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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 1 9 6 4  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 (RLM) 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 uranium, 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, TJ.S. Department of Energy, under Contract W-7405-eng-26 with the 
Union Carbide Corporation. 
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Although t h e  e s t i m a t e d  energy-resource p o t e n t i a l  of t h e  
WSA-acreage i s  low, t h e s e  WSAs would be i m p o r t a n t  t o  t h e  n a t i o n  
i f  m o s t  o t h e r  f e d e r a l  l a n d s  were u n a v a i l a b l e  f o r  m i n e r a l  
development.  Because t h e  s i g n i f i c a n c e  of l m d  w i t h d r a w a l s  by 
t h e  ELM w i l l  depend t o  some e x t e n t  on t h e  a v a i l a b i l i t y  of o t h e r  
f e d e r a l  l a n d s  f o r  m i n e r a l  a c t i v i t i e s ,  a n  up-to-date es t imate  of 
t h e  c u r r e n t  and  f u t u r e  s t a t u s - o f - a c c e s s  t o  w e s t e r n  f e d e r a l  
l a n d s  f o r  m i n e r a l  a c t i v i t i e s  w a s  prepared.  For  t h e  l e a s a b l e  
m i n e r a l s ,  w e  e s t i m a t e  t h a t  a p p r o x i m a t e l y  6 %  o f  t h e  f e d e r a l  
l a n d s  i n  t h e  West a r e  f o r m a l l y  c l o s e d ,  3 8 %  a r e  h i g h l y  res- 
t r i c t e d ,  and  5 6 %  a r e  o p e n  w i t h  m o d e r a t e  c r  s l i g h t  ( n o r m a l )  
r e s t r i c t i o n s .  For  t h e  l o c a t a b l e  m i n e r a l s ,  WE es t imate  t h a t  14% 
o f  t h e  \ l e s t ' s  f e d e r a l  l a n d s  a r e  c l o s e d ,  3 ; ! %  a r e  h i g h l y  res-  
t r i c t e d ,  a n d  5 4 %  a r e  o p e n  w i t h  m o d e r a t e  o r  s l i g h t  ( n o r m a l )  
r e s t r i c t i o n s .  The a v a i l a b i l i t y  of w e s t e r n  f e d e r a l  l a n d s  i s  
expec ted  t o  i n c r e a s e  s j g n i f  i c a n t l y  d u r i n g  t h e  nex t  decade, t o  
a b o u t  68% f o r  t h e  l e a s a b l e  m i n e r a l s  and  a b o u t  6 7 %  f o r  t h e  
l o c a t a b l e  m i n e r a l s .  These i n c r e a s e s  are  a t t r i b u t e d  l a r g e l y  t o  
t h e  c o m p l e t i o n  of n a t i o n a l  land-use p l a n n i n g  programs by t h e  
major  land-management agenc ie s .  

O v e r a l l  c o n c l u s i o n s  of t h e  r e p o r t  are t h a t  (1) t h e  i n c l u -  
s i o n  of some BL?4 l a n d  i n  t h e  N a t i o n a l  Wilde ' rness  P r e s e r v a t i o n  
System w i l l  no t  i n t e r f e r e  w i t h  t h e  n a t j o n ' s  r e q u i r e d  s u p p l y  of 
e n e r g y  r e s o u r c e s ,  ( 2 )  t h e r e  i s  s u f f i c i e n t  f e d e r a l  l a n d  c u r -  
r e n t l y  a v a i l a b l e  i n  t h e  West f o r  m i n e r a l  a c t i v i t i e s ,  (3) the 
a v a i l a b i l i t y  of w e s t e r n  f e d e r a l  l a n d  f o r  ' n i n e r a l  a c t i v i t i e s  
w i l l  i n c r e a s e  i n  t h e  f u t u r e ,  ( 4 )  t h e  a d m i n i s t r a t i o n  s h o u l d  
c o n t i n u e  t o  s u p p o r t  t h e  ma jo r  land-review programs, and ( 5 )  t h e  
a d m i n i s t r a t i o n  shou ld  accelerate t h e  r e v i e w  p r o c e s s  f o r  WSAs i n  
r e g i o n s  t h a t  have a h i g h  ene rgy- re source  p o t e n t i a l .  

SUMMARY AWD RECOMBENDATION!i 

The Bureau of Land Management (BLFI) c u r r e n t l y  h a s  24.3 m i l l i o n  

acres of p u b l i c  l a n d  under  w i l d e r n e s s  r ev iew i n  t h e  11 w e s t e r n  con t iguous  

S t a t e s  ( r e f e r r e d  t o  as t h e  "West" f o r  t h e  r ema inde r  of t h i s  r e p o r t ,  and 

i i n l e s s  s t a t e d  o t h e r w i s e ,  i t  d o e s  n o t  i n c l u d e  o f f s h o r e  a r e a s ) .  The 

a c r e a g e  u n d e r  w i l d e r n e s s  r e v i e w  i s  s e p a r a t e d  i n t o  9 4 7  u n i t s ,  c a l l e d  

" w i l d e r n e s s  s t u d y  areas" (WSAs). A l t o g e t h e r ,  t h e  WSAs r e p r e s e n t  3% of 

t h e  West's l a n d  area, 7% of t h e  f e d e r a l  l a n d s  i n  t h e  West, and 14% of t h e  

West's B L N - a d m i n i s t e r e d  l a n d s .  By no  l a t e r  t h a n  1951,  t h e  ELM m u s t  

recommend t o  t h e  S e c r e t a r y  of t h e  I n t e r i o r  t h o s e  WSAs t h a t  should be 

i n c l u d e d  i n  t h e  N a t i o n a l  Wi lde rness  P r e s e r v a t i o n  System and t h o s e  t h a t  

shou ld  not .  (The ELM'S w i l d e r n e s s  r e v i e w  program w a s  h a l t e d  i n  Alaska,  

. .  
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e x c e p t  f o r  areas s p e c i f i c a l l y  i d e n t i f i e d  f o r  s t u d y  i n  t h e  Alaska N a t i o n a l  

I n t e r e s t  Lands Conse rva t ion  Act of 1980; WSAs i n  Alaska were t h e r e f o r e  

n o t  i n c l u d e d  i n  t h i s  study.)  

T h i s  r e p o r t  i s  d e s i g n e d  t o  a n s w e r  f i v e  q u e s t i o n s  t h a t  a r e  

p a r t i c u l a r l y  r e l e v a n t  t o  a n  o v e r v i e w  of  t h e  RLM's w i l d e r n e s s  r e v i e w  

program. These q u e s t i o n s  are l i s t e d  below and are answered i n  t h e  pages 

t h a t  f o l l o w .  

1. What p a r t  of ou r  c u r r e n t  d o m e s t i c  supp ly  of energy can be 
r e a s o n a b l y  a t t r i b u t e d  t o  energy r e s o u r c e s  e x t r a c t e d  from 
w e s t e r n  f e d e r a l  onshore l a n d s ?  

2.  What i s  t h e  ene rgy- re source  p o t e n t i a l  of w e s t e r n  f e d e r a l  
onshore l a n d s ?  

3. What p a r t  of t h e  West's ene rgy- re source  p o t e n t i a l  can be 
r e a s o n a b l y  a t t r i b u t e d  t o  WSAs? 

4 .  What r e g i o n s  i n  t h e  West have a p a r t i c u l a r l y  h i g h  coin-  
c i d e n c e  between energy-resource p o t e n t i a l  and WSAs and 
t h e r e b y  mer i t  e a r l y  s t u d y  i n  t h e  BLM's w i l d e r n e s s  r ev iew 
p r o c e s s ?  

5. What i s  t h e  c u r r e n t  s t a t u s  of t h e  a v a i l a b i l i t y  of w e s t e r n  
f e d e r a l  onshore l a n d s  f o r  m i n e r a l  a c t i v i t i e s ;  how does 
t h i s  s t a t u s  a f f e c t  t h e  r e a l i z a t i o n  of t h e  r e s o u r c e  poten- 
t i a l  e s t i m a t e d  i n  q u e s t i o n s  ( 2 )  and ( 3 )  above; and what i s  
t h e  e s t i m a t e d  s t a t u s  of a c c e s s  t o  w e s t e r n  f e d e r a l  onshore 
l a n d s  i n  1990? 

Question 1: What part of our current domestic supply of energy can be 
reasonably attributed to energy resources extracted f r o m  
western federal onshore lands? 

The a n n u a l  c o n t r i b u t i o n  made by w e s t e r n  f e d e r a l  onshore l a n d s  t o  o u r  

n a t i o n ' s  energy supp ly  ( i n  q i i a d r i l l i o n  Htu, o r  quads)  was e s t i m a t e d  € o r  

t h e  y e a r s  1 9 7 7 ,  1 9 7 8 ,  a n d  1979  a n d  w a s  t h e n  a v e r a g e d .  The a n a l y s i s  

i n d i c a t e d  t h a t  abou t  8 quads of ene rgy  p e r  y e a r  cou ld  be a t t r i b u t e d  t o  

t h e s e  l a n d s  d u r i n g  t h i s  3 - y e a r  p e r i o d .  The n a t i o n ' s  a v e r a g e  a n n u a l  

supp ly  of ene rgy  f o r  t h i s  p e r i o d  w a s  79.8 quads. Thus, w e s t e r n  f e d e r a l  

o n s h o r e  l a n d s ,  w h i c h  a c c o u n t  f o r  1 6 %  of  t h e  t o t a l  l a n d  a r e a  of  t h e  
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coun t ry ,  c o n t r i b u t e d  about  10% t o  t h e  n a t i o n ' s  t o t a l  energy  supply.  I f  

i m p o r t s  of  energy  r e s o u r c e s  ( l a r g e l y  o i l )  a r e  exc luded  from t h e  n a t i o n ' s  

e n e r g y  s u p p l y  f o r  t h i s  p e r i o d ,  d o m e s t i c  e n e r g y  r e s o u r c e s  s u p p l i e d  a n  

ave rage  of 61.4 quads. O f  t h i s  amount, 8 quads,  o r  13%, i s  a t t r i b u t e d  t o  

w e s t e r n  f e d e r a l  onshore  lands .  The re fo re ,  on t h e  b a s i s  of t o t a l  d o m e s t i c  

p r o d u c t i o n  o n l y ,  f e d e r a l  o n s h o r e  l a n d s  i n  t h e  West a r e  now s u p p l y i n g  

energy  r e s o u r c e s  i n  an  amount roughly  p r o p o r t i o n a l  t o  t h e i r  acreage .  

Question 2: What is  the energy-resource potenttal of w e s t e r n  federal 
onshore lands ? 

Western f e d e r a l  onshore  l a n d s  c o n s t i t u t e  abou t  47% of t h e  t o t a l  l and  

a r e a  of t h e  West. Using r e c e n t  government r e p o r t s  ( g e n e r a l l y  f rom 1978 

t o  1981; see main body of r e p o r t ) ,  w e  e s t i m a t e d  t h e  p o t e n t i a l  of t h e s e  

l a n d s  f o r  t h e  r e s o u r c e s  e v a l u a t e d  i n  t h i s  s t u d y :  o i l ,  g a s ,  u r a n i u m ,  

c o a l ,  geo the rma l ,  and hydropower. The r e s u l t s  are l i s t e d  i n  Tab le  1. 

(The term " resources , "  a s  used i n  t h i s  t a b l e  and throughout  t h e  r e p o r t ,  

i s  d e f i n e d  g e n e r a l l y  a s  m a t e r i a l s  b e l i e v e d  t o  e x i s t  on t h e  b a s i s  o f  

g e o l o g i c  r e a s o n i n g ,  w h e r e a s  " r e s e r v e s "  a r e  known t o  e x i s t  and  c a n  b e  

e x t r a c t e d  p r o f i t a b l y  a t  t h e  p r e s e n t  t ime.)  

A s  a u n i t ,  w e s t e r n  f e d e r a l  onshore  l a n d s  are e s t i m a t e d  t o  c o n t a i n  a 

l a r g e r  s h a r e  of our  energy  r e s o u r c e s  (and r e s e r v e s  i n  t h e  c a s e  of c o a l )  

t h a n  might  be expec ted  if one c o n s i d e r s  t h a t  t h e s e  l a n d s  c o n s t i t u t e  on ly  

1 6 %  of  t h e  n a t i o n ' s  t o t a l  l a n d  area.  We e s t i m a t e  t h e  o i l ,  g a s ,  and  

h y d r o e l e c t r i c  p o t e n t i a l  of t h e s e  l a n d s  t o  be modera t e ly  h i g h  and t h e i r  

p o t e n t i a l  f o r  uranium and g e o t h e r m a l - r e s o u r c e s  t c i  be ve ry  h igh  (Table  1). 

The s t a t u s  of w e s t e r n  f e d e r a l  c o a l  i s  less c lear  because i n  many a r e a s  

t h e  government does n o t  own t h e  s u r f a c e  r i g h t s .  The re fo re ,  t h e  tonnage 
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Table 1. Energy-resource potential of western federal onshore landsa 

Commodity Resource potential 

Current contribution of 
resource to domestic 

energy supply 
(Percent of total)b 

Oil 

Gas 

Up to 19% of U.S .  resources [about 16 billion 
barrelsIc 

Up to 17% of U . S .  resources [about 100 trillion 
cubic feetId 

Uranium 59% of U.S. resources [about 2.23 million tons 
uranium oxide] e 

29 

34 

4 

Coal 32% of U.S.  reserves [about 141 billion tons].f 28 
In many areas of the West containing federal 
coal, the government does not OM the surface 
rights. The tonnage of federal coal under- 
lying o n l y  those lands i n  which the federal 
government also OMS 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 western coal. See main 
body of report f o r  details. 

Geothermal 484 of U . S .  resources [about 1400 x 1OI8 Joules]g <lh 

Hydroelectric 21% of U . S .  potential [about 75,000  megawatt^]^ 5 
power 

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

b w E  (1980a; preliminary 1979 data). 

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

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

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

fBased 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 i n  the literature for coal estimates (chiefly because much more is known about 
coal than is knovn about the other energy resources evaluated in this study). 

gBased on data in Muffler et al. (1978). See footnote c, Table 7, for the derivation of this 
e6 t imat e .  

hIncludes wood, 

iBased on data i n  U.S. Army Corps of Engineers (1979). See footnote b, Table 8, for the 

refuse, and other fuels used to generate electricity @OE 1980a). 

derivation of this estimate. 
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of w e s t e r n  f e d e r a l  c o a l  t h a t  u n d e r l i e s  on ly  f e d e r a l  l a n d s  i s  less than 

t h e  141 b i l l i o n  t o n s  l i s t e d  i n  Tab le  1. (We estimate t h e  t o t a l  tonnage 

t o  be more than  50% less;  see main body of r epor t . )  

The a n a l y s i s  i n d i c a t e s  t h a t  w e s t e r n  f e d e r a l  onshore l a n d s  a r e  indeed 

i m p o r t a n t  as a p o t e n t i a l  f u t u r e  s o u r c e  of energ]' r e sources .  Moreover, 

t h e  p r o p o r t i o n  of our  t o t a l  energy r e s o u r c e s  (and ene rgy)  s u p p l i e d  by 

w e s t e r n  f e d e r a l  l a n d s  i s  expec ted  t o  i n c r e a s e  d u r i n g  t h e  next  f e w  decades 

as  l a r g e r  a m o u n t s  o f  c o a l ,  o i l ,  a n d  g a s  a r e  e x t r a c t e d .  O n  t h e  o t h e r  

hand, l a r g e  p a r t s  of t h e  f e d e r a l  domain i n  t h e  Vest have o n l y  a minor 

p o t e n t i a l  f o r  energy r e sources .  These areas i n c l u d e  much of C a l i f o r n i a  

l y i n g  n o r t h ,  eas t ,  and s o u t h  o€ t h e  petroleum-producing b a s i n s  i n  w e s t -  

c e n t r a l  C a l i f o r n i a ;  many p a r t s  o f  Nevada;  m o s t  o f  I d a h o ,  e x c e p t  t h e  

s o u t h e a s t e r n  p a r t ;  l a r g e  p a r t s  o f  A r i z o n a ;  a n d  t h e  i n t e r i o r  of many 

mountain r anges  i n  t h e  Rocky F o u n t a i n  S t a t e s .  

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

Using a v a i l a b l e  d a t a  and t h e  a s sumpt ions  and es t imates  made € o r  t h i s  

a n a l y s i s  ( s e e  m a i n  body o f  r e p o r t ) ,  w e  e s t i m a t e d  t h e  e n e r g y - r e s o u r c e  

p o t e n t i a l  of  t h e  24.3 m i l l i o n  ac re s  o f  WSAs; r e s u l t s  a r e  l i s t e d  i n  

Tab le  2. O v e r a l l ,  t h e  WSAs have a somewhat l ower  ene rgy- re source  poten- 

t i a l  ( excep t  € o r  uranium) t h a n  would be expec ted  i f  based s o l e l y  on t h e  

t o t a l  WSA-acreage. 

From a g e o l o g i c a l  s t a n d p o i n t ,  i t  i s  i m p o s s i b l e  f o r  t h e s e  r e s o u r c e s  

t o  b e  d i s t r i b u t e d  e v e n l y  t h r o u g h o u t  t h e  24.3 m i l l i o n  ac re s  o f  WSAs. 

T h u s ,  o n l y  some ,  r a t h e r  t h a n  a l l ,  WSAs a r e  i m p o r t a n t  as a p o t e n t i a l  

s o u r c e  of energy r e s o u r c e s .  (Fu r the rmore ,  i t  i s  r e a s o n a b l e  t o  assume 

t h a t  on ly  a p a r t  of t h e  t o t a l  WS4-acreage w i l l  u l t i m a t e l y  be i n c l u d e d  i n  
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T a b l e  2. Energy-resource p o t e n t i a l  of WSAs i n  the Westa 

C ommod i t y Resource p o t e n t i a l  

b O i l  0.6% of U.S. r e s o u r c e s  [ abou t  0.5 b i l l i o n  b a r r e l s ]  

Gas 0.4% of U.S. r e s o u r c e s  [ 2 . 3  t r i l l i o n  c u b i c  f e e t ]  b 

Uranium 4.0% of U.S. r e s o u r c e s  [0.16 m i l l i o n  tons  uranium 
oxide]  

d Coal  0.7% of U.S. r e s e r v e s  [ 3  b i l l i o n  t o n s ]  

Geothermal  No estimate 

H y d r o e l e c t r i c  0.3% of U.S. p o t e n t i a l  [1200 m e g a w a t t ~ ] ~  
power 

a T o t a l  a c r e a g e  of WSAs i n  t h e  West i s  24.3 m i l l i o n ,  which i s  about  1% of 
t h e  t o t a l  l and  area of t h e  Un i t ed  S t a t e s  and 7% of a l l  w e s t e r n  f e d e r a l  
onshore  lands .  

b D e r i v e d  f r o m  d a t a  i n  D o l t o n  e t  a l .  (1981)  and  f r o m  o u r  e s t ima tes  i n  
T a b l e s  3 a n d  4 f o r  o i l  a n d  g a s  r e s o u r c e s  on  w e s t e r n  f e d e r a l  o n s h o r e  
lands .  See body of r e p o r t  f o r  more d e t a i l s .  

