization,
conservation of natural resources, groundwater management, and environmental
protection.

43 U.S.C. 31c. Geologic mapping program

(a) Establishment

There is established in the United States Geological Survey a National Cooperative

Geologic Mapping Program....

(b) Responsibilities of USGS

The Survey shall be the lead Federal agency responsible for planning, developing

priorities, coordinating, and managing the geologic mapping program....

(c) Program objectives

The objectives of the geologic mapping program shall include -
(4) development of public awareness for the role and application of geologic-map
information to the resolution of national issues of land-use management.

(d) Program components

The geologic mapping program shall include the following components:
(1) A Federal geologic mapping component, whose objective shall be determining
the geologic framework of areas determined to be vital to the economic, social, or
scientific welfare of the Nation. Mapping priorities shall be based on -
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(A) national requirements for geologic-map information in areas of

multiple-issue need or areas of compelling single-issue need; and .

(B) national requirements for geologic-map information in areas where

mapping is required to solve critical earth-science problems.
(2) A geologic mapping support component, whose objective shall be providing
interdisciplinary support for the Federal Geologic Mapping Component.
Representative categories of interdisciplinary support shall include -

(A) establishment of a national geologic-map data base;

(E) geophysical investigations that assist in delineating and mapping the

physical characteristics and three-dimensional distribution of geologic

materials and geologic structures, which investigations shail be contributed

to a national geophysical-map data base; and

(F) geochemical investigations and analytical operations that characterize

the major- and minor-element composition of geologic-map units, and that

lead to the recognition of stable and anomalous geochemical signatures for

geologic terrains, which investigations shall be contributed to a national

geochemical-map data base.
(3) A State geologic mapping component, whose objective shall be determining
the geologic framework of areas that the State geological surveys determine to be
vital to the economic, social, or scientific| welfare of individual States. Mapping
priorities shall be determined by multirepresentational State panels and shall be
integrated with national priorities. Federal funding for the State component shall
be matched on a one-to-one basis with non-Federal funds.

43 U.S.C. 31d. Advisory committee .

(b) Duties

The advisory committees shall -
(3) submit an annual report to the Secre that evaluates the progress of the
Federal and State mapping activities andealuates the progress made toward
fulfilling the purposes of sections 31a to 31h of this title.

43 U.S.C. 36¢c. Acceptance of contributions from public and private sources;
cooperation with other agencies in prosecution of projects

In fiscal year 1987 and thereafter the United States Geological Survey is authorized to
accept lands, buildings, equipment, and other contributions from public and private
sources and to prosecute projects in cooperation with other agencies, Federal, State, or
private.

43 U.S.C. 41 Publications and reports; prepxlration and sale

Except as otherwise provided in section 1318 of title 44, the publications of the
Geological Survey shall consist of geological and economic maps, illustrating the
resources and classification of the lands, and re upon general and economic geology
and paleontology....
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43 U.S.C. 49. Extension of cooperative work to Puerto Rico ,

. The provisions of law authorizing the making of topographic and geological surveys and
conducting investigations relating to mineral and water resources by the United States
Geological Survey in various portions of the United States be, and the same are, extended
to authorize such surveys and investigations in Puerto Rico.

-- Chapter 6 - Withdrawal from Settlement, Location, Sale, or Entry
43 U.S.C. 157. Applications for withdrawal, reservation, or restriction; specifications
Any application filed on and after February 28, 1958 for a withdrawal, reservation, or
restriction, the approval of which will, under section 156 of this title [for Department of
Defense projects or facilities], require an Act of Congress, shall specify -
(7) whether, and if so to what extent, the proposed use will affect continuing full
operation of the public land laws and Federal regulations relating to conservation,
utilization, and development of mineral resources, timber and other material
resources, grazing resources, fish and wildlife resources, water resources, and
scenic, wildemess, and recreation and other values ....

- Chapter 18 - Survey of Public Lands
43 U.S.C. 751. Rules of survey

. Public Law 100-409, Section 8 (Aug. 20, 1988, 102 Stat. 1091) provided that:

(a) Study.

