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WILDERNESS DESIGNATION OF BUREAU OF LAND MANAGEMENT
LANDS AND IMPACTS ON THE AVAILABILITY OF ENERGY RESOURCES

E. H. Oakes
Science Applications, Inc.

and

A. H. Voelker
Energy Division
Oak Ridge National Laboratory

ABSTRACT

In 1964 Congress mandated the establishment of the
National Wilderness Preservation System——a collection of
federal lands dedicated to the preservation of selected parts
of our once vast wilderness. Because wilderness management
precludes many traditional land uses, controversy has plagued
the efforts of land-management agencies to select and recommend
areas for wilderness inclusion. This study examines potential
impacts on the supply of energy resources from the possible
withdrawal by the Bureau of Land Management (BLM) of some part
of the 24.3 million acres of public lands now under study for
inclusion in the wilderness system. The acreage is in the
western United States and is divided into 947 separate tracts
of land called "wilderness study areas" (WSAs).

The energy-resource potential of the total acreage of WSAs
for oil, gas, uranium, coal, geothermal energy, and hydropower
was estimated through a sequence of steps that (1) reported the
nation's estimated potential for each energy resource, (2)
reported the estimated potential for each energy resource in
the western United States, (3) estimated the potential for each
energy resource on western federal lands, and (4) estimated the
resource potential of the WSAs. Except for wuranium, the
energy-resource potential of the total WSA-acreage is low.
Wilderness designation of some WSAs is therefore not expected
to cause serious impacts on the future availability of energy
resources.

*Research sponsored by the Leasing Policy Division, Office of Fossil
Energy, U.S. Department of Energy, under Contract W-7405-eng-26 with the
Union Carbide Corporation.




Although the estimated energy-resource potential of the
WSA-acreage is low, these WSAs would be important to the nation
if most other federal lands were unavailable for mineral
development. Because the significance of land withdrawals by
the BLM will depend to some extent on the availability of other
federal lands for mineral activities, an up-to—date estimate of
the current and future status-of-access to western federal
lands for mineral activities was prepared. For the leasable
minerals, we estimate that approximately 67% of the federal
lands in the West are formally closed, 387% are highly res-
tricted, and 56% are open with moderate cr slight (normal)
restrictions. For the locatable minerals, we estimate that 14%
of the West's federal lands are closed, 3Z%Z are highly res-
tricted, and 54% are open with moderate or slight (normal)
restrictions. The availability of western federal lands is
expected to increase significantly during the next decade, to
about 68% for the leasable minerals and about 677 for the
locatable minerals. These increases are attributed largely to
the completion of national land-use planning programs by the
ma jor land-management agencies.

Overall conclusions of the report are that (1) the inclu-
sion of some BLM land in the National Wilderness Preservation
System will not interfere with the nation's required supply of
energy resources, (2) there is sufficient federal land cur-
rently available in the West for mineral activities, (3) the
availability of western federal land for mineral activities
will increase in the future, (4) the administration should
continue to support the major land-review programs, and (5) the
administration should accelerate the review process for WSAs in
regions that have a high energy-resource potential.

SUMMARY AND RECOMMENDATIONS

The Bureau of Land Management (BLM) currently has 24.3 million
acres of public land under wilderness review in the 11 western contiguous
States (referred to as the "West"” for the remainder of this report, and
unless stated otherwise, it does not include offshore areas). The
acreage under wilderness review is separated into 947 units, called
"wilderness study areas” (WSAs). Altogether, the WSAs represent 3% of
the West's land area, 7% of the federal lands in the West, and 147 of the
West's BLM-administered lands. By no later than 1991, the BLM must
recommend to the Secretary of the Interior those WSAs that should be
included in the National Wilderness Preservation System and those that

should not. (The BLM's wilderness review program was halted in Alaska,



except for areas specifically identified for study in the Alaska National
Interest Lands Conservation Act of 1980; WSAs in Alaska were therefore

not included in this study.)

This report 1is designed to answer five questions that are
particularly relevant to an overview of the BLM's wilderness review
program. These questions are listed below and are answered in the pages
that follow.

1. What part of our current domestic supply of energy can be
reasonably attributed to energy resources extracted from
western federal onshore lands?

2. What 1is the energy-resource potential of western federal
onshore lands?

3. What part of the West's energy-resource potential can be
reasonably attributed to WSAs?

4. What regions in the West have a particularly high coin-
cidence between energy-resource potential and WSAs and
thereby merit early study in the BLM's wilderness review
process?

5. What is the current status of the availability of western
federal onshore lands for mineral activities; how does
this status affect the realization of the resource poten-
tial estimated in questions (2) and (3) above; and what is
the estimated status of access to western federal onshore
lands in 19907

Question 1: What part of our current domestic supply of energy can be
reasonably attributed to energy resources extracted from

western federal onshore lands?

The annual contribution made by western federal onshore lands to our
nation's energy supply (in quadrillion Btu, or quads) was estimated for
the years 1977, 1978, and 1979 and was then averaged. The analysis
indicated that about 8 quads of energy per year could be attributed to
these lands during this 3-year period. The nation's average annual
supply of energy for this period was 79.8 quads. Thus, western federal

a
>

onshore lands, which account for 16% of the total land area of the




country, contributed about 10Z to the nation's total energy supply. If
imports of energy resources (largely oil) are excluded from the nation's
energy supply for this period, domestic energy resources supplied an
average of 61.4 quads. Of this amount, 8 quads, or 137%, is attributed to
western federal onshore lands. Therefore, on the basis of total domestic
production only, federal onshore lands in the VWest are now supplying

energy resources in an amount roughly proportional to their acreage.

Question 2: What is the energy-resource potential of western federal
onshore lands?

Western federal onshore lands constitute about 47% of the total land
area of the West. Using recent government reports (generally from 1978
to 1981; see main body of report), we estimated the potential of these
lands for the resources evaluated in this study: o0il, gas, uranium,
coal, geothermal, and hydropower. The results are listed in Table 1.
(The term "resources,” as used in this table and throughout the report,

is defined generally as materials believed to exist on the basis of

geologic reasoning, whereas "reserves” are known to exist and can be

extracted profitably at the present time.)

As a unit, western federal onshore lands are estimated to contain a
larger share of our energy resources (and reserves in the case of coal)
than might be expected if one considers that these lands constitute only
16% of the nation's total land area. We estimate the o0il, gas, and
hydroelectric potential of these lands to be moderately high and their
potential for uranium and geothermal resources to be very high (Table 1).
The. status of western federal coal is less clear because in many areas

the government does not own the surface rights. Therefore, the tonnage



Table 1. Energy-resource potential of western federal onshore lands?

Current contribution of
resource to domestic
energy supply

Commodity Resource potential (Percent of total)b
0i1 Up to 192 of U.S. resources [about 16 billion 29
barrels]®
Gas Up to 172 of U.S. resources [about 100 trillion 34

cubic feet]

Uranium 59% of U.S. resources [about 2.23 million tons 4
uranium oxide)®

Coal 322 of U.S. reserves [about 141 billion tons].f 28
In many areas of the West containing federal
coal, the government does not own the surface
rights. The tonnage of federal coal under—
lying only those lands in which the federal
government also owns the surface rights is
not known with certainty, but is estimated to
be much less than 50% of the government's
141 billion tons of westerm coal. See main
body of report for details.

Geothermal 487 of U.S. resources [about 1400 x 1018 Joules]8 b
Hydroelectric 217 of U.S. potential [about 75,000 megawatts]i 5
power

%These lands account for 16Z of the total land area of the country and 12Z of the total onshore-
offshore area assessed recently for oil and gas resources by the U.S. Geological Survey (Dolton
et al. 1981).

bnok (1980a; preliminary 1979 data).

CSee footnote ¢, Table 3, for the derivation of the oil estimate.

d5ee footnote d, Table 4, for the derivation of the gas estimate.

€Based on the sum of all potential resources at the $100/1b forward-cost category in DOE
(1980b). See footnote c, Table 5, for the derivation of this estimate.

fpased on data in BLM (1979b). See footnote c, Table 6, for the derivation of this estimate.
Reserves, rather than resources, are used for coal because this is the category that is
commonly cited in the literature for coal estimates (chiefly because much more is known about
coal than is known about the other energy resources evaluated in this study).

8Rased on data in Muffler et al. (1978). See footnote c, Table 7, for the derivation of this
estimate.

bracludes wood, refuse, and other fuels used to generate electricity (DOE 1980a).

iBased on data in U.S. Army Corps of Engineers (1979). See footnote b, Table 8, for the
derivation of this estimate.




of western federal coal that underlies only federal lands is less than

the 141 billion tons listed in Table 1. (We estimate the total tonnage

to be more than 507 less; see main body of report.)

The analysis indicates that western federal onshore lands are indeed
important as a potential future source of energy resources. Moreover,
the proportion of our total energy resources (and energy) supplied by
western federal lands is expected to increase during the next few decades
as larger amounts of coal, oil, and gas are extracted. On the other
hand, large parts of the federal domain in the West have only a wminor
potential for energy resources. These areas include much of California
lying north, east, and south of the petroleum-producing basins in west-
central California; many parts of Nevada; most of Idaho, except the
southeastern part; large parts of Arizona; and the interior of many

mountain ranges in the Rocky Mountain States.

Question 3: What part of the West's energy-resource potential can be
reasonably attributed to WSAs?

Using available data and the assumptions and estimates made for this
analysis (see main body of report), we estimated the energy-resource
potential of the 24.3 wmillion acres of WSAs; results are listed in
Table 2. Overall, the WSAs have a somewhat lower energy—resource poten-—
tial (except for uranium) than would be expected if based solely on the

total WSA-acreage.

From a geological standpoint, it is impossible for these resources
to be distributed evenly throughout the 24.3 willion acres of WSAs.
Thus, only some, rather than all, WSAs are important as a potential
source of energy resources. (Furthermore, it 1is reasonable to assume

that only a part of the total WSA-acreage will ultimately be included in



Table 2. Energy-resource potential of WSAs in the West?

Commodity Resource potential

0il 0.6%Z of U.S. resources [about 0.5 billion barrels]b

Gas 0.47% of U.S. resources [2.3 trillion cubic feet]b

Uranium 4.0% of U.S. resources [0.16 million tons uranium
oxide]®

Coal 0.7% of U.S. reserves [3 billion tons]d

Geothermal No estimate

Hydroelectric 0.3% of U.S. potential [1200 megawatts]®

power

8Total acreage of WSAs in the West is 24.3 million, which is about 1% of
the total land area of the United States and 7% of all western federal
onshore lands.

bDerived from data in Dolton et al. (1981) and from our estimates in
Tables 3 and 4 for oil and gas resources on western federal onshore
lands. See body of report for more details.

CDerived from data in DOE (1980b) and from our estimates in Table 5 for
uranium resources on western federal onshore lands. See body of report
for more details.

dDerived from BLM (1979b) and from our estimates in Table 6 for coal
reserves on western federal lands. See body of report for more details.

®Derived from data in U.S. Army Corps of Engineers (1979) and from our
estimates in Table 8 for identified hydroelectric power resources on
western federal lands. See body of report for more details.




the National Wilderness Preservation System; WSAs not recommended for
wilderness will probably become available for multiple—use purposes,

including mineral activities.)

Question 4: What regions in the West have a particularly high coinci-
dence between energy-resource potential and WSAs and thereby
merit early study in the BLM's review process?

On the basis of the geologic data we reviewed and on the distribu-
tion of WSAs in the West, five regions were identified in which an
important energy-resource potential coincided with large acreages of
WSAs. The five regions, and the energy resources that may occur in them,
are illustrated in Figure 1 and are described below. The WSAs in each
region merit early study to determine their suitability for wilderness
recommendation.

1. Paradox Basin/southeastern Utah. Energy resources include
oil, gas, and uranium.

2. Southwestern Wyoming. Energy resources include o0il, gas,
and uranium.

3. West-central Arizona, southern Nevada, and southeastern
California. Energy resources include uranium and a
moderate(?) potential for oil and gas.

4. Southeastern Oregon and northwestern Nevada. Energy
resources include uranium, geothermal, and a moderate(?)
potential for oil and gas.

5. Southwestern Utah and northern Arizona. Energy resources
include oil, gas, coal, and uranium.

Question 5: What is the current status of the availability of western
federal onshore lands for mineral activities; how does this
status affect the realization of the resource potential
estimated in questions (2) and (3) above; and what is the
estimated status of access to western federal onshore lands
in 19907

According to our analysis, about 6% of the federal onshore lands in
the West are now formally closed to mineral leasing, 35% are highly

restricted, and 60% are open with moderate or slight (normal)



ORNL-DWG 82-7792

EXPLANATION

RESOURCE AREAS CONTAINING
A SIGNIFICANT NUMBER AND
ACREAGE OF WSAs. DERIVED
FROM FIGS. 4 - 7.

OlL AND GAS £

@ URANIUM ° GEOTHERMAL

Fig. 1. Regions recommended to the BLM for accelerated WSA suitability
studies based on the coincidence of WSAs and areas of important energy-
resource potential.
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restrictions. For the locatable or "hardrock” minerals, we estimate 147
of western federal lands to be formally closed, 287% to be highly res-
tricted, and 587 to be open with moderate or slight (normal) restric-
tions. If our estimate of administrative withdrawals is included (called
"de facto withdrawals"” by some), access to federal lands for the leasable
minerals is: 6% closed, 387 highly restricted, and 567 open with moderate
or slight restrictions. For the locatable minerals, 147 is closed, 32%
is highly restricted, and 54%Z is open with moderate or slight restric-

tions.

Impacts to the mineral industry and to the general public from with-
drawing some western federal lands from exploration and potential

development are difficult to estimate. Our analysis indicates that less
federal acreage is withdrawn in the West than is commonly believed by
industry (AIPG, 1981). We did, however, find that about 40% to 45% of

the federal land in the West is now effectively closed to mineral

activity (the sum of the acreage in the "formally closed” and "highly
restricted" categories, see Appendix). It therefore seems reasonable to
believe that some reductions in mineral availability have occurred and
will continue to occur because of this situation. The magnitude and
importance of these speculated reductions in mineral supply would be

extremely difficult to quantify and are beyond the scope of this study.

During the next 10 years, we conclude that the availability of

western federal lands will increase substantially. For leasable minerals,

we estimate the availability to increase from 56% in 1981 to 68% by 1990.
For locatable minerals, we estimate the availability to increase from 547
in 1981 to 697 by 1990. These increases are attributed to:

1. The release of about 27.1 million acres of Forest Service
land in the West that was recommended for nonwilderness
during the RARE-II program (Roadless Area Review and
Evaluation). We considered mineral activities on these
lands to be highly restricted in 1981 (see Appendix).
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2. The release of an unknown amount of the 7.0 million acres
of Forest Service land in the West that was assigned to the
further planning category during the RARE~II program. We
estimated that 3.5 million acres of this area would be
released by 1990, but we considered the entire 7.0 million
acres to be highly restricted in 1981 (see Appendix).

3. The release of an unknown amount of the 24.3 million acres
of WSAs now under wilderness review by the BLM. We
estimated that 25% of the WSA acreage would be included in
the National Wilderness Preservation System and another 257%
would be in a further planning category by 1990. We
considered the entire 24.3 million acres of WSAs to be
highly restricted for mineral activities in 1981 (see
Appendix).

4. The release of many millions of acres of federal land (by
the Reagan administration) as a result of accelerated
review and revocation of antiquated land-withdrawl orders.

As more federal lands in the West are released during the next 10
years, land withdrawals, especially for environmental reasons (e.g.,
wilderness, parks, and wildlife sanctuaries), should not be a major
barrier to increased mineral production. This situation assumes, of
course, that WSAs with a high potential for energy resources are not
recommended for inclusion in the National Wilderness Preservation System.

We believe this assumption is reasonable because the BLM is required by

law to include mineral values in its decision process.

Several areas are recommended to the BLM for accelerated WSA-
suitability studies (Fig. 1). Each area has a significant potential for

energy resource(s) as well as a large acreage and number of WSAs.
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INTRODUCTION

BLM'S WILDERNESS REVIEW PROGRAM

The Federal Land Policy and Management Act of 1976 mandated that
the BLM begin a study of the approximately 400 million acres of BLM-
administered land to identify areas for possible inclusion in the
National Wilderness Preservation System. About 175 million acres of this
land is in the conterminous United States west of 102° west longitude—-
the 11 western states referred to as the "West” in this report. The
remaining BLM-acreage is almost entirely in Alaska. (The BLM's wilder-
ness review program was recently halted in Alaska except for areas speci-
fically identified for study under provisions of the Alaska National
Interest Lands Conservation Act of 1980.) By October 21, 1991, the BLM
must accomplish three tasks: (1) identify areas of 5000 acres or more
that are roadless and that may have wilderness characteristics; those so
identified will be called WSAs; (2) evaluate the WSAs to determine their
suitability for wilderness recommendation; and (3) report these findings
and the land-use recommendations for each WSA to the President. The
President will then submit recommendations to Congress, and Congress will

decide which WSAs will become wilderness.