‘Derived from d a t a  i n  DOE (1980b) and from our  estimates i n  Tab le  5 f o r  
uranium r e s o u r c e s  on w e s t e r n  f e d e r a l  onshore lands .  See body of r e p o r t  
f o r  more d e t a i l s .  

d D e r i v e d  f r o m  BLM (1979b)  and  f r o m  o u r  e s t i m a t e s  i n  T a b l e  6 f o r  c o a l  
r e s e r v e s  on w e s t e r n  f e d e r a l  lands.  See body of r e p o r t  f o r  more de ta i l s .  

eDerived from d a t a  i n  U.S. Army Corps of E n g i n e e r s  (1979) and from our  
estimates i n  Tab le  8 f o r  i d e n t i f i e d  h y d r o e l e c t r i c  power r e s o u r c e s  on 
w e s t e r n  f e d e r a l  lands.  See body of r e p o r t  f o r  more d e t a i l s .  
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t h e  N a t i o n a l  W i l d e r n e s s  P r e s e r v a t i o n  System; WSAs no t  recommended f o r  

w i l d e r n e s s  w i l l  p robab ly  become a v a i l a b l e  f o r  mul t ip l e -use  purposes ,  

i n c l u d i n g  m i n e r a l  a c t i v i t i e s . )  

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 t h e  b a s i s  of t h e  g e o l o g i c  d a t a  w e  reviewed and on t h e  d i s t r i b u -  

t i o n  of  WSAs i n  t h e  West, f i v e  r e g i o n s  were i d e n t i f i e d  i n  w h i c h  a n  

i m p o r t a n t  energy-resource p o t e n t i a l  co inc ided  w i t h  l a r g e  a c r e a g e s  of 

WSAs. The f i v e  r e g i o n s ,  and t h e  ene rgy  r e s o u r c e s  t h a t  may occur  i n  them, 

are i l l u s t r a t e d  i n  F i g u r e  1 and are d e s c r i b e d  below. The WSAs i n  each  

r e g i o n  merit e a r l y  s t u d y  t o  d e t e r m i n e  t h e i r  s u i t a b i l i t y  f o r  w i l d e r n e s s  

recommendation. 

1. Paradox B a s i n / s o u t h e a s t e r n  Utah. Energy r e s o u r c e s  i n c l u d e  
o i l ,  gas ,  and uranium. 

2 .  Sou thwes te rn  Wyoming. Energy r e s o u r c e s  i n c l u d e  o i l ,  gas,  
and uranium. 

3 .  West -cen t r a l  Arizona, s o u t h e r n  Nevada, and s o u t h e a s t e r n  
C a l i f o r n i a .  E n e r g y  r e s o u r c e s  i n c l u d e  u r a n i u m  and  a 
modera t e (? )  p o t e n t i a l  f o r  o i l  and gas. 

4.  S o u t h e a s t e r n  Oregon  and  n o r t h w e s t e r n  Nevada. E n e r g y  
r e s o u r c e s  i n c l u d e  uranium, geo the rma l ,  and a modera t e (? )  
p o t e n t i a l  f o r  o i l  and gas. 

5. Sou thwes te rn  Utah and n o r t h e r n  Arizona. Energy r e s o u r c e s  
i n c l u d e  o i l ,  gas ,  c o a l ,  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 t.he resource potential 
estimated in questions (2) and (3) above; and what is the 
estimated status of access to western federal onshore lands 
in 1990? 

According t o  ou r  a n a l y s i s ,  about  6% of t h e  f e d e r a l  onshore l a n d s  i n  

t h e  West a r e  now f o r m a l l y  c l o s e d  t o  m i n e r a l  l e a s i n g ,  352 a r e  h i g h l y  

r e s t r i c t e d ,  and  60% a r e  o p e n  w i t h  m o d e r a t e  o r  s l i g h t  ( n o r m a l )  
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,7792 

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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r e s t r i c t i o n s .  For  t h e  l o c a t a b l e  o r  "hardrock" m i n e r a l s ,  w e  es t imate  14% 

of w e s t e r n  f e d e r a l  l a n d s  t o  be  f o r m a l l y  c l o s e d ,  28% t o  be h i g h l y  res- 

t r i c t e d ,  and 58% t o  be open w i t h  modera te  o r  s l . i g h t  (normal )  restric- 

t i o n s .  I f  ou r  estimate of a d m i n i s t r a t i v e  w i t h d r a w a l s  i s  inc luded  ( c a l l e d  

"de f a c t o  w i t h d r a w a l s "  by some), access t o  f e d e r a l  l a n d s  f o r  t h e  l e a s a b l e  

m i n e r a l s  is: 6% c l o s e d ,  38% h i g h l y  r e s t r i c t e d ,  and 56% open w i t h  modera te  

o r  s l i g h t  r e s t r i c t i o n s .  For  t h e  l o c a t a b l e  m i n e r a l s ,  14% i s  c l o s e d ,  32% 

i s  h i g h l y  r e s t r i c t e d ,  and 54% i s  open w i t h  moderate  o r  s l i g h t  restric- 

t i o n s .  

Impac t s  t o  t h e  m i n e r a l  i n d u s t r y  and t o  t h e  g e n e r a l  p u b l i c  f rom wi th -  

d r a w i n g  some w e s t e r n  f e d e r a l  l a n d s  f r o m  e x p l o r a t i o n  and  p o t e n t i a l  

development  are d i f f i c u l t  t o  estimate. Our a n a l y s i s  i n d i c a t e s  t h a t  less 

f e d e r a l  a c r e a g e  i s  wi thd rawn  i n  t h e  West t h a n  i s  commonly b e l i e v e d  by 

i n d u s t r y  (AIPG, 1981). W e  d i d ,  however,  f i n d  t h a t  about  40% t o  45% of 

t h e  f e d e r a l  l a n d  i n  t h e  West i s  now e f f e c t i v e l y  c l o s e d  t o  m i n e r a l  

a c t i v i t y  ( t h e  sum of t h e  a c r e a g e  i n  t h e  " fo rma l ly  c losed"  and "h igh ly  

r e s t r i c t e d "  c a t e g o r i e s ,  see Appendix). It t h e r e f o r e  seems r e a s o n a b l e  t o  

b e l i e v e  t h a t  some r e d u c t i o n s  i n  m i n e r a l  a v a i l a b i l i t y  have occur red  and 

w i l l  c o n t i n u e  t o  o c c u r  b e c a u s e  o f  t h i s  s i t u a t i o n .  The m a g n i t u d e  and  

impor t ance  of t h e s e  s p e c u l a t e d  r e d u c t i o n s  i n  m i n e r a l  supp ly  would be 

e x t r e m e l y  d i f f i c u l t  t o  q u a n t i f y  and are beyond t h e  scope  of t h i s  s tudy.  

D u r i n g  t h e  n e x t  1 0  y e a r s ,  w e  c o n c l u d e  t h a t  t h e  a v a i l a b i l i t y  o f  

w e s t e r n  f e d e r a l  l a n d s  w i l l  i n c r e a s e  s u b s t a n t i a l l y .  For  l e a s a b l e  m i n e r a l s ,  

w e  estimate t h e  a v a i l a b i l i t y  t o  i n c r e a s e  from 56% i n  1981 t o  68% by 1990. 

For  l o c a t a b l e  m i n e r a l s ,  w e  estimate t h e  a v a i l a b i l i t y  t o  i n c r e a s e  f rom 54% 

i n  1981 t o  69% by 1990. These i n c r e a s e s  a r e  a t t r i b u t e d  to:  

1. The release of abou t  27.1 m i l l i o n  a c r e s  of F o r e s t  S e r v i c e  
l a n d  i n  t h e  West t h a t  was recommended f o r  nonwi lde rness  
d u r i n g  t h e  R A R E - I 1  p r o g r a m  ( R o a d l e s s  A r e a  Rev iew and  
Eva lua t ion ) .  We cons ide red  m i n e r a l  a c t i v i t i e s  on t h e s e  
l a n d s  t o  be h i g h l y  r e s t r i c t e d  i n  1981 ( s e e  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-I1 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 RLM. We 
estimated that 25% of the WSA acreage would be included in 
the National Wilderness Preservation System and another 25% 
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 1 9 8 1  (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-withdraw1 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 WITBERNESS REVIEW PROGRAM 

The F e d e r a l  Land P o l i c y  and Management Act of 1976 mandated t h a t  

t h e  BLM beg in  a s t u d y  of t h e  approx ima te ly  400 m i l l i o n  acres of BLM- 

a d m i n i s t e r e d  l a n d  t o  i d e n t i f y  a r e a s  f o r  p o s s i b l e  i n c l u s i o n  i n  t h e  

N a t i o n a l  Wi lde rness  P r e s e r v a t i o n  System. About 175 m i l l i o n  acres of t h i s  

l a n d  i s  i n  t h e  conterminous  Uni ted  S t a t e s  west of 102' w e s t  longi tude- -  

t h e  11 w e s t e r n  s t a t e s  r e f e r r e d  t o  a s  t h e  "West" i n  t h i s  r e p o r t .  The  

r ema in ing  BLM-acreage i s  a l m o s t  e n t i r e l y  i n  Alas,ka. (The BLM's w i l d e r -  

n e s s  r e v i e w  program w a s  r e c e n t l y  h a l t e d  i n  Alaska  excep t  f o r  a r e a s  s p e c i -  

f i c a l l y  i d e n t i f i e d  f o r  s t u d y  u n d e r  p r o v i s i o n s  of t h e  A l a s k a  N a t i o n a l  

I n t e r e s t  Lands Conse rva t ion  A c t  of 1980.) By October  21, 1991, t h e  BLPl 

must accompl i sh  t h r e e  t a s k s :  (1) i d e n t i f y  a r e a s  of 5000 acres o r  more 

t h a t  are r o a d l e s s  and t h a t  may have w i l d e r n e s s  c h a r a c t e r i s t i c s ;  t h o s e  s o  

i d e n t i f i e d  w i l l  be c a l l e d  WSAs; (2)  e v a l u a t e  t h e  WSAs t o  d e t e r m i n e  t h e i r  

s u i t a b i l i t y  f o r  w i l d e r n e s s  recommendation; and ( 3 )  r e p o r t  t h e s e  f i n d i n g s  

a n d  t h e  l a n d - u s e  r e c o m m e n d a t i o n s  f o r  e a c h  WSA t o  t h e  P r e s i d e n t .  The 

P r e s i d e n t  w i l l  t h e n  s u b m i t  recommendations t o  Congress,  and Congress  w i l l  

d e c i d e  which WSAs w i l l  become w i l d e r n e s s .  

I n  t h e  s p r i n g  of 1981 t h e  BLM comple ted  t a s k  1. About 24.3 m i l l i o n  

ac re s  o f  BLM l a n d  i n  947  s e p a r a t e  W S A s  had  b e e n  i d e n t i f i e d  i n  t h e  11 

w e s t e r n  s ta tes  ( p e r s o n a l  communicat ion t o  E. H. Oakes, November 1981, J i m  

Edward ,  BLM-Washington).  D u r i n g  t h e  n e x t  s e v e r a l  y e a r s ,  e a c h  RLM 

d i s t r i c t  w i l l  e v a l u a t e  t h e  r e s o u r c e s  w i t h i n  i t s  WSAs t o  d e t e r m i n e  which 

WSAs are s u i t a b l e  f o r  i n c l u s i o n  i n  t h e  N a t i o n a l  Wi lde rness  P r e s e r v a t i o n  

System ( t a s k  2). The s t u d i e s  w i l l  i n c l u d e  a n a l y s e s  of m i n e r a l  and energy  

r e s o u r c e s ,  r e c r e a t i o n a l  r e s o u r c e s ,  g r a z i n g  p o t e n t i a l ,  w i l d e r n e s s  v a l u e s ,  
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a n d  o t h e r  v a l u e s .  The i n f o r m a t i o n  u s e d  t o  d e t e r m i n e  t h e s e  r e s o u r c e  

v a l u e s  w i l l  be g a t h e r e d  by t h e  BLM s t a f f  w i t h i n  each d i s t r i c t .  Evalua- 

t i o n  of each WSA w i l l  i n c l u d e  a r ev iew of d i s t r i c t  r e c o r d s  and a v a i l a b l e  

l i t e r a t u r e ,  and i n p u t  from s ta te  and f e d e r a l  a g e n c i e s ,  i n d u s t r y ,  p r i v a t e  

groups,  and i n d i v i d u a l s  ( s e e  F e d e r a l  R e g i s t e r ,  12/10/81, p. 60562-3, f o r  

t h e  f o r m a t  proposed by t h e  BLM t o  g a t h e r  m i n e r a l  i n f o r m a t i o n  f o r  t h e  

w i l d e r n e s s  r ev iew program). Cr i te r ia  t o  be used by t h e  RLM t o  d e t e r m i n e  

t h e  s u i t a b i l i t y  of  WSAs f o r  i n c l u s i o n  i n  t h e  w i l d e r n e s s  s y s t e m  were 

p u b l i s h e d  i n  t h e  F e d e r a l  R e g i s t e r  (12/19/80, p. 83780-4). Those WSAs 

judged by t h e  RLM t o  be s u i t a b l e  f o r  w i l d e r n e s s  recommendation must,  by 

l a w ,  have a mine ra l - r e source  a p p r a i s a l  conducted by t h e  U.S. G e o l o g i c a l  Survey 

and t h e  U.S. Bureau of Mines. For  more d e t a f l s  on t h e  BLM's w i l d e r n e s s  

r e v i e w  program, see RLM (1978; 1979a). 

PURPOSE OF THIS DOE STUDY 

A p a r t  of t h i s  n a t i o n ' s  e x i s t i n g  and f u [ u r e  supp ly ,  of energy 

r e s o u r c e s  l i e s  i n  t h e  11 w e s t e r n  states.  Depending on t h e  number and 

a c r e a g e  of WSAs t h a t  are u l t i m a t e l y  d e s i g n a t e d  as w i l d e r n e s s ,  a n  unde te r -  

mined p a r t  of t h e  energy r e s o u r c e s  i n  t h e s e  s ta tes  w i l l  be p rec luded  from 

development ( u n l e s s ,  of cour se ,  t h e s e  w i l d e r n e s s  areas are s u b s e q u e n t l y  

removed from t h e  N a t i o n a l  Wi lde rness  P r e s e r v a t i o n  System by c o n g r e s s i o n a l  

a c t i - o n ) .  

The p r i m a r y  purpose of t h i s  s t u d y  i s  t o  i d e n t i f y  areas i n  t h e  West 

t h a t  have bo th  a l a r g e  a c r e a g e  of WSAs and a n  i m p o r t a n t  energy-resource 

p o t e n t i a l .  D u r i n g  t h e  p a s t  t w o  y e a r s ,  w e  s u b m i t t e d  t o  t h e  ELM t w o  

p r e v i o u s  unpubl ished r e p o r t s  on t h i s  t o p i c .  The f i r s t  r e p o r t  was sub- 

m i t t e d  i n  September 1979 ( r e v i s e d  November 1979) a f t e r  ELM had i d e n t i f i e d  

t h e  i n i t i a l  i n v e n t o r y  of r o a d l e s s  a r e a s .  The second  r e p o r t  was s u b m i t t e d  
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i n  August 1980 a f t e r  BLM had i d e n t i f i e d  p o t e n t i a l  WSAs. Th i s  r e p o r t  i s  

t h e r e f o r e  our  f i n a l  s t a t e m e n t  on t h e  o v e r a l l  co inc idence  of WSAs and 

areas of i m p o r t a n t  energy-resource  p o t e n t i a l ;  t h e  r e p o r t  i s  based on t h e  

BLM's f i n a l  d e c i s i o n s ,  made l a r g e l y  i n  1981, r e g a r d i n g  t h e  l o c a t i o n  and 

s i z e  of WSAs i n  t h e  11 w e s t e r n  s ta tes .  

The BLM's w i l d e r n e s s  r ev iew program touches  on many c o n t r o v e r s i a l  

t o p i c s .  Because of t h e  n a t u r e  of t h i s  s t u d y  (an overv iew)  and because 

t h i s  i s  our  f i n a l  r e p o r t ,  w e  dec ided  t o  expand t h e  s t u d y  t o  i n c l u d e  two 

t o p i c s  t h a t  w e  c o n s i d e r  r e l e v a n t  t o  t h e  BLM's program: (1) t h e  e x i s t i n g  

and  p o t e n t i a l  f u t u r e - r o l e  of  w e s t e r n  f e d e r a l  l a n d s  as  a s u p p l i e r  of 

energy  and energy  r e s o u r c e s ,  and (2)  t h e  c u r r e n t  and f u t u r e  s t a t u s  of t h e  

a v a i l a b i l i t y  of w e s t e r n  f e d e r a l  l a n d s  f o r  m i n e r a l  a c t i v i t i e s  ( s e e  "Scope 

of Study" and t h e  Appendix f o r  more d e t a i l s ) .  

SCOPE OF STUDY 

The energy  r e s o u r c e s  e v a l u a t e d  f o r  t h i s  s t u d y  i n c l u d e  o i l ,  gas ,  

u r a n i u m ,  c o a l ,  g e o t h e r m a l ,  a n d  h y d r o e l e c t r i c  p o w e r - - n o n f u e l  m i n e r a l  

r e s o u r c e s  a r e  n o t  i nc luded .  The r e g i o n  s t u d i e d  i s  t h e  onshore  a r e a  of 

t h e  11 w e s t e r n  s t a t e s :  Washington, Oregon, C a l i f o r n i a ,  Nevada, Idaho ,  

Utah, Arizona,  N e w  Mexico, Colorado,  Wyoming, and Montana. Lands where 

t h e  f e d e r a l  government owns t h e  m i n e r a l  e s t a t e  bu t  no t  t h e  s u r f a c e  r i g h t s  

were n o t  i n c l u d e d  i n  t h e  c a t e g o r y  of  " f e d e r a l  l and . "  Thus ,  t h e  t o t a l  

amount of w e s t e r n  f e d e r a l  l a n d  e v a l u a t e d  f o r  t h i s  s t u d y  ( i n c l u d i n g  t h e  

Appendix) i s  about  360 m i l l i o n  acres. Alaska was not  i nc luded  because 

t h e  BLM's w i l d e r n e s s  r ev iew program w a s  r e c e n t l y  h a l t e d  i n  Alaska by t h e  

S e c r e t a r y  of t h e  I n t e r i o r ;  t h u s ,  t h e  RLM's w i l d e r n e s s  rev iew program w i l l  

have l i t t l e  impact  on t h e  f u t u r e  a v a i l a b i l i t y  of energy  r e s o u r c e s  from 
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A l a s k a .  O t h e r  e n e r g y  r e s o u r c e s ,  s u c h  a s  o i l  s h a l e ,  o i l - i m p r e g n a t e d  

sands tone ,  s o l a r  energy,  wind energy,  and biomass,  were not  i n c l u d e d  i n  

t h i s  overview study.  