The Secretary of the Interior shall conduct an assessment of the need for and cost

and benefits associated with improvements in the existing methods of land

surveying and mapping and of collecting, storing, retrieving, disseminating, and

using information about Federal and other lands.

(d) Topics.
(5) model standards developed by the Secretary for compatible
multipurpose land information systems for use by Federal, State and local
governmental agencies, the public, and the private sector.

43 U.S.C. 766. Geological surveys, extension of public surveys, expenses of
subdividing

There shall be no further geological survey by the Government, unless authorized by law.
The public surveys shall extend over ail mineral lands; and all subdividing of surveyed
lands into lots less than one hundred and sixty acres may be done by county and local
surveyors at the expense of claimants; but nothing in this section contained shall require
the survey of waste or useless lands.
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- Chapter 20 - Reservations and Grants to States for Public Purposes

43 U.S.C. 852 (d). "Unappropriated public lands" defined; determination of mineral .
character of land
(1) The term "unappropriated public lands” as used in this section shall include,
without otherwise affecting the meaning thereof, lands withdrawn for coal,
phosphate, nitrate, potash, oil, gas, asphaltic minerals, oil shale, sodium, and
sulphur, but otherwise subject to appropribtion, location, selection, entry, or
purchase under the non-mineral laws of the United States; lands withdrawn by
Executive Order Numbered 5327, of April 15, 1930, if otherwise available for
selection; and the retained or reserved interest of the United States in lands which
have been disposed of with a reservation to the United States of all minerals or
any specified mineral or minerals. |
(2) The determination, for the purposes oithis section of the mineral character of

lands lost to a State shall be made as of the date of application for selection and
upon the basis of the best evidence available at that time.  (Selections to supply
deficiencies of school lands)

|

|
-- Chapter 25A - Lands Held Under Color of TiLle

|

43 U.S.C. 1068. Lands held in adverse posses#ion; issuance of patent; reservation of
minerals; conflicting claims !

|
| L
43 U.S.C. 1068a. Appraisal
Upon filing of an application to purchase any lands subject to the operation of this
chapter, together with the required proof, the Secretary of the Interior shall cause the
lands described in said application to be appraised, said appraisal to be on the basis of
the value of such lands at the date of appraisal, exclusive of any increased value resulting
from the development or improvement of the lands by the applicant or his predecessors in
interest, and in such appraisal the Secretary shall consider and give full effect to the
equities of any such applicant.

- Chapter 29 - Submerged Lands )

|
43 U.S.C. 1301. Definitions

(e) The term "natural resources” includes, without limiting the generality
thereof, oil, gas, and all other minerals, and fish, shrimp, oysters, clams,
crabs, lobsters, sponges, kelp, and other marine animal and plant life but
does not include water power, or the use of water for the production of

power... ! '
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Subchapter III - Quter Continental Shelf Lands
43 U.S.C. 1331. Definitions

(k) The term "exploration” means the process of searching for minerals,
including (1) geophysical surveys where magnetic, gravity, seismic, or
other systems are used to detect or imply the presence of such minerals,
and (2) any drilling, whether on or off known geological structures,
including the drilling of a well in which a discovery of oil or natural gas in
paying quantities is made and the drilling of any additional delineation
well after such discovery which is needed to delineate any reservoir and to
enable the lessee to determine whether to proceed with development and
production....
(0) The term "fair market value" means the value of any mineral (1)
computed at a unit price equivalent to the average unit price at which such
mineral was sold pursuant to a lease during the period for which any
royalty or net profit share is accrued or reserved to the United States
pursuant to such lease, or (2) if there were no such sales, or if the
Secretary finds that there were an insufficient number of such sales to
equitably determine such value, computed at the average unit price at
which such mineral was sold pursuant to other leases in the same region of
the outer Continental Shelf during such period, or (3) if there were no
sales of such mineral from such region during such period, or if the
Secretary finds that there are insufficient number of sales to equitably
determine such value, at an appropriate price determined by the Secretary.

(@) The term "minerals" includes oil, gas, sulphur, geopressured-geothermal
and associated resources, and all other minerals which are authorized by an
Act of Congress to be produced from "public lands" as defined in section
1702 of this ttle.