In the spring of 1981 the BLM completed task 1. About 24.3 million
acres of BLM land in 947 separate WSAs had been identified in the 11
western states (personal communication to E. H. Oakes, November 1981, Jim
Edward, BLM-Washington). During the next several years, each BLM
district will evaluate the resources within its WSAs to determine which
WSAs are suitable for inclusion in the National Wilderness Preservation
System (task 2). The studies will include analyses of mineral and energy

resources, recreational resources, grazing potential, wilderness values,
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and other values. The information used to determine these resource
values will be gathered by the BLM staff within each district. Evalua-
tion of each WSA will include a review of district records and available
literature, and input from state and federal agencies, industry, private

groups, and individuals (see Federal Register, 12/10/81, p. 60562-3, for

the format proposed by the BLM to gather mineral information for the
wilderness review program). Criteria to be used by the BLM to determine
the suitability of WSAs for inclusion in the wilderness system were

published in the Federal Register (12/19/80, p. 83780-4). Those WSAs

judged by the BLM to be suitable for wilderness recommendation must, by

law, have a mineral-resource appraisal conducted by the U.S. Geological Survey

and the U.S. Bureau of Mines. For more details on the BLM's wilderness

review program, see BLM (1978; 1979a).

PURPOSE OF THIS DOE STUDY

A part of this nation's existing and fu[ure supply of energy
resources lies in the 11 western states. Depending on the number and
acreage of WSAs that are ultimately designated as wilderness, an undeter-
mined part of the energy resources in these states will be precluded from
development (unless, of course, these wilderness areas are suBsequently
removed from the National Wildernéss Preservation System by congressional

action).

The primary purpose of this study is to identify areas in the West
that have both a large acreage of WSAs and an important energy-resource
potential. During the past two years, we submitted to the BLM two
previous unpublished reports on this topic. The first report was sub-
mitted in September 1979 (revised November 1979) after BLM had identified

the initial inventory of roadless areas. The second report was submitted
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in August 1980 after BLM had identified potential WSAs. This report is
therefore our final statement on the overall coincidence of WSAs and
areas of important energy-resource potential; the report is based on the
BLM's final decisions, made largely in 1981, regarding the location and

size of WSAs in the 11 western states.

The BLM's wilderness review program touches on many controversial
topics. Because of the nature of this study (an overview) and because
this is our final report, we decided to expand the study to include two
topics that we consider relevant to the BLM's program: (1) the existing
and potential future-role of western federal lands as a supplier of
energy and energy resources, and (2) the current and future status of the

availability of western federal lands for minersl activities (see "Scope

of Study” and the Appendix for more details).

SCOPE OF STUDY

The energy resources evaluated for this study include oil, gas,
uranium, coal, geothermal, and hydroelectric power-—-nonfuel mineral
resources are not included. The region studied is the onshore area of
the 11 western states: Washington, Oregon, California, Nevada, Idaho,
Utah, Arizona, New Mexico, Colorado, Wyoming, and Montana. Lands where
the federal government owns the mineral estate but not the surface rights
were not included in the catégory of "federal land.” Thus, the total
amount of western federal land evaluated for this study (including the
Appendix) is about 360 million acres. Alaska was not included because
the BLM's wilderness review program was recently halted in Alaska by the
Secretary of the Interior; thus, the BLM's wilderness review program will

have little impact on the future availability of energy resources from
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Alaska. Other energy resources, such as o0il shale, oil-impregnated
sandstone, solar energy, wind energy, and biomass, were not included in

this overview study.

The BLM wilderness review program——like the earlier RARE-II program
of the U.S. Forest Service—--is part of a national land-use planning
effort for federal lands. A fundamental problem of informed land-use
planning, and a topic of considerable disagreement between the minerals
industry and environmental groups, 1is the acreage of federal land now
available for mineral exploration and potential development. Because of
this controversy, we have included in the Appendix an analysis of the

current and future availability of western federal lands for mineral

activities. We believe that this subject is relevant to the BELM's
wilderness review program because land-use decisions for WSAs can be
influenced by the beliefs and/or bias of land managers and interest
groups regarding the amount of federal land available for mineral activi-
ties. We therefore believe that the BLM's wilderness review program, the
continued availability of energy resources, and the broader question of
the availability of federal lands for mineral activities are intricately

related and require an integrated analysis.
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Part 1.

ENERGY RESOURCES, RESERVES, AND PRODUCTION
IN THE WESTERN UNITED STATES AND
THE ROLE OF WESTERN FEDERAL ONSHORE LANDS

INTRODUCTION

To estimate the potential impacts of the BLM's wilderness review
program on our future supply of energy resources, the energy-resource
potential of western federal lands must be established. We have illus-
trated this potential in Tables 3 through 8 for each energy resource

evaluated in this study.

Estimates of mineral-resource potential wvary through time as new
data become available. Most past resource estimates, when compared with
current estimates for the same resource, are pessimistic. For example,
the U.S. Geological Survey in 1975 estimated that the volume of undis-
covered, recoverable gas in the western Rocky Mountains ranged from 6 to
25 trillion cubic feet (Miller et al. 1975). 1In 1981, using additional
data, the U.S. Geological Survey revised this estimate to a range of 54
to 90 trillion cubic feet of gas (Dolton et al. 1981). Because estimates
of mineral-resource potential can, and usually do, change through time,
some people have argued that land-use decisions based on these estimates
will ultimately be proved wrong; therefore no lands should ever be with-
drawn from mineral activities. Our response is that, indeed, some land-
use decisions made today may, with hindsight, be improper decisions from
a strictly minerals standpoint. But, the fear of making a wrong or
improper decision based on incomplete data must be balanced with the
knowledge that the BLM and other land-management agencies are required by

law to make land-use decisions within a specified time. Moreover, the
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minerals industry should recognize that there are other legitimate,
indeed, legislatively-mandated, uses of federal land. We therefore main-
tain that the use of current estimates of mineral-resource potential,
however inadequate, is the only way of making informed land-use trade-

offs that are in the best interests of society.

METHOD OF STUDY

For this part of the study, we obtained the most recent national
assessments by the government for each energy resource. (Estimates of
national resource-potential prepared by industry and other private insti-
tutions were not included.) We then allotted a part of the total
resource to western federal lands (and to WSAs; see Part 2). Most
government resource assessments segregate the country into geologic or
physiographic provinces. The potential magnitude of undiscovered
resources (such as gas or uranium) within each province is then esti-
mated. TIf the amount of federal land within the province is known, the
resource potentialvof these lands can be reasonably estimated from the
proportion of federal to nonfederal land. If appropriate, this estimate
can then be subjectively increased or decreased, depending on the actual

coincidence of federal 1land and resource potential within the province.

Supporting data for the analysesAin this section are listed in the
footnotes in Tables 3 through 8. TFor ease of comparison, data in the
tables are segregated into three land—-area categories: (1) total area of
the United States (2.3 billiod<acres onshore; 3.1 billion acres onshore
plus offshore for oil and gas éstimates in Tables 3 and 4); (2) total

onshore area of the West (760 million-acres); and (3) tofal onshore area
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of western federal lands (359 million acres). Statistical data on the
West's federal lands, such as ownership by agency, are contained in Table

A.l in the Appendix.

In the tables that follow and throughout this report, the term
"reserves” is defined generally as a quantity of raw materials (minerals)
KNOWN TO EXIST that can be extracted economically at the present time.
"Resources,” on the other hand, are BELIEVED TO EXIST (with varying
degrees of reliability) on the basis of analysis of available geologic
data. [Strictly speaking, reserves are a sﬁbset of resources. For more

information on resource terminology, see USGS/USBM (1980).]

OIL AND GAS

Western federal onshore lands contributed about 5% of the oil and 5%
of the gas produced annually in the United States in the late 1970s
(Tables 3 and 4). The volume of o0il and gas reserves on western federal
onshore lands is not known with certainty. Porter (1980, p. 7) estimates
that only 8.8%7 of the entire nation's o0il reserve and 137 of the nation's
gas reserve are federally owned (includes onshcre and offshore demon-
strated and inferred reserves, and lands for which the government owns
only the mineral estate). Thus, from the standpoint of current and near-
future petroleum production, western federal onshore lands are not now,
nor will they be, a large contributor to the nation's o0il and gas
requirements. This conclusion is made on the basis of acreage--western
federal onshore lands comprise 127% of the total onshore and offshore area
of the United States (Dolton et al. 1981), yet it is doubtful if even 5Y%
of U.S. 0il reserves and 10% of U.S. gas reserves can be attributed to

these 1lands.
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Table 3. Comparison of o0il production, reserves, and
resources in the United States, the 11 western
states, and western federal onshore lands

Annual
production Reserves Resources
[billion barrels (percent of total)]

Western federal Not

onshore lands? 0.14 (5%)b available 16 (19%)¢
The 11 western

states 0.57 (19%)d 5.3 (20%)4 27.6 (33%)©
Total U.S.f 2.95d 27.18 82.60

4Includes public and acquired lands in the 11 western states, a total of
359 million acres (BLM 1981).

bData for fiscal year 1979; includes public and acquired lands (BLM 1981,

Tables 74 and 75, p. 95-96).

“This volume is based on a subjective evaluation, wusing mean estimates
contained in Dolton et al. (1981) for undiscovered, recoverable
resources. We consider this percentage to be a reasonable upper limit
for oil resources on western federal onshore lands. The estimate was
derived as follows: undiscovered, recoverable oil resources in the
western United States are estimated at 27.6 billion barrels (see foot-—
note e). Federal lands in the West total about 359 million acres (BLM
1981) or 47% of the total area of 760 million acres. On a strictly
linear barrel-per—acre basis, western federal lands might therefore
account for 47% of the West's oil resources, or about 13.0 billion
barrels. The o0il potential of the West, however, varies considerably
from one place to another. To account for the inconsistencies in the
distribution of federal lands and oil potential, we calculated the
federal acreage within each subprovince evaluated by Dolton et al.
(1981). 1In the 11 western states, this amounted to 35 subprovinces and
parts of 4 other subprovinces. The o0il potential of the federal lands
within each subprovince was then calculated on the basis of the propor-—
tion of federal and nonfederal lands, totaled for a volume of 16.2 bil-
lion barrels, and rounded to 16 billion barrels. The map used to calcu-
late the federal acreage within each subprovince was at a scale of
1:2,500,000 (USGS 1965). The total federal area in the West, as plani-
metered directly from this map and adjusted where possible by using data
in BLM (1981, p. 9) (and not including Indian reservations), was
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Table 3 (continued)

419 million acres, or about 17% more than the actual current federal
acreage in the West of 359 million. Thus, our assignment of 197 of the
0il resource potential of the country to western federal onshore lands
should be cousidered an upper limit.

d1979 data (EIA 198la, p. 14).

©Based on mean resource estimates in Dolton et al. (1981); includes 33%
of o0il potential of Williston Basin (0.5 billion barrels), 75% of oil
potential of Denver Basin (0.6 billion barrels), 25% of oil potential of
Permian Basin (0.7 billion barrels), and 10%Z of oil potential of
Anadarko Basin (0.2 billion barrels).

fIncludes offshore areas.

81979 data [Congressional Research Service 1980, p. 355; “proved
reserves” as reported by the American Petroleum Institute. On the other
hand, EIA (198la, p. 14) reports natiomal oil reserves as of December
1979 at 29.8 billion barrels and the West's reserves at 6.3 billion
barrels].

hMean estimate by U.S. Geological Survey for onshore and offshore areas

(a total area of 3.1 billion acres; Dolton et al. 198l). Mean estimate

for onshore oil resources is 54.6 billion barrels; and for offshore oil

resources, 28.0 billion barrels.



21

Table 4. Comparison of natural gas production, reserves, and
resources in the United States, the 11 western
states, and western federal onshore lands?®

Annual
production Reserves Resources
[trillions of cubic feet (percent of total)]

Western federal 0.9 (5%)¢ Not 100 (17%)d
onshore lands available

The 11 western 2.1 (11%)® 26.9 (142)f 160.8 (27%)8
states

Total U.S.B 19.13¢ 194.9f 593.91

4Includes gas dissolved in crude oil; excludes natural gas liquids.

bIncludes public and acquired lands in the 1l western states, a total of
359 million acres (BLM 1981).

CData for fiscal year 1979; includes public and acquired lands (BLM 1981,
Tables 74 and 75, p. 95-96).

dThis volume is based on a subjective evaluation, using mean estimates
contained in Dolton et al. (1981) for undiscovered, recoverable
resources. We consider this percentage to be a reasonable upper limit
for gas resources on western federal lands. The estimate was derived as
follows: undiscovered, recoverable gas resources in the western United

States are estimated at 160.8 trillion cubic feet (see footnote g).
Federal lands in the West total about 359 million acres (BLM 1981), or

477% of the total area of 760 million acres. On a strictly linear cubic-
foot—-per—acre basis, western federal lands might therefore account for
477% of the West's gas resources, or about 75.6 trillion cubic feet. The
0il potential of the West, however, varies considerably from one place
to another. To account for the inconsistencies in the distribution of
federal lands and gas potential, we calculated the federal acreage
within each subprovince evaluated by Dolton et al. (1981). In the 11
western states, this amounted to 35 subprovinces and parts of 4 other
subprovinces. The gas potential of the federal lands within each sub-
province was then calculated on the basis of the proportion of federal
and non-federal lands, totaled for a volume of 102.2 trillion cubic
feet, and rounded to 100 trillion cubic feet. The map used to calculate
the federal acreage within each subprovince was at a scale of
1:2,500,000 (USGS 1965). The total federal acreage in the West, as
planimetered directly from this map and adjusted, where possible, with
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Table 4 (continued)

data in BLM (1981, p. 9) (and not including 1Indian reservations),
was 419 million acres, or about 17% more than the actual current
federal area in the West of 359 million. Thus, our assignment of 17% of
the gas resource potential of the country to western federal onshore
lands should be considered an upper limit.

€1979 data (EIA 198la, p. 21).

£1979 data [Congressional Research Service 1980, p. 355; "proved
reserves” as reported by the American Petroleum Institute and the
American Gas Institute. On the other hand, EIA (1981la, p. 21) reports
national gas reserves as of December 1979 at 200.9 trillion cubic feet
and the West's reserves at 30.1 trillion cubic feet].

8Based on mean resource estimates in Dolton et al. (1981) and includes
33%7 of gas potential of Williston Basin (1.1 trillion cubic feet), 75%
of gas potential of Denver Basin (1.7 trillion cubic feet), 25% of gas
potential of Permian Basin (8.3 trillion cubic feet), and 10%Z of gas
potential of Anadarko Basin (3.5 trilliom cubic feet).

hIncludes offshore areas.

1Mean estimate by U.S. Geological Survey for onshore and offshore areas
(a total area of 3.1 billion acres; Dolton et al. 1981). Mean estimate
for onshore gas resources is 426.9 trillion cubic feet; and for offshore
gas resources, 167.0 trillion cubic feet.
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Over the long term, however, western federal lands have a signi-
ficant potential to supply the United States with proportionally larger
amounts of oil and gas. We estimate that federal onshore lands in the
West contain up to 19% of our undiscovered, recoverable o0il resources and
up to 17% of our undiscovered, recoverable gas resources (Tables 3 and 4;
see footnotes ¢ and d, respectively, for an explanation of how these
estimates were derived). Because these lands constitute only about 127%
of the total area assessed by Dolton et al. (1981), but may contain 19%
of our undiscovered o0il resources and 17%Z of our undiscovered gas
resources, they represent an important potential future source of

petroleum.

The petroleum potential of western federal lands is distributed very
unevenly. For example, the Idaho-Wyoming-Utah thrust belt, which con-
tains a large amount of federal land, accounts for 8% of the entire
nation's undiscovered oil resources and 10% of the nation's gas resources
(based on mean estimates in Dolton et al. 1981). This represents 247 of
the total undiscovered oil resources in the West and 36% of the undis-
covered gas resources. If combined with other parts of the thrust belt
in Montana, Utah, and Nevada (subregions 82 and 98 in Dolton et al. 1981,
p. 12), the amount increases to 38% of the West's total o0il resources of
27.6 billion barrels and about 497 of the West's total gas resources of
160.8 trillion cubic feet (based on mean estimates in Dolton et al.
1981). Thus, much of the remaining federal domain in the West, such as
large parts of Nevada, California, Idaho, Arizona, and elsewhere, has a

low potential for oil and gas.