The BLPI w i l d e r n e s s  r ev iew program--like t h e  e a r l i e r  RARE-I1 program 

of  t h e  U.S. F o r e s t  S e r v i c e - - i s  p a r t  of a n a t i o n a l  l a n d - u s e  p l a n n i n g  

e f f o r t  f o r  f e d e r a l  lands.  A fundamental  problem of informed land-use 

p l ann ing ,  and a t o p i c  of c o n s i d e r a b l e  d i sag reemen t  between t h e  m i n e r a l s  

i n d u s t r y  and e n v i r o n m e n t a l  groups,  i s  t h e  a c r e a g e  of f e d e r a l  land now 

a v a i l a b l e  f o r  m i n e r a l  e x p l o r a t i o n  and p o t e n t i a l  development.  Because of 

t h i s  c o n t r o v e r s y ,  w e  have i n c l u d e d  i n  t h e  Appendix a n  a n a l y s i s  of t h e  

c u r r e n t  and f u t u r e  a v a i l a b i l i t y  of  w e s t e r n  f e d e r a l  l a n d s  f o r  m i n e r a l  

a c t i v i t i e s .  We b e l i e v e  t h a t  t h i s  s u b j e c t  i s  r e l e v a n t  t o  t h e  P,L:I's 

w i l d e r n e s s  r ev iew program because land-use d e c i s i o n s  f o r  WSAs can be 

i n f l u e n c e d  by t h e  b e l i e f s  a n d / o r  b i a s  of  l a n d  m a n a g e r s  and i n t e r e s t  

groups r e g a r d i n g  t h e  amount of f e d e r a l  l and  a v a i l a b l e  f o r  m i n e r a l  a c t i v i -  

t i es .  We t h e r e f o r e  b e l i e v e  t h a t  t h e  BLPI's w i l d e r n e s s  r ev iew program, t h e  

con t inued  a v a i l a b i l i t y  of energy r e s o u r c e s ,  and t h e  b roade r  q u e s t i o n  of 

t h e  a v a i l a b i l i t y  of f e d e r a l  l a n d s  f o r  m i n e r a l  a c t i v i t i e s  a r e  i n t r i c a t e l y  

r e l a t e d  and r e q u i r e  a n  i n t e g r a t e d  a n a l y s i s .  
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Part 1. 

ENERGY RESOURCES, RESERVES, AND PRODUCTION 
IN TEE WESTERN UNITED STATES A N D  

TBE ROLE OF WESTERN FEDERAL ONSHORE LANDS 

INTRODUCTION 

To es t imate  t h e  p o t e n t i a l  i m p a c t s  of t h e  iiLY's w i l d e r n e s s  r ev iew 

program on ou r  f u t u r e  supp ly  of energy r e s o u r c e s ,  t h e  energy-resource 

p o t e n t i a l  of w e s t e r n  f e d e r a l  l a n d s  must be e s t a b l i s h e d .  We have i l l u s -  

t r a t e d  t h i s  p o t e n t i a l  i n  T a b l e s  3 t h r o u g h  8 f o r  e a c h  e n e r g y  r e s o u r c e  

e v a l u a t e d  i n  t h i s  study. 

E s t i m a t e s  of m i n e r a l - r e s o u r c e  p o t e n t i a l  v a r y  t h r o u g h  t i m e  as new 

d a t a  become a v a i l a b l e .  ?lost p a s t  r eSource  e s t i m a t e s ,  when compared w i t h  

c u r r e n t  es t imates  f o r  t h e  same r e s o u r c e ,  are p e s s i m i s t i c .  For example,  

t h e  U.S. G e o l o g i c a l  Survey i n  1975 e s t i m a t e d  t h a t  t h e  volume of undis-  

covered,  r e c o v e r a b l e  gas  i n  t h e  w e s t e r n  Rocky Noun ta ins  ranged from 6 t o  

25 t r i l l i o n  c u b i c  f e e t  ( M i l l e r  e t  a l .  1975). I n  1981, i isin,g a d d i t i o n a l  

d a t a ,  t h e  U.S. G e o l o g i c a l  Survey r e v i s e d  t h i s  e s t i m a t e  t o  a range of 54 

t o  90 t r i l l i o n  c u b i c  f e e t  of g a s  (Dolton e t  a l .  15181). Eecause estimates 

of m i n e r a l - r e s o u r c e  p o t e n t i a l  can,  and u s u a l l y  d3, change th rough  t i m e ,  

some peop le  have a rgued  t h a t  land-use d e c i s j  ons based on t h e s e  e s t i m a t e s  

w i l l  u l t i m a t e l y  be proved wrong; t h e r e f o r e  no larids should e v e r  be wi th -  

drawn from m i n e r a l  a c t i v i t i e s .  Our r e sponse  i s  t h a t ,  indeed,  some land- 

u s e  d e c i s i o n s  made today may, w i t h  h i n d s i g h t ,  be improper  d e c i s i o n s  from 

a s t r i c t l y  m i n e r a l s  s t a n d p o i n t .  R u t ,  t h e  f e a r  o f  m a k i n g  a wrong  o r  

improper  d e c i s i o n  based on incomple t e  da ta  must be balanced w i t h  t h e  

knowledge t h a t  t h e  RLY and o t h e r  land-management q e n c i c s  are  r e q u i r e d  by 

l a w  t o  make l a n d - u s e  d e c i s i o n s  w i t h i n  a s p e c i f i e d  t i m e .  Moreover, t h e  
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m i n e r a l s  i n d u s t r y  s h o u l d  r e c o g n i z e  t h a t  t h e r e  a r e  o t h e r  l e g i t i m a t e ,  

i ndeed ,  l e g i s l a t i v e l y - m a n d a t e d ,  u s e s  of f e d e r a l  land. We t h e r e f o r e  main- 

t a i n  t h a t  t h e  u s e  of c u r r e n t  estimates of mine ra l - r e source  p o t e n t i a l ,  

however inadequa te ,  i s  t h e  on ly  way of making informed land-use t r a d e -  

o f f s  t h a t  are i n  t h e  b e s t  i n t e r e s t s  of s o c i e t y .  

METEIOD OF STUDY 

For  t h i s  p a r t  of t h e  s t u d y ,  w e  o b t a i n e d  t h e  most r e c e n t  n a t i o n a l  

a s s e s s m e n t s  by t h e  government f o r  each energy r e source .  ( E s t i m a t e s  of 

n a t i o n a l  r e s o u r c e - p o t e n t i a l  p repa red  by i n d u s t r y  and o t h e r  p r i v a t e  i n s t i -  

t u t i o n s  were  n o t  i n c l u d e d . )  W e  t h e n  a l l o t t e d  a p a r t  of  t h e  t o t a l  

r e s o u r c e  t o  w e s t e r n  f e d e r a l  l a n d s  ( a n d  t o  WSAs;  s e e  P a r t  2 ) .  Most 

government r e s o u r c e  a s s e s s m e n t s  s e g r e g a t e  t h e  c o u n t r y  i n t o  g e o l o g i c  o r  

p h y s i o g r a p h i c  p r o v i n c e s .  The p o t e n t i a l  m a g n i t u d e  o f  u n d i s c o v e r e d  

r e s o u r c e s  (such as g a s  o r  uranium) w i t h i n  each p rov ince  i s  then  e s t i -  

mated. I f  t h e  amount of f e d e r a l  land w i t h i n  t h e  p rov ince  i s  known, t h e  

r e s o u r c e  p o t e n t i a l  of t h e s e  l a n d s  can be r e a s o n a b l y  e s t i m a t e d  from t h e  

p r o p o r t i o n  of f e d e r a l  t o  n o n f e d e r a l  land. I f  a p p r o p r i a t e ,  t h i s  es t imate  

can  t h e n  be s u b j e c t i v e l y  i n c r e a s e d  o r  dec reased ,  depending on t h e  a c t u a l  

co inc idence  of f e d e r a l  l and  and r e s o u r c e  p o t e n t i a l  w i t h i n  t h e  province.  

Suppor t ing  d a t a  f o r  t h e  a n a l y s e s  i n  t h i s  s e c t i o n  are l i s t e d  i n  t h e  

f o o t n o t e s  i n  T a b l e s  3 th rough  8. For ease of comparison,  d a t a  i n  t h e  

t a b l e s  are s e g r e g a t e d  i n t o  t h r e e  land-area c a t e g o r i e s :  (1 )  t o t a l  area of 

t h e  Un i t ed  S t a t e s  (2.3 b i l l i o n  acres onshore;  3.1 b i l l i o n  acres onshore 

p l u s  o f f s h o r e  f o r  o i l  a n d  g a s  e s t ima tes  i n  T a b l e s  3 a n d  4 ) ;  ( 2 )  t o t a l  

onshore area of t h e  West (760 m i l l i o n  a c r e s ) ;  and ( 3 )  t o t a l  onshore area 
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of w e s t e r n  f e d e r a l  l a n d s  (359 m i l l i o n  a c r e s ) .  S t a t i s t i c a l  d a t a  on t h e  

West's f e d e r a l  l a n d s ,  such  a s  ownersh ip  by agency, a r e  con ta ined  i n  Tab le  

A . l  i n  t h e  Appendix. 

I n  t h e  t a b l e s  t h a t  f o l l o w  and  t h r o u g h o u t  t h i s  r e p o r t ,  t h e  t e r m  

" r e se rves"  i s  d e f i n e d  g e n e r a l l y  as a q u a n t i t y  of raw materials ( m i n e r a l s )  

KNOWN TO EXIST t h a t  can be e x t r a c t e d  economica l ly  a t  t h e  p r e s e n t  time. 

" R e s o u r c e s , "  on t h e  o t h e r  h a n d ,  a r e  R E L I E V E D  TO E X I S T  ( w i t h  v a r y i n g  

degrees  of r e l i a b i l i t y )  on t h e  b a s i s  of a n a l y s i s  of a v a i l a b l e  g e o l o g i c  

da t a .  [ S t r i c t l y  speaking ,  r e s e r v e s  a r e  a s u b s e t  of r e sources .  For  more 

i n f o r m a t i o n  on r e s o u r c e  t e rmino logy ,  see IJSGS/USB!4 (1980).] 

OIL AND GAS 

Western f e d e r a l  onshore  l a n d s  c o n t r i b u t e d  about  5% of t h e  o i l  and 5% 

of  t h e  g a s  p r o d u c e d  a n n u a l l y  i n  t h e  U n i t e d  S t a t e s  i n  t h e  l a t e  1 9 7 0 s  

(Tables  3 and 4 ) .  The volume of o i l  and gas  -- r e s e r v e s  on w e s t e r n  f e d e r a l  

onshore  l a n d s  i s  n o t  known w i t h  c e r t a i n t y .  P o r t e r  (1980, p. 7 )  e s t i m a t e s  

t h a t  on ly  8.8% of t h e  e n t i r e  n a t i o n ' s  o i l  r e s e r v e  and 13% of t h e  n a t i o n ' s  

gas  r e s e r v e  are  f e d e r a l l y  owned ( i n c l u d e s  onshclre and o f f s h o r e  demon- 

s t r a t e d  and i n f e r r e d  r e s e r v e s ,  and l a n d s  f o r  which t h e  government owns 

o n l y  t h e  m i n e r a l  e s t a t e ) .  Thus, f rom t h e  s t a n d p o i n t  of c u r r e n t  and near -  

f u t u r e  pe t ro l eum p roduc t ion ,  w e s t e r n  f e d e r a l  onshore  l a n d s  a r e  n o t  now, 

n o r  w i l l  t h e y  be ,  a l a r g e  c o n t r i b u t o r  t o  t h e  n a t i o n ' s  o i l  and  g a s  

r equ i r emen t s .  Th i s  c o n c l u s i o n  is  made on t h e  b a s i s  of acreage- -wes tern  

f e d e r a l  onshore  l a n d s  compr i se  1 2 %  of t h e  t o t a l  onshore  and o f f s h o r e  a r e a  

of t h e  {Jn i ted  States  (Dolton e t  a l .  1981),  y e t  it i s  d o u b t f u l  i f  even 5% 

of U.S. o i l  r e s e r v e s  and 10% of 1J.S. gas  reserves can be a t t r i b u t e d  t o  

t h e s e  lands .  
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Table 3. Comparison of oil production, reserves, and 
resources in the United States, the 11 western 
states, and western federal onshore lands 

Annual 
p roduc t ion  Reserves  Resources  

[ b i l l i o n  b a r r e l s  ( p e r c e n t  of t o t a l ) ]  

Western f e d e r a l  Not 
onshore  l andsa  0.14 ( 5 % ) b  ava i 1 a b  l e  16 (19%)' 

The 11 w e s t e r n  
s t a t e s  0.57 (19%)d 5.3 ( 2 0 2 9  27.6 (33%)e  

T o t a l  U.S.f 2 .  9gd 27.18 82. gh 

a I n c l u d e s  p u b l i c  and a c q u i r e d  l a n d s  i n  t h e  11 w e s t e r n  s t a t e s ,  a t o t a l  of 
359 m i l l i o n  acres (BLM 1981). 

bData f o r  f i s c a l  y e a r  1979; i n c l u d e s  p u b l i c  and a c q u i r e d  l a n d s  (BLM 1981, 
T a b l e s  74 and 75, p. 95-96). 

'This volume i s  based on a s u b j e c t i v e  e v a l u a t i o n ,  u s i n g  mean e s t i m a t e s  
c o n t a i n e d  i n  D o l t o n  e t  a l .  (1981)  f o r  u n d i s c o v e r e d ,  r e c o v e r a b l e  
r e sources .  We c o n s i d e r  t h i s  pe rcen tage  t o  be a r e a s o n a b l e  upper  l i m i t  
f o r  o i l  r e s o u r c e s  on w e s t e r n  f e d e r a l  onshore  lands .  The e s t i m a t e  was 
d e r i v e d  as f o l l o w s :  u n d i s c o v e r e d ,  r e c o v e r a b l e  o i l  r e s o u r c e s  i n  t h e  
w e s t e r n  Uni ted  S t a t e s  are e s t i m a t e d  a t  27.6 b i l l i o n  b a r r e l s  ( s e e  f o o t -  
note e). Federal lands i n  the W e s t  t o t a l  abou t  359 m i l l i o n  acres (BLM 
1 9 8 1 )  o r  47% of t h e  t o t a l  a rea  o f  760  m i l l i o n  acres .  On a s t r i c t l y  
l i n e a r  ba r re l -pe r -ac re  b a s i s ,  w e s t e r n  f e d e r a l  l a n d s  might  t h e r e f o r e  
a c c o u n t  f o r  47% of  t h e  West's o i l  r e s o u r c e s ,  o r  a b o u t  13.0 b i l l i o n  
b a r r e l s .  The o i l  p o t e n t i a l  of t h e  West, however,  v a r i e s  c o n s i d e r a b l y  
from one p l a c e  t o  another .  To account  f o r  t h e  i n c o n s i s t e n c i e s  i n  t h e  
d i s t r i b u t i o n  of  f e d e r a l  l a n d s  a n d  o i l  p o t e n t i a l ,  w e  c a l c u l a t e d  t h e  
f e d e r a l  a c r e a g e  w i t h i n  e a c h  s u b p r o v i n c e  e v a l u a t e d  by D o l t o n  e t  a l .  
(1981). I n  t h e  11 w e s t e r n  s ta tes ,  t h i s  amounted t o  35 subprov inces  and 
p a r t s  of 4 o t h e r  subprovinces .  The o i l  p o t e n t i a l  of t h e  f e d e r a l  l a n d s  
w i t h i n  ~>ac'r! subprovince  w a s  t h e n  c a l c u l a t e d  on t h e  b a s i s  of t h e  propor-  
t i o n  of f e d e r a l  and n o n f e d e r a l  l ands ,  t o t a l e d  f o r  a volume of 16.2 b i l -  
l i o n  b a r r e l s ,  and rounded t o  16 b i l l i o n  b a r r e l s .  The map used t o  ca l cu -  
l a t e  t h e  f e d e r a l  a c r e a g e  w i t h i n  e a c h  s u b p r o v i n c e  was  a t  a s c a l e  o f  
1:2,500,000 (USGS 1965). The t o t a l  f e d e r a l  area i n  t h e  West, as p l a n i -  
me te red  d i r e c t l y  f rom t h i s  map and a d j u s t e d  where p o s s i b l e  by u s i n g  d a t a  
i n  BLISI (1981 ,  p. 9 )  ( a n d  n o t  i n c l u d i n g  I n d i a n  r e s e r v a t i o n s ) ,  was  
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Table 3 (continued) 

419 m i l l i o n  a c r e s ,  o r  about  17% more t h a n  t h e  a c t u a l  c u r r e n t  f e d e r a l  
a c r e a g e  i n  t h e  West of 359 m i l l i o n .  Thus, our  a s s ignmen t  of 19% of t h e  
o i l  r e s o u r c e  p o t e n t i a l  of t h e  c o u n t r y  t o  w e s t e r n  f e d e r a l  onshore  l a n d s  
shou ld  be cons ide red  a n  upper  l i m i t .  

d1979 d a t a  ( E I A  1981a, p. 14). 

eBased on mean r e s o u r c e  estimates i n  Dol ton  e t  al .  (1981); i n c l u d e s  33% 
of o i l  p o t e n t i a l  of W i l l i s t o n  Bas in  (0.5 b i l l i o n  b a r r e l s ) ,  75% of o i l  
p o t e n t i a l  of Denver Bas in  (0.6 b i l l i o n  b a r r e l s ) ,  25% of o i l  p o t e n t i a l  of 
P e r m i a n  B a s i n  (0.7 b i l l i o n  b a r r e l s ) ,  a n d  10%; o f  o i l  p o t e n t i a l  of  
Anadarko Bas in  (0.2 b i l l i o n  b a r r e l s ) .  

I n c l u d e s  o f f  s h o r e  areas. 

g1979 d a t a  [ C o n g r e s s i o n a l  R e s e a r c h  S e r v i c e  1980,  p. 355;  “ p r o v e d  
r e s e r v e s ”  as r e p o r t e d  by t h e  American Pe t ro l eum I n s t i t u t e .  On t h e  o t h e r  
hand, E I A  (1981a, p. 14) r e p o r t s  national oil r e s e r v e s  as of December 
1979 a t  29.8 b i l l i o n  b a r r e l s  and  t h e  West‘s r e s e r v e s  a t  6.3 b i l l i o n  
b a r r e l s ] .  

hMean estimate by U.S. G e o l o g i c a l  Survey f o r  onshore  and o f f s h o r e  areas 
(a t o t a l  area o f  3.1 b i l l i o n  acres; Dol ton  e t  a l .  1981). Mean estimate 
f o r  onshore  o i l  r e s o u r c e s  is 54.6 b i l l i o n  b a r r e l s ;  and f o r  o f f s h o r e  o i l  
r e s o u r c e s ,  28.0 b i l l i o n  b a r r e l s .  
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Table 4. Comparison of natural gas production, reserves, and 
resources in the United States, the 11 western 
states, and western federal onshore landsa 

Annual 
p roduc t ion  Reserves  Resources  

[ t r i l l i o n s  of c u b i c  f e e t  ( p e r c e n t  of t o t a l ) ]  

Western f e d e r a l  0 .9  (5X)C Not 100 (17%)d 
onshore  l a n d s  b a v a i l a b l e  

The 11 w e s t e r n  2.1 ( l l % ) e  26.9 (14%)f  160.8 (27%)g 
s t a t e s  

T o t a l  U.S.h 19. 3e 194. gf 593.9i  

a I n c l u d e s  gas  d i s s o l v e d  i n  c rude  o i l ;  exc ludes  n a t u r a l  gas  l i q u i d s .  

b Inc ludes  p u b l i c  and a c q u i r e d  l a n d s  i n  t h e  11 w e s t e r n  s ta tes ,  a t o t a l  of 
359 m i l l i o n  acres (RLM 1981). 