43 U.S.C. 1340 Geological and geophysical explorations

(a) Approved exploration plans
(1) Any agency of the United States and any person authorized by the
Secretary may conduct geological and geophysical explorations in the outer
Continental Shelf, which do not interfere with or endanger actual
operations under any lease maintained or granted pursuant to this
subchapter, and which are not unduly harmful to aquatic life in such areas.

43 U.S.C. 1343 Annual report by Secretary to Congress
Within six months after the end of each fiscal year, the Secretary shall submit to

the President of the Senate and the Speaker of the House of Representatives the
following reports:
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(1) A report on the leasing and production program in the outer
Continental Shelf during such fiscal year, which shall include -
(B) a detailed accounting of all exploration, exploratory drilling, .
leasing, development, and production activities;

43 U.S.C. 1344. Quter Continental Shelf leasing program
(a)(1) Management of the outer Continental Shelf shall be conducted in a
manner which considers economic, social, and environmental values of the
renewable and nonrenewable resources contained in the outer Continental
Shelf, and the potential impact of 0il and gas exploration on other resource
values of the outer Continental Shelf and the marine, coastal, and human
environments. ‘
(2) Timing and location of exploration, development, and production of oil
and gas among the oil- and gas-bearing physiographic regions of the outer
Continental Shelf shall be based on a consideration of -
(A) existing information concerning the geographical, geological,
and ecological characteristics of such regions;
(g) Information from public and private sources; confidentiality of
classified or privileged data
The Secretary may obtain from public sources, or purchase from private
sources, any survey, data, report, or other information (including
interpretations of such data, survey, report, or other information) which
may be necessary to assist him in preparing any environmental impact
statement and in making other evaluations required by this subchapter.... .

-- Chapter 31 - Department of the Interior

43 U.S.C. 1457.

The authority vested in the Secretary of the Interior, to perform surveys,
investigations, and research in geology, biology, minerals and water resources, and
mapping is hereby extended to include Antarctica, and the Trust Territory of the
Pacific Islands. (See Public Law 85-743, August 23, 1958, 72 Stat. 837.)

- Chapter 35 - Federal Land Policy and Management

43 U.S.C. 1701. Congressional declaration of policy
(a) The Congress declares that it is the policy of the United States that -
(1) the public lands be retained in Federal ownership, unless as a
result of the land-use planning procedure provided for in this Act, it
is determined that disposal of a particular parcel will serve the
national interest;
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(2) the national interest will be best realized if the public lands and
their resources are periodically and systematically inventoried and
their present and future use is projected through a land-use planning
process coordinated with other Federal and State planning efforts;
(9) the United States receive fair market value of the use of the
public lands and their resources unless otherwise provided for by
statute

(12) the public lands be managed in a manner which recognizes the
Nation’s need for domestic sources of minerals, food, timber, and
fiber from the public lands including implementation of the Mining
and Minerals Policy Act of 1970 (84 Stat. 1876, 30 U.S.C. 21a) as
it pertains to the public lands; and

(13) the Federal Government should, on a basis equitable to both
the Federal and local taxpayer, provide for payments to compensate
States and local governments for burdens created as a result of the
immunity of Federal lands from State and local taxation.

43 U.S.C. 1702. Definitions

(c) The term "multiple use" means the management of the public
lands and their various resource values so that they are utilized in
the combination that will best meet the present and future needs of
the American people; making the most judicious use of the land for
some or all of these resources or related services over areas large
enough to provide sufficient latitude for periodic adjustments in use
to conform to changing needs and conditions; the use of some land
for less than all of the resources; a combination of balanced and
diverse resource uses that takes into account the long-term needs of
future generations for renewable and nonrenewable resources,
including, but not limited to, recreation, range, timber, minerals,
watershed, wildlife and fish, and natural scenic, scientific and
historical values; and harmonious and coordinated management of
the various resources without permanent impairment of the
productivity of the land and the quality of the environment with
consideration being given to the relative values of the resources and
not necessarily to the combination of uses that will give the greatest
economic return or greatest unit output.
(e) The term "public lands" means any land and interest in land
owned by the United States within the several States and
administered by the Secretary of the Interior through the Bureau of
Land Management, without regard to how the United States
acquired ownership, except -