In summary, the oil and gas potential of some federal lands in the

West is clearly significant. However, current models of o0il and gas

accumulation and recent estimates by the U.S. Geological Survey indicate
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that much of the West's onshore federal domain is relatively unimportant

as a potential future source of petroleum.

URANTUM

Annual uranium production from western federal lands in the late
1970s is estimated to be about 75% of total U.S. output (Table 5). The
Colorado Plateau and Wyoming basins are, by far, the most important areas
for uranium production and for reserves and resources (DOE 1980b; 198la).
These two regions combined account for 85% of the total uranium reserves
and 52% of the total resources of the nation (DOE 1980b, p. 14; resources
include the sum of the total uranium estimated for the probable,
possible, and speculative resource categories at the $100/1b forward-cost

category, as defined by DOE).

Western federal lands are estimated to contain 48% of the nation's
uranium reserves and 59% of our resources (Table 5). Expressed another
way, western federal lands account for only 167% of the total land area of
the country, yet contain almost 50% of our uranium reserves and almost
607 of our resources. Almost equally important: are western nonfederal
lands, which, together with western federal lands, account for 957 of all

uranium reserves in the United States and 84% of all resources (Table 5).

By any standard of measure, federal lands in the West are quite
important in terms of their past, present, and potential future contribu-
tions to the uranium requirements of the United States. The distribution
of uranium resources on western federal lands, however, is extremely
uneven, as is clearly demonstrated by the overwhelming importance of only

a few areas.
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Table 5. Comparison of uranium oxide production, reserves, and
resources in the United States, the 11 western states,
and western federal lands

Annual
Production Reserves Resources
[tons uranium oxide, (percent of total)]

Western federal  14,048(7) (75%)b 539,000 (48%)¢ 2,230,000 (59%)¢
lands?®

The 11 western  16,857(?) (902)3 1,061,000 (95%) 3,163,000 (84%)°
states

Total U.S. 18,730f 1,122,0008 3,781,000

8Includes public and acquired lands in the 11 western states-—a total of
359 million acres (BLM 1981).

bAccording to Zimmermann (1979, p. 1), "As of January 1974, over 75 per-
cent of the uranium being produced in this country was mined from depo-
sits discovered on lands owned by the Federal Government.” This figure
is probably representative of annual uranium production from federal
lands in the late 1970s. Because the West contains essentially all the
federal lands where uranium has been and is being produced, we have
assigned 75% of the nation's total 1979 uranium production to western
federal land (75% of 18,730 is 14,048). This figure includes production
from leases issued on acquired lands and production from Indian lands.

CAccording to the Congressional Research Service (1980, p. 720), approxi-
mately 487% of our nation's reserves and 59% of our resources are
contained on federal lands. These estimates were made for reserves and
resources at a $50/1b forward-cost category as of Jan. 1, 1979, and do
not include Indian lands. We have assumed that these percentages are
reasonably close to uranium reserves and resources at the $100/1b
forward—-cost category and therefore have used these percentages to
calculate reserves and resources on western federal lands at the $100/1b
forward-cost category. In addition, we have attributed the reserve and
resource estimates listed under the various federal land categories in
the report by Congressional Research Service (1980, p. 720) to western
federal lands--despite the fact that lands east of Colorado contain 5%
of our reserves and 16% of our estimated uranium resources (DOE 1980b).
Uranium reserves and resources in Alaska are estimated at zero and less
than 1%, respectively, of the national totals (DOE 1980b). Thus, we
consider the uranium reserve and resource estimates in this table to be
reasonable upper limits for western federal lands.
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Table 5 (continued)

dEstimated from data in Congressional Research Service (1980, p. 705;
1979 data) and from DOE (198la).

®Data from DOE (1980b, p. 14). Totals in reserve and resource columns
include all uranium reserves/resources assigned to the Great Plains
province, only part of which is included in the 11 western states. Data
are for reserves and resources in the $100/1b forward-cost category.

fCongressional Research Service (1980, p. 705; 1979 data).

8Reserve estimate at a forward-cost category of $100/1b uranium oxide
(DOE 1980b, p. 1), which includes all uranium at the $50/1b and $30/1b
forward-cost categories.

hThe sum of the mean estimates for probable, possible, and speculative
resources at a forward-cost category of $100/1b uranium oxide (DOE
1980b, p. 1).
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COAL

Production of federal coal in the West amounted to about 9% of total
U.S. production during 1978 and 1979 (Table 6). This percentage is
expected to increase during the next few years because 327 of the
nation's total coal resefve is owned by the federal government in the
West (Table 6). Furthermore, 597 (by weight) of the nation's surface-
minable coal reserve is contained in the West, largely in the Powder
River Basin, where the government owns almost 80% of the coal (BLM
1979b). In many areas of the West containing federal coal, however, the
government does not own the surface rights (see footnote ¢, Table 6, for
a discussion and an estimate of the amount of federal coal underlying

only those lands for which the government also owns the surface rights).

The government owns 70% of the West's coal reserve (141 billion
tons) out of a total western reserve of 205 billion tons (Table 6). But,
almost 80% of the government's western coal, or about 113 billion tons,
is contained in the Powder River Basin in Montana and Wyoming. Excluding
the Powder River Basin, the West contains about 53.8 billion tons of
coal; 52% is owned by the federal government (about 27.5 billion tons of
federal coal). For comparison with the Powder River Basin, the amount of
federal coal in the other western coal regions is as follows (data from
BLM 1979b, p. 2-47): (1) 9 billion tons in the Fort Union Region
(northern Montana and the Dakotas); (2) 8.7 billion tons in the Green
River Region (western half of Wyoming and small parts of northern
Colorado and north-central Utah); (3) 5.9 billion tons in the Utah-
Fastern Colorado Region; (4) 0.7 billion toms in the Denver-Raton Mesa
Region (just east of the Rockies, extending from northern Colorado into
New Mexico); and (5) 3.2 billion tons in the San .Juan River Region (New

Mexico and the Four Corners area).
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Table 6. Comparison of coal production and demonstrated reserves?

in the United States, the 11 western states, and the
western federal lands

Annual
production Reserves
[billions of short tons (percent of total)]

Western federal 58.2 (9%)P 141 (32%)¢ [Amount of fede-
lands ral coal underlying surface
areas owned by the federal
government is not known.]

The 11 western 134.5 (20%)4 205 (47%)¢
states
Total U.S. 670.2f 4388

3Reserves, in contrast to potential resources, are minable at a profit
under technological, economic, and legal conditions existing today.
Reserves are generally grouped into two categories —-— demonstrated and
inferred. The demonstrated reserves are known to exist with a greater
degree of certainty than are the inferred reserves. See USGS/USBM
(1980) for more information on resource terminology.

bgiM (1981, Table 74, p. 95; 1978 data).

CBLM (1979b, Table 2-29, p. 2-47). The tonnage in this category includes
all coal owned by the federal government in the West, regardless of
surface ownership. We asked the U.S. Geological Survey in Reston,
Virginia, for an estimate of the tonnage of federal coal underlying only
those lands that are owned (surface rights) by the federal government,
but we were informed that this information is not available. We specu-
late that, of the 141 billion tons of western federal coal, far less
than 507 underlies western federal land. This conclusion is based on
the distribution of surface ownership in "Known Recoverable Coal
Resource Areas” identified by the U.S. Geological Survey, especially in
the coal-rich Powder River Basin where the Government owns only 25% of
the land overlying federal coal reserves (BLM 1979b, p. 2-9).

dCongressional Research Service (1980, p. 10; preliminary 1978 data).
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Table 6 (continued)

€BLM (1979b, Table 2-2, p. 2-4); does not include North and South Dakota.
The most recent estimate of coal reserves in the West, excluding North
and South Dakota, is 219.7 billion tons (EIA 1981b, p. 8; see foot-
note g).

fCongressional Research Service (1980, p. 8; 1978 data); preliminary data
for coal production in 1979 is 776 million tons (from same source).

8BLM (1979b, p. 2-1). The most recent estimate of coal reserves for the
nation is 475 billion tons (EIA 1981b, p. 7), but the proportion of
federal coal was not distinguished in this publication. According to
Glass (1981), reserve estimates for western coal, especially in
Colorado, Wyoming, and Montana, are inaccurate because they are based
largely on old geologic reports. BLM (1979b, p. 2-1) states that the
coal reserve estimates for the West are probably much too low.
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As of March 1978, about 17.4 million acres in the West had been
identified by the U.S. Geological Survey as "known recoverable coal
resource areas"” (KRCRAs) (BLM 1979b, p. 2-5). The KRCRAs include federal
and nonfederal coal and are the areas considered to have a high to
moderate potential for coal development. Of this 17.4 million acres of
western KRCRAs, only 4.7 million acres (27%) is federal land in which the
government also owns the mineral rights. The remaining KRCRA acreage is,
for the most part, in one of two categories: (1) nonfederal coal with
nonfederal surface ownership (5.8 million acres or 347 of total KRCRA
acreage), and (2) federal coal with nonfederal surface ownership
(6.7 million acres or 39%Z of total KRCRA acreage). The BLM (1979b,
p. 2-5) estimates that the federal government owns 727 of the coal
reserves in KRCRAs, largely because of the federal government's share of

coal in the Powder River Basin.

In summary, the federal government owns about 70% of the coal in the
West, but most of the government's coal probably underlies nonfederal
lands. Still, coal reserves underlying some federal lands in the West

are abundant.

GEOTHERMAL

Geothermal resources are generally grouped into categories based on
the characteristics of the heat transfer system and the geology. Muffler
et al. (1978) recognize five types of geothermal resources: (1) conduc-
tion-dominated systems (such as hot-dry-rock or heat stored in areas of
normal to above-normal geothermal gradients); (2) igneous-intrusive
systems; (3) high-temperature (>150°C) and moderate-temperature (90 to

150°C) hydrothermal systems; (4) low~temperature (<90°C) hydrothermal
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Table 7. Comparison of geothermal energy production, identified
resources, and undiscovered resources in the United
States, the 11 western states, and western federal lands

Annual Identified?® Undiscovered?
production resources resources
[megawatts, [10 18 Joules, (10 18 Joules,

(percent of total)] (percent of total)] (percent of total)]

Western fed- 22 1290+ (45%)P Data not
eral lands available
The 11 west- <1000 (<100%)¢ 2860 (97%)d 6955 (87%)d

ern states

Total U.S. <1000¢ 2940@ 80004

8According to Muffler et al. (1978, p. 4), "identified” resources refer
to specific concentrations of geothermal energy known to exist on the
basis of drilling or geochemical, geophysical, and geologic evidence.
"Undiscovered” resources are concentrations of geothermal energy sur-
mised to exist on the basis of broad geologic knowledge and theory. The
estimated energy in the identified and unidentified categories is to
depths not exceeding 1.9 miles (Muffler et al. 1978, p. 157).
[1 Joule(J) = 0.239 calories or 9.5 x 10™% Btu].
(1018 5 = 10 Btu = 1 quad].

bIncludes hydrothermal systems »90°C (and vapor-dominated systems). This
is a minimum estimate based on the fact that almost half the nation's
identified geothermal resources are within national parks (on federal
lands; see footnote e below). Considering the high coincidence between
areas containing significant geothermal resources and large acreages of
federal land (e.g. the Basin and Range province), the proportion of the
nation's identified geothermal resources underlying western federal land
probably exceeds 65 percent.

CAlmost 95% of this capacity 1s attributed to The Geysers north of San
Francisco, California, at which the capacity is expected to double by
1985 (Bufe 1982; DOE 1981b). Other areas of electrical production from
geothermal resources include southern California, southwestern Utah,

Nevada, and Hawaii. This estimate does not include heat energy
extracted and used directly from low-temperature (<90°C) thermal waters.
d,

Muffler et al. (1978, p. 33).

®Includes 1290 x 1018 Joules in national parks, mainly Yellowstone
(Muffler et al. 1978, p. 157).
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systems; and (5) geopressured systems. Many of the systems are inter-
related, and boundaries are arbitrary. We consider the most important of
these systems, in terms of potentially extractable energy in the near
term (the next 20 years), to be the hydrothermal systems of low,
moderate, and high temperature [types (3) and (4) above]. Because low-
temperature hydrothermal resources are generally believed to occur
widely, we conclude that land withdrawals will have little effect on
their overall availability should these resources eventually prove econo-—
mical to use. Therefore, our analysis considers only the moderate- and

high-temperature part of the hydrothermal resources [type (3) above].

The West is estimated to contain about 97% of the nation's geo-
thermal resources in systems greater than 90°C and at depths of less than
1.9 miles (Table 7). We attribute about one-halfi of the 977 to western
federal lands (see Table 7, footnote b). Many technological problems and
geological uncertainties must be overcome, however, before hydrothermal
systems in the West can be developed economically. If one considers the
overall energy contributions potentially made by geothermal resources,
and excludes The Geysers in California, low- and moderate-temperature
(<150°C) hydrothermal resources may ultimately provide more energy in the
form of direct heat extraction than the few high-temperature geothermal

developments that may be producing electricity by the year 2000.

HYDROELECTRIC POWER

Hydroelectric power contributed about 57 annually to our national
energy supply in the late 1970s (DOE 1980a) but supplied a much larger
part of the electrical requirements in some parts of the country (e.g.,
the Pacific Northwest). The installed hydroelectric capacity and hydro-

electric potential of the country are (1) 63,702 megawatts at existing
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Table 8. Comparison of hydroelectric power production and potential
(at identified sites) in the United States, the 11 western
states, and western federal lands?

Annual Potential at undeveloped,
production identified sites
[megawatts (percent of total)]

Western federal 27 75,000(2) (21%)P
lands

The 11 western 39,427  (62%) 140,648  (402)
states

Total U.S. 63,702 353,948

2A11 data in this table are from U.S. Army Corps of Engineers (1979).

bThis estimate was derived as follows (potential increases at existing
facilities have not been included): of the 140,648 megawatts of poten-—
tial hydroelectric energy identified in the West, 727 (101,267 mega-
watts) is attributed to Washington, Oregon, and Idaho (U.S. Army Corps
of Engineers 1979). A large part of this potential is within the moun-
tainous parts of these states on land administered chiefly by the U.S.
Forest Service. We have arbitrarily assigned one-half the hydroelectric
potential of this region to federal lands (50,000 megawatts). The only
other western states with a significant potential for hydroelectric
energy are Montana (15,313 megawatts) and California (13,053 megawatts).
Once again, the hydroelectric potential will be chiefly in the moun-
tainous areas of each state, where much of the acreage is administered
by the U.S. Forest Service. We have again assigned one-half the poten-
tial in each state to federal lands, for a combined total with the
Northwest of 14,183 megawatts. The six remaining western states have a
combined hydroelectric potential of 11,577 megawatts. Because of the
large amount of federal lands in these states (administered largely by
the BLM and the U.S. Forest Service), we assigned all their hydroelec-
tric potential to federal lands. On the basis of these assumptions, the
total identified hydroelectric potential assigned to western federal
lands amounts to 75,760 megawatts, which has been rounded to
75,000 megawatts. This represents 53% of the total potential of the
West and 217 of the nation's hydroelectric power potential.
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sites; (2) 94,636 megawatts of additional potential at existing sites;
and (3) 353,948 megawatts of potential at undeveloped, identified sites

(U.S. Army Corps of Engineers 1979).

The West contains 40% of the nation's hydroelectric potential
(Table 8). The proportion contained on western federal lands, although
not known with certainty, is estimated to be about 217% of the total
(Table 8). Most of this potential, however, is probably on lands under
the jurisdiction of the U.S. Forest Service, rather than the BLM (see

footnote b, Table 8).

SUMMARY AND CONCLUSIONS

Western federal lands constitute about 167 of the total onshore area
of the United States, yet account for (1) a large part of our uranium
production, reserves, and resources; (2) a large part of our coal
reserves; (3) a large part of our identified geothermal resources; and
(4) a moderately large share of our oil, gas, and hydroelectric power

resources.