'Data f o r  f i s c a l  y e a r  1979; i n c l u d e s  p u b l i c  and a c q u i r e d  l a n d s  (BLM 1981, 
T a b l e s  7 4  and 75, p. 95-96). 

dThis  volume is  based on a s u b j e c t i v e  e v a l u a t i o n ,  u s i n g  mean e s t i m a t e s  
c o n t a i n e d  i n  D o l t o n  e t  a l .  ( 1 9 8 1 )  f o r  u n d i s c o v e r e d ,  r e c o v e r a b l e  
r e sources .  We c o n s i d e r  t h i s  pe rcen tage  t o  be a r e a s o n a b l e  upper  l i m i t  
f o r  gas  r e s o u r c e s  on w e s t e r n  f e d e r a l  l ands .  The estimate w a s  d e r i v e d  a s  
f o l l o w s :  undiscovered ,  r e c o v e r a b l e  gas  r e s o u r c e s  i n  t h e  w e s t e r n  Uni ted  
S t a t e s  a r e  e s t i m a t e d  a t  160.8 t r i l l i o n  c u b i c  f e e t  ( s e e  f o o t n o t e  g) .  
F e d e r a l  l a n d s  i n  t he  West t o t a l  about  359 r n i l l l o n  acres (RLM 1981), or 
47% of t h e  t o t a l  area of 760 m i l l i o n  ac re s .  On a s t r i c t l y  l i n e a r  cubic-  
foot -per -acre  basis, w e s t e r n  f e d e r a l  l a n d s  might t h e r e f o r e  account  € o r  
47% of t h e  West's g a s  r e s o u r c e s ,  o r  about  75.6 t r i l l i o n  c u b i c  f e e t .  The 
o i l  p o t e n t i a l  of t h e  West, however,  v a r i e s  c o n s i d e r a b l y  from one p l a c e  
t o  ano the r .  To account  € o r  t h e  i n c o n s i s t e n c i e s  i n  t h e  d i s t r i b u t i o n  of 
f e d e r a l  l a n d s  and  g a s  p o t e n t i a l ,  w e  c a l c u l a t e d  t h e  f e d e r a l  a c r e a g e  
w i t h i n  each  subprovince  e v a l u a t e d  by Dol ton  e t  al. (1981). I n  t h e  11 
w e s t e r n  states,  t h i s  amounted t o  35 subprov inces  and p a r t s  of 4 o t h e r  
subprovinces .  The g a s  p o t e n t i a l  of t h e  f e d e r a l  l a n d s  w i t h i n  each  sub- 
p rov ince  was then  c a l c u l a t e d  on t h e  b a s i s  of t h e  p r o p o r t i o n  of f e d e r a l  
a n d  n o n - f e d e r a l  l a n d s ,  t o t a l e d  f o r  a vo lume  o f  102.2 t r i l l i o n  c u b i c  
f ee t ,  and rounded t o  100 t r i l l i o n  c u b i c  f e e t .  The map used t o  c a l c u l a t e  
t h e  f e d e r a l  a c r e a g e  w i t h i n  e a c h  s u b p r o v i n c e  w a s  a t  a s c a l e  o f  
1 :2 ,500 ,000  (USGS 1965) .  The t o t a l  f e d e r a l  a c r e a g e  i n  t h e  West, a s  
p l a n i m e t e r e d  d i r e c t l y  f rom t h i s  map and a d j u s t e d ,  where p o s s i b l e ,  w i t h  



22 

Table 4 (continued) 

d a t a  i n  BLH (1981, p. 9) (and n o t  i n c l u d i n g  I n d i a n  r e s e r v a t i o n s ) ,  
w a s  419 m i l l i o n  acres ,  o r  a b o u t  1 7 %  more  t h a n  t h e  a c t u a l  c u r r e n t  
f e d e r a l  area i n  t h e  West of 359 m i l l i o n .  Thus, our  ass ignment  of 17% of 
t h e  gas  r e s o u r c e  p o t e n t i a l  of t h e  coun t ry  t o  wes te rn  f e d e r a l  onshore  
l a n d s  shou ld  be cons ide red  an  upper  l i m i t .  

e1979 d a t a  (EIA 1981a, p. 21). 

1979  d a t a  [ C o n g r e s s i o n a l  R e s e a r c h  S e r v i c e  1.980, p. 355;  "p roved  
r e s e r v e s "  a s  r e p o r t e d  by t h e  A m e r i c a n  P e t r o l e u m  I n s t i t u t e  and  t h e  
American Gas I n s t i t u t e .  On t h e  o t h e r  hand, E I A  (1981a, p. 21)  r e p o r t s  
n a t i o n a l  g a s  r e s e r v e s  as of  December 1979 a t  200.9 t r i l l i o n  c u b i c  f e e t  
and t h e  West's r e s e r v e s  a t  30.1 t r i l l i o n  c u b i c  f e e t ] .  

gBased on mean r e s o u r c e  estimates i n  Dol ton  e t  al. (1981) and i n c l u d e s  
33% of gas  p o t e n t i a l  of W i l l i s t o n  Bas in  (1.1 t r i l l i o n  c u b i c  f e e t ) ,  75% 
of g a s  p o t e n t i a l  of Denver Bas in  (1.7 t r i l l i o n  c u b i c  f e e t ) ,  25% of g a s  
p o t e n t i a l  of P e r m i a n  B a s i n  (8.3 t r i l l i o n  cubic f e e t ) ,  and  10% of  g a s  
p o t e n t i a l  of Anadarko Bas in  (3.5 t r i l l i o n  c u b i c  f e e t ) .  

h I n c l u d e s  o f f  s h o r e  areas. 

iVean e s t i m a t e  by U.S. G e o l o g i c a l  Survey f o r  onshore  and o f f s h o r e  a r e a s  
(a  t o t a l  a r e a  of 3.1 b i l l i o n  a c r e s ;  Dol ton  e t  a l .  1981). Mean e s t i m a t e  
f o r  onshore  gas  r e s o u r c e s  i s  426.9 t r i l l i o n  cubic: feet;  and f o r  o f f s h o r e  
gas  r e s o u r c e s ,  167.0 t r i l l i o n  c u b i c  feet. 



23 

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 oil resources and 

up to 17% of our undiscovered, recoverable gas resources (Tables 3 and 4; 

see footnotes c and d, respectively, for an explanation of how these 

estimates were derived). Because these lands constitute only about 12% 

of the total area assessed by Dolton et al. (1981), but may contain 19% 

of our undiscovered oil resources and 17% 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 24% 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 8 2  and 98 in Dolton et al. 1981, 

p. 1 2 ) ,  the amount increases to 38% of the West's total oil resources of 

27.6 billion barrels and about 49% 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 oil and gas 

accumulation and recent estimates by the U.S. Geological Survey indicate 
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t h a t  much of t h e  West's onshore f e d e r a l  domain i s  r e l a t i v e l y  un impor t an t  

as a p o t e n t i a l  f u t u r e  s o u r c e  of petroleum. 

URANIUM 

Annual uranium p r o d u c t i o n  from w e s t e r n  f ede  1 l a n d s  i n  t h e  l a t e  

1970s i s  e s t i m a t e d  t o  be abou t  75% of t o t a l  U.S. o u t p u t  (Table 5). The 

Colorado P l a t e a u  and Wyoming b a s i n s  are,  by f a r ,  t h e  most i m p o r t a n t  areas 

f o r  uranium p r o d u c t i o n  and f o r  r e s e r v e s  and resoi i rces  (DOE 1980b; 1981a). 

These two r e g i o n s  combined accoun t  f o r  85% of t h e  t o t a l  uranium r e s e r v e s  

and 52% of t h e  t o t a l  r e s o u r c e s  of t h e  n a t i o n  (DOE 1980b, p. 14; r e s o u r c e s  

i n c l u d e  t h e  sum of  t h e  t o t a l  u r a n i u m  e s t i m a t e d  f o r  t h e  p r o b a b l e ,  

p o s s i b l e ,  and s p e c u l a t i v e  r e s o u r c e  c a t e g o r i e s  a t  t h e  $100 / lb  fo rward -cos t  

c a t e g o r y ,  as d e f i n e d  by DOE). 

Western f e d e r a l  l a n d s  are e s t i m a t e d  t o  c o n t a i n  48% of t h e  n a t i o n ' s  

uranium r e s e r v e s  and 59% of our  r e s o u r c e s  (Table  5). Expressed a n o t h e r  

way, w e s t e r n  f e d e r a l  l a n d s  account  f o r  o n l y  16% of t h e  t o t a l  l and  area of 

t h e  coun t ry ,  y e t  c o n t a i n  a l m o s t  50% of o u r  uranium r e s e r v e s  and a l m o s t  

60% of ou r  r e s o u r c e s .  Almost e q u a l l y  i m p o r t a n t  are wes te rn  n o n f e d e r a l  

l a n d s ,  which, t o g e t h e r  w i t h  w e s t e r n  f e d e r a l  land!;, account  f o r  95% of a l l  

uranium r e s e r v e s  i n  t h e  Un i t ed  S t a t e s  and 84% of a l l  r e s o u r c e s  (Table  5). 

B y  a n y  s t a n d a r d  o f  m e a s u r e ,  f e d e r a l  land:;  i n  t h e  West a r e  q u i t e  

i m p o r t a n t  i n  terms of t h e i r  p a s t ,  p r e s e n t ,  and p o t e n t i a l  f u t u r e  c o n t r i b u -  

t i o n s  t o  t h e  uranium r e q u i r e m e n t s  of t h e  United States.  The d i s t r i b u t i o n  

of uranium r e s o u r c e s  on w e s t e r n  f e d e r a l  l ands ,  however, is e x t r e m e l y  

uneven, as i s  c l e a r l y  d e m o n s t r a t e d  by t h e  overwhelming importance of on ly  

a few a r e a s .  



25 

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

Annual 
P roduc t ion  Rese rves  Resources  

[ t o n s  uranium o x i d e ,  ( p e r c e n t  of t o t a l ) ]  

Western f e d e r a l  14 ,048(? )  (75%)b 539,000 (48%)' 2,230,000 (59%)' 
l a n d s a  

The 11 w e s t e r n  1 6 , 8 5 7 ( ? )  1 ,061 ,000  (95%)e  3,163,000 (84%)e  
states 

T o t a l  U . S .  18, 730f 1 ,122,000g 3,781,  OOOh 

a I n c l u d e s  p u b l i c  and acqu i red  l a n d s  i n  t h e  11 w e s t e r n  states--a t o t a l  of 
359 m i l l i o n  acres (BLM 1981). 

bAccording t o  Zimmermann (1979, p. I), "As of  J a n u a r y  1974, o v e r  75 per -  
c e n t  of t h e  uranium be ing  produced i n  t h i s  c o u n t r y  was mined from depo- 
s i t s  d i s c o v e r e d  on l a n d s  owned by t h e  F e d e r a l  Government." T h i s  f i g u r e  
i s  p robab ly  r e p r e s e n t a t i v e  of annua l  uran ium p r o d u c t i o n  from f e d e r a l  
l a n d s  i n  t h e  l a t e  1970s. Because t h e  West c o n t a i n s  e s s e n t i a l l y  a l l  t h e  
f e d e r a l  l a n d s  w h e r e  u r a n i u m  h a s  b e e n  a n d  i s  b e i n g  p r o d u c e d ,  w e  h a v e  
a s s i g n e d  75% of t h e  na t ion ' s  t o t a l  1979 u ran ium p r o d u c t i o n  t o  w e s t e r n  
f e d e r a l  l a n d  (75% of 18,730 i s  14,048). T h i s  f i g u r e  i n c l u d e s  p roduc t ion  
f rom leases i s s u e d  on acqu i red  l a n d s  and p r o d u c t i o n  from I n d i a n  lands .  

'According t o  t h e  Congress iona l  Research  S e r v i c e  (1980, p. 720), approxi -  
m a t e l y  48% of o u r  n a t i o n ' s  r e s e r v e s  a n d  59% of o u r  r e s o u r c e s  a r e  
c o n t a i n e d  on f e d e r a l  lands.  These estimates were made f o r  r e s e r v e s  and 
r e s o u r c e s  a t  a $ 5 0 / l b  forward-cos t  c a t e g o r y  as of Jan.  1, 1979, and do 
n o t  i n c l u d e  I n d i a n  lands.  We have assumed t h a t  t h e s e  p e r c e n t a g e s  are 
r e a s o n a b l y  c l o s e  t o  u r a n i u m  r e s e r v e s  a n d  r e s o u r c e s  a t  t h e  . $ 1 0 0 / l b  
f o r w a r d - c o s t  c a t e g o r y  and  t h e r e f o r e  h a v e  u s e d  t h e s e  p e r c e n t a g e s  t o  
c a l c u l a t e  r e s e r v e s  and r e s o u r c e s  on w e s t e r n  f e d e r a l  l a n d s  a t  t h e  $100 / lb  
forward-cos t  ca tegory .  I n  a d d i t i o n ,  w e  have  a t t r i b u t e d  t h e  r e s e r v e  and 
r e s o u r c e  estimates l i s t e d  under  t h e  v a r i o u s  f e d e r a l  l a n d  c a t e g o r i e s  i n  
t h e  r e p o r t  by Congress iona l  Research  S e r v i c e  (1980, p. 720) t o  w e s t e r n  
f e d e r a l  l ands- -despi te  t h e  f ac t  t h a t  l a n d s  east  of Colorado c o n t a i n  5% 
of our  r e s e r v e s  and 16% of our  e s t i m a t e d  u ran ium r e s o u r c e s  (DOE 1980b). 
Uranium r e s e r v e s  and r e s o u r c e s  i n  Alaska  are  e s t i m a t e d  a t  z e r o  and less 
t h a n  1%, r e s p e c t i v e l y ,  of  t h e  n a t i o n a l  t o t a l s  (DOE 1980b) .  Thus ,  w e  
c o n s i d e r  t h e  uranium r e s e r v e  and r e s o u r c e  estimates i n  t h i s  t a b l e  t o  be 
r e a s o n a b l e  upper  l i m i t s  f o r  w e s t e r n  f e d e r a l  l ands .  
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Table 5 (continued) 

dEs t ima ted  from d a t a  i n  Congres s iona l  Research  S e r v i c e  (1980, p. 705; 
1979 d a t a )  and f rom DOE (1981a). 

eData from DOE (1980b, p. 14). T o t a l s  i n  r e s e r v e  and r e s o u r c e  columns 
i n c l u d e  a l l  uranium r e s e r v e s / r e s o u r c e s  a s s i g n e d  t o  t h e  Great P l a i n s  
p rov ince ,  on ly  p a r t  of which i s  inc luded  i n  t h e  1.1 w e s t e r n  states. Data 
are f o r  r e s e r v e s  and r e s o u r c e s  i n  t h e  $100 / lb  fo rward -cos t  ca tegory .  

f C o n g r e s s i o n a l  Research  S e r v i c e  (1980, p. 705; 1979 da ta) .  

gReserve estimate a t  a forward-cos t  c a t e g o r y  of $100 / lb  uranium ox ide  
(DOE 1980b, p. l), which i n c l u d e s  a l l  uran ium a t  t h e  $ 5 0 / l b  and $ 3 0 / l b  
f o rward-cos t  c a t e g o r i e s .  

hThe sum of t h e  mean estimates f o r  p robab le ,  p o s s i b l e ,  and s p e c u l a t i v e  
r e s o u r c e s  a t  a f o r w a r d - c o s t  c a t e g o r y  o f  $100 , ’ lb  u r a n i u m  o x i d e  (DOE 
1980b ,  p. 1). 

. .  
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COAL 

Produc t ion  of f e d e r a l  c o a l  i n  t h e  West amounted t o  about  9% of t o t a l  

U.S. p r o d u c t i o n  d u r i n g  1 9 7 8  a n d  1979  ( T a b l e  6). T h i s  p e r c e n t a g e  i s  

e x p e c t e d  t o  i n c r e a s e  d u r i n g  t h e  n e x t  f e w  y e a r s  b e c a u s e  32% o f  t h e  

n a t i o n ' s  t o t a l  c o a l  r e s e r v e  i s  owned by t h e  f e d e r a l  government i n  t h e  

West (Table  6). Fur thermore ,  59% (by w e i g h t )  of t h e  n a t i o n ' s  s u r f a c e -  

m i n a b l e  c o a l  r e s e r v e  i s  c o n t a i n e d  i n  t h e  West, l a r g e l y  i n  t h e  Powder  

R i v e r  B a s i n ,  w h e r e  t h e  g o v e r n m e n t  owns a l m o s t  80% o f  t h e  c o a l  (BLM 

1979b). I n  many a r e a s  of t h e  West c o n t a i n i n g  f e d e r a l  c o a l ,  however,  t h e  

government does n o t  own t h e  s u r f a c e  r i g h t s  ( s e e  f o o t n o t e  c y  Tab le  6, f o r  

a d i s c u s s i o n  and an  e s t i m a t e  of t h e  amount of f e d e r a l  c o a l  u n d e r l y i n g  

o n l y  t h o s e  l a n d s  f o r  which t h e  government a l s o  owns t h e  s u r f a c e  r i g h t s ) .  

The g o v e r n m e n t  owns 7 0 %  of  t h e  West's c o a l  r e s e r v e  (141  b i l l i o n  

t o n s )  o u t  of a t o t a l  w e s t e r n  r e s e r v e  of 205 b i l l i o n  t o n s  (Table  6). But, 

a l m o s t  80% of t h e  government 's  w e s t e r n  coa l ,  o r  about  113 b i l l i o n  t o n s ,  

i s  con ta ined  i n  t h e  Powder River Bas in  i n  Montana and Wyoming. Excluding  

t h e  Powder R ive r  Basin,  t h e  West c o n t a i n s  about  53.8 b i l l i o n  tons  of 

c o a l ;  52% i s  owned by t h e  f e d e r a l  government (about  27.5 b i l l i o n  tons  of 

f e d e r a l  coa l ) .  For  comparison w i t h  t h e  Powder R ive r  Basin,  t h e  amount of 

federal  coa l  i n  t he  o t h e r  w e s t e r n  coa l  r e g i o n s  i s  as  follows (data f r o m  

RLM 1979b ,  p. 2-47):  ( 1 )  9 b i l l i o n  t o n s  i n  t h e  F o r t  Union R e g i o n  

( n o r t h e r n  Elontana and  t h e  D a k o t a s ) ;  ( 2 )  8.7 b i l l i o n  t o n s  i n  t h e  Green  

R i v e r  R e g i o n  ( w e s t e r n  h a l f  of  Wyoming and  s m a l l  p a r t s  of  n o r t h e r n  

C o l o r a d o  and  n o r t h - c e n t r a l  U tah ) ;  ( 3 )  5.9 b i l l i o n  t o n s  i n  t h e  Utah-  

E a s t e r n  Colorado Region; ( 4 )  0.7 b i l l i o n  tons  i n  t h e  Denver-Raton Mesa 

Region ( j u s t  e a s t  of t h e  Rockies,  ex t end ing  from n o r t h e r n  Colorado i n t o  

New Mexico); and (5) 3.2 b i l l i o n  tons  i n  t h e  San .Juan River  Region (TJew 

Plexico and t h e  Four Corners  a rea) .  
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Table 6. Comparison of coal production and demonstrated reservesa 
in the United States, the 11 western states, and the 
western federal lands 

Annua 1 
p r o d u c t i o n  Reserves  
[ b i l l i o n s  of s h o r t  t ons  ( p e r c e n t  of t o t a l ) ]  

Western f e d e r a l  58.2 ( 9 % ) b  
l a n d s  

The 11 w e s t e r n  134.5 (20%)d 
s ta tes  

141 (32%)'  [Amount of fede-  
r a l  c o a l  u n d e r l y i n g  s u r f a c e  
area.s owned by t h e  f e d e r a l  
government i s  n o t  known.] 