(1) lands located on the Outer Continental Shelf; and

(2) lands held for the benefit of Indians, Aleuts, and

Eskimos.
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(h) The term "sustained yield" means the achievement and
maintenance in perpetuity of a high-level annual or regular periodic .
output of the various renewable resources of the public lands
consistent with multiple use.
(1) The term "wildemess" as used in section 1782 of this title shall
have the same meaning as |it does in section 1131(c) of title 16.
() The term "withdrawal" means withholding an area of Federal
land from settlement, sale, location, or entry, under some or all of
the general land laws, for the purpose of limiting activities under
those laws in order to maintain other public values in the area or
reserving the area for a particular public purpose or program; or
transferring jurisdiction over an area of Federal land, other than
"property” governed by the Federal Property and Administrative
Services Act, as amended (40 U.S.C. 472) from one department,
bureau or agency to another department, bureau or agency.

l

|
: 43 U.S.C. 1711. Continuing inventory Lmd identification of public lands;
preparation and maintenance ‘
(a) The Secretary shall prepare maintain on a continuing basis an
inventory of all public lands and their resource and other values (including,
but not limited to, outdoor recreation and scenic values), giving priority to
areas of critical environmental concern. This inventory shall be kept
current so as to reflect changes '\{conditions and to identify new and .
emerging resource and other values. The preparation and maintenance of
such inventory or the identification of such areas shall not, of itself, change.
or prevent change of the management or use of public lands.
(b) As funds and manpower are made available, the Secretary shall
ascertain the boundaries of the public lands; provide means of public
identification thereof including, where appropriate, signs and maps; and
provide State and local governments with data from the inventory for the
purpose of planning and regulating the uses of non-Federal lands in
proximity of such public lands.

43 U.S.C. 1712 Land-use plans ;
(a) Development, maintenance, and revision by Secretary
The Secretary shall, with public involvement and consistent with the terms
and conditions of this Act, develop, maintain, and, when appropriate, revise
land-use plans which provide by tracts or areas for the use of the public
lands. Land-use plans shall be developed for the public lands regardless of
whether such lands previously have been classified, withdrawn, set aside,
or otherwise designated for one ar more uses.
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(b) Coordination of plans for National Forest System lands with Indian
land-use planning and management programs for purposes of
development and revision

(c) Criteria for development and revision

In the development and revision of land-use plans, the Secretary shall -

(1) use and observe the principles of multiple use and sustained
yield set forth in this and other applicable law;

(2) use a systematic interdisciplinary approach to achieve integrated
consideration of physical, biological, economic, and other sciences;
(4) rely, to the extent it is available, on the inventory of the public
lands, their resources, and other values;

(5) consider present and potential uses of the public lands;

(6) consider the relative scarcity of the values involved and the
availability of alternative means (including recycling) and sites for
realization of those values;

(7) weigh long-term benefits to the public against short-term
benefits;

(9) to the extent consistent with the laws governing the
administration of the public lands, coordinate the land-use
inventory, planning, and management activities of or for such lands
with the land-use planning and management programs of other
Federal departments and agencies and of the States and local
governments within which the lands are located....

43 U.S.C. 1713 Sales of public land tracts

(a) Criteria for disposal; excepted lands
A tract of the public lands (except land in units of the National

Wilderness Preservation System, National Wild and Scenic Rivers System,
and National System of Trails) may be sold under this Act where, as a
result of land-use planning required under section 1712 of this title, the
Secretary determines that the sale of such tract meets the following
disposal criteria:

(1) such tract because of its location or other characteristics is
difficult and uneconomic to manage as part of the public lands, and
is not suitable for management by another Federal department or
agency; or

(2) such tract was acquired for a specific purpose and the tract is no
longer required for that or any other Federal purpose; or

(3) disposal of such tract will serve important public objectives,
including but not limited to, expansion of communities and
economic development, which cannot be achieved prudently or
feasibly on land other than public land and which outweigh other
public objectives and values, including, but not limited to,
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recreation, and scenic values, which would be served by
maintaining such tract in Federal ownership. .
(c) Congressional approval procedures applicable to tracts in excess of
two thousand five hundred acres
(d) Sale price |
Sales of public lands shall be made at a price not less than their fair
market value as determined by the Secretary.