As indicated in Figure 2(a), about 8 quads of energy can be attri-
buted each year to energy resources produced from western federal lands
in the late 1970s [based on the potential amount of energy (in quadril-
lion Btus, or quads) derived from all energy resources produced annually
from western federal lands (DOE 1980a, p. 2-4)]. This output represented
about 10% of our total average energy supply of 79.8 quads for the years
1977 through 1979 (DOE 1980a). A more meaningful comparison emerges if
the production of energy resources from western federal lands is compared
only with domestic production of energy resources. Thus, if the energy
contributions from energy-resource imports are excluded [mainly oil; see

Figure 2(a)], domestic energy-resources supplied an annual average of
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quads (consumption was 77.5 quads with the difference being exported).
Western Federal lands accounted for about 10% of total supply or 8 quads
of energy (see "a")., This represented about 137 of domestic energy
supply (see "b") produced from about 12% of the resource area of the
country (see "c¢c").
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61.4 quads of energy during 1977, 1978, and 1979 [Figure 2(b)]. Of this
amount, 13%Z (8 quads) is attributed to western federal lands, which
constitute 12% of the total area of the United States to an offshore
depth of about 8000 feet [Figure 2(c)]}. Therefore, compared with domes-
tic production of energy resources (and converted to quads of energy),
western federél lands now produce energy resources in amounts roughly

proportional to their size.

In the future, a greater share of our energy resources will probably
come from western federal lands. There is little doubt that coal pro-
duction from federal lands in the coal-rich Powder River Basin of Montana
and Wyoming will continue to increase, perhaps significantly. 0il and
gas production from parts of the thrust belt--particularly western
Wyoming and northern Utah——should also increase. If energy contributions
from nuclear power increase, much of the fuel may come from western
federal lands. Thus, in the near future, western federal lands will
produce more energy resources than their size alone might suggest.
Abundant geologic data, however, indicate that many western federal lands
do not have a significant energy-resource potential. The problem, of
course, is to identify those areas (and WSAs) that do have a significant
potential for energy resources and then transfer this information to the

land manager.
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Part 2.

DESIGNATION OF BLM WILDERNESS AND POTENTIAL IMPACTS
ON THE FUTURE AVAILABILITY OF ENERGY RESOURCES

INTRODUCTION

As indicated in Part 1, a clear potential exists for increased
production of energy resources from western federal lands. This part of
the report identifies regions in which the most serious conflicts are
expected to develop between WSAs and areas with important energy-resource
potential. Once identified, the WSAs in these regions are then recom-
mended to the BLM for accelerated studies of their wilderness suitability
in order to hasten land-use recommendatiéns and decisions. We have also
attempted to characterize, and to quantify where possible, the potential
effects on the availability of each energy resource resulting from the
withdrawal of WSAs from mineral entry (technically, WSAs are not with-
drawn from mineral entry, except for the purposes of this analysis; see

below).

The brief analyses that follow are separated by resource type: oil
and gas, uranium, coal, geothermal, and hydroelectric power. The energy-
resource potential map for each resource (except hydroelectric power;
Figs. 4-7) illustrates only those areas that are considered to have at
least a moderate to high potential for a particular resource, as we have
determined from the literature. Areas of minor resource-potential are
not considered in the analyses because, on the basis of current geo-
logical and mineral appraisals, resource development is less likely to
occur in these areas. Moreover, we wish to emphasize only the areas of
most significant conflict between WSAs and potential energy-resources,

not every area of possible conflict.
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Each individual resource analysis contains, in the last paragraph, a

quantitative estimate of the wvolume (or tonnage) of the resource that may

be contained within the total acreage of WSAs. Derivation of the

estimates is explained in each analysis. We consider these estimates to

be reasonable upper limits, and three premises should be understood:

1.

Estimates apply to the entire 24.3 million acres of WSAs
now identified by the BLM in the 1] western states,
although many, if not most, of these WSAs will probably not
be designated as wilderness.

Estimates were derived from data in recent government
reports, but assumptions and judgments used to assign
resources to WSAs were ours. For simplicity, we used the
mean amount of resources estimated in these government
reports, rather than the range of resource estimates that
correspond to various probability-of-occurrence levels,
usually 5% and 95%. The quantity of each resource assigned
to WSAs is based on a calculated and/or visual estimate of
the WSA-acreage in each of the resource areas defined in
these government reports. Where visual estimates were
required, we always chose the most reasonable upper limit
of WSA-acreage (as a percent of the total acreage of the
resource area). We emphasize, however, that land-use deci-
sions will (and should) be made by the BLM on the basis of
tract-specific analyses. The cumulative estimates of
energy resources assigned to WSAs in this report should
therefore be viewed only as a statement of relative energy-
resource importance.

Energy resources assigned to the total WSA-acreage are
based on current resource estimates. This is despite the
fact that resource estimation is a dynamic process in which
estimates are continually reevaluated as additional infor-
mation becomes available. 1In general, however, regardless
of how the overall resource potential of a region may vary
through time, the percentage of total resources that can
reasonably be attributed to WSAs within this region will
remain abhout the same. For example, as the oil and gas
potential of existing wilderness areas in parts of the
western thrust belt has increased during the last six
years, so has the oil and gas potential of all other lands
in the thrust belt.

DISTRIBUTION OF WSAs IN THE WESTERN UNITED STATES

1981.

o]

Figure

D

shows the distribution of WSAs irn the West as of spring

This information was obtained from published reports by the BLM;

these reports are available from each BLM state cffice.



Fig. 3.
Spring 1981.
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The boundary of each WSA was manually transferred to transparent
acetate at a scale of 1:2,500,000 and then reduced photographically to
the size of Figure 3. Because of this reduction in size, individual WSAs
have not been labeled, and many apparently distinct WSAs on Figure 3 are
actually clusters of two or more that, in detail, may be separated by

roads.

NOTE OF CAUTION

The reader is cautioned that the apparent conflicts, or areas of
coincidence, illustrated in Figures 4 through 7 may actually be slightly
greater, or less, than suggested by these figures. This deviation is
caused by slight variations in scale among the various data sets used to
construct these figures. The problem can become particularly severe
along the arbitrary boundaries of resource areas. Therefore, these
figures should not be used to draw conclusions on the energy-resource

potential of individual WSAs.

COINCIDENCE BETWEEN WSAs AND AREAS OF TMPORTANT OIL AND GAS POTENTIAL

Figure 4 identifies those areas in the western United States that
are estimated to have a high to moderate potential for undiscovered,
recoverable o0il and gas resources. The basis for assigning an area a
high or moderate potential was subjective and comes largely from data in
Dolton et al. (1981). Small areas that clearly have no potential for oil
and gas resources, such as basement uplifts in Cclorado and Wyoming, are

not distinguished in the figure.

Recent estimates of undiscovered o0il and gas resources by the U.S.
Geological Survey (Dolton et al. 1981) show the most important resource

areas in the West to be (Figure 4): (1) the thrust belt in western
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Wyoming, northern Utah, and southeastern Idaho; (2) the thrust belt in
eastern Nevada and western Utah; (3) the basins of southwestern Wyoming;
and (4) the Permian Basin, only part of which is in the region under
study in this report (New Mexico). Substantial gas resources are also
estimated for the Uinta, Piceance, and Eagle Basins in Colorado, and for
the thrust belt in Montana. The WSA-acreage in each of these high-
potential areas, however, 1is relatively small (¥igure 4). Other areas
with a moderate potential for oil and gas, but in which many WSAs occur,
include (Figure 4): (1) the Paradox Basin in eastern Utah and western
Colorado; (2) the thrust belt in southern Nevada, southeastern Califor-
nia, and west-central Arizona; and (3) deep parts of the Columbia Plateau

in southern Oregon.

Because of the large number and acreage of WSAs contained in these
areas, we recommend that the BLM begin accelerated studies of these WSASV
to determine their o0il and gas potential and their suitability for
wilderness recommendation. The other regions identified in Figure 4 as
having high to moderate potential for o0il and gas contain very few WSAs,

and accelerated studies of the WSAs in these regions are not warranted.

Quantitative Estimates

We estimate that as much as 0.5 billion barrels of oil and 2.3 tril-
lion cubic feet of gas might be contained in the 24.3 million acres of
WSAs. This amount represents about 0.67Z of our total undiscovered oil
resources of 83 billion barrels and about 0.4% of our total undiscovered
gas resources of 594 trillion cubic feet. These estimates were derived
as follows: (1) the total acreage was calculated for each of 35 sub-
provinces and for parts of 4 additional subprovinces which comprise the

11 western states shown in Dolton et al. (1981l); (2) the acreage of WSAs
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within each subprovince was estimated from the distribution and WSA-
acreage within each state as of November 1981 (personal communication to
E. H. Oakes, December 16, 1981, BLM Wilderness Group, Washington, D.C.);
(3) the percentage of WSA—acreage within each subprovince was calculated
and multiplied by the total mean estimate for oil (and for gas) for that
subprovince; and (4) oil and gas estimates for WSAs in each of the 39
subprovinces were totaled. (The raw data and calculations used to make

these estimates are available on request.)

The most significant potential impacts to oil and gas resources are
expected in the Paradox Basin of Utah and Colorado. According to Dolton
et al. (1981), the Paradox Basin is estimated to contain 1.2 billion
barrels of oil and 3.8 trillion cubic feet of gas, which represent about
1.5% of our undiscovered oil resources and about 0.6%7 of our undiscovered
gas resources (mean estimates). From the outline of this region in
Dolton et al. (1981), the Paradox Basin encompasses about 25 million
acres of land, of which 88% is estimated to be owned by the federal
government (government ownership does not include Indian reservations).
We estimate the WSA-acreage to be about 2.6 million, which is aboﬁt 107%
of the total area of this subprovince. Undiscovered resources assigned
to WSAs in this subprovince may, therefore, amount to 120 million barrels

of 0il and 380 billion cubic feet of gas.

COINCIDENCE BETWEEN WSAs AND AREAS OF IMPORTANT URANIUM POTENTIAL

Figure 5 shows the coincidence of WSAs and areas of moderate to high
potential for uranium resources. The information used to determine the
most favorable uranium areas comes from DOE (1980b) and includes all
resource areas assigned to DOE's speculative-, possible-, and probable-

resource categories.
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By far the most important regions of uranium-resource potential (and
production) in the United States are the Colorado Plateau and the Wyoming
Basins (Figure 5). Relatively few WSAs in each region, however, coincide
with areas of identified resource potential (compare Figure 3 with Figure
5). Nevertheless, these two regions contain the bulk of the nation's
uranium reserves and resources (Table 5). Therefore, the uranium
potential of WSAs in these regions and their suitability for wilderness
designation, should be determined as soon as possible in the BLM planning
process——particularly in the Paradox Basin (Figure 5). The only other
area of significant coincidence is in west-central Arizona, where a new
and potentially large uranium deposit has recently been described

(Sherborne et al. 1979).

Quantitative Estimates

We estimate that as much as 163,000 tons of uranium oxide might be
contained in the 24.3 million acres of WSAs. This amount represents
about 4% of our nation's total uranium resources of 3,781,000 tons [all
estimates are based on the sum of the mean value for speculative-,
possible-, and probable-potential resources, as estimated by DOE (1980b,
p- 14)]. The uranium attributed to WSAs was derived by estimating the
percentage of land occupied by WSAs in each of DOE's potential-resource
areas within the major resource regions, such as the Colorado Plateau,
the Basin and Range, and others, see Figure 5. This percentage was
multiplied by the tonnage of potential resources assigned to the resource
region by DOE (1980b). The result was then allotted to the WSAs within
each resource région, as indicated in Table 9. [Letters before the name
of the resource region on Table 9 correspond to letters on Figure 5; data

from DOE (1980b, p. 14).]
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Table 9. Tonnage of uranium allotted to wilderness study areas

Resources
Potential Potential-resource assigned
Resource resources area occupied to WSAs
region (tons) by WSAs (%) (tons)

A. Colorado Plateau 1,343,500 0.07 94,045
B. Wyoming Basins 632,300 0.05 31,615
C. Basin and Range 415,900 0.05 20,795
D. Great Plains 302,500 0.01 3,035
E. Southern Rockies 236,300 0.03 7,089
F. Northern Rockies 191,200 0.03 5,736
G. Pacific Coast 20,500 0.01 612
H. Columbia Plateau 20,400 0.01 205
Total 163,132

COINCIDENCE BETWEEN WSAs AND AREAS OF COAL RESERVES

Figure 6 shows the coincidence of WSAs and areas with high to
moderate potential for coal development. The areas outlined by solid
lines in Figure 6 are referred to as "known recoverable coal resource
areas” (KRCRAs) that have been identified by the U.S. Geological Survey
(BLM 1979b, p. 2-5). The KRCRAs represent the most likely places for
future development of federal and nonfederal coal, and they include all
public lands that contain coal with a moderate to high potential for
development. Thus, essentially all WSAs with coal-development potential
are 1llustrated in Figure 6. The dashed lines in Figure 6 outline the
areas of coal-bearing rocks as defined by Trumbull (1960). In general,

commercial quantities of coal from federal lands in these outlying parts
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of the coal basins are not available or, in a few cases, may not yet have
been identified as KRCRAs by the U.S. Geological Survey. [According to
the U.S. Geological Survey (personal communication to E. H. Oakes,
December 1981, Conservation Division), an additional 5 million acres of
KRCRAs have been identified by the U.S. Geological Survey since publica-
tion of the KRCRA-map contained in BLM (1979b). Therefore, some WSAs

that are not shown on Figure 6 may be within these newly defined KRCRAs.]

As illustrated in Figure 6, few potential conflicts exist between
KRCRAs and WSAs. The most significant apparent conflict is on the
Kaiparowits Plateau in southwestern Utah. The importance of this coal,
however, is questionable because much of it cannot now be developed

commercially. Furthermore, abundant and readily extractable coal is

available from nearby areas, particularly in central Utah and north-
eastern Arizona. Other areas with minor potential conflicts include the
San Juan Basin in New Mexico, the Green River Basin in southwestern
Wyoming, and the Powder River Basin in Montana and Wyoming (Figure 6).
The only area recommended to the BLM for accelerated study on the basis
of potential conflicts between coal and WSAs is the Kaiparowits Plateau.
[See Oakes et al. (1981) for an evaluation and ranking of the energy-

resource potential of WSAs in southwestern Utah.]

Quantitative Estimates

We estimate that about 3 billion tons of coal may be contained in
the 24.3 million acres of WSAs. This amount rtrepresents 0.77 of our
nation's total coal reserve of 438 billion tons (see Table 6, foot-
note g). The coal attributed to WSAs was derived by estimating the
percentage of land occupied by WSAs within the KRCRAs shown in Figure 6,

and by then multiplying this percentage by the total coal reserve for the



49

region, as estimated by BLM (1979b, Chapter 1, p. 1-4, and Chapter 2,
p. 2-3). [This estimate assumes that most of the coal reserve in each
coal region defined in BLM (1979b) is contained in KRCRAs.] For the
southwestern Utah/Uinta region, we estimate that WSAs cover 107% of the
KRCRAs. The coal reserves in this region are estimated at 7.2 billion
tons (BLM 1979b, p. 2-3); we therefore assigned 720 million tons of coal
to WSAs in this region. For the San Juan Region, we estimate that WSAs
cover 5% of the KRCRAs. Coal reserves in this region are estimated at
4.2 billion tons (BLM 1979b, p. 2-3); thus, 210 million tons of coal are
allotted to WSAs in the San Juan Region. For the Green River/Hams Fork
Region, we estimate that WSAs cover 5% of the KRCRAs. Coal reserves in
this region are estimated at 15.5 billion tons (BLM 1979b, p. 2-3); thus,
780 million tons of coal are allotted to WSAs in this region. Finally,
for the Powder River Basin Region, we estimate that WSAs cover only 1% of
the KRCRAs. Coal reserves in this region are estimated at 142.5 billiom
tons (BLM 1979b, p. 2-3); thus, 1.43 billion tons of coal are allotted to

WSAs in the Powder River Basin.

The total coal reserve assigned to WSAs in the four coal regions is
3.13 billion tons. Detailed investigations of the WSAs in these coal
regions, however, would probably show that this estimate is too high
because: (1) we have assumed, as mentioned previously, that the coal
reserves in each coal region defined by BLM (1979b) are contained
entirely within KRCRAs, (2) the WSA-acreage within each KRCRA is probably
over—estimated, and (3) areas with important coal-development potential
have generally been disturbed enough to preclude the establishment of
WSAs; the scope and purpose of this study, however, precluded site-

specific analyses.
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COINCIDENCE BETWEEN WSAs AND AREAS OF TMPORTANT GEOTHERMAL RESOURCES

Figure 7 shows the distribution of geothermal resources in the
western United States. The major types of geothermal resource within
these areas include hydrothermal systems greater than 90°C, possible
contemporary magma chambers, and areas of high heat-flow (Blackwell
1978). The boundaries of the resource areas were drawn subjectively by
determining the distribution of each resource type mentioned above. Much
of the acreage within these regions, however, will have little, if any,
geothermal potential. We have also plotted on Figure 7 the distribiution
of identified hydrothermal systems greater than 150°C (data from
Blackwell 1978). These are the only hydrothermal systems now known in
the United States from which electrical energy could potentially be

generated in the near future.