205 (47%)e  

T o t a l  U.S .  670.2' 4 3 6 g  

aReserves ,  i n  c o n t r a s t  t o  p o t e n t i a l  r e sources ,  are minable  a t  a p r o f i t  
u n d e r  t e c h n o l o g i c a l ,  e c o n o m i c ,  a n d  l e g a l  c o n d i t i o n s  e x i s t i n g  t o d a y .  
Rese rves  are g e n e r a l l y  grouped i n t o  two c a t e g o r i e s  -- demons t r a t ed  and 
i n f e r r e d .  The d e m o n s t r a t e d  r e s e r v e s  are known to e x i s t  w i t h  a g r e a t e r  
d e g r e e  o f  c e r t a i n t y  t h a n  a r e  t h e  i n f e r r e d  r e s e r v e s .  S e e  USGS/USBM 
(1980) f o r  more i n f o r m a t i o n  on r e s o u r c e  terminology.  

bBLM (1981, T a b l e  74, p. 95; 1978 da ta) .  

'BLM (1979b, Tab le  2-29, p. 2-47). The tonnage i n  t h i s  c a t e g o r y  i n c l u d e s  
a l l  c o a l  owned by  t h e  f e d e r a l  g o v e r n m e n t  i n  t h e  West, r e g a r d l e s s  o f  
s u r f a c e  o w n e r s h i p .  W e  a s k e d  t h e  U.S. G e o l o g i c a l  S u r v e y  i n  R e s t o n ,  
V i r g i n i a ,  f o r  a n  estimate of t h e  tonnage  of f e d e r a l  c o a l  u n d e r l y i n g  on ly  
t h o s e  l a n d s  t h a t  are owned ( s u r f a c e  r i g h t s )  by t h e  f e d e r a l  government,  
bu t  w e  were informed t h a t  t h i s  i n f o r m a t i o n  i s  no t  a v a i l a b l e .  We specu- 
l a t e  t h a t ,  of t h e  141 b i l l i o n  t o n s  of w e s t e r n  f e d e r a l  c o a l ,  f a r  less 
t h a n  50% u n d e r l i e s  w e s t e r n  f e d e r a l  land. T h i s  conc lus ion  i s  based on 
t h e  d i s t r i b u t i o n  o f  s u r f a c e  o w n e r s h i p  i n  "Known R e c o v e r a b l e  C o a l  
Resource Areas" i d e n t i f i e d  by t h e  U.S. G e o l o g i c a l  Survey, e s p e c i a l l y  i n  
t h e  c o a l - r i c h  Powder R i v e r  Bas in  where t h e  Government owns on ly  25% of 
t h e  l a n d  o v e r l y i n g  f e d e r a l  c o a l  r e s e r v e s  (BLM 1979b, p. 2-9). 

dCongres s iona l  Research  S e r v i c e  (1980, p. 10; p r e l i m i n a r y  1978 da ta ) .  
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Table 6 (continued) 

eBLM (1979b, Tab le  2-2, p. 2-4); does n o t  i n c l u d e  North and South Dakota. 
The most r e c e n t  e s t i m a t e  of c o a l  r e s e r v e s  i n  t h e  West, exc lud ing  North 
a n d  S o u t h  D a k o t a ,  i s  219.7 b i l l i o n  t o n s  (EIA 1981b ,  p. 8; see f o o t -  
n o t e  g ) .  

f C o n g r e s s i o n a l  Research S e r v i c e  (1980, p. 8; 1978 da ta ) ;  p r e l i m i n a r y  d a t a  
f o r  c o a l  p roduc t ion  i n  1979 i s  776 m i l l i o n  tons  (from same source) .  

gBLII (1979b, p. 2-1). The most r e c e n t  estimate of c o a l  r e s e r v e s  f o r  t h e  
n a t i o n  i s  475 b i l l i o n  t o n s  ( E I A  1981b ,  p. 7 ) ,  b u t  t h e  p r o p o r t i o n  o f  
f e d e r a l  c o a l  w a s  no t  d i s t i n g u i s h e d  i n  t h i s  p u b l i c a t i o n .  According t o  
Glass  ( 1 9 8 1 ) ,  r e s e r v e  e s t ima tes  f o r  w e s t e r n  c o a l ,  e s p e c i a l l y  i n  
Colorado,  Wyoming, and Montana, are i n a c c u r a t e  because they  are  based 
l a r g e l y  on o l d  g e o l o g i c  r e p o r t s .  BLM (1979b, p. 2-1) s ta tes  t h a t  t h e  
c o a l  r e s e r v e  e s t i m a t e s  f o r  t h e  West are probably  much too low. 
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A s  of March  1 9 7 8 ,  a b o u t  17.4 m i l l i o n  a c r e s  i n  t h e  West had  b e e n  

i d e n t i f i e d  by t h e  U.S. G e o l o g i c a l  S u r v e y  as "known r e c o v e r a b l e  c o a l  

r e s o u r c e  a r e a s "  (KRCRAs) (BLM 1979b, p. 2-5). The KRCRAs i n c l u d e  f e d e r a l  

a n d  n o n f e d e r a l  c o a l  a n d  a r e  t h e  a r e a s  c o n s i d e r e d  t o  h a v e  a h i g h  t o  

modera te  p o t e n t i a l  f o r  c o a l  development.  Of t h i s  17.4 m i l l i o n  acres of 

western KRCRAs, o n l y  4.7 m i l l i o n  acres (27%) i s  f e d e r a l  l and  i n  which t h e  

government a l s o  owns t h e  m i n e r a l  r i g h t s .  The remain ing  KRCRA a c r e a g e  is ,  

f o r  t h e  most p a r t ,  i n  one of two c a t e g o r i e s :  (1) n o n f e d e r a l  c o a l  w i t h  

n o n f e d e r a l  s u r f a c e  ownersh ip  (5.8 m i l l i o n  a c r e s  o r  34% of t o t a l  KRCRA 

a c r e a g e ) ,  and  (2) f e d e r a l  c o a l  w i t h  n o n f e d e r a l  s u r f a c e  o w n e r s h i p  

(6.7 m i l l i o n  ac re s  o r  39% o f  t o t a l  KRCRA a c r e a g e ) .  The BLM (1979b,  

p. 2-5) e s t ima tes  t h a t  t h e  f e d e r a l  g o v e r n m e n t  owns 72% o f  t h e  c o a l  

reserves i n  KRCRAs, l a r g e l y  because of t h e  f e d e r a l  government's s h a r e  of 

c o a l  i n  t h e  Powder R ive r  Basin. 

I n  summary, t h e  f e d e r a l  government owns about  70% of t h e  c o a l  i n  t h e  

West, bu t  most of t h e  government 's  c o a l  probably  u n d e r l i e s  n o n f e d e r a l  

l ands .  S t i l l ,  c o a l  r e s e r v e s  unde r ly ing  some f e d e r a l  l a n d s  i n  t h e  West 

a r e  abundant.  

GEOTEERMAL 

Geothermal  r e s o u r c e s  are g e n e r a l l y  grouped i n t o  c a t e g o r i e s  based on 

t h e  c h a r a c t e r i s t i c s  of t h e  h e a t  t r a n s f e r  sys tem and t h e  geology. M u f f l e r  

e t  al. (1978) r e c o g n i z e  f i v e  t y p e s  of geo the rma l  r e sources :  (1) conduc- 

t ion-dominated s y s t e m s  (such  as hot-dry-rock o r  h e a t  s t o r e d  i n  a r e a s  of 

n o r m a l  t o  a b o v e - n o r m a l  g e o t h e r m a l  g r a d i e n t s ) ;  ( 2 )  i g n e o u s - i n t r u s i v e  

sys t ems ;  (3) h igh- t empera tu re  015OoC) and modera te - tempera ture  (90 t o  

15OoC) h y d r o t h e r m a l  s y s t e m s ;  ( 4 )  l ow- tempera tu re  (<9OoC) hydro the rma l  
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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 

Annua 1 Identif ieda Undiscovereda 
production resources resources 
[megawatts, [ l o  l8 Joules, [lo .Joules, 

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

Western fed- ? ?  
eral lands 

1290+ (45%)b Data not 
available 

The 11 west- <lo00 (<loo%)' 2860 (97%)d 6955 (87%)d 
ern states 

Total U.S. <lOOOC 2940e 8000d 

aAccording 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). 
[l Joule(J) = 0.239 calories o r  9.5 x Btu]. 

J = 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. 

Almost 95% of this capacity is 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, 
Mevada, and Hawaii. This estimate does not include heat energy 
extracted and used directly from low-temperature (<90°C) thermal waters. 

C 

di.iuffler et al. (1978, p. 33). 

eIncludes 1290 x 10l8 Joules in national parks, mainly Yellowstone 
(Muffler et al. 1978, p. 157). 
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sys t ems ;  and ( 5 )  geopres su red  systems.  Many of t h e  sys t ems  are i n t e r -  

r e l a t e d ,  and boundar i e s  are a r b i t r a r y .  We c o n s i d e r  t h e  most i m p o r t a n t  of 

t h e s e  sys t ems ,  i n  terms of p o t e n t i a l l y  e x t r a c t a b l e  energy i n  t h e  n e a r  

t e rm ( t h e  n e x t  20 y e a r s ) ,  t o  b e  t h e  h y d r o t h e r m a l  s y s t e m s  o f  l o w ,  

moderate,  and h i g h  t e m p e r a t u r e  [ t y p e s  ( 3 )  and ( 4 )  above]. Because low- 

t e m p e r a t u r e  h y d r o t h e r m a l  r e s o u r c e s  a r e  g e n e r a l l y  b e l i e v e d  t o  o c c u r  

wide ly ,  w e  conclude t h a t  l a n d  w i t h d r a w a l s  w i l l  have l i t t l e  e f f e c t  on 

t h e i r  o v e r a l l  a v a i l a b i l i t y  shou ld  t h e s e  r e s o u r c e s  e v e n t u a l l y  prove econo- 

mical t o  use.  The re fo re ,  our  a n a l y s i s  c o n s i d e r s  o n l y  t h e  moderate- and 

h igh - t empera tu re  p a r t  of t h e  hydro the rma l  r e s o u r c e s  [ t y p e  ( 3 )  above]. 

The West i s  e s t i m a t e d  t o  c o n t a i n  a b o u t  97% o f  t h e  n a t i o n ' s  geo-  

t h e r m a l  r e s o u r c e s  i n  s y s t e m s  g r e a t e r  t han  9 O o C  and a t  d e p t h s  of less t h a n  

1.9 m i l e s  (Table  7). We a t t r i b u t e  about  one-half of t h e  97% t o  w e s t e r n  

f e d e r a l  l a n d s  ( s e e  T a b l e  7,  f o o t n o t e  b). Many t e c h n o l o g i c a l  problems and 

g e o l o g i c a l  u n c e r t a i n t i e s  must be overcome, however, b e f o r e  hydro the rma l  

s y s t e m s  i n  t h e  West can be developed economical ly .  I f  one c o n s i d e r s  t h e  

o v e r a l l  ene rgy  c o n t r i b u t i o n s  p o t e n t i a l l y  made by geo the rma l  r e s o u r c e s ,  

and e x c l u d e s  The Geysers  i n  C a l i f o r n i a ,  low- and moderate- temperature  

(<15OoC)  hydro the rma l  r e s o u r c e s  may u l t i m a t e l y  p r o v i d e  more energy i n  t h e  

form of d i r e c t  h e a t  e x t r a c t i o n  t h a n  t h e  few h igh - t empera tu re  g e o t h e r m a l  

developments  t h a t  may be producing e l e c t r i c i t y  by t h e  y e a r  2000. 

HYDROELECTRIC POWER 

H y d r o e l e c t r i c  power c o n t r i b u t e d  about  5% a n n u a l l y  t o  ou r  n a t i o n a l  

ene rgy  supp ly  i n  t h e  l a t e  1970s (DOE 1980a) bu t  s u p p l i e d  a much l a r g e r  

p a r t  of t h e  e l e c t r i c a l  r e q u i r e m e n t s  i n  some p a r t s  of t h e  coun t ry  (e.g., 

t h e  P a c i f i c  Northwest) .  The i n s t a l l e d  h y d r o e l e c t r i c  c a p a c i t y  and hydro- 

e l e c t r i c  p o t e n t i a l  of t h e  c o u n t r y  are (1) 63,702 megawatts  a t  e x i s t i n g  
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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 landsa 

Annual Potential at undeveloped, 
production identified sites 

[megawatts (percent of total)] 

Western federal ? ?  
lands 

The 11 western 39,427 ( 6 2 % )  
states 

Total U.S. 63,702 

7 5 , 0 0 0 ( ? )  ( 2 1 % ) b  

140,648 ( 4 0 % )  

353,948 

aAll 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, 72% (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 X o n t a n a  (15,313 m e g a w a t t s )  and C a l i f o r n i a  (13,053 m e g a w a t t s ) .  
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 7 5 , 7 6 0  megawatts, which has been rounded to 
75,000 megawatts. This represents 53% of the total potential of the 
West and 21% of the nation's hydroelectric power potential. 
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s i tes ;  (2 )  94,636 megawatts  of a d d i t i o n a l  p o t e n t i a l  a t  e x i s t i n g  s i tes ;  

and (3)  353,948 megawatts  of p o t e n t i a l  a t  undeveloped, i d e n t i f i e d  s i tes  

(U.S. Army Corps of Eng inee r s  1979). 

The West c o n t a i n s  4 0 %  of  t h e  n a t i o n ’ s  h y d r o e l e c t r i c  p o t e n t i a l .  

(Tab le  8). The p r o p o r t i o n  c o n t a i n e d  on w e s t e r n  f e d e r a l  l a n d s ,  a l t h o u g h  

n o t  known w i t h  c e r t a i n t y ,  i s  e s t i m a t e d  t o  b e  a b o u t  21% o f  t h e  t o t a l  

(Tab le  8). Most of t h i s  p o t e n t i a l ,  however, i s  p robab ly  on l a n d s  under  

t h e  j u r i s d i c t i o n  o f  t h e  U.S. F o r e s t  S e r v i c e ,  r a t h e r  t h a n  t h e  R L P l  ( s e e  

f o o t n o t e  b, Tab le  8). 

SUMMARY AND CONCLUSIONS 

W e s t e r n  federal lands constitute about 16% of the total onshore area 

of t h e  Un i t ed  S t a t e s ,  y e t  accoun t  f o r  (1) a l a r g e  p a r t  of ou r  uranium 

p r o d u c t i o n ,  r e s e r v e s ,  a n d  r e s o u r c e s ;  ( 2 )  a l a r g e  p a r t  o f  o u r  c o a l  

r e s e r v e s ;  (3 )  a l a r g e  p a r t  of ou r  i d e n t i f i e d  g e o t h e r m a l  r e s o u r c e s ;  and 

( 4 )  a m o d e r a t e l y  l a r g e  s h a r e  of ou r  o i l ,  g a s ,  and h y d r o e l e c t r i c  power 

r e s o u r c e s .  

A s  i n d i c a t e d  i n  F i g u r e  2(a),  about  8 quads of energy can be a t t r i -  

bu ted  each y e a r  t o  energy r e s o u r c e s  produced from w e s t e r n  f e d e r a l  l a n d s  

i n  t h e  l a t e  1970s [based  on t h e  p o t e n t i a l  amount of ene rgy  ( i n  q u a d r i l -  

l i o n  Rtus,  o r  quads)  d e r i v e d  from a l l  energy resl3urces produced a n n u a l l y  

,from w e s t e r n  f e d e r a l  l a n d s  (DOE 1980a, p. 2-4)]. T h i s  o u t p u t  r e p r e s e n t e d  

abou t  10% of our  t o t a l  a v e r a g e  ene rgy  supp ly  of 79.8 quads f o r  t h e  y e a r s  

1977 th rough  1979 (DOE 1980a). A more meaningfi-11 comparison emerges i f  

t h e  p r o d u c t i o n  of ene rgy  r e s o u r c e s  from w e s t e r n  f o d e r a l  l a n d s  i s  compared 

o n l y  w i t h  d o m e s t i c  p r o d u c t i o n  of energy r e s o u r c e s .  Thus, i f  t h e  energy 

c o n t r i b u t i o n s  from ene rgy- re source  i m p o r t s  a r e  excluded [ m a i n l y  o i l ;  see 

F i g u r e  2 ( a ) ] ,  d o m e s t i c  ene rgy- re sources  s u p p l i e d  an annua l  ave rage  of 



35 

ORNL-DWG 82-7793 

1 QUAD FROM 

COMBINED TOTAL OF ABOUT 5 QUADS FROM 
GEOTHERMAL, WOOD, REFUSE, ETC. WESTERN FEDERAL LANDS 

PROPORTION FROM WESTERN 

4s 

30 

AVERAGE ANNUAL SUPPLY OF ENERGY 
FROM DOMESTIC SOURCES ONLY, IN QUADS 

(1977- 1979) I (b: 

FROM 

TOTAL AREA OF US.. INCLUDING OFFSHORE 
AREAS TO A DEPTH OF 8.000 FEET 

(4 

Fig .  2. 
r o l e  of w e s t e r n  F e d e r a l  l a n d s .  Data averaged  f o r  1977,  1978,  and 1979 
from DOE (1980a) .  Average supp ly  of energy  f o r  t h i s  p e r i o d  w a s  79.8 
quads (consumption w a s  77.5 quads w i t h  t h e  d i f f e r e n c e  b e i n g  e x p o r t e d ) .  
Western F e d e r a l  l a n d s  accounted  f o r  abou t  10% of t o t a l  s u p p l y  o r  8 quads 
of energy  ( s e e  "a").  
supp ly  ( s e e  "b") produced from about  1 2 %  of t h e  r e s o u r c e  area of t h e  
c o u n t r y  ( s e e  "c'l). 

U.S. supp ly  of  ene rgy  and energy  r e s o u r c e s ,  and t h e  

T h i s  r e p r e s e n t e d  abou t  13% of domes t i c  ene rgy  
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61.4 quads of energy d u r i n g  1977, 1978, and 1979 [ F i g u r e  2(b)]. Of t h i s  

a m o u n t ,  1 3 %  ( 8  q u a d s )  i s  a t t r i b u t e d  t o  w e s t e r n  f e d e r a l  l a n d s ,  w h i c h  

c o n s t i t u t e  1 2 %  o f  t h e  t o t a l  a r e a  of  t h e  U n i t e d  S t a t e s  t o  a n  o f f s h o r e  

d e p t h  of abou t  8000 f e e t  [ F i g u r e  2(c)].  T h e r e f o r e ,  compared w i t h  domes- 

t i c  p r o d u c t i o n  of ene rgy  r e s o u r c e s  (and conve r t ed  t o  quads of energy) ,  

w e s t e r n  f e d e r a l  l a n d s  now produce energy r e s o u r c e s  i n  amounts rough ly  

p r o p o r t i o n a l  t o  t h e i r  s i z e .  