43 U.S.C. 1714 Withdrawals of lands |
(a) Authorization and limitation; delegation of authority
On and after the effective data of this Act the Secretary is authorized to make,
modify, extend, or revoke withdrawals but only in accordance with the provisions
and limitations of this section. The Secretary may delegate this withdrawal
authority only to individuals in the Office of the Secretary who have been
appointed by the President, by and with idvice and consent of the Senate.
(c) Congressional approval procedureslapphcable to withdrawals aggregating
five thousand acres or more
(1) On and after October 21, 197 a withdrawal aggregating five thousand
acres or more may be made (or s ch a withdrawal or any other withdrawal
involving in the aggregate five thousand acres or more which terminates
after such date of approval may be extended) only for a period of not more
than twenty years by the Secre on his own motion or upon request by a
department or agency head. The Secretary shall notify both Houses of
Congress of such withdrawal no later than its effective date .... .
(2) With the notices required by subsection (c)(1) of this section and
within three months after filing the notice under subsection (e) of this
section, the Secretary shall furnish to the committees [of Congress] -
(1) a clear explanation of the proposed use of the land involved
which led to the withdrawal
(2) an inventory and evaluation of the current natural resource uses
and values of the site and adjacent public and non-public land and
how that might cause de tion of the environment, and also the
economic impact of the change in use on individuals, local
communities, and the Nation;
(3) an identification of present users of the land involved, and how
they will be affected by the proposed use;
(4) an analysis of the er in which existing and potential
resources uses are incompatible with or in conflict with the
proposed use, together with a statement of the provisions to be
made for continuation or termination of existing uses, including an
economic analysis of such continuation or termination;
(5) an analysis of the ner in which such lands will be used in
relation to the specific requirements of the proposed use;
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(6) a statement as to whether any suitable alternative sites are
available (including cost estimates) for the proposed use or for uses
such a withdrawal would displace;
(7) a statement of the consultation which has been or will be had
with other Federal departments and agencies, with regional, State,
and local government bodies, and with other appropriate individuals
and groups;
(8) a statement indicating the effect of the proposed uses, if any, on
State and local government interests and the regional economy;
(9) a statement of the expected length of the time needed for the
withdrawal;
(12) a report prepared by a qualified mining engineer, engineering
geologist, or geologist which shall include but not be limited to
information on: general geology, known mineral deposits, past and
present mineral production, mining claims, mineral leases,
evaluation of future mineral potential, present and potential market
demands.
(d) Withdrawals aggregating less than five thousand acres; procedure
applicable '
A withdrawal aggregating less than five thousand acres may be made
under this subsection by the Secretary on his own motion or upon request
by a department or agency head -
(1) for such period of time as he deems desirable for a resource
use; or
(2) for a period of not more than twenty years for any other use,
including but not limited to use for administrative sites, location of
facilities, and other proprietary purposes; or
(3) for a period of not more than five years to preserve such tract
for a specific use then under consideration by the Congress.
(e) Emergency withdrawals; procedure applicable; duration

43 U.S.C. 1715. Acquisition of public lands and access over non-Federal
lands to National Forest System units

(a) Authorization and limitations on authority of Secretary of the Interior and
Secretary of Agriculture ‘

Notwithstanding any other provisions of law, the Secretary, with respect to the
public lands and the Secretary of Agriculture, with respect to the acquisition of
access over non-Federal lands to units of the National Forest System, are
authorized to acquire pursuant to this Act by purchase, exchange, donation, or
eminent domain, lands or interests therein: Provided, That with respect to the
public lands, the Secretary may exercise the power of eminent domain only if
necessary to secure access to public lands, and then only if the lands so acquired
are confined to as narrow a corridor as is necessary to serve such purpose.
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Nothing in this subsection shall be construed as expanding or limiting the

authority of the Secretary of Agriculture to acquire land by eminent domain within .
the boundaries of units of the National Forest System.