From a regional standpoint, the coincidence between WSAs and areas
with moderate— to high-temperature geothermal resources is most apparent
in northwestern Nevada and southeastern Oregon (Figure 7). If many WSAs
in this region were designated as wilderness by Congress, exploration for
geothermal resources could be hampered because of restrictions imposed on
data-gathering efforts such as drilling and seismic work. Overall
impacts to the geothermal industry and to the public, however, would
probably be minor because most of the currently identified hydrothermal
systems in this region do not coincide with WSAs. Furthermore, the
future potential for widespread use of even these known hydrothermal

systems is uncertain at the present time.

Quantitative Estimates

We did not estimate the amount of geothermal energy that might be

contained in the 24.3 million acres of WSAs because (1) the present
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understanding of the nature and distribution of geothermal resources is

inadequate, and (2) the use of moderate— to high-temperature hydrothermal

systems has yet to be demonstrated commercially. An estimate of the
geothermal energy in WSAs would therefore convey to the reader an inac-
curate sense of certainty concerning exploitation of this resource.
Nevertheless, it seems unlikely that the current distribution of WSAs,
and the eventual inclusion of some WSAs in the National Wilderness Pre-
servation System, will have any severe impacts to potential geothermal

developments during the next several decades.

COINCIDENCE BETWEEN WSAs AND AREAS OF HYDROELECTRIC POWER RESOURCES

No text figure was compiled to illustrate the coincidence between
WSAs and hydroelectric power resources [see FERC (1979) for site-specific
identification of potential hydropower sites in the West]}. In our
judgment, the overall degree of coincidence is minor because most WSAs
are within arid regions that have essentially no potential for hydro-
electric power. Moreover, the preponderance of those western federal
lands estimated in Table 8 to contain 217% of the nation's hydroelectric
power potential are probably under the jurisdiction of the U.S. Forest
Service rather than the BLM. Those WSAs that contain flowing streams are
generally very inaccessible, and the discharge of the streams is usually
negligible. Some exceptions no doubt exist, hbut these must be identified

on a tract-specific basis.

Quantitative Estimates

We believe that the BLM wilderness review program will preclude from
development much less than 17 of the estimated hvdroelectric power poten—

tial of the nation (see Table 8). Even if the 24.3 million acres of
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generally arid WSAs had an average hydroelectric power potential (about
0.0002 megawatts/acre in the 11 western states, as calculated from data
in Table 8, and using a total area of 760 million acres), the cumulative
hydroelectric power potential of WSAs would be about 4860 megawatts, or
1.4% of the total hydroelectric power potential of the nation (Table 8).
As described earlier, however, WSAs generally occur in areas in which
there is little flowing water. We have therefore reduced (arbitrarily)
their total overall potential by 757 to 1200 megawatts, or 0.3%7 of total

U.S. hydroelectric power potential.

SUMMARY

On the basis of the areal distribution of energy-resource potential
and the distribution of WSAs in the West, we identified several regions
in which important energy-resource potential coincided with large
acreages and numbers of WSAs (Figures 4 through 7). These regions were
then combined into one map, illustrated in Figure 1. The wilderness
suitability of WSAs within each region should be determined by the BLM as
soon as possible so that those WSAs found to be unsuitable are eventually

released for multiple-use purposes.

The estimated energy-resource potential of the 24.3 million acres of
WSAs is summarized in Table 10. (We consider the percentages to be

reasonable upper limits; the energy-resource potential of individual WSAs

can be determined only through systematic district-level evaluations.)
From an overall standpoint, the total acreage of WSAs has an energy-
resource potential somewhat lower than expected. For example, WSAs
constitute about 0.87% of the total area (onshore and offshore) of the
United States, but their oil and gas potential is estimated at only 0.67

and 0.47, respectively, of total U.S. undiscovered oil and gas resources.
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For the other resources, the WSA-acreage is ccmpared with the total
resource-potential for onshore areas only, of which WSAs represent about
1% of the area. Only undiscovered uranium resources assigned to WSAs are
estimated to be greater than 1% of total U.S. resources (4%), whereas the
coal reserves and the hydroelectric power potential of WSAs are estimated

at 0.7% and 0.3%, respectively, of total U.S. potential.

Table 10. Energy-resource potential of WSAs in the West?

Commodity U.S. resource potential

0il 0.67% (about 0.5 billion barrels)

Gas 0.4% (2.3 trillion cubic feet)
Uranium 4.0%7 (N.16 million tons uranium oxide)
Coal 0.7% (3 billion tons of reserves)
Geothermal No estimate

Hydroelectric 0.3% (1200 megawatts)

8gee Table 2 for details and references.

From a geological standpoint it is impossible for these resources to
be distributed evenly throughout the 24.3 million acres of WSAs. Thus,
only some WSAs will be important as a potential future-—-source of energy
resources. Moreover, we believe it is reasonable to assume that only a
part of the total WSA-acreage will ultimately be included in the National
Wilderness Preservation System. Those WSAs not recommended for wilder-

ness will probably become available for multiple-use purposes.
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APPENDIX

CURRENT AND FUTURE AVAILABILITY
OF FEDERAL ONSHORE LANDS
IN THE WESTERN UNITED STATES
FOR MINERAL ACTIVITY

INTRODUCTION

As demonstrated in Part 1 of this report, federal onshore lands in
the 11 western states (the West) now contribute about 8 quads of energy,
or 137 of our nation's domestic energy supply. Furthermore, these lands
have the potential to supply an even larger share of our domestic energy
supply in the future. The actual future energy contributions made by
these lands, however, will depend to some extent on their availability
for mineral exploration and development. Unfortunately, there is
widespread disagreement, especially between the minerals industry and
environmental groups, about the amoﬁnt of federal land that is "off
limits" to mineral activities. In general, the minerals industry claims
that from 70% to 75% of all federal lands are effectively closed to
mineral activities (AIPG 1981), whereas environmental groups claim that

these percentages are much too high.

Because the BLM's wilderness review program has imposed additional
restrictions on some federal lands—--chiefly in the western United
States——-an up-to-date tabulation of the availability of these lands for
mineral activities is relevant to this study. In addition to tabulating
the current status of acéess, we have also estimated the future (1990)
availability of western federal lands for mineral activities on the basis
of present land-use recommendations in Congress and on current trends in

federal land management.
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SCOPE AND METHOD OF STUDY

This appendix examines the access to federal onshore lands in the
West for leasable and locatable minerals. Lands for which the government
owns only the mineral estate are not included; thus, the federal 1lands
evaluated in this study total 358.8 million acres, or about 477 of the
.area of the 11 western states. To be consistent with Parts 1 and 2 of
the study, we specifically excluded Alaska and other parts of the
country. (The precise acreage and distribution of federal lands in Alaska
have not been completely determined, and the current land situation is

exceedingly complex.)

This appendix was prepared by (1) reviewing and updating previous
studies of federal —land availability (see references), (2) contacting
government employees, and (3) analyzing recent data provided by the major
land-management agencies. The reader interested in detailed discussions
of the various statutes, laws, and executive orders affecting federal
lands is referred to OTA (1979, p. 331-369) and to Bennethum and Lee

(1975, p. 37-47).

OQur approach to this topic differs from that of other studies of
federal-land availability. First, we chose to study only the West rather
than the entire country for reasons described above. Second, we esti-
mated the future availability of federal lands in the West for mineral
activities. Although we expect some criticism of the section on future
availability, we nevertheless believe that the current access to western
federal lands by the minerals industry will change rapidly during the
next 10 years. This information will, or at least should, be important

to land-management decisions made during the next few years.
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The assignment of western federal lands to specific land-access
categories in this report (such as "highly restricted” or "slightly
restricted”) was occasionally a matter of judgment. Wherever uncertainty
existed about the access category to which these federal lands should be

assigned, we always chose the more restricted category. Thus, the

federal acreage that we consider to be "effectively closed” to mineral
activities in the West should be viewed as an upper limit. (The use of
terms such as "effectively closed” and "highly restricted” are defined

elsewhere in this appendix.)

FEDERAL LANDS IN THE WEST AND THE MINERAL LAWS

The total onshore area of the United States is about 2.3 billion
acres. As of fiscal year 1979 (BLM 198la), the federal government owned
about one=third of this area (738 million acres), mostly in the West and
in Alaska (497 of the federal lands are in the West, 447 are in Alaska,
and 7% are in the remaining 38 states). According to Jackson (1981),
nearly 70 federal agencies, commissions, and bureaus manage the federal
lands, although 997 of these lands are administered by only 6 agencies.
Table A.1 summarizes the total acreage of land held by the major federal
agencies in the United States, and the amounts and proportions held by

these agencies in the West.

Most minerals underlying federal 1lands can be developed under the
various mineral=leasing laws or the Mining Law of 1872; these laws are
collectively referred to as the "mineral laws.” Common construction
materials such as stone, c¢inder, and gravel, are made available by the
Surface Resources Act of 1955. The leasing laws apply to the fossil fuel
minerals (e.g., o0il, gas; coal, and oil shale), the c¢hemical and ferti-

lizer minerals (phosphate, potash, sodium, and in Louisiana and New
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Table A.l. Acreage of Federal Land in the United States
and the West as of 19792

Western U.S.

Total U.S. (millions of acres)

(millions of acres) (% of agency total)
Bureau of Land Managementb 398 175 (447)
U.S. Forest Service 187 139 (747)
National Park Service® 68 14 (21%)
Fish and Wildlife Serviced 43 5.6 (13%)
Department of Defense 30 16.8 (56%)
Bureau of Reclamation® 6.6 6.1 (927%)
otherf 5.7 2.4 (427)
Total federal lands 738 3598 (47%)
Total land area 2300 760 (33%)

4pata compiled from BLM (198la, Table 9). Western states include Wash-
ington, Oregon, California, Nevada, TIdaho, Montana, Wyoming, Utah,
Colorado, New Mexico, and Arizona.

bThese data come from BLM (198la, Table 9) and do not account for the
current land situation in Alaska.

CData from BLM (198la). As of July 1981, the National Park Service
administered 81 million acres of land, about two-thirds of which are in
Alaska (personal communication to E. H. Oakes, July 1981, John Vosburgh,
National Park Service, Washington, D.C.).

dData from BLM (198la). As of December 1980, the U.S. Fish and Wildlife
Service administered 88.8 million acres of land, of which 76 million
acres are 'in Alaska (USFWS 1980; includes 3.8 million acres of easements
and land used for secondary purposes).

®The new name, Water Power and Resources Administration, has since been
changed back to the Bureau of Reclamation.

f"Other" includes land administered by the U.S. Department of Energy, the
Bureau of Indian Affairs, and many other agencies with much smaller
amounts of federal land (BLM 198la, Table 8, p. 10-12).

80f the 359 million acres of federal land in the western states, 4%, or
13.4 million acres, has been acquired.
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Mexico, sulfur), aﬁd geothermal resources. Under the leasing laws, a
private party can explore for and develop minerals underlying federal
lands, but only if rentals and royalties are paid to the government.
Under the Mining Law, which applies to all minerals not covered by other
mineral laws (the locatable minerals, often referred to as the ’"hardrock
minerals™), private parties have the right to enter federal lands to
explore for and to develop minerals by locating and then staking a mining
claim. No rentals or royalties are paid to the government. If the claim
is unpatented, title to both the surface and subsurface remains with the
government. If the claim is patented, the land is no longer part of the
federal domain. Since the late 1960s, however, very few mineral patents

have been issued by the government (Sheridan 1977).

Many exceptions exist to this general discussion of the mineral
laws. The major exception is that minerals usually disposed of under the
Mining Law are leased on acquired federal lands. 1In the West, 13.4 mil-
lion acres, out of a total federal area of 358.8 million acres, have been
acquired by the government as of fiscal year 1979 (BLM 1981a, p. 9). For
a detailed discussion of the mineral disposal systems for federal onshore

lands, see OTA (1979, p. 103-172).

PREVIOUS AND CURRENT STUDIES ON THE AVAILABILITY OF FEDERAL LANDS
FOR MINERAL ACTIVITIES

Numerous studies have attempted to tabulate and classify the acreage
of federal onshore lands that are available for mineral activities. The

results of some of these studies are listed in Table A.2.

Direct comparison of the results of these studies can be misleading.
Some studies were compiled with data’ from the mid-1970s (DOI 1976; OTA

1976 and 1979), whereas others used more recent data that reflect changes
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Table A.2. Results of Previous and Current Studies of Federal—-Land
Availability for Mimeral Activities

Formally Highly Moderately Slightly
closed restricted restricted restricted
(ML/LL)2 (ML/LL) (ML/LL) (ML/LL)

(percent of total onshore federal lands)

Bennethumb
and Lee 53/64 14/9 33/27
(1975)
DOI (1976)€ 42/39 16/23 10/7 32/32
oTA (1976)4 40/38 7/10 20/14 34/38
0TA (1979)¢ 34/39 -~ 6/10 60/51
Epc (1981)f 40/27 (remaining federal lands considered open)
AIPG (1981)& (70% to 75% of federal lands considered unavailable
or restricted for mineral activities)
EPC (1981)f 31/21 (for 48 conterminous states only; remaining
federal lands considered open)
GAO (19813)h ——/12 (for oil and gas leasing in 48 conterminous
states only; sce footnote h)
BLM (Contjnuiag (preliminary results described in footnote i)
Study)?t

aML = Mining Law; LL = Leasing Laws.

bIn the Bennethum and Lee study, federal lands were assigned to one of
three categories: (1) withdrawn, which corresponds for the most part
with the formally-closed category; (2) limited, or what Rennethum and
Lee called de facto withdrawals, which correspond largely to the highly-
restricted category; and (3) open (Bennethum and lLee considered an
unknown part of the open lands to be closed to leasing because of
special land—-use plans by the major land-management agencies).

CU.S. Department of the Interior (DOI 1976).
dotfice of Technology Assessment (OTA 1976).

€o0ffice of Technology Assessment (OTA 1979). 1In this study, OTA combined
the moderately- and slightly-restricted categories into one category and
considered the lands assigned to this category to be "generally open to
mineral activity, although there will usually be some requirements to
mitigate the mineral activity's impact on the surface resources” (OTA
1979, p. 336).
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Table A.2 (continued)

fEnvironmental Policy Center et al. (EPC et al. 1981).

8American Institute of Professional Geologists (AIPG 1981). In the AIPG
report it is not clear what is meant to be conveyed by the word
"restricted” in the following quote (p. 4): "roughly 70 to 75 percent of
the 750 million acres [of federal land] is unavailable or restricted for
exploration and mineral development.” We interpret this to mean that
AIPG considers roughly two-thirds of all federal lands to be effectively
closed to mineral activities at the present time.

NGeneral Accounting Office (GAO 198la). In GAO's report, 48 million
acres, or 12% of the 411 million acres of federal land in the lower—48
states, were considered to be formally closed to o0il and gas leasing.
Another 16 million acres were closed by informal administrative actions
in the five states reviewed specifically for this type of withdrawal in
the GAO study. Because administrative closures were not tallied for
other states, we decided not to enter the 16 million acres under the
highly-restricted category in this table because it would convey to the
reader the unwarranted impression that GAO's study tallied all adminis-
trative withdrawals.

1The BLM is now in the process of inventorying withdrawn and classified
federal lands in the 11 western states, as directed under the Federal
Land Policy and Management Act of 1976. Preliminary results, as of
October 16, 1981, indicate that 6164 withdrawal orders and 1195 land
classifications remain in effect in the West (written communication to
E. H. Oakes, December 1981, BLM's Withdrawals, Lands, and Rights-of-Way
Group). Combined, the withdrawal orders and classifications formally
close 35.5 million acres of western federal land to mineral location and
15 million acres to mineral leasing and location. The BLM's figures,
however, do not include lands under the jurisdiction of the Department
of Agriculture (in particular, the U.S. Forest Service) or the Depart-
ment of Defense. Furthermore, the figures gathered by BLM to date are
gross acreages; thus, the federal acreage closed by each separate
withdrawal order may, in some instances, apply to (overlap) the same
federal 1land.