I n  t h e  f u t u r e ,  a g r e a t e r  s h a r e  of ou r  ene rgy  r e s o u r c e s  w i l l  p robab ly  

come from w e s t e r n  f e d e r a l  l ands .  There i s  l i t t l e  doubt t h a t  c o a l  pro- 

d u c t i o n  from f e d e r a l  l a n d s  i n  t h e  c o a l - r i c h  Powder R i v e r  Bas in  of Montana 

and Wyoming w i l l  c o n t i n u e  t o  i n c r e a s e ,  perhaps s i g n i f i c a n t l y .  O i l  and 

g a s  p r o d u c t i o n  f r o m  p a r t s  of  t h e  t h r u s t  b e l t - - - p a r t i c u l a r l y  w e s t e r n  

Wyoming and n o r t h e r n  Utah--should a l s o  i n c r e a s e .  I f  energy c o n t r i b u t i o n s  

f r o m  n u c l e a r  p o w e r  i n c r e a s e ,  much o f  t h e  f u e l  may come f r o m  w e s t e r n  

f e d e r a l  l a n d s .  T h u s ,  i n  t h e  n e a r  f u t u r e ,  w e s t e r n  f e d e r a l  l a n d s  w i l l  

p r o d u c e  more  e n e r g y  r e s o u r c e s  t h a n  t h e i r  s i z e  a l o n e  m i g h t  s u g g e s t .  

Abundant g e o l o g i c  d a t a ,  however, i n d i c a t e  t h a t  many w e s t e r n  f e d e r a l  l a n d s  

do no t  have a s i g n i f i c a n t  ene rgy- re source  p o t e n t i a l .  The problem, of 

c o u r s e ,  i s  t o  i d e n t i f y  t h o s e  areas (and WSAs) t h a t  do have a s i g n i f i c a n t  

p o t e n t i a l  f o r  energy r e s o u r c e s  and then  t r a n s f e r  t h i s  i n f o r m a t i o n  t o  t h e  

l and  manager. 
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Part 2. 

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

INTRODUCTION 

A s  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 ELM for accelerated studies of their wilderness suitability 

in order to hasten land-use recommendations 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 les$ likely to 

occur in these areas. Moreover, we wish to emphasize only the areas of 

most significant conflict between WSAs and potential energy-resources, 

n o t  every area of possible conflict. 
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Each i n d i v i d u a l  r e s o u r c e  a n a l y s i s  c o n t a i n s ,  in t h e  l a s t  paragraph,  a 

q u a n t i t a t i v e  estimate O E  t h e  volume ( o r  tonnage) OF t h e  r e s o u r c e  t h a t  may 

he  c o n t a i n e d  w i t h i n  t h e  t o t a l  a c r e a g e  of  WSAs. D e r i v a t i o n  of  t h e  

estimates is e x p l a i n e d  i n  each a n a l y s i s .  We c o n s i d e r  t h e s e  estimates t o  

be r e a s o n a b l e  upper l i m i t s ,  and t h r e e  p r e m i s e s  should be understood:  

1. Est imates  a p p l y  t o  t h e  e n t i r e  24.3 mil l - ion  a c r e s  of WSAs 
now i d e n t i f i e d  by t h e  ELM i n  t h e  11. w e s t e r n  s t a t e s ,  
a l t h o u g h  many, i f  not  most, of t h e s e  WSA;; w i l l  probably n o t  
be d e s i g n a t e d  as w i l d e r n e s s .  

2 .  E s t i m a t e s  were d e r i v e d  Erom d a t a  i n  r e c e n t  g o v e r n m e n t  
r e p o r t s ,  b u t  a s s u m p t i o n s  and  j u d g m e n t s  u s e d  t o  a s s i g n  
r e s o u r c e s  t o  WSAs were ours .  For  s i m p l i c i t y ,  w e  used t h e  
mean a m o u n t  of  r e s o u r c e s  e s t i m a t e d  i n  t h e s e  g o v e r n m e n t  
r e p o r t s ,  r a t h e r  t han  t h e  range of r e s o u r c e  estimates t h a t  
co r re spond  t o  v a r i o u s  p r o b a b i l i t y - o f - o c c u r r e n c e  l e v e l s ,  
u s u a l l y  5% and 95%. The q i i a n t i t y  of each r e s o u r c e  a s s i g n e d  
t o  WSAs i s  based on a c a l c u l a t e d  and /o r  v i s u a l  es t imate  of 
t h e  WSA-acreage i n  each of t h e  resourcl? areas d e f i n e d  i n  
t h e s e  g o v e r n m e n t  r e p o r t s .  Where v i s u a l  e s t i m a t e s  were  
r e q u i r e d ,  w e  a lways  chose t h e  most r e a s o n a b l e  upper l i m i t  
of WSA-acreage ( a s  a p e r c e n t  of t h e  t o t a l  a c r e a g e  of t h e  
r e s o u r c e  a r e a ) .  We emphasize,  however, t h a t  land-use dec i -  
s i o n s  w i l l  (and shou ld )  be made by t h e  BLM on t h e  b a s i s  of 
t r a c t - s p e c i f i c  a n a l y s e s .  The c u m u l a t i v e  e s t i m a t e s  of 
e n e r g y  r e s o u r c e s  a s s i g n e d  t o  WSAs i n  t h i s  r e p o r t  s h o u l d  
t h e r e f o r e  be v i e w e d  o n l y  as a s t a t e m e n t  of r e l a t i v e  energy- 
r e s o u r c e  importance.  

3 .  E n e r g y  r e s o u r c e s  a s s i g n e d  t o  t h e  t o t a l  WSA-acreage a r e  
based on c u r r e n t  r e s o u r c e  estimates. T h i s  i s  d e s p i t e  t h e  
f ac t  t h a t  r e s o u r c e  e s t i m a t i o n  i s  a dynamic p r o c e s s  i n  which 
estimates are c o n t i n u a l l y  r e e v a l u a t e d  a: a d d i t i o n a l  i n f o r -  
ma t ion  becomes a v a i l a b l e .  I n  g e n e r a l ,  however, r e g a r d l e s s  
of how t h e  o v e r a l l  r e s o u r c e  p o t e n t i a l  of a r e g i o n  may va ry  
th rough  t ime, t h e  p e r c e n t a g e  of t o t a l  r e s o u r c e s  t h a t  can 
r e a s o n a b l y  be a t t r i h u t e d  t o  WSAs w i t h i n  t h i s  r e g i o n  w i l l  
r e m a i n  a h o u t  t h e  same. F o r  e x a m p l e ,  a s  t h e  o i l  and  g a s  
p o t e n t i a l  of  e x i s t i n g  w i l d e r n e s s  a r e a s  i n  p a r t s  of t h e  
w e s t e r n  t h r u s t  b e l t  h a s  i n c r e a s e d  d u r i n g  t h e  l a s t  s i x  
y e a r s ,  s o  h a s  t h e  o i l  and gas p o t e n t i a l  of a l l  o t h e r  l a n d s  
i n  t h e  t h r u s t  b e l t .  

DISTRIBUTION OF WSAs IN TEE WESTERN UNITED STATES 

F i g u r e  3 shows t h e  d i s t r i b u t i o n  of WSAs i n  t h e  West as of s p r i n g  

1981. T h i s  i n f o r m a t i o n  w a s  o b t a i n e d  from pub l i shed  r e p o r t s  by t h e  RLLM; 

t h e s e  r e p o r t s  are  a v a i l a b l e  f r o m  each RLPI s t a t e  c f f i c e .  
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Fig. 3. 
Spring 1981. 

The distribution of WSAs in the western United States as of 
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The boundary of each  WSA was manual ly  t r a n s f e r r e d  t o  t r a n s p a r e n t  

acetate a t  a scale of 1:2,500,000 and then  reduced p h o t o g r a p h i c a l l y  t o  

t h e  s i z e  of F i g u r e  3. Because of t h i s  r e d u c t i o n  i n  s i z e ,  i n d i v i d u a l  WSAs 

have n o t  been l a b e l e d ,  and many a p p a r e n t l y  d i s t i n c : t  WSAs on F i g u r e  3 are 

a c t u a l l y  c l u s t e r s  of two o r  more t h a t ,  i n  d e t a i l ,  may be s e p a r a t e d  by 

roads .  

NOTE OF CAUTION 

The r e a d e r  i s  cau t ioned  t h a t  t h e  appa ren t  c o n f l i c t s ,  o r  a r e a s  of 

co inc idence ,  i l l u s t r a t e d  i n  F i g u r e s  4 th rough 7 may a c t u a l l y  be s l i g h t l y  

g r e a t e r ,  o r  less, t h a n  sugges t ed  by t h e s e  f i g u r e s .  Th i s  d e v i a t i o n  i s  

caused by s l i g h t  v a r i a t i o n s  i n  scale among t h e  v a r i o u s  d a t a  sets  used t o  

c o n s t r u c t  t h e s e  f i g u r e s .  The  problem can became p a r t i c u l a r l y  s e v e r e  

a l o n g  t h e  a r b i t r a r y  b o u n d a r i e s  o f  r e s o u r c e  a r e ' a s .  T h e r e f o r e ,  t h e s e  

f i g u r e s  shou ld  n o t  be used t o  draw conc lus ions  on t h e  energy-resource  

p o t e n t i a l  of i n d i v i d u a l  WSAs. 

COINCIDENCE BETWEEN WSAs AND AREAS OF IMPORTANT OIL AND GAS POTENTIAL 

F i g u r e  4 i d e n t i f i e s  t h o s e  a r e a s  i n  t h e  w e s t e r n  Uni ted  States t h a t  

a r e  e s t i m a t e d  t o  h a v e  a h i g h  t o  m o d e r a t e  p o t e n t i a l  f o r  u n d i s c o v e r e d ,  

r e c o v e r a b l e  o i l  and g a s  r e sources .  The b a s i s  f o r  a s s i g n i n g  an  a r e a  a 

h i g h  o r  moderate  p o t e n t i a l  was s u b j e c t i v e  and conies l a r g e l y  from d a t a  i n  

Dol ton  e t  a l .  (1981). S m a l l  areas t h a t  c l e a r l y  have no p o t e n t i a l  f o r  o i l  

and gas  r e s o u r c e s ,  such  as basement u p l i f t s  i n  Ccllorado and Wyoming, a r e  

no t  d i s t i n g u i s h e d  i n  t h e  f i g u r e .  

Recent e s t i m a t e s  of und i scove red  o i l  and gas  r e s o u r c e s  by t h e  US. 

G e o l o g i c a l  Survey (Dol ton  e t  a l .  1981) show t h e  most impor t an t  r e s o u r c e  

a r e a s  in t h e  West t o  b e  ( F i g u r e  4 ) :  ( 1 )  t h e  t h r u s t  b e l t  i n  w e s t e r n  
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Fig. 4 .  The coincidence between WSAs and areas of high to moderate 
potential for oil and gas. 
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Wyoming, n o r t h e r n  Utah, and s o u t h e a s t e r n  Idaho;  ( 2 )  t h e  t h r u s t  b e l t  i n  

e a s t e r n  Nevada and w e s t e r n  Utah; ( 3 )  t h e  b a s i n s  of s o u t h w e s t e r n  Wyoming; 

and  ( 4 )  t h e  P e r m i a n  B a s i n ,  o n l y  p a r t  of  w h i c h  i s  i n  t h e  r e g i o n  u n d e r  

s t u d y  i n  t h i s  r e p o r t  (Mew Mexico). S u b s t a n t i a l  gas  r e sources  a r e  a l s o  

e s t i m a t e d  f o r  t h e  U i n t a ,  P i ceance ,  and Eag le  Bas ins  i n  Colorado, and f o r  

t h e  t h r u s t  b e l t  i n  Montana .  The WSA-acreage i n  e a c h  o f  t h e s e  h i g h -  

p o t e n t i a l  a r e a s ,  however,  i s  r e l a t i v e l y  s m a l l  (F igu re  4 ) .  Other  a r e a s  

w i t h  a modera te  p o t e n t i a l  f o r  o i l  and gas ,  bu t  i n  which many WSAs occur ,  

i n c l u d e  (F igu re  4 ) :  (1) t h e  Paradox Bas in  i n  e a s t e r n  Utah and w e s t e r n  

Colorado; ( 2 )  t h e  t h r u s t  b e l t  i n  s o u t h e r n  Nevada, s o u t h e a s t e r n  C a l i f o r -  

n i a ,  and w e s t - c e n t r a l  Arizona;  and ( 3 )  deep p a r t s  of t h e  Columbia P l a t e a u  

i n  s o u t h e r n  Oregon. 

Because of t h e  l a r g e  number and a c r e a g e  of WSAs con ta ined  i n  t h e s e  

areas, w e  recommend t h a t  t h e  BLM beg in  a c c e l e r a t e d  s t u d i e s  of t h e s e  WSAs 

t o  d e t e r m i n e  t h e i r  o i l  a n d  g a s  p o t e n t i a l  and  t h e i r  s u i t a b i l i t y  f o r  

w i l d e r n e s s  recommendation. The o t h e r  r e g i o n s  i d e n t i f i e d  i n  F i g u r e  4 a s  

having  h i g h  t o  modera te  p o t e n t i a l  f o r  o i l  and gas  c o n t a i n  very  few WSAs, 

and a c c e l e r a t e d  s t u d i e s  of t h e  WSAs i n  t h e s e  r e g i o n s  are n o t  warran ted .  

Q u a n t i t a t i v e  E s t i m a t e s  

We e s t i m a t e  t h a t  as much as 0.5 b i l l i o n  b a r r e l s  of o i l  and 2.3 t r i l -  

l i o n  c u b i c  f e e t  of g a s  might  be con ta ined  i n  t h e  24.3 m i l l i o n  a c r e s  of 

WSAs. Th i s  amount r e p r e s e n t s  about  0.6% of our  t o t a l  undiscovered  o i l  

r e s o u r c e s  of 83 b i l l i o n  b a r r e l s  and about  0.4% of our  t o t a l  undiscovered  

gas  r e s o u r c e s  of 594 t r i l l i o n  c u b i c  feet .  These e s t i m a t e s  were de r ived  

a s  f o l l o w s :  (1) t h e  t o t a l  ac reage  was c a l c u l a t e d  f o r  each  of 35 sub- 

p rov inces  and f o r  p a r t s  of 4 a d d i t i o n a l  subprov inces  which compr ise  t h e  

11 w e s t e r n  s t a t e s  shown i n  Dolton e t  a l .  (1981); ( 2 )  t h e  a c r e a g e  of WSAs 
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w i t h i n  each subprov ince  was e s t i m a t e d  from t h e  d i s t r i b u t i o n  and WSA- 

a c r e a g e  w i t h i n  each s t a t e  as of November 1981 ( p e r s o n a l  communication t o  

E. H. Oakes, December 16, 1981, RLM Wi lde rness  Group, Washington, D.C.); 

( 3 )  t h e  p e r c e n t a g e  of WSA-acreage w i t h i n  each subprov ince  was c a l c u l a t e d  

and m u l t i p l i e d  by t h e  t o t a l  mean e s t i m a t e  f o r  o i l  (and f o r  g a s )  f o r  t h a t  

subprov ince ;  and ( 4 )  o i l  and g a s  estimates f o r  WSAs i n  each of t h e  39 

s u b p r o v i n c e s  were t o t a l e d .  (The r a w  d a t a  and c a l c u l a t i o n s  used t o  make 

t h e s e  estimates are a v a i l a b l e  on r eques t . )  

The most s i g n i f i c a n t  p o t e n t i a l  i m p a c t s  t o  o i l  and gas  r e s o u r c e s  are 

expec ted  i n  t h e  Paradox Basin of IJtah and Colorado. According t o  Dolton 

e t  a l .  ( 1 9 8 1 ) ,  t h e  P a r a d o x  B a s i n  i s  e s t i m a t e d  t o  c o n t a i n  1 .2  b i l l i o n  

b a r r e l s  of o i l  and 3.8 t r i l l i o n  c u b i c  f e e t  of gas ,  which r e p r e s e n t  about  

1.5% of ou r  und i scove red  o i l  r e s o u r c e s  and about  0.6% of ou r  undiscovered 

g a s  r e s o u r c e s  (mean  e s t i m a t e s ) .  From t h e  o u t l i n e  of  t h i s  r e g i o n  i n  

D o l t o n  e t  a l .  ( 1 9 8 1 ) ,  t h e  P a r a d o x  B a s i n  e n c o m p a s s e s  a b o u t  25 m i l l i o n  

ac re s  o f  l a n d ,  of  w h i c h  88% i s  e s t i m a t e d  t o  b e  owned by t h e  f e d e r a l  

government (government owner sh ip  does no t  i n c l u d e  I n d i a n  r e s e r v a t i o n s ) .  

We est imate  t h e  WSA-acreage t o  be abou t  2.6 m i l l i o n ,  which i s  about 10% 

of t h e  t o t a l  area of t h i s  subprovince.  Undiscovered r e s o u r c e s  a s s i g n e d  

t o  WSAs i n  t h i s  subprov ince  may, t h e r e f o r e ,  amount t o  120 m i l l i o n  b a r r e l s  

of o i l  and 380 b i l l i o n  c u b i c  f e e t  of gas. 

COINCIDENCE BETWEEN WSAs AND AREAS OF IMPORTANT URANIUM POTENTIAL 

F i g u r e  5 shows t h e  co inc idence  of WSAs and a r e a s  of moderate  t o  h i g h  

p o t e n t i a l  f o r  uranium resources .  The i n f o r m a t i o n  used t o  d e t e r m i n e  t h e  

most f a v o r a b l e  uranium areas comes from DOE (1980b) and i n c l u d e s  a l l  

r e s o u r c e  a r e a s  a s s i g n e d  t o  DOE'S s p e c u l a t i v e - ,  p o s s i b l e - ,  a n d  probahle-  

r e s o u r c e  c a t e g o r i e s .  
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BOUNDARY O F  RESOURCE REGION DISCUSSED IN TEXT 

LETTER REFERS T O  RESOURCE REGION 

WSA (WILDERNESS STUDY AREA)  

Fig .  5. The c o i n c i d e n c e  between WSAs and areas of h i g h  t o  moderate  
p o t e n t i a l  for uranium. 
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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). Theref ore, 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 region, 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 wiltderness study areas 

Resource 
region 

Resources 
Potential Potential-resource assigned 
res our ces area occupied to FJSAs 
(tons) by WSAs ( X )  (tons) 

A .  Colorado Plateau 

B. Wyoming Basins 

C. Basin and Range 

D. Great Plains 

E. Southern Rockies 

F. Northern Rockies 

G. Pacific Coast 

H. Columbia Plateau 

Total 

1,343,500 

632,300 

415,900 

302,500 

236,300 

191,200 

20,500 

20,400 

0.07 

0.05 

0.05 

0.01 

0.03 

0.03 

0.01 

0.01 

~~ - 

94,045 

31,615 

20,795 

3,035 

7,089 

5,736 

612 

205 

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 illustrated 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 t h e  c o a l  b a s i n s  are no t  a v a i l a b l e  o r ,  in a few cases, may no t  y e t  have 

been i d e n t i f i e d  as  KRCRAs by t h e  1J.S. G e o l o g i c a l  Survey. [According t o  

t h e  U.S. G e o l o g i c a l  S u r v e y  ( p e r s o n a l  c o m m u n i c a t i o n  t o  E. H. Oakes ,  

December 1981, Conse rva t ion  D i v i s i o n ) ,  an a d d i t i o n a l  5 m i l l i o n  acres of 

KRCRAs have been i d e n t i f i e d  by t h e  U.S. G e o l o g i c a l  Survey s i n c e  pub l i ca -  

t i o n  of t h e  KRCRA-map c o n t a i n e d  i n  RLM (1979b). The re fo re ,  some WSAs 

t h a t  are  n o t  shown on F i g u r e  6 may be w i t h i n  t h e s e  newly d e f i n e d  KRCRAs.] 