(c) Status of lands and interests in lands upon acquisition by Secretary of the

Interior; transfers to Secretary of Agriculture of lands and interests in lands

acquired within National Forest System boundaries |

Except as provided in subsection (e) of this section, lands and interests in lands

acquired by the Secretary pursuant to this section or section 1716 of this title

shall, upon acceptance of title, become public lands, and, for the administration of

public land laws not repealed by this Act, shall remain public lands. If such

acquired lands or interests in lands are located within the exterior boundaries of a

grazing district established pursuant to sﬁon 315 of this title, they shall become

a part of that district. Lands and interests|in lands acquired pursuant to this

section which are within boundaries of the National Forest System may be

transferred to the Secretary of Agriculture and shall then become National Forest

System lands and subject to all the laws, rules, and regulations applicable thereto.

(d) Status of lands and interest in lands upon acquisition by Secretary of

Agriculture
Lands and interests in lands acquired by the Secretary of Agriculture pursuant to
this section shall, upon acceptance of title, become National Forest System lands
subject to all the laws, rules, and regulations applicable thereto.

43 U.S.C. 1716 Exchanges of public lands or interests therein within the .
National Forest System

(a) Authorization and limitations on authority of Secretary of the Interior and
Secretary of Agriculture

A tract of public land or interests therein may be disposed of by exchange by the
Secretary under this Act and a tract of land or interests therein within the National
Forest System may be disposed of by exchange by the Secretary of Agriculture
under applicable law where the Secretary concerned determines that the public
interest will be well served by making that exchange: Provided, That when
considering the public interest the Secre concemed shall give full
consideration to better Federal land management and the needs of State and local
people, including needs for lands for the economy, community expansion,
recreation areas, food, fiber, minerals, and fish and wildlife and the Secretary
concerned finds that the values and the o}jcctives which Federal land or interests
to be conveyed may serve if retained in ‘ederal ownership are not more than the
values of the non-Federal lands and interests if acquired.