If the formally closed lands administered by the U.S. Forest Service and
the Department of Defense (as determined by us; Tables A.3 and A.4) are
added to the BLM's acreage figures cited in the paragraph above, federal
lands closed to mineral location in the West would total 53.6 million
acres, whereas 17.4 million acres would be closed to mineral leasing.
Compared with our results in Table A.4, these  53.4 million acres repre-
sent only 1% more western federal land being formally closed to mineral
location than was estimated by us in Table A.4 (53.4 million acres
compared with 48.7 million acres, out of a total federal acreage in the
West of 359 million). For lands formally closed to leasing and loca-
tion, the 17.4 million acres cited above represent 1% less than the 21.5
million acres estimated in Table A.3 to be formally closed to mineral
leasing.
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in federal-land availability since the mid-1970s (GAO 1981a; EPC et al.
1981; and the continuing review by BLM). Also, the scope and purpose of
these studies, as well as the definition of what constituted a land
withdrawal, wusually varied. 1In general, however, these studies found
that between one-third and one-half of all federal lands in the entire
United States were formally closed to mineral leasing and hardrock

mineral location in the mid-1970s. (The results of most of these studies

are not comparable with our study because we did not include Alaska).

The availability of federal lands that were assigned to the highly-
restricted and moderately-restricted categories in Table A.2 is a matter
of judgment. This is demonstrated by contradicting conclusions drawn in
studies by DOI (1977) and OTA (1979). For example, DOI (1977, p. 43)
stated that "the specific conclusion (from DOI's 1976 study and OTA's
1976 study) is that mineral exploration and development are prohibited,
severely restricted, or moderately restricted on two-thirds of all
federal 1lands.” DOI (1977) therefore considered federal lands assigned
to the moderately-restricted category in the earlier DOI and OTA studies
to be effectively closed to mineral activities. The more recent OTA
study (1979, p. 336), however, combined the mocderately-restricted and
slightly-restricted categories (see Table A.2) and considered the lands
assigned to this category to be "generally open to mineral activity"”
(p. 336). OTA therefore considered only about 40%, rather than two-
thirds, of the nation's federal lands to be effectively closed to mineral
location and about omne-half to be effectively closed to mineral leasing.
The reader can only conclude that the acreage of federal land that is
effectively closed to mineral activities depends largely on the signifi-

cance ascribed by each author to the "moderately-restricted” category.
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Regardless of the year, or the purpose and methods by which these
studies were conducted, each author faced a similar problem: the record
of land withdrawals kept by the federal goverment is incomplete, and much
of the available information is not centralized. The BLM's current
review of land withdrawals will attempt to remedy this situation by
centralizing and computerizing the record of withdrawals and restrictions
imposed on federal lands (see Table A.2, footnote i). Nevertheless,
many years are expected to pass before the net acreage of withdrawn
federal land is accurately known. The OTA (1979, p. 331) study aptly
characterized the situation as it existed in the mid-1970s, and this
statement is still valid today:

"The information necessary to produce an accurate aggregate

analysis [of the availability of federal lands for mineral

activity] exists only in raw form in local agency records, and
neither the BLM nor any other agency has any programs or proce-—
dures for gathering, compiling, and analyzing such information,
which would seem to be indispensable for comprehensive minerals

and land management.

At the present, therefore, any attempt to construct an overall

picture of Federal mineral land availability must rely on

whatever data is available or can be constructed from secondary

SOUrCEeSesasss "

This situation does not invalidate the results of land-availability
studies, but, because of the broad generalizations and assumptions that
must be made, it does reduce the absolute certainty or accuracy of the
results. Ve nevertheless believe that for sound land-use planning,

federal land managers must be provided with at least an estimate of the

current and future availability of federal lands for mineral activities.

USE IN THIS STUDY OF THE TERMS WITHDRAWAL, EFFECTIVELY CLOSED, AND OPEN

As used in this study, a withdrawal indicates that the restrictions
imposed on federal land are considered severe enough at the present time

to preclude economical and/or thorough mineral exploration and potential
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development. The definitions of the three land-access categories used in
this report are listed below; these categories are generally similar to
those in OTA (1979, p. 335-336). Except for lands assigned to the
formally-closed category, sharp distinctions between the land-access
categories do not exist.

o Lands that are "formally closed” to mineral activities
explicitly prohibit, by statute or land order, all mineral
exploration and development. Examples irclude most National
Park Service lands and some military lands. Federal lands
that are formally closed to mineral activities are rela-
tively easy to identify, although the acreage closed as a
result of power-site withdrawals, watershed protection, and
water holes, for example, can be estimated only roughly.

o Lands that are "highly restricted” are legally open to
mineral activity, but are subject to statutory and admini-
strative conditions that greatly discourage mineral acti-
vity. Examples include existing wilderness areas, wildlife
refuges, and some scenic and recreation areas.

o Lands that are "moderately or slightly restricted"” are con-
sidered to be open to mineral activities, although there are
usually requirements to mitigate the adverse impacts of
mineral exploration and development (standard or normal
stipulations), or the land may be closed to development of
certain minerals.

For this study, we consider lands assigned to the formally-closed

and highly-restricted categories to be effectively closed to mineral

activities. Lands assigned to the moderately- or slightly-restricted
categories are considered open to mineral activities. As stated in OTA
(1979), the overall impact to mineral activities, even in withdrawn
areas, may be less than expected because valid leases and claims that
existed before the land was withdrawn can legally be developed, although

under strict controls.

The restrictions imposed on mineral activities on federal lands
range from formal to informal, from national to local, and from complete
to slight. The formal restrictions are broadly grouped into three types:

classifications, withdrawals, and reservations (DOI 1977, p. 10). A
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"classification” segregates federal land for disposition under a parti-
cular statute, which may or may not be a mineral statute. Thus, some
classifications may restrict access to federal lands for mineral
activities, or the statute may close some federal lands to specified
minerals only. A "withdrawal” can segregate federal land from any one or
all of the public land laws. Thus, federal lands that are withdrawn may
or may not be closed to mineral activities. A "reservation" dedicates
the federal land to a particular purpose or use, such as a wildlife
refuge, Indian lands, or a national forest. Each of the three types of
formal segregations can restrict, to varying degrees, the level of
mineral activities allowed on federal lands. The land orders that segre-
gate federal lands are published in government reports and are subject to

public scrutinty.

In contrast to the formal restrictions, informal or ad hoc decisions
made by local land managers can also restrict access to federal lands
(these are sometimes called administrative or de facto withdrawals, and
they are described in more detail in the next section). These decisions
are usually not subject to critical review, nor are they necessarily
identified in land-status records that are kept at local land-management
offices. The lands they affect are therefore very difiicult to identify.
As generally used in studies on this topic, classifications, withdrawals,
and reservations, as well as local and/or informal restrictions that
either formally close or limit access to federal lands for mineral

activities, are collectiveluy referred to as land withdrawals.

In their study of the availability of federal lands for mineral
activities, EPC et al. (1981) defined a withdrawal on a strictly legal
basis. Federal lands were assigned to one of two groups—--legally open or

legally closed to mineral activities (Table A.2). For example, existing
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and potential wilderness areas were considered to be open to mineral
leasing and location because, by law, mineral activities that do not
adversely affect the wilderness characteristics of these lands are
allowed (BLM 1979). Many studies, however, recognize three or four
degrees of restrictions on federal lands (Table A.2). The minerals
industry often points out, for example, that many areas that are legally
open to mineral activities are in reality effectively closed because of:
(1) special lease and permit stipulations that make exploration less
attractive, (2) delays in the processing of applications, and (3) arbi-
trary administrative decisions that amount to de facto withdrawals.
Currently, there is no general agreement regarding how a withdrawal
should be defined in terms of its restrictiveness to mineral activities.
Furthermore, for those studies that have used three or four degree-of-
restriction categories (e.g., highly-restricted, moderately-restricted),

no guidelines exist for assigning lands to these categories.

THE PROBLEM OF OVERLAPPING AND ADMINISTRATIVE WITHDRAWALS

A serious concern in tabulating statistics on federal-land avail-
ability is that of overlapping withdrawals. For example, a 1local iand
manager may effectively withdraw an area from mineral activities; after
many years, much of the same area may be withdrawn from mineral entry for
other reasons. The net acreage of withdrawn land may not have changed
over the years, but an investigator might add the acreage of both with-
drawals and conclude that more withdrawn land exists in the district than
is actually the case. Consider the example of lands within the National
Wilderness Preservation System. The acreage of existing wilderness areas
is tallied and assigned to a highly—-restricted category for mineral
activities. Wilderness areas in National Parks must then be subtracted

from the total wilderness acreage because National Park Sevice lands are,
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in most cases, already accounted for in the formally-closed category.
Although every attempt was made in this report to account for overlaps,

some double— and triple-counting has probably occurred.

Overlapping withdrawals are also a problem in the BLM's withdrawal
review program (personal communication to E. H. Oakes, December 1981,
BELM's Withdrawals, Lands, and Rights-of-Way Group). For example, 11
withdrawal orders covering 1.7 million acres of federal land in Arizona
were recently revoked by the Reagan administration. Of this area, only
40 thousand acres were actually reopened to mineral location, because

other overlapping withdrawals remain in effect.

In all studies of federal-land availability, the acreage assigned to
the various land-access categories reflects policies and decisions that
are applied fairly uniformly throughout the nation. Local policies and
ad hoc decisions by district land managers that restrict access to
federal lands are commonly not taken into account. Unlike the over-
lapping withdrawals, which tend to increase the apparent acreage of
withdrawn land, administrative withdrawals, if unaccounted for, tend to
underestimate the actual acreage of withdrawn land. Administrative with-
drawals (called de facto withdrawals by some) are characterized by any
decisions and actions by a land manager that restrict access to federal
lands to such a degree that thorough mineral exploration and potential
development are uneconomical and/or greatly discouraged. TFor example, a
local BLM land manager may decide that aﬁ area.will not be leased because
of special scenic and recreational values, or may restrict access to a
lease during part of the year because of special wildlife considerations.
Moreover, even if mineral leases are granted, special stipulations can be
imposed on the lease that discourage mineral exploration and development

in some areas and/or under certain conditions (e.g., a lease stipulation
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such as no surface occupancy). Even under the Mining Law, access to
federal lands can be delayed (not denied) because of pending environ-
mental studies, or access can be severely restricted because of strict

enforcement of surface-management regulations.

Administrative withdrawals are difficult to quantify reliably
because they are rarely identified in an agency's land-status records;
nor are they subject to critcal review. We have nevertheless made a
rough estimate of administrative withdrawals in the West based on data in
GAO (198la) (see the extended discussion in footnote j of Table A.3). It
is reasonable to suspect, however, that some part of the 13.6 million
acres of administrative withdrawals listed on Table A.3 and A.4 is
already tabulated in other parts of the highly-restricted category.
Thus, the reader should consider our estimate of administrative with-

drawals to be an upper limit.

RESULTS

Tables A.3, A.4, and A.5 contain the results of this study. The
current status-of-access to western federal onshore lands is shown for
the leasable minerals in Table A.3, and for the locatable minerals in
Table A.4. Table A.5 shows the estimated status-of-access by 1990 for

both the leasable and locatable minerals.

Placing administrative withdrawals in the West at 13.6 million
acres, we estimate that, in late 1981, 6% of the West's federal land was
formally closed to mineral leasing, 387 was highly restricted, and 56%
was open with only moderate or slight (normal) restictions. For the
locatable minerals, 14% of the West's federal land was formally closed,
327% was highly restricted, and 54% was open with only moderate or slight

restrictions. Stated another way, we estimate that 447% of the federal
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land in the West was effectively closed to mineral leasing and 467% was
effectively closed to mineral location (these percentages represent the
sum of the formally-closed and highly-restricted categories for the

leasable and for the locatable minerals; see Tables A.3 and A.4).

During the next 10 years, the availability of western federal lands
for mineral activities is expected to increase significantly, as indi-
cated in Table A.5. Tor the leasable minerals, we estimate that 157 of
the West's federal land will be formally closed, 17% will be highly
restricted, and 687 will be open with only moderate or slight (normal)
restrictions. For the locatable minerals, we estimate that 23% of the
federal land in the West will be formally closed, 107% will be highly
restricted, and 67% will be open with only moderate or slight restric-
tions. These increases will result largely from: (1) the release of
about 27.1 million acres of land recommended for nonwilderness during the
RARE-II program; (2) the release of part of the 7 million acres assigned
to the further—-planning category during the RARE-II program (estimated at
3.5 million acres for this study); (3) the release of part of the 24.3
million acres of WSAs now under wilderness review by the BLM (estimated
at 12.2 million acres for this study); and (4) the release of many

millions of acres of federal land (by the Reagan administration) as a

result of accelerated review and revocation of antiquated withdrawal
orders (see Table A.5). The amount of additional federal land to be
withdrawn during this 10-year period, over and .above that already listed
on Tables A.3 and A.4, is expected to be only a few million acres, and

to be primarily by administrative actions (see Table A.5).
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Table A.3. Availability of Federal Omshore Landg in the Western
United States? for Leasable Minerals® as of 1981

Formally Highly Open with moderate or
closed restricted slight restrictions

[millions of acres (percent of total federal land in West)]

Bureau of Land

Management© -— 25.3 (7%) 143.1 (40%)
U.S. Foregt

Service 1.3 (K1%) 64.6 (18%) 67.7 (19%)
Military® 1.1 (K1%) 13.4 (4%) 2.3 (1%)
National Park

Service 10.9 (3%) 3.1 (%) -
Bureau of

Reclamation® - 6.1 (2%) -
Fish and gildlife

Service - 6.5 (2%) 0.2 (K1%)
Otherl 8.2 (2%) 5.0 (1%) _—

Total 21.5 (6%) 124.0 (35%) 213.3 (59%)

Estimate of de facto
withdrawals in West
due to local

administrgtive
decisionsd (+) 13.6 (4%) (-) 13.6 (4%)
Grand Total 21.5 (6%) 137.6 (38%) 199.7 (56%)

8Includes federal land that has never been out of federal ownership
(345.5 million acres) and land acquired by the U.S. Government
(13.4 million acres), as reported in BLM (198la, p. 9). This table, and
those that follow, do not include lands in which the government owns
only the mineral estate. The western states include Washington, Oregon,
California, Nevada, Idaho, Montana, Wyoming, Utah, Colorado, New Mexico,
and Arizona.

o

The distinction between minerals that are "leased"” and those that are
"located"” (Table A.4) is more a matter of history than their mode of
geologic occurrence. 1In general, leasable minerals consist of the
fossil fuel, chemical, and fertilizer minerals, as well as geothermal
resources. These minerals are disposed of through the Mineral Leasing
Act of 1920 and more recent leasing laws that apply to specific minerals
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Table A.3 (continued)

and areas. Locatable minerals, usually referred to as the hardrock
minerals, consist of the metals and other minerals that are not
leasable. 1In general, locatable minerals are disposed of under the 1872
Mining Law, except that hardrock minerals are leased on acquired federal
land. (Not included with the locatable minerals are common construction
materials such as sand, gravel, cinder, pumice, and clay, which are
disposed of through the Surface Resources Act of 1955.) For this study,
the availability of federal lands for oil and gas leasing generally
takes precedence over the availability of these lands for the other
leasable minerals. For example, acquired military lands have been
assigned to the moderately- or slightly-restricted category because
these lands are open to oil and gas leasing, even though they are
formally closed or highly restricted for other leasable minerals.
Exceptions are noted urder each footnote.