A s  i l l u s t r a t e d  i n  F i g u r e  6 ,  f e w  p o t e n t i a l  c o n f l i c t s  e x i s t  between 

K R C R A s  a n d  WSAs. The mos t  s i g n i f i c a n t  a p p a r e n t  c o n f l i c t  i s  on t h e  

K a i p a r o w i t s  P l a t e a u  i n  s o u t h w e s t e r n  1Jtah. The impor t ance  of t h i s  c o a l ,  

h o w e v e r ,  i s  q u e s t i o n a b l e  b e c a u s e  much o f  i t  c a n n o t  now be  d e v e l o p e d  

commercial ly .  Fu r the rmore ,  abundant and readi1.y e x t r a c t a b l e  c o a l  i s  

a v a i l a b l e  f r o m  n e a r b y  a r eas ,  p a r t i c u l a r l y  i n  c e n t r a l  U t a h  and  n o r t h -  

e a s t e r n  Arizona. O t h e r  areas w i t h  minor p o t e n t i a l  c o n f l i c t s  i n c l u d e  t h e  

S a n  J u a n  B a s i n  i n  N e w  M e x i c o ,  t h e  G r e e n  R i v e r  B a s i n  i n  s o u t h w e s t e r n  

Wyoming, and t h e  Powder R i v e r  Bas in  i n  Montana and Wyoming ( F i g u r e  6). 

The o n l y  area recommended t o  t h e  BLM f o r  a c c e l e r a t e d  s t u d y  on t h e  b a s i s  

of p o t e n t i a l  c o n f l i c t s  between c o a l  and WSAs is  t h e  K a i p a r o w i t s  P l a t e a u .  

[ S e e  Oakes  e t  a l .  (1981)  f o r  a n  e v a l u a t i o n  and  r a n k i n g  o f  t h e  e n e r g y -  

r e s o u r c e  p o t e n t i a l  of WSAs i n  s o u t h w e s t e r n  Utah.] 

q u a n t i t a t i v e  Est imates  

We est imate  t h a t  about  3 b i l l i o n  t o n s  of c o a l  may be con ta ined  i n  

t h e  24.3 m i l l i o n  a c r e s  of  WSAs. T h i s  amoun t  r e p r e s e n t s  0.7% o f  o u r  

n a t i o n ' s  t o t a l  c o a l  r e s e r v e  of  4 3 8  b i l l i o n  t o n s  ( s e e  T a b l e  6 ,  f o o t -  

n o t e  g). The c o a l  a t t r i b u t e d  t o  WSAs was d e r i v e d  by e s t i m a t i n g  t h e  

p e r c e n t a g e  of l and  occupied by WSAs w i t h i n  t h e  KEXRAs shown i n  F i g u r e  6,  

and by then  m u l t i p l y i n g  t h i s  p e r c e n t a g e  by t h e  t o t a l  c o a l  r e s e r v e  f o r  t h e  
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r e g i o n ,  as  e s t i m a t e d  by BLM (1979b ,  C h a p t e r  1, p. 1 -4 ,  and  C h a p t e r  2 ,  

p. 2-3). [Th i s  e s t i m a t e  assumes t h a t  most of t h e  c o a l  r e s e r v e  i n  each  

c o a l  r e g i o n  d e f i n e d  i n  BLM (1979b)  i s  c o n t a i n e d  i n  KRCRAs.] F o r  t h e  

s o u t h w e s t e r n  Utah/Uinta  r eg ion ,  w e  e s t i m a t e  t h a t  WSAs cover  10% of t h e  

KRCRAs. The c o a l  r e s e r v e s  i n  t h i s  r e g i o n  a r e  e s t i m a t e d  a t  7.2 b i l l i o n  

t o n s  (BLM 1979b, p. 2-3); w e  t h e r e f o r e  a s s i g n e d  720 m i l l i o n  tons  of c o a l  

t o  WSAs i n  t h i s  region.  For  t h e  San Juan  Region, w e  estimate t h a t  WSAs 

cover  5% of t h e  KRCRAs. Coal  r e s e r v e s  i n  t h i s  r e g i o n  are e s t i m a t e d  a t  

4.2 b i l l i o n  t o n s  (RLM 1979b, p. 2-3); t h u s ,  210 m i l l i o n  t o n s  of c o a l  are 

a l l o t t e d  t o  WSAs i n  t h e  San Juan  Region. For  t h e  Green River/Hams Fork 

Region, w e  e s t i m a t e  t h a t  WSAs cover  5% of t h e  KRCRAs. Coal  r e s e r v e s  i n  

t h i s  r e g i o n  a r e  e s t i m a t e d  a t  15.5 b i l l i o n  t o n s  (BLM 1979b, p. 2-3); t hus ,  

780 m i l l i o n  tons  of c o a l  are a l l o t t e d  t o  WSAs i n  t h i s  region.  F i n a l l y ,  

€ o r  t h e  Powder R i v e r  Bas in  Region, w e  e s t i m a t e  t h a t  WSAs cover  on ly  1% of 

t h e  KRCRAs. Coal  r e s e r v e s  i n  t h i s  r e g i o n  a r e  es t imated a t  142.5 b i l l i o n  

t o n s  (RLM 1979b, p. 2-3); t hus ,  1.43 b i l l i o n  tons  of c o a l  a r e  a l l o t t e d  t o  

WSAs i n  t h e  Powder River  Basin.  

The t o t a l  c o a l  r e s e r v e  a s s i g n e d  t o  WSAs i n  t h e  f o u r  c o a l  r e g i o n s  i s  

3.13 b i l l i o n  tons.  D e t a i l e d  i n v e s t i g a t i o n s  of t h e  WSAs i n  t h e s e  c o a l  

r e g i o n s ,  h o w e v e r ,  would p r o b a b l y  s h o w  t h a t  t h i s  e s t ima te  i s  t o o  h i g h  

b e c a u s e :  (1) we h a v e  a s s u m e d ,  as  m e n t i o n e d  p r e v i o u s l y ,  t h a t  t h e  c o a l  

r e s e r v e s  i n  e a c h  c o a l  r e g i o n  d e f i n e d  by BLM (1979b)  a r e  c o n t a i n e d  

e n t i r e l y  w i t h i n  KRCRAs, ( 2 )  t h e  WSA-acreage w i t h i n  each  KRCRA i s  probably  

ove r -e s t ima ted ,  and (3)  a r e a s  w i t h  i m p o r t a n t  coal-development  p o t e n t i a l  

have g e n e r a l l y  been d i s t u r b e d  enough t o  p r e c l u d e  t h e  e s t a b l i s h m e n t  of 

WSAs; t h e  s c o p e  and  p u r p o s e  of  t h i s  s t u d y ,  h o w e v e r ,  p r e c l u d e d  s i t e -  

s p e c i f i c  ana lyses .  
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COINCIDENCE BETWEEN WSAs AND AREAS OF IMPORTANT GEOTBERMAL RESOURCES 

F i g u r e  7 s h o w s  t h e  d i s t r i b u t i o n  o f  g e o t h e r m a l  r e s o u r c e s  i n  t h e  

w e s t e r n  Un i t ed  S t a t e s .  The major  t y p e s  of g e o t h e r m a l  r e s o u r c e  w i t h i n  

t h e s e  areas i n c l u d e  h y d r o t h e r m a l  s y s t e m s  g r e a t e r  t han  90°C, p o s s i b l e  

c o n t e m p o r a r y  magma c h a m b e r s ,  a n d  a r e a s  o f  h i g h  h e a t - f l o w  ( B l a c k w e l l  

1978). The boundar i e s  of t h e  r e s o u r c e  areas w e r e  drawn s u b j e c t i v e l y  by 

d e t e r m i n i n g  t h e  d i s t r i b u t i o n  of each  r e s o u r c e  type  mentioned above. Much 

of t h e  a c r e a g e  w i t h i n  t h e s e  r e g i o n s ,  however, w.il l  have l i t t l e ,  i f  any, 

g e o t h e r m a l  p o t e n t i a l .  We have a l s o  p l o t t e d  on F i g u r e  7 t h e  d i s t r i b u t i o n  

of  i d e n t i f i e d  h y d r o t h e r m a l  s y s t e m s  g r e a t e r  t h a n  1 5 O o C  ( d a t a  f r o m  

R l a c k w e l l  1978). These are t h e  on ly  hydrotherm(31 s y s t e m s  now known i n  

t h e  U n i t e d  S t a t e s  f r o m  w h i c h  e l e c t r i c a l  e n e r g y  c o u l d  p o t e n t i a l l y  be 

g e n e r a t e d  i n  t h e  n e a r  f u t u r e .  

From a r e g i o n a l  s t a n d p o i n t ,  t h e  c o i n c i d e n c e  between WSAs and areas 

w i t h  moderate- t o  h i g h - t e m p e r a t u r e  g e o t h e r m a l  r e s o u r c e s  i s  most a p p a r e n t  

i n  n o r t h w e s t e r n  Nevada and s o u t h e a s t e r n  Oregon ( F i g u r e  7). I f  many WSAs 

i n  t h i s  r e g i o n  were d e s i g n a t e d  as w i l d e r n e s s  by Congress,  e x p l o r a t i o n  f o r  

g e o t h e r m a l  r e s o u r c e s  cou ld  be hampered because of'  r e s t r i c t i o n s  imposed on 

d a t a - g a t h e r i n g  e f f o r t s  s u c h  as  d r i l l i n g  a n d  : se i smic  work. O v e r a l l  

i m p a c t s  t o  t h e  g e o t h e r m a l  i n d u s t r y  and t o  t h e  p u b l i c ,  however, would 

p robab ly  be minor because most of t h e  c u r r e n t l y  i d e n t i f i e d  h y d r o t h e r m a l  

s y s t e m s  i n  t h i s  r e g i o n  do  n o t  c o i n c i d e  w i t h  LISAs. F u r t h e r m o r e ,  t h e  

f u t u r e  p o t e n t i a l  € o r  widespread u s e  of even t h e s e  known hydro the rma l  

s y s t e m s  is  u n c e r t a i n  a t  t h e  p r e s e n t  time. 

O u a n t i t a t i v e  Est imates  

We d i d  not es t imate  t h e  amount of geo the rma l  energy t h a t  might be 

c o n t a i n e d  i n  t h e  24.3  m i l l i o n  ac re s  of  WSAs l i e c a u s e  (1) t h e  p r e s e n t  
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Fig. 7. The coincidence between WSAS and areas of geothermal resources. 
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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 B E W E N  WSAs AND AREAS OF HYDROELECTlUC 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 m o s t  WSAs 

are within arid regions that have essentially no potential for hydro- 

electric power. Moreover, the preponderance of those western federal 

lands estimated i n  Table 8 to contain 21% of  the nation's hydroelectric 

power potential are probably under the jurisdiction of the U.S. Forest 

Service rather than the RLM. Those WSAs that contain flowing streams are 

generally very inaccessible, and the discharge of the streams is usually 

negligible. Some exceptions no doubt exist, but these must be identified 

on a tract-specif ic basis. 

Quantitative Estimates 

We believe that the RLM wilderness review program will preclude from 

development much less than 1% of the estimated hydroelectric 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 megawattslacre 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 75% to 1200 megawatts, or 0.3% 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 RLM 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 

W S A s  i s  summarized i n  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 0.8% of the total area (onshore and offshore) of the 

United States, but their oil and gas potential is estimated at only 0.6% 

and 0.4%, respectively, of total IJ.S. undiscovered oil and gas resources. 



5 4  

F o r  t h e  o t h e r  r e s o u r c e s ,  t h e  WSA-acreage i s  c c m p a r e d  w i t h  t h e  t o t a l  

r e s o u r c e - p o t e n t i a l  f o r  onshore areas on ly ,  of whj (ch WSAs r e p r e s e n t  about  

1% of t h e  area. Only und i scove red  uranium r e s o u r c e s  a s s i g n e d  t o  WSAs are  

e s t i m a t e d  t o  be g r e a t e r  t h a n  1% of t o t a l  U.S. r e s o u r c e s  ( 4 % ) ,  whereas  t h e  

c o a l  r e s e r v e s  and t h e  h y d r o e l e c t r i c  power p o t e n t i a l  of WSAs are  e s t i m a t e d  

a t  0.7% and 0.3%, r e s p e c t i v e l y ,  of t o t a l  U.S. p o t e n t i a l .  

T a b l e  10. Energy-resource p o t e n t i a l  of W S A s  i n  the W e s t a  

Commodity U.S. r e s o u r c e  p o t e n t i a l  

O i l  0.6% (abou t  0.5 b i l l i o n  b a r r e l s )  

G a s  0.4% ( 2 . 3  trillion c u b i c  f e e t )  

Uranium 4.0% (0.16 m i l l i o n  t o n s  uranium o x i d e )  

Coal 0.7% ( 3  b i l l i o n  t o n s  of r e s e r v e s )  

Geothermal No estimate 

Hy d r  oe l e  c t r i c 0.3% (1200 megawatts)  
~ - -  

aSee T a b l e  2 f o r  d e t a i l s  and r e f e r e n c e s .  

From a g e o l o g i c a l  s t a n d p o i n t  i t  i s  i m p o s s i b l e  f o r  t h e s e  r e s o u r c e s  t o  

be d i s t r i b u t e d  e v e n l y  throughout  t h e  24.3 m i l l i o n  a c r e s  of WSAs. Thus, 

o n l y  some WSAs w i l l  be i m p o r t a n t  as a p o t e n t i a l  f u t u r e - s o u r c e  of energy 

r e s o u r c e s .  Moreover, w e  b e l i e v e  i t  i s  r e a s o n a b l e  t o  assume t h a t  o n l y  a 

p a r t  of t h e  t o t a l  WSA-acreage w i l l  u l t i m a t e l y  be included i n  t h e  7Tational 

W i l d e r n e s s  P r e s e r v a t i o n  System. Those WSAs no t  recommended f o r  wi l d e r -  

ness  w i l l  p robab ly  become a v a i l a b l e  f o r  mul t ip l e -use  purposes.  
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APPENDIX 

CURRENT AND FUTUBE AVAILABILITY 
OF FEDERAT. ONSHORE LANDS 

IN THE WESTERN UNITED STATES 
FOR MINERAL ACTIVITY 

INTRODUCTION 

A s  demons t r a t ed  i n  P a r t  1 of t h i s  r e p o r t ,  f e d e r a l  onshore  l a n d s  i n  

t h e  11 w e s t e r n  s ta tes  ( t h e  West) now c o n t r i b u t e  about  8 quads of energy,  

o r  13% of our  na t ion ' s  domes t i c  energy  supply.  Fu r the rmore ,  t h e s e  l a n d s  

have t h e  p o t e n t i a l  t o  supply  a n  even l a r g e r  s h a r e  of  ou r  domes t i c  energy  

supp ly  i n  t h e  f u t u r e .  The a c t u a l  f u t u r e  ene rgy  c o n t r i b u t i o n s  made by 

t h e s e  l a n d s ,  however,  w i l l  depend t o  some e x t e n t  on t h e i r  a v a i l a b i l i t y  

f o r  m i n e r a l  e x p l o r a t i o n  and  d e v e l o p m e n t .  U n f o r t u n a t e l y ,  t h e r e  i s  

widesp read  d i sag reemen t ,  e s p e c i a l l y  between t h e  m i n e r a l s  i n d u s t r y  and 

e n v i r o n m e n t a l  g r o u p s ,  a b o u t  t h e  amoun t  o f  f e d e r a l  l a n d  t h a t  i s  " o f f  

l i m i t s "  t o  m i n e r a l  a c t i v i t i e s .  I n  g e n e r a l ,  t h e  m i n e r a l s  i n d u s t r y  c l a i m s  

t h a t  f r o m  70% t o  75% of  a l l  f e d e r a l  l a n d s  a r e  e f f e c t i v e l y  c l o s e d  t o  

m i n e r a l  a c t i v i t i e s  ( A I P G  1381), whereas  e n v i r o n m e n t a l  g roups  claim t h a t  

t h e s e  p e r c e n t a g e s  are much t o o  high. 

Because t h e  BLM's w i l d e r n e s s  r ev iew program has  imposed a d d i t i o n a l  

r e s t r i c t i o n s  on some f e d e r a l  l a n d s - - c h i e f l y  i n  t h e  w e s t e r n  U n i t e d  

S ta tes - -an  up-to-date t a b u l a t i o n  of t h e  a v a i l a b i l i t y  of t h e s e  l a n d s  f o r  

m i n e r a l  a c t i v i t i e s  i s  r e l e v a n t  t o  t h i s  s tudy .  I n  a d d i t i o n  t o  t a b u l a t i n g  

t h e  c u r r e n t  s t a t u s  of a c c e s s ,  w e  have a l s o  e s t i m a t e d  t h e  f u t u r e  (1990) 

a v a i l a b i l i t y  of w e s t e r n  f e d e r a l  l a n d s  f o r  m i n e r a l  a c t i v i t i e s  on t h e  b a s i s  

of p r e s e n t  land-use recommendations i n  Congress  and on c u r r e n t  t r e n d s  i n  

f e d e r a l  l and  management. 
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SCOPE AND METEOD OF STUDY 

T h i s  appendix  examines  t h e  access t o  f e d e r a l  onshore  l a n d s  i n  t h e  

West f o r  l e a s a b l e  and l o c a t a b l e  mine ra l s .  Lands ftsr which t h e  government 

owns on ly  t h e  m i n e r a l  es ta te  a r e  n o t  i nc luded ;  t h u s ,  t h e  f e d e r a l  l a n d s  

e v a l u a t e d  i n  t h i s  s t u d y  t o t a l  358.8 m i l l i o n  a c r e s ,  o r  about  47% of t h e  

area of t h e  11 w e s t e r n  states.  To be c o n s i s t e n t  w i t h  Par ts  1 and 2 of 

t h e  s t u d y ,  w e  s p e c i f i c a l l y  e x c l u d e d  A l a s k a  arid o t h e r  p a r t s  of  t h e  

country.  (The p r e c i s e  a c r e a g e  and d i s t r i b u t i o n  of f e d e r a l  l a n d s  i n  Alaska  

have n o t  been c o m p l e t e l y  de t e rmined ,  and t h e  c u r r e n t  l and  s i t u a t i o n  i s  

exceed ing  1 y complex. ) 

T h i s  appendix  w a s  p repa red  by (1)  rev iewing  and upda t ing  p rev ious  

s t u d i e s  of federal  -land a v a i l a b i l i t y  (see references) ,  ( 2 )  contac t ing  

government employees,  and (3) a n a l y z i n g  r e c e n t  d a t a  provided  by t h e  major  

land-management agenc ie s .  The r e a d e r  i n t e r e s t e d  i n  d e t a i l e d  d i s c u s s i o n s  

of t h e  v a r i o u s  s t a t u t e s ,  l a w s ,  and e x e c u t i v e  o r d e r s  a f f e c t i n g  f e d e r a l  

l a n d s  i s  r e f e r r e d  t o  OTA ( 1 9 7 9 ,  p. 331-369)  and t o  Bennethum and  Lee 

(1975 ,  p. 37-47).  