(b) Implementation requirements; cash equalization

In exercising the exchange authority granted by subsection (a) of this section or
by section 1715(a) of this title, the Secretary concerned may accept title to any
non-Federal land or interests therein in exchange for such land, or interests therein
which he finds proper for transfer out of Federal ownership and which are located
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in the same State as the non-Federal land or interest to be acquired. For the
purposes of this subsection, unsurveyed school sections which, upon survey by the
Secretary, would become State lands, shall be considered as "non-Federal lands”.
The values of the lands exchanged by the Secretary under this Act and by the
Secretary of Agriculture under applicable law relating to lands within the National
Forest System either shall be equal, or if they are not equal, the values shall be
equalized by the payment of money to the grantor or to the Secretary concerned
as the circumstances require so long as payment does not exceed 25 per centum of
the total value of the lands or interests transferred out of Federal ownership....
(d) Appraisal of land; submission to arbitrator; determination to proceed or
withdraw from exchange; use of other valuation process; suspension of
deadlines
(1) No later than ninety days after entering into an agreement to initiate an
exchange of land or interests therein pursuant to this Act or other
applicable law, the Secretary concerned and other party or parties involved
in the exchange shall arrange for an appraisal (to be completed within a
time frame and under such terms as are negotiated by the parties) of lands
or interests therein involved in the exchange in accordance with subsection
(f) of this section.
(f) New rules and regulations; appraisal rules and regulations; "costs and
other responsibilities or requirements" defined
(1) Within one year after August 20, 1988, the Secretaries of the Interior
and Agriculture shall promulgate new and comprehensive rules and
regulations governing exchanges of land and interests therein pursuant to
this Act and other applicable law. Such rules and regulations shall fully
reflect the changes in law made by subsections (d) through (i) of this
section and shall include provisions pertaining to appraisals of lands and
interests therein involved in such exchanges.
(2) The provisions of the rules and regulations issued pursuant to
paragraph (1) of this subsection governing appraisals shall reflect
nationally recognized appraisal standards, including, to the extent
appropriate, the Uniform Appraisal Standards for Federal Land
Acquisitions: Provided, however, That the provisions of such rules and
regulations shall -
(A) ensure that the same nationally approved appraisal standards are
used in appraising lands or interest therein being acquired by the
Federal Government and appraising lands or interests therein being
transferred out of Federal ownership; and
(B) with respect to costs or other responsibilities or requirements
associated with land exchanges -
(i) recognize that the parties involved in an exchange may
mutually agree that one party (or parties) will assume,
without compensation, all or part of certain costs or other
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responsibilities or requirements ordinarily borne by the other
party or parties; and
(ii) also permit the Secretary concerned, where such .
Secretary determines it is in the public interest and it is in
the best interest of consummating an exchange pursuant to
this Act or other applicable law, and upon mutual agreement
of the parties, to make adjustments to the relative values
involved in an exchange transaction in order to compensate
a party or parties tol the exchange for assuming costs or
other responsibilities or requirements which would ordinarily
be borne by the other party or parties.
As used in this subparagraph, the term "costs or other
responsibilities” shall include, but not be limited to, costs or other
requirements associated with land surveys and appraisals, mineral
examinations, title searches, archeological surveys and salvage,
removal of encumbrances, arbitration pursuant to subsection (d) of
this section, curing dcﬁcielﬁlcies preventing highest and best use, and
other costs to comply with/laws, regulations and policies applicable
to exchange transactions, ar which are necessary to bring the
Federal or non-Federal lands or interests involved in the exchange
to their highest and best use for the appraisal and exchange
purposes. Prior to making|any adjustments pursuant to this
subparagraph, the Secretary concemed shall be satisfied that the
amount of such adjustment reflect the approximate value of any .
costs or services provided or any responsibilities or requirements
assumed. |

43 U.S.C. 1719 Mineral interests; reservation and conveyance requirements

and procedures

(a) All conveyances of title issued by the Secretary, except those involving land

exchanges provided for in section 1716 of this title, shall reserve to the United

States all minerals in the lands, together with the right to prospect for, mine, and

remove the minerals under applicable law and such regulations as the Secretary

may prescribe, except that if the Secretary makes the finding specified in
subsection (b) of this section, the minerals may then be conveyed together with
the surface to the prospective surface owner as provided in subsection (b) of this
section.

(b) (1) The Secretary, after consultation with the appropriate department or
agency head, may convey mineral interests owned by the United States
where the surface is or will be in non-Federal ownership, regardless of
which Federal entity may have administered the surface, if he finds (1) that
there are no known mineral values in the land, or (2) that the reservation
of the mineral rights in the United States is interfering with or precluding
appropriate non-mineral developrPcm of the land and that such
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development is a more beneficial use of the land than mineral

. development.

(2) Conveyance of mineral interests pursuant to this section shall be made
only to the existing or proposed record owner of the surface, upon payment
of administrative costs and the fair market value of the interests being
conveyed.

(3) Before considering an application for conveyance of mineral interests

pursuant to this section -
(i) the Secretary shall require the deposit by the applicant of a sum
of money which he deems sufficient to cover administrative costs
including, but not limited to, costs of conducting an exploratory
program to determine the character of the mineral deposits in the
land, evaluating the data obtained under the exploratory program to
determine the fair market value of the mineral interests to be
conveyed, and preparing and issuing the documents of conveyance:
Provided, That, if the administrative costs exceed the deposit, the
applicant shall pay the outstanding amount;and, if the deposit
exceeds the administrative costs, the applicant shall be given a
credit for or refund of the excess; or
(i1) the applicant, with the consent of the Secretary, shall have
conducted, and submitted to the Secretary the results of, such an
exploratory program, in accordance with standards promulgated by
the Secretary.

. (4) Moneys paid to the Secretary for administrative costs pursuant to this
subsection shall be paid to the agency which rendered the service and
deposited to the appropriation then current.