CThe BLM lands in the West total 175 million acres (BLM 198la),
1.1 million of which have been assigned to the U.S. Fish and Wildlife
Service (see footnote h) and 5.5 million of which are included in the
other category, footnote i. Thus, the total acreage of BLM land in this
row is 168.4 million acres. About 0.5 million of the 25.3 million acres
assigned to the highly-restricted category in Table A.3 is due to
existing and potential Wild and Scenic Rivers in the West. [The total
area in the West affected by the Wild and Scenic Rivers System is about
1,360,000 acres of federal and nonfederal land, of which 834,160 acres
are contained in 18 existing Wild and Scenic Rivers and 524,352 acres
are contained in 23 rivers that are currently under study (NPS 1980a,
p. 74-77; plus additional information supplied by the NPS-Washington
Office). Technically, land within 0.25 miles of a designated "wild"
river, rather than a "scenic” or "recreational™ river segment, is
formally withdrawn from mineral leasing and location. Scenic and
recreational rivers are open to leasing and location, but mineral
activities will rarely be allowed to proceed except under very strict
controls. Lands surrounding rivers that are under study for inclusion
in the system are withdrawn from location, but not from leasing. For
simplicity, and because we do not know the segments of each river that
are "wild" and also federally owned (thus formally closed), and because
the total acreage involved is relatively small, we have arbitrarily
assigned the acreage of all existing and potential Wild and Scenic
Rivers to the highly-restricted category under BLM and U.S. Forest
Service lands, although some of these lands are not federally owned, and
some are administered by other federal agencies such as the National
Park Service. The acreage of existing Wild and Scenic Rivers that we
assigned to BLM lands in the West is 236,440 acres, whereas
203,264 acres are under study (for a total of about 0.5 million acres).
The remaining area of existing and potential Wild and Scenic Rivers
(0.90 million acres) is accounted for under U.S. Forest Service lands,
footnote d.] The remaining acreage in the highly-restricted category in
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Table A.3 (continued)

the table includes (1) 24.3 million acres of Wilderness Study Areas as
of December 1981 [this acreage includes pre—existing Instant Study
Areas, Primitive Areas, and Outstanding Natural Areas identified since
passage of the Wilderness Act of 1964 (personal communication to
E. H. Oakes, December, 1981, Jim Edward, BLM-Washington)]; 2) 482,640
acres in the Snake River Birds of Prey area in Idaho [the Birds of Prey
area is not formally closed to leasing, according to the BLM (personal
communication to E. H. Oakes, November 1981, Dave Almond), but, because
of its special wildlife habitat, we have assigned it to the highly-
restricted category in Table A.3]; and (3) one wilderness area of
slightly more than 12,000 acres. The remaining 143.1 million acres of
BLM land in the West are considered to be open to mineral leasing with
only moderate or slight restrictions, except for those BLM lands that we
estimated to be administratively closed (see footnote j). [Some
reviewers of an earlier draft of this report suggested that the
24.3 million acres of WSAs should have been assigned to the category of
moderate or slight restrictions rather than the highly-restricted
category because mineral exploration and development have occurred and
are still occurring within some WSAs. Furthermore, about 6.5 million
acres of WSAs are now under oil and gas lease (personal communication to
E. H. Oakes, January 1982, Wilderness Office, BLM-Washington). After
reviewing this information, we still chose to assign all WSAs to the
highly-restricted category because the BLM is required to protect the
wilderness character of WSAs and because, in our opinion, many companies
would rather not risk the legal and political battles, and public
resentment, that might accompany mineral entry to a WSA. Moreover, if a
mineral deposit was discovered in a WSA, its development could con~
ceivably be tied up in the courts for many years—-—thereby relegating the
WSA to the status of effectively closed.

U.S. Forest Service lands in the West total 139 million acres, 5.4 mil-
lion of which are included in the other category, footnote i. The
1.3 million acres of U.S. Forest Service land assigned to the formally
closed category in the table includes four National Recreation Areas
(NRAs): Hells Canyon, Sawtooth, Oregon Dunes, and Arapaho (USDA 1980;
the remaining 0.4 million acres in NRAs administered by the U.S. Forest
Service are within Flaming Gorge and Shasta/Trinity and are tallied
below in the highly-restricted category). The 64.6 million acres of
U.S. Forest Service land assigned to the highly-restricted category
include (1) 0.9 million acres of existing and potential Wild and Scenic
Rivers (see footnote ¢, above, for an explanation); (2) 16.6 million
acres of existing wilderness (USDA 1980; additional information at
bottom of this footnote); (3) 0.4 million acres in NRAs (USDA 1980);
(4) 0.7 million acres in game refuges (USDA 1980); (5) 0.004 million
acres in scenic/research areas (USDA 1980); (6) 43.3 million acres of
RARE-ITI lands; and (7) 2.7 million acres of primitive areas (the
acreage for RARE-II and primitive areas is based on data supplied by the



75
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U.S. Forest Service, "Status of National Forest System Roadless Undevel-
oped Lands,” as of February 2, 1982). The lands assigned here to the
highly-restricted category are so classified because leases will gen-
erally not be issued if the mineral activity will significantly impair
the scenic, recreational, or natural values that these areas are meant
to protect. For example, only 15 o0il and gas leases have been issued in
existing wilderness areas, although almost 1000 oil and gas lease appli-
cations are pending, most of which are in Montana and Wyoming (personal
communication to E. H. Oakes, February 26, 1982, Division of 0il andGas,
BLM's Washington Office; an additional 28 o0il and gas leases are in
existing wilderness areas, but these leases were issued before the land
was designated as wilderness by Congress). [The figure of 43.4 million
used in Tables A.3, A.4, and A.5 for RARE-II lands is based on adminis-
trative changes on April 16, 1979, to the recommendations in the Final
Environmental Statement (USDA 1979) on RARE~II lands. The 43.3 million
acres of RARE-II lands in the West include 9.2 million acres recommended
for wilderness, 7 million acres recommended for further planning, and
27.1 million acres of recommended nonwilderness RARE-II lands, most of
which have yet to be released for multiple-use management and have
therefore been assigned to the highly-restricted category (see Table A.5
for the expected future status of these lands). The current status of
RARE-IT and other undeveloped lands in the Forest Service System is
explained in periodic summaries issued by the U.S. Forest Service, the
most recent of which was issued on February 2, 1982 (cited above). To
avoid confusion, we chose not to include changes such as the recently
enacted wilderness bills in Colorado and New Mexico in the RARE-II
acreages listed above. For Colorado and New Mexico, however, Congress
included less RARE-II acreage in the National Wilderness Preservation
System than was recommended by the administration in April 1979; thus,
the RARE-II acreage figures used in this table are liberal estimates.
Also, on February 21, 1982, Interior Secretary James Watt proposed that
an 18-year moratorium be placed on all mineral activities in existing
wilderness areas. Legally, these wilderness areas are open to mineral
exploration and development until December 31, 1983, under provisions in
the Wilderness Act of 1964, but will be formally withdrawn from all
mineral activities on January 1, 1984. The effect of the proposed
moratorium and the effects on the National Wilderness Preservation
System of the yet—to-be submitted legislation by the Department of the
Interior are not known at this time.]

€The Department of Defense agencies (Army, Navy, Air Force, and Corps of
Engineers) administer 16.8 million acres of land in the western United
States (BLM 1981la). Of this total, .about 2.3 million acres have been
acquired by the defense agencies (BLM, 198la). According to reports in
Federal Lands (July 13, 1981), the Reagan administration has lifted a
moratorium on oil and gas leasing of acquired military lands. These
2.3 million acres have, therefore, been assigned to the category of




76

Table A.3 (continued)

moderately or slightly restricted in Table A.3, although these acquired
lands are apparently not available for other leasable minerals (except
for geothermal resources on some military lands) or for the locatable
minerals that are leased on acquired federal land. About 1.1 million
acres under the jurisdiction of the U.S. Army Corps of Engineers are
administratively closed to leasing and are listed as such in the table.
The remaining 13.4 million acres are listed as highly restricted to
mineral activity because the Department of Defense customarily recom-
mends that military lands not be leased because of security and safety
reasons (OTA 1979, p. 338). [According to a report in Federal Lands
(December 14, 1981), the Department of Defense will establish a uniform
policy that is expected to increase o0il and gas leasing on all military
lands.]

fThe National Park Service administers about 14 million acres of federal
land in the 11 western states, including units such as parks, monuments,
recreation areas, historic sites, preserves, seashores, and parkways
(NPS 1980a). Most National Park Service lands (except for 3.1 million
acres in NRAs, discussed below) are formally closed to mineral activity
under the leasing laws, and 10.9 million acres are listed as such in
Table A.3. As of December 1980, there was a total of 3.1 million acres
in ten NRAs administered by the National Park Service in the West
(NPS 1980a). The recreation areas are generally on lands that have been
withdrawn for reclamation or water—resource development. Almost all
these areas are open by statute to mineral entry, and, although mineral
activity does occur on these lands, it is not common. For example, the
recent Mineral Management Plan for Glen Canyon National Recreation Area
in Utah and Arizona (NPS 1980b) states that mineral activities would be
permitted in certain parts of the recreation area if the National Park
Service determined that such activities would not significantly affect
administration of the recreation area. The authority of the National
Park Service to impose strict stipulations on mineral permits and leases
justifies inclusion of the 3.1 million acres of NPS National Recreation
Areas in the highly-restricted category in Table A.3, although parts of
these recreation areas will be open to leasing with only moderate res-
trictions. (See Table A.4, footnote f, for a discussion of new regula-
tions affecting hardrock mining in these recreation areas.)

8Lands under the jurisdiction of the Bureau of Reclamation total 6.6 mil-
lion acres, of which 6.1 million are in the West (BLM 198la). These
lands are generally open to mineral leasing, but with lease stipulations
that protect the dominant reclamation use. Moreover, leases will gen-—
erally not be granted if mineral development would have a significant
adverse effect on the recreational uses of the land. Therefore, all
6.1 million acres of Bureau of Reclamation land are listed under the
highly-restricted category in Table A.3.
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Brhe U.S. Fish and Wildlife Service (USFWS) administers 6.7 million acres
of land in the West. By far, most of this acreage is within national
wildlife refuges, but the USFWS also administers other units such as
waterfowl production areas, wildlife monuments, and fish hatcheries
(USFWS 1980). In Public Land Statistics (BLM 198la), the acreage of
federal land administered by the USFWS in the West is reported to be
5.6 million acres, rather than the more recent figure of 6.7 million
acres reported in USFWS (1980). To account for the additional 1.10mil-
lion acres of USFWS land since the compilation of data in Public Land
Statistics, we have arbitrarily assigned 1.1 million acres of BLM land
to the USFWS (see footnote c¢). O0il and gas leasing of almost all USFWS
land in the 48 conterminous states is prohibited except when production
on adjacent nonfederal land threatens to drain the oil and gas under-
lying USFWS lands. Leasing of other minerals is sometimes allowed, but
strict lease stipulations are imposed (OTA 1979, p. 344). We have
therefore listed all USFWS land as highly restricted to mineral activity
in Table A.3, although most of these lands are administratively closed
to o0il and gas leasing. Oil and gas leasing is permitted, however, on
the approximately 0.2 million acres of wildlife coordination areas in
the West; this acreage is listed as such in Table A.3 (USFWS 1980).

1The "Other" category includes 13.2 million acres of federal land, 2.3 of
which is administered by federal agencies and departments not listed in
the table (e.g., the U.S. Department of Energy, the Bureau of Indian
Affairs; BLM 198la, p. 13-33) and 10.9 million of which we have assigned
to this category from BLM and U.S. Forest Service lands. (In reality,
all agencies contribute to this 10.9 million acres, but for simplicity
we used 5.5 million acres of BLM land and 5.4 million acres of
U.S. Forest Service land; see discussion below.) The 2.3 million acres
of western federal land administered by agencies other than the ones
listed in Table A.3 are assigned to the formally-closed category in
Table A.3, although some of these lands may be available for mineral
activities [e.g., leasing of uranium by DOE on some DOE-acquired lands,
and oil and gas leasing on the 0.1 million acres of naval petroleum
reserves; included with the DOE lands are the three Naval 0il Shale
Reserves in Colorado and Utah that total about 0.15 million acres (per-
sonal communication to E. H. Oakes, February 1982, James Hemphill,
Office of Naval Petroleum and 0il Shale Reserves, DOE-Washington). The
remaining 5.9 million acres assigned to the formally closed category
include: (1) nonreservation Indian lands, 0.4 million acres (BLM 1981,
Table 9); (2) 2.5 million acres of surface occupancy for federal use by
the major land-management agencies [for uses such as buildings, prisons,
airports, and post offices; OTA (1979, p. 361) estimated that in 1975
about 1.9 million acres of federal land were used for these purposes in
the 48 conterminous states]; (3) 2 million acres for nonfederal use for
townships and easements across the public domain [this is an estimate
based on data in OTA (1979) and Bennethum and Lee (1975)]; and
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(4) 1 million acres withdrawn for watershed protection and water uses
[Bennethum and Lee (1975) estimated that 1.5 million acres had been
withdrawn for water purposes for the entire country in the mid-1970s.
According to BLM (personal communication to 1. H. Oakes, December 31,
1981, Withdrawals, Lands, and Rights-of-Way Group), many land with-
drawals under Public Water Reserves No. 167 have since been revoked or
reduced in size by the Reagan administration. Therefore, the 1 million
acres that we assigned to watershed protection and water use in the West
is probably overestimated]. The 5 million acres assigned to the highly-
restricted category is a guess as to the acreage of identified power-—
sites in the West. After a power—site has been identified by either the
U.S. Geological Survey or by filing an application for a power-site
permit or license, the land 1is automatically withdrawn from mineral
development. In 1955, Congress opened to mineral activities all power-
site withdrawals and reservations that were not covered by a license
or application. However, mineral development on these lands can be
terminated by the government at any time for construction of a hydro-
electric power station, and no compensation will be made to the mineral
developer; thus, we consider lands in this category to be highly res-
tricted for mineral activities. OTA (1979, p. 357) identified 15.2 mil-
lion acres that were withdrawn at the end of 1974 because of power-site
designations, but 9 million of the 15.2 million acres were in Alaska
(the Ramparts power—site on the Yukon River). Thus, about 6.2 million
acres of power—-sites had been identified by OTA (1979) in the 48 conter-
minous states. Unfortunately, up-to—date data on power-site withdrawals
are not yet available from BLM (personal communication to E. H. Oakes,
December 31, 1981, Withdrawals, Lands, and Rights-of-Way Group). Our
estimate of 5 million acres of power—sites in the West represents a
liberal estimate based on the belief that many small-scale hydroelectric
power-sites (sometimes called "low-head"” sites) have been identified
since late 1974.

JSo-called de facto withdrawals are those that are made informally by
administrative officials at any level within an agency. These with-
drawals are the most difficult to identify because they usually are not
recorded in an agency's land-status records, nor are they subject to
critical review. Many of these withdrawals are the result of environ-
mental assessments, identification of critical habitat for threatened or
endangered species (a minor amount of acreage, and these areas are not
formally closed), or special recreational and scenic values at a local
or regional level. In Nevada, for example, GAO (198la) found that BLM
had withdrawn 1.4 million acres of federal land for these reasons, and a
few million more were pending additional such as one BLM district
closing certain wildlife areas to oil and gas leasing, whereas other
districts allowed leasing in similar environments, but with special
lease stipulations.
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The only estimate of administrative or de facto land withdrawals that we
uncovered is contained in GAO (198la), and these data were used to
estimate the potential magnitude of administrative withdrawals in the 11
western states. In the 48 conterminous states, GAO estimated that 16
million acres of federal land are effectively closed to o0il and gas
leasing because of administrative withdrawals by various federal
agencies (GAO 198la, p. 29; many of the lands that GAO assigned to the
category of administratively withdrawn have been accounted for in our
report under the category of highly-restricted). GAO's estimate, how-
ever, accounts for only part of the administrative withdrawals by BLM
and the U.S. Forest Service because GAO gathered information on these
agencies for only five states--Colorado, Mississippi, Nevada, New
Mexico, and Wyoming—-and the data for Colorado are incomplete (GAO
1981la, p. 50). According to GAO, Nevada had the most reliable data set
because of BLM's state-wide environmental assessment program that
identified no-leasing areas throughout the state (GAO 1981a, p. 50).

To derive an estimate of the acreage of administrative withdrawals in
the West that may not have been accounted for elsewhere in our report,
we used the GAO data for New Mexico, Wyoming, and Nevada (GAO,
p. 49-55). In New Mexico, GAO identified 84,300 acres as effectively
closed to oil and gas leasing due to administrative withdrawals,
80,700 acres of which were closed at the request of BLM. In Wyoming,
800,000 acres were administratively closed, but only 115,000 acres were
closed by BLM. The bulk of the Wyoming closures was on U.S. Forest
Service lands. In WNevada, 4.7 million acres were closed through
administrative action, 3.4 million of which are attributed to BLM. The
non-BLM administrative closures in Nevada, amounting to 1.3 million
acres, are on U.S. Forest Service lands (largely RARE-II areas), with a
minor amount on National Park Service lands. Because we tallied
U.S. Forest Service Wilderness Areas and National Park Service lands in
other parts of this table (see footnotes d and f), we used 3.4 million
acres as the acreage of federal land in Nevada that is now closed
because of administrative withdrawals and that has not been accounted
for elsewhere in this table. However, a large part of Nevada's 3.4 mil-
lion acres of no-lease land is pending additional environmental study
(GAO 1981a, p. 50), and some (perhaps much) of this acreage will become
available for oil and gas leasing in the future. Moreover, it is not
known with certainty to what extent these 3.4 million acres overlap BLM
wilderness study areas or other restricted areas tallied elsewhere in
this table.