43 U.S.C. 1720. Coordination by Secretary of the Interior with State and
local governments

At least sixty days prior to offering for sale or otherwise conveying public lands
under this Act, the Secretary shall notify the Governor of the State within which
such lands are located and the head of the governing body of any political
subdivision of the State having zoning or other land-use regulatory jurisdiction in
the geographical area within which such lands are located, in order to afford the
appropriate body the opportunity to zone or otherwise regulate, or change or
amend existing zoning or other regulations concemning the use of such lands prior
to such conveyance. The Secretary shall also promptly notify such public officials
of the issuance of the patent or other document of conveyance for such lands.
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Subchapter VI - Designated Management Arez‘ts
43 U.S.C. 1782 Bureau of Land Management Wilderness Study
(a) Lands subject to review and daign?tion as wilderness .
Within fifteen years after October 21, 1976, the Secretary shall review those
roadless areas of five thousand acres or more and roadless islands of the public
lands, identified during the inventory required by section 1711(a) of this title as
having wilderness characteristics described in the Wilderness Act of September 3,
1964 (78 Stat. 890; 16 U.S.C. 1131 et seq.) and shall from time to time report to
the President his recommendation as to the suitability or nonsuitability of each
area or island for preservation as wilderness: Provided, That prior to any
recommendations for the designation of an area as wilderness the Secretary shall
cause mineral surveys to be conducted by the United State Geological Survey and
the United States Bureau of Mines to determine the mineral values, if any, that
may be present in such areas: Provided further, That the Secretary shall report to
the President by July 1, 1980, his recommeéndations on those areas which the
Secretary has prior to November 1, 1975, formally identified as natural or
primitive areas. The review required by this subsection shall be conducted in
accordance with the procedure specified @ section 3(d) of the Wilderness Act [16
U.S.C. 1132(d)].
(c) Status of lands during period of review and determination
During the period of review of such areas and until Congress has determined
otherwise, the Secretary shall continue to manage such lands according to his
authority under this Act and, other applicable law in a manner so as not to impair
the suitability of such .reas for preservation as wilderness, subject, however, to .
the continuation of existing mining and ing uses and mineral leasing in the
manner and degree in which the same was being conducted on October 21, 1976:
Provided, That, in managing the public lands the Secretary shall by regulation or
otherwise take any action required to ent unnecessary or undue degradation of
the lands and their resources or to afford environmental protection. Unless
previously withdrawn from appropriatioﬁ under the mining laws, such lands shall
continue to be subject to such appropriation during the period of review unless
withdrawn by the Secretary under the procedures of section 1714 of this title for
reasons other than preservation of their wilderness character. Once an area has
been designated for preservation as wildérness, the provisions of the Wilderness
Act {16 U.S.C. 1131 et seq.] which appl%hto national forest wilderness areas shall

apply with respect to the administration and use of such designated area, including
mineral surveys required by section 4(d)(2) of the Wildemness Act [16 U.S.C.
1133(d)(2)], and mineral development, access, exchange of lands, and ingress and
egress for mining claimants and occupants.
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TITLE 50 UNITED STATES CODE - WAR AND NATIONAL DEFENSE

-- Chapter 5 - Arsenals, Armories, Arms, and War Material Generally
Subchapter III - Acquisition and Development of Strategic Raw Materials

50 U.S.C. 98. Short title
This subchapter may be cited as the "Strategic and Critical Materials Stock Piling Act."

50 U.S.C. 98a. Congressional findings and declaration of policy

(a) The Congress finds that the natural resources of the United States in certain strategic
and critical materials are deficient or insufficiently developed to supply the military,
industrial, and essential civilian needs of the United States for national defense.

50 U.S.C. 98g. Minerals development and research
(a)(1) The President shall make scientific, technologic, and economic investigations
concerning the development, mining, preparation, treatment, and utilization of ores and
other mineral substances that (A) are found in the United States, or in its territories or
possessions, (B) are essential to the national defense, industrial, and essential civilian
needs of the United States, and (C) are found in known domestic sources of inadequate
quantities or grades.
(2) Such investigations shall be carried out in order to -
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