We speculate that 13.6 million acres of federal land may be effectively
closed (highly restricted) by administrative or de facto withdrawals in
the 11 western states. This estimate was derived by calculating the
percentage of federal lands that are administratively closed in New
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Mexico, Wyoming, and Nevada, then multiplying this percentage (3.8%) by
the total federal acreage in each of the eight remaining western states.
Thus, 3.4 million acres in Nevada, out of a total federal acreage in
Nevada of 60.5 million, were determined by GAO to be administratively
withdrawn from oil and gas leasing, which equals 5.6%Z of the federal
lands in the state. In Wyoming, 0.8 million acres, or 2.6% of the total
federal acreage, are administratively closed. In New Mexico, 0.08 mil-
lion acres, or 0.3% of the federal acreage in the state, are administra-
tively closed. The total federal domain within the three states is
116.7 million acres, of which 4.3 million, or 3.8%, are effectively
closed to 0oil and gas leasing and therefore are probably closed to
leasing of other minerals (see tabulations below). The 13.6 million
acres have been subtracted from the acreage in the moderately- or
slightly-restricted category on Table A.3 and added to the acreage in
the highly~restricted categoy to derive the grand total shown in the

table.

Tabulations:
Estimated administrative
Federal acreage? withdrawals (all agencies)

State (millions of acres) (millions of acres)
Arizona 32.0 (x) 0.038 1.2
California 46.7 (x) 0.038 1.8
Colorado 23.6 (x) 0.038 0.9
Idaho 33.8 (x) 0.038 1.3
Montana 27.7 (x) 0.038 1.1
Oregon 32.3 (x) 0.038 1.2
Utah 33.5 (x) 0.038 1.3
Washington 12.5 (x) 0.038 0.5

Subtotal 242.1 9.3
Nevada 60.5 3.4P
New Mexico 25.9 0.1b
Wyoming 30.3 0.8

Grand Total 358.9 13.6

43ource of data: BLM 198la.
bSource of data: GAO 1981la.
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Table A.4. Availability of Federal Onshore Landsbin the Western
United States? for Locatable Minerals® as of 1981

Formally Highly Open with moderate or
closed restricted slight restrictions

[millions of acres (percent of total federal land in West)]

Bureau of Land

Management® - 25.3 (7%) 142.4 (40%)
U.sS. Foreﬁt

Service 1.3 (K1%) 64.6 (18%) 67.1 (19%)
Military® 16.8 (5%) -—- -
National Park

Service 8.3 (2%) 5.7 (2%) —
Bureau of

Reclamation® 6.1 (2%) ——— -—
Fish and Wildlife

Service 6.7 (2%) — -
Otherl 9.5 (3%) 5.0 (1%) _ —

Total 48.7 (14%) 100.6 (28%) 209.5 (587%)

Estimate of de facto
withdrawals in West
due to local

administrative
decisionsJ _ (+) 13.6 ( 4%) (=) 13.6 ( 4%)
Grand Total 48.7 (14%) 114.2 (32%) 195.9 (54%)

8See footnote a, Table A.3.

bSee footnote b, Table A.3. Unless federal lands are formally withdrawn
from operation of the 1872 Mining Law, exploration and development of
hardrock minerals is a right afforded to-all citizens. This is in
contrast to the Mineral Leasing System, in which permission must first
be sought from the government, and payments made, before exploration and
development can begin. FEven under the !Mining Law, however, mineral
activities on public lands can be controlled (not denied) by strict
enforcement of surface management regulations designed to prevent undue
and unnecessary degredation of the land. (The U.S. Forest Service
issued surface regulations in 1974 and BLM issued its regulations in
1980.)
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Table A.4 (continued)

CSee footnote ¢, Table A.3. We made no changes in the availability of
BLM lands for the locatable minerals (compare with Table A.3), but we
point out that only 64,845 acres of the total 0.5 million acres in the
Birds of Prey area in Idaho are formally closed to hardrock location.
See footnote i for additional information.

dsee footnote d, Table A.3. Hardrock minerals can be developed in the

0.4 million acres of national recreation areas administered by the
U.S. Forest Service (Flaming Gorge and Shasta/Trinity), but development
must be through a leasing system and subject to the consent of the
Secretary of Agriculture (OTA 1979, p. 341). We still assigned this
acreage to the highly-restricted category because leases are subject to
the dominant use, namely reclamation and recreation. See footnote i for
additional information.

€The Department of Defense agencies (Army, Navy, Air Force, and Corps of

Engineers) administer 16.8 million acres of land in the western United
States (BLM 198la). In general, lands withdrawn for strictly military
purposes are essentially, though not formally, closed to mineral activi-
ties for safety and security reasons (see footnote e, Table A.3; also
OTA 1979, p. 338). The 16.8 million acres of military lands in the
West, including 1.1 million acres under the jurisdiction of the
U.S. Army Corps of Engineers, are therefore listed as closed to hardrock
mining in this table.

fsee footnote f, Table A.3. Most National Park Service lands are
formally closed to mineral activity under the Mining Law. However, the
enabling 1legislation for Crater Lake Natiomal Park in Oregon,
Mt. McKinley (Denali) National Park and Preserve in Alaska, and Coronado
National Memorial in Arizona has kept these National Park Service units
open to mineral location. Moreover, mineral activities in Death Valley
National Monument in California and Nevada, Glacier Bay National Park
and Preserve in Alaska, and Organ Pipe Cactus National Monument in
Arizona were reinstated after their formal designation as National Park
Service units (GAO 1981b). 1In 1976, after Congress passed the Mining in
the Parks Act (PL 94-429), mineral entry in these six National Park
Service units was prohibited, and strict provisions were imposed on
existing mineral activities (which occur largely in Death Valley for
talc and borate minerals). The total area of these parks and monuments
in the West is 2.6 million acres (NPS 1980a). Because the National Park
Service generally discourages mineral activities in all its units, the
2.6 million acres are listed under the highly-restricted category. The
remaining 3.1 million acres assigned to the highly-restricted category
are within four national recreation areas (see footnote f, Table A.3 for
more information). According to reports in Federal Lands December 12,
1981) these recreation areas have recently been opened to hardrock
mining. We still chose to assign these lands to the highly-restricted
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Table A.4 (continued)

category because BLM will require the consent of the regional director
of the National Park Service before a mineral permit is granted. If, or
when, faced with this decision, we believe that there would be con-
siderable public pressure not to issue these mineral permits. Further-
more, even if mineral permits are granted, special stipulations can be
imposed to avoid unnecessary harm to the environment, thereby tending to
discourage mineral activities.

8Lands under the jurisdiction of the Bureau of Reclamation total 6.6 mil-
lion acres, of which 6.1 million are in the West (BLM 198la). The
Department of the Interior considers all lands withdrawn for reclamation
purposes to be closed to location under the Mining Law, and the entire
6.1 million acres are listed as such in the table (OTA 1979, p. 355).

NThe U.S. Fish and Wildlife Service administers 6.7 million acres of land
in the West. Most lands controlled by the U.S. Fish and Wildlife
Service are formally closed under the Mining Law (OTA 1979, p. 355). As
of 1981, however, a few wildlife and game ranges were still under appli-
cation for withdrawal under the Mining Law (personal communication to
E. H. Oakes, January 25, 1982, U.S. Fish and Wildlife Service). Until a
decision is made, these lands are managed as formally closed to mineral
location. The entire acreage controlled by the Fish and Wildlife
Service in the West is therefore listed in this table as formally-closed
to mineral location.

1See footnote i, Table A.3. In addition to the 8.2 million acres assigned
to the formally closed category in Table A.3 (which are also assigned to
this category in Table A.4), certain public lands have been classified
and removed chiefly from operation of the Mining Law as a result of the
Small Tract Act of 1938 (repealed in 1976), the Recreation and Public
Purposes Act of 1926, and the Classification and Multiple Use Act of
1964. As of October 16, 1981, about 1.3 million acres of public land in
the West had been so classified; this area has been added to the
8.2 million acres to arrive at the total 9.5 million acres indicated in
this table (written communication to E. H. Oakes, December 1981, BLM's
Withdrawals, Lands, and Rights-of-Way Group). To account for this
acreage, we arbitrarily used 0.7 million acres of BLM land and 0.6 mil-
lion acres of U.S. Forest Service land; thus, the total acreage of BLM
and Forest Service land in this table is less than that shown in
Table A.3).

JSee footnote j, Table A.3. The GAO (198la) study that we used to
calculate our estimate of administrative withdrawals in the West is
based on restrictions to oil and gas leasing~-not mineral location.
Nevertheless, administrative decisions that restrict or prohibit leasing
can also be used to effectively prevent or delay development of hardrock
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Table A.4 (continued)

minerals by enforcing (or threatening to enforce) strict surface-
management regulations. Therefore, it seems reasonable to assume that
many areas that have been closed administratively to mineral 1leasing
will also be highly restricted for hardrock activities. Thus, we have
used the 13.6 million acres derived in Table A.3, footnote j, as the
acreage of federal land in the West that is highly restricted at the
present time for hardrock exploration and mining, although this is
probably a liberal estimate.
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Table A.5. Estimated Future (1990) Availability of Onshore
Federal Lands in the Western United States for
Mineral Activities?

Formally Highly Open with moderate or
closed restricted slight restrictions

[millions of acres (percent of total federal land in West)]

Bureau of Land

Management
Leasable 6.5 (2%) 6.6 (2%) 155.3 (43%)
Locatable 6.5 (2%) 6.6 (2%) 154.0 (43%)
U.S. Forest
Service®
Leasable 32.3 (9%) 6.5 (2%) 94.8 (26%)
Locatable 32.3 (9%) 6.5 (2%) 94.8 (26%)
Militaryd
Leasable 1.1 (K1%) 13.4 (47%) 2.3 (1%)
Locatable 16.8 (5%) -—- -
National Park
Service®
- Leasable 10.9 (3%) 3.1 (17%) -
Locatable 8.3 (2%) 5.7 (2%) —-—
Bureau of
Reclamationf
Leasable - 6.1 (27%) -
Locatable 6.1 (27%) - -—
Fish and Wildlife
Service8
Leasable —_— 6.5 (2%) 0.2 (K1%)
Locatable 6.7 (2%) - ——=
Otherh
Leasable 4.2 (1%) 5.0 (%) 4.0 (1%)
Locatable 5.5 (2%) 5.0 (1%) 4.0 (1%)
Total -
Leasable 55.0 (15%) 47 .2 (137%) 256.6 (727%)
Locatable 82.2 (23%) 23.8 (7%) 252.8 (70%)

(continued on the next page)
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Table A.5 (continued)

Formally Highly Open with moderate or
closed restricted slight restrictions

[millions of acres (percent of total federal land in West)]

Estimate of
future de facto
withdrawals in West
due to local

administrative
decisions?t
Leasable (+) 13.6 ( 47) (=) 13.6 ( 47%)
Locatable (+) 13.6 ( 47%) (-) 13.6 ( 4%)
Grand Total
Leasable 55.0 (15%) 60.8 (17%) 243.0 (68%)

Locatable 82.2 (23%) 37.4 (10%) 239.2 (67%)

8The acreage estimates in this table are based or major changes that are
expected to occur during the next 10 years—-—particularly the termination
of national land-use planning programs within the BLM and U.S. Forest
Service. The cumulative acreage of additional withdrawals of federal
land during the next 10 years is difficult to predict with confidence.
Nevertheless, some trends are apparent, and this table is an attempt to
quantify these trends to the extent that the data allow. [Note: the
area of federal land in the West in 1990 is assumed to be 358.8 million
acres——the same as in fiscal year 1979 (BLM 198la)-—despite changes that
will no doubt reduce this acreage. Large and unforeseen changes, such
as selling excess federal land to balance the budget, are not considered
in this table.]

Assignment of 6.5 million acres of BLM land to the formally closed
category for the leasable and locatable minerals assumes that 25% of the
24.3 million acres of currently identified WSAs (6.1 million acres) will
be designated as wilderness by Congress. Based on provisions in the
Wilderness Act of 1964, wilderness areas will be withdrawn from all
mineral activities after December 31, 1983 (proposed extensions and
moratoriums to this deadline are not considered). This estimate also
assumes that Congress will act on these WSAs before the 1993 deadline
set in the Federal Land Policy and Management Act of 1976 (BLM has
indicated that it is planning to complete the wilderness review program
by 1987). The remaining 0.4 million acres in the formally closed cate-
gory are attributed to Wild and Scenic Rivers. For this estimate we
have assumed that by 1990 the rivers now under study in the West will
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Table A.5 (continued)

be included in the system (see footnote ¢, Table A.3, for more infor-
mation). The 6.6 million acres of BLM land in the highly-restricted
category is based on an assumption that 257 of the currently identified
WSAs (6.1 million acres) will be included in a further-planning cate-
gory in 1990 and managed in a highly restrictive manner. The remaining
0.5 million acres in the highly-restricted category are accounted for by
the Birds of Prey area in Idaho. The remaining BLM lands for both the
leasable and locatable minerals, less a few million acres accounted for
elsewhere (see footnotes g and h below), are considered to be open in
1990 with moderate or slight restrictions.

CThe most significant changes in the availability of U.S. Forest Service
lands expected during the next 10 years are (1) the release of 27.1 mil-
lion acres of RARE-II1 lands in the West that have been recommended for
nonwilderness, (2) the release for nonwilderness use of some part of the
7 million acres of RARE-II further planning areas (see footnote d, Table
A.3 for an explanation of the assumptions used for RARE-II lands), and
(3) the formal withdrawal (after December 31, 1983) of all wilderness
areas from operation of the mineral laws. The 32.3 million acres of
U.S. Forest Service land assigned to the formally-closed category in
1990 for leasable and locatable minerals include (1) 29.3 million acres
of designated wilderness [derived as follows (see footnote d, Table A.3,
for additional details): 16.6 million acres of currently existing
wilderness, 9.2 million acres of RARE-II recommended wilderness,
3.5 million of the 7 million acres of RARE-II further planning areas],
and (2) an estimated 3 million acres in national recreation areas (see
footnote d, Table A.3) and additional Wild and Scenic Rivers. The
6.5 million acres in the highly-restricted category include research
areas, game refuges, some Wild and Scenic Rivers still under study in
1990, and national recreation areas (compare with Tables A.3 and A.4).
The remaining U.S. Forest Service acreage for both the leasable and
locatable minerals, less a few million acres accounted for elsewhere
(see footnotes g and h below), is considered to be open in 1990 with
moderate or slight restrictions.

dNo significant changes are foreseen (see Tables A.3 and A.4). According

to a report in Federal Lands (December 14, 1981), the Department of
Defense will establish a uniform policy for oil and gas leasing on
military lands. This policy is expected to increase the acreage of
military land to be leased in the future, but details of the policy are
not yet known, and its effectiveness if implemented is questionable.

&No significant changes are expected (see Tables A.3 and A.4).
fNo significant changes are expected (see Tables A.3 and A.4).

8No significant changes are expected (see Tables A.3 and A.4).
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Table A.5 (continued)

DThe release of millions of acres of federal land from many agencies is
expected during the next few years. According to BLM (personal communi-
cation to E. H. Oakes, October 1981, Withdrawals, Lands, and Rights-of-
Way Group), since the Reagan administration took office, withdrawal
orders affecting tens of millions of acres of federal land throughout
the country have been revoked. However, not all these acres immediately
become available for mineral activities because most of these lands have
overlapping withdrawals. Of the acreage in Tables A.3 and A.4 that we
assigned to this category in the West for leasable and locatable
minerals, we speculate that 4.0 million will be effectively available
under the two mineral disposal systems by 1990 (see this table, moderate
and slight restrictions).

iour estimate of administrative or de facto withdrawals in the West is

explained in Table A.3, footnote j. We decided not to change the
acreage estimate for this table because, in the future, land~management
agencies at the local level will probably continue to withdraw federal
land from mineral activities for environmental purposes such as wildlife
habitat, recreational uses, and scenic values. On the other hand, the
Reagan administration has made clear its intent to make more federal
land available for mineral activities. Local land managers must neces-
sarily take this philosophy into account when justifying existing
administrative withdrawals, as well as when arguing for additional
withdrawals.
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CONCLUSIONS AND RECOMMENDATIONS

The results of this study indicate that roughly 457 of the West's
federal land is now effectively closed to mineral activities. Most of
the restrictions are the result of environmental and/or aesthetic con-
cerns and include potential and existing wilderness areas, and lands
administered by the National Park Service and U.S. Fish and Wildlife
Service. A smaller percentage of the restrictions is attributed to
military lands, mineral reserves, and lands used for reclamation and
recreation. As the major land-management agencies complete their
wilderness/land-use inventories over the next 10 years, the availability

of federal land in the West will increase to almost 70%. We therefore

recommend that the current administration support the established proce-
dures of the land-review programs, but accelerate the review process for
regions in the West that have a high mineral-resource potential. Whether"
the 30% of the West's federal land that will remain withdrawn in 1991 is

excessive is a matter for the public and the Congress to decide.
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