Our approach  t o  t h i s  t o p i c  d i f f e r s  f rom t h a t  of o t h e r  s t u d i e s  of 

f e d e r a l - l a n d  a v a i l a b i l i t y .  F i r s t ,  w e  chose  t o  s t u d y  on ly  t h e  West r a t h e r  

t h a n  t h e  e n t i r e  c o u n t r y  f o r  r e a s o n s  d e s c r i b e d  above. Second, w e  es t i -  

mated t h e  f u t u r e  a v a i l a b i l i t y  of f e d e r a l  l a n d s  i n  t h e  West f o r  m i n e r a l  

a c t i v i t i e s .  Although w e  e x p e c t  some c r i t i c i s m  of t h e  s e c t i o n  on f u t u r e  

a v a i l a b i l i t y ,  w e  n e v e r t h e l e s s  b e l i e v e  t h a t  t h e  c u r r e n t  a c c e s s  t o  w e s t e r n  

f e d e r a l  l a n d s  by t h e  m i n e r a l s  i n d u s t r y  w i l l  change r a p i d l y  d u r i n g  t h e  

n e x t  10 yea r s .  T h i s  i n f o r m a t i o n  w i l l ,  o r  a t  l ea s t  should ,  be i m p o r t a n t  

t o  land-management d e c i s i o n s  made d u r i n g  t h e  nex t  few yea r s .  
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The a s s i g n m e n t  of  w e s t e r n  f e d e r a l  l a n d s  t o  s p e c i f i c  l a n d - a c c e s s  

c a t e g o r i e s  i n  t h i s  r e p o r t  ( s u c h  a s  " h i g h l y  r e s t r i c t e d "  o r  " s l i g h t l y  

r e s t r i c t e d " )  w a s  o c c a s i o n a l l y  a m a t t e r  of judgment. Wherever u n c e r t a i n t y  

e x i s t e d  abou t  t h e  a c c e s s  ca t egory  t o  which t h e s e  f e d e r a l  l a n d s  should  be 

a s s i g n e d ,  w e  a l w a y s  c h o s e  t h e  more  r e s t r i c t e d  c a t e g o r y .  Thus ,  t h e  

f e d e r a l  a c r e a g e  t h a t  w e  c o n s i d e r  t o  be " e f f e c t i v e l y  c losed"  t o  m i n e r a l  

a c t i v i t i e s  i n  t h e  West should  be viewed as an  upper  l i m i t .  (The use  of 

terms such  as " e f f e c t i v e l y  c losed"  and "h igh ly  r e s t r i c t e d "  a r e  d e f i n e d  

e l s e w h e r e  i n  t h i s  appendix.) 

FEDERAL LANDS IN THE WEST AND TBE MINERAL LAWS 

The t o t a l  o n s h o r e  a r e a  o f  t h e  U n i t e d  S t a t e s  i s  a b o u t  2.3 b i l l i o n  

a c r e s .  A s  of f i s c a l  y e a r  1979 (BLM 198La), t h e  f e d e r a l  government owned 

abou t  one - th i rd  of t h i s  a r e a  (738 mil l i ton a c r e s ) ,  mos t ly  i n  t h e  West and 

i n  Alaska  (49% of t h e  f e d e r a l  l a n d s  a r e  i n  t h e  West, 44% a r e  i n  Alaska,  

a n d  7 %  a r e  i n  t h e  r e m a i n i n g  38 s t a t e s ) .  A c c o r d i n g  t o  J a c k s o n  ( 1 9 8 1 ) ,  

n e a r l y  70 f e d e r a l  a g e n c i e s ,  commissions,  and bureaus  manage t h e  f e d e r a l  

l ands ,  a l t h o u g h  99% of t h e s e  l a n d s  are a d m i n i s t e r e d  by on ly  6 agenc ie s .  

Tab le  A . l  summarizes  t h e  t o t a l  a c r e a g e  of l a n d  h e l d  by t h e  major  f e d e r a l  

agencies i n  t h e  U n i t e d  S ta t e s ,  and t h e  amounts and p r o p o r t i o n s  h e l d  by 

t h e s e  a g e n c i e s  i n  t h e  West. 

Most m i n e r a l s  unde r ly ing  f e d e r a l  l ands  can  be developed under  t h e  

v a r i o u s  mine ra l - l ea s ing  l aws  o r  t h e  Mining L a w  of 1872; t h e s e  l a w s  are 

c o l l e c t i v e l y  r e f e r r e d  t o  a s  t h e  "mine ra l  l a w s . "  Common c o n s t r u c t i o n  

m a t e r i a l s  such as s tone ,  Cinder ,  and g r a v e l ,  a r e  made a v a i l a b l e  by t h e  

S u r f a c e  Resources  A c t  of 1955. The l e a s i n g  laws a p p l y  t o  t h e  f o s s i l  f u e l  

m i n e r a l s  (e.g., o i l ,  gas ,  c o a l ,  and o i l  s h a l e ) ,  t h e  chemica l  and f e r t i -  

l i z e r  m i n e r a l s  ( p h o s p h a t e ,  p o t a s h ,  s o d i u m ,  and  i n  L o u i s i a n a  and  N e w  
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Table A.1. Acreage of Federal Land in the United States 
and the West as of 197ga 

Western U.S. 
T o t a l  U.S. ( m i l l i o n s  of a c r e s )  

(% of agency t o t a l )  ( m i l l i o n s  of a c r e s )  

398 175 (44%) 
U.S. F o r e s t  S e r v i c e  187 139 (74%) 
N a t i o n a l  Park  Serv ice '  68 14 (21%) 

b Bureau of Land Management 

43 5.6 (13%) F i s h  and W i l d l i f e  S e r v i c e  
Department of Defense 30 16 .8  (56%)  
Bureau of  Reclamatione 6 .6  6 .1  (92%) 
Other f  5.7 2 .4  (42%) 

d 

T o t a l  f e d e r a l  l a n d s  
T o t a l  l and  area 

7 38 
2300 

3598 (47%)  
760 (33%)  

aData compi led  f rom BLM (1981a, Tab le  9). Western s t a t e s  i n c l u d e  Wash- 
i n g t o n ,  Oregon,  C a l i f o r n i a ,  Nevada ,  I d a h o ,  Montana ,  Wyoming, U t a h ,  
Colorado,  New Mexico, and Arizona. 

bThese d a t a  come f rom BLM (1981a, 
c u r r e n t  l and  s i t u a t i o n  i n  Alaska.  

Table  9)  and do no t  account  f o r  t h e  

'Data f r o m  BLE! (1981a ) .  AS  of  J u l y  1981 ,  t h e  N a t i o n a l  P a r k  S e r v i c e  
a d m i n i s t e r e d  81 m i l l i o n  acres of l and ,  about  two- th i rds  of which are i n  
Alaska ( p e r s o n a l  communicat ion t o  E. H. Oakes, J u l y  1981, John  Vosburgh, 
N a t i o n a l  Park  S e r v i c e ,  Washington, D.C.). 

dData f rom BLM (1981a). A s  of December 1980, t h e  U.S. F i s h  and W i l d l i f e  
S e r v i c e  a d m i n i s t e r e d  88.8 m i l l i o n  a c r e s  of land ,  of which 76 m i l l i o n  
a c r e s  are ' i n  Alaska  (USFWS 1980; i n c l u d e s  3.8 m i l l i o n  a c r e s  of easements  
and l and  used f o r  secondary  purposes) .  

eThe new name, Water Power and Resources  A d m i n i s t r a t i o n ,  has  s i n c e  been 
changed back t o  t h e  Bureau of Reclamat ion .  

f"Other"  i n c l u d e s  l and  a d m i n i s t e r e d  by t h e  US. Department of Energy, t h e  
Bureau of I n d i a n  A f f a i r s ,  and many o t h e r  a g e n c i e s  w i t h  much smaller 
amounts of f e d e r a l  l and  (BLM 1981a, Tab le  8, p. 10-12). 

gOf t h e  359 m i l l i o n  a c r e s  of f e d e r a l  l a n d  i n  t h e  w e s t e r n  s t a t e s ,  4%, o r  
13.4 m i l l i o n  a c r e s ,  has  been acqu i red .  
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Mexico, s u l f u r ) ,  and geo the rma l  r e sources .  Under t h e  l e a s i n g  laws, a 

p r i v a t e  p a r t y  can e x p l o r e  f o r  and develop  m i n e r a l s  u n d e r l y i n g  f e d e r a l  

l a n d s ,  b u t  o n l y  i f  r e n t a l s  and  r o y a l t i e s  a r e  p a i d  t o  t h e  g o v e r n m e n t .  

Under t h e  Mining Law,  which a p p l i e s  t o  a l l  m i n e r a l s  n o t  covered by o t h e r  

m i n e r a l  l a w s  ( t h e  l o c a t a b l e  m i n e r a l s ,  o f t e n  r e f e r r e d  t o  as t h e  "hardrock 

m i n e r a l s " ) ,  p r i v a t e  p a r t i e s  h a v e  t h e  r i g h t  t o  e n t e r  f e d e r a l  l a n d s  t o  

e x p l o r e  f o r  and t o  develop m i n e r a l s  by l o c a t i n g  and t h e n  s t a k i n g  a mining 

c la im.  No r e n t a l s  o r  r o y a l t i e s  a r e  p a i d  t o  t h e  government. I f  t h e  c la im 

is  unpa ten ted ,  t i t l e  t o  both  t h e  s u r f a c e  and s u b s u r f a c e  r ema ins  w i t h  t h e  

government. I f  t h e  claim i s  p a t e n t e d ,  t h e  l and  i s  no l o n g e r  p a r t  of t h e  

f e d e r a l  domain. S ince  t h e  l a t e  1960s,  however,  ve ry  few m i n e r a l  p a t e n t s  

have been i s s u e d  by t h e  government (She r idan  1977). 

Many e x c e p t i o n s  e x i s t  t o  t h i s  g e n e r a l  d i s c u s s i o n  o f  t h e  m i n e r a l  

l a w s .  The major  excep t ion  i s  t h a t  m i n e r a l s  u s u a l l y  d i sposed  of under  t h e  

Mining Law a r e  l e a s e d  on a c q u i r e d  f e d e r a l  lands.  I n  t h e  West, 13.4 m i l -  

l i o n  a c r e s ,  o u t  of a t o t a l  f e d e r a l  area of 358.8 m i l l i o n  a c r e s ,  have been 

a c q u i r e d  by t h e  government as of f i s c a l  y e a r  1979 (BLM 1981a, p. 9). For  

a d e t a i l e d  d i s c u s s i o n  of t h e  m i n e r a l  d i s p o s a l  sys t ems  f o r  f e d e r a l  onshore 

l a n d s ,  see OTA (1979, p. 103-172). 

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

Numerous s t u d i e s  have a t t empted  t o  t a b u l a t e  and c l a s s i f y  t h e  a c r e a g e  

of f e d e r a l  onshore  l a n d s  t h a t  are a v a i l a b l e  f o r  m i n e r a l  a c t i v i t i e s .  The 

r e s u l t s  of some of t h e s e  s t u d i e s  a r e  l i s t e d  i n  Tab le  A.2. 

Direct comparison of t h e  r e s u l t s  of t h e s e  s t u d i e s  can  be mis leading .  

Some s t u d i e s  were compiled w i t h  d a t a '  f rom t h e  mid-1970s (DO1 1976; OTA 

1976 and 1979), whereas  o t h e r s  used more recent d a t a  t h a t  r e f l e c t  changes 
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Table A.2. Results of Previous and Current Sf:udies of Federal-Land 
Avai labi l i ty  for Mineral Act iv i t ies  

-I___-- ---- -- 
F o rma 11 y Highly Yodera t e ly  S l i g h t l y  

("lL/LL)a (XL I L L  ) (ML ILL ) (biL /TAL ) 
( p e r c e n t  of t o t a l  onshorc! F e d e r a l  l a n d s )  

c l o s e d  r e s t r i c t e d  r e s  1: r i c  t ed  r e s t r i c t e d  

b Benne thum 
and Lee 
(1975) 

DO1 (1976)' 

OTA (1976)d 

OTA (1979)e 

EPC (1981)f 

AIPG (1981)g 

EPC (1981)f 

GAO (1981a)h 

BLPl (Cont inuing  
Study ) 

53/64 1419 33/27 

42/39 16/23 2 0 / 7 32/32 

40138 7/10 :!0/14 3 4 / 3 8  

34/39 6/10 60/51 

40127 ( r ema in ing  f e d e r a l  Lands cons ide red  open)  

(70% t o  75% of f e d e r a l  l a n d s  cons ide red  u n a v a i l a b l e  

31 /21  ( f o r  48 conterminous s ta tes  on ly ;  remain ing  

o r  r e s t r i c t e d  f o r  mineral a c t i v i t i e s )  

f e d e r a l  l ands  (considered open)  

--I12 ( f o r  o i l  and gas  l e a s i n g  i n  48 conterminous  
s ta tes  only ;  st2e f o o t n o t e  h )  

( p r e l i m i n a r y  r e s u l t s  descr ib(2d i n  f o o t n o t e  i )  

allL = Mining L a w ;  LL = L e a s i n g  Laws. 

t h e  Bennethum and Lee s tudy ,  f e d e r a l  l a n d s  were a s s i g n e d  t o  one of 
t h r e e  c a t e g o r i e s :  (1) wi thdrawn,  which cor responds  f o r  t h e  most p a r t  
w i t h  t h e  Formal ly-c losed  ca t egory ;  (2) l i m i t e d ,  o r  what Rennethum and 
Lee c a l l e d  de f a c t o  w i t h d r a w a l s ,  which cor respond l a r g e l y  t o  t h e  h igh ly -  
r e s t r i c t e d  c a t e g o r y ;  and ( 3 )  o p e n  (Bennethurn a n d  L e e  c o n s i d e r e d  a n  
unknown p a r t  of  t h e  o p e n  l a n d s o  be  c l o s e d  t o  l e a s i n g  b e c a u s e  O F  
s p e c i a l  land-use p l a n s  by t h e  major  land-management agencies ) .  

'U.S. Department of t h e  I n t e r i o r  ( D O 1  1976). 

i c e  of Technology Assessment (OL'A 1976) .  

e O € f i c e  of Technology Assessment  (OTA 1979). I n  t h i s  s tudy ,  OTA combined 
t h e  modera te ly-  and s l i g h t l y - r e s t r i c t e d  c a t e g o r i e s  i n t o  one c a t e g o r y  and 
cons ide red  t h e  l a n d s  a s s i g n e d  t o  t h i s  ca t egory  t o  be " g e n e r a l l y  o p e n  t o  
in inera l  a c t i v i t y ,  a l t h o u g h  t h e r e  w i l l  u s u a l l y  be some requ i r emen t s  t o  
m i t i g a t e  t h e  m i n e r a l  a c t i v i t y ' s  impact  on the s u r f a c e  resources"  (OTA 
1 9 7 9 ,  p.  3 3 6 ) .  
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Table A . 2  (continued) 

fEnv i ronmen ta l  P o l i c y  Cen te r  e t  a l .  (EPC e t  a l .  1981) .  

gAmerican I n s t i t u t e  of P r o f e s s i o n a l  G e o l o g i s t s  (AIPG 1981). In t h e  AIPG 
r e p o r t  i t  i s  n o t  c l e a r  w h a t  i s  m e a n t  t o  be  c o n v e y e d  by t h e  word 
" r e s t r i c t e d "  i n  t h e  f o l l o w i n g  q u o t e  (p. 4): "roughly 70 t o  75 p e r c e n t  of 
t h e  750 m i l l i o n  acres [of f e d e r a l  l a n d ]  i s  u n a v a i l a b l e  o r  r e s t r i c t e d  f o r  
e x p l o r a t i o n  and m i n e r a l  development." We i n t e r p r e t  t h i s  t o  mean t h a t  
A I P G  c o n s i d e r s  roughly t w o - t h i r d s  of a l l  f e d e r a l  l a n d s  t o  be e f f e c t i v e l y  
c l o s e d  t o  m i n e r a l  a c t i v i t i e s  a t  t h e  p r e s e n t  t i m e .  

h G e n e r a l  A c c o u n t i n g  O f f i c e  (GAO 1981a) .  I n  G A O ' s  r e p o r t ,  48  m i l l i o n  
acres, o r  1 2 %  of t h e  411 m i l l i o n  acres of f e d e r a l  l a n d  i n  t h e  lower-48 ' 

s ta tes ,  were c o n s i d e r e d  t o  be f o r m a l l y  c l o s e d  t o  o i l  and g a s  l e a s i n g .  
Another 16 m i l l i o n  acres were c l o s e d  by i n f o r m a l  a d m i n i s t r a t i v e  a c t i o n s  
i n  t h e  f i v e  s ta tes  reviewed s p e c i f i c a l l y  f o r  t h i s  t ype  of w i t h d r a w a l  i n  
t h e  GAO s tudy.  Because a d m i n i s t r a t i v e  c l o s u r e s  were no t  t a l l i e d  f o r  
o t h e r  s ta tes ,  w e  dec ided  no t  t o  e n t e r  t h e  16 m i l l i o n  acres under t h e  
h i g h l y - r e s t r i c t e d  c a t e g o r y  i n  t h i s  t a b l e  because i t  would convey t o  t h e  
r e a d e r  t h e  unwar ran ted  i m p r e s s i o n  t h a t  GAO's s t u d y  t a l l i e d  a l l  adminis-  
t ra t i ve wi thd rawa l s .  

The BLll  i s  now i n  t h e  p r o c e s s  of i n v e n t o r y i n g  withdrawn and c l a s s i f i e d  
f e d e r a l  l a n d s  i n  t h e  11 w e s t e r n  s ta tes ,  as d i r e c t e d  under  t h e  F e d e r a l  
Land P o l i c y  and  Management  Ac t  of  1976. P r e l i m i n a r y  r e s u l t s ,  a s  of  
October  16, 1981, i n d i c a t e  t h a t  6164 w i t h d r a w a l  o r d e r s  and 1195 l a n d  
c l a s s i f i c a t i o n s  remain i n  e f f e c t  i n  t h e  West ( w r i t t e n  communication t o  
E.  H. Oakes, December 1981, BLM's Wi thd rawa l s ,  Lands, and Rights-of-way 
Group). Combined, t h e  w i t h d r a w a l  o r d e r s  and c l a s s i f i c a t i o n s  f o r m a l l y  
c l o s e  35.5 m i l l i o n  acres of w e s t e r n  f e d e r a l  l and  t o  m i n e r a l  l o c a t i o n  and 
15 m i l l i o n  acres t o  m i n e r a l  l e a s i n g  and l o c a t i o n .  The BLM's f i g u r e s ,  
however, do n o t  i n c l u d e  l a n d s  under t h e  j u r i s d i c t i o n  of t h e  Department 
of A g r i c u l t u r e  ( i n  p a r t i c u l a r ,  t h e  U.S. F o r e s t  Service)  o r  t h e  Depar t -  
ment of  Defense. Fu r the rmore ,  t h e  f i g u r e s  g a t h e r e d  by BLM t o  d a t e  are 
g r o s s  a c r e a g e s ;  t h u s ,  t h e  f e d e r a l  a c r e a g e  c l o s e d  by e a c h  s e p a r a t e  
w i t h d r a w a l  o r d e r  may, i n  some i n s t a n c e s ,  a p p l y  t o  ( o v e r l a p )  t h e  same 
f e d e r a l  land. 

i 

I f  t h e  f o r m a l l y  c l o s e d  l a n d s  a d m i n i s t e r e d  by t h e  U.S. F o r e s t  S e r v i c e  and 
t h e  Department of Defense ( a s  de t e rmined  by us; Tab le s  A.3 and A.4) are 
added t o  t h e  BLM's a c r e a g e  f i g u r e s  c i t e d  i n  t h e  paragraph above, f e d e r a l  
l a n d s  c l o s e d  t o  m i n e r a l  l o c a t i o n  i n  t h e  West would t o t a l  53.6 m i l l i o n  
acres,  whereas 17.4 m i l l i o n  acres would be c l o s e d  t o  m i n e r a l  l e a s i n g .  
Compared w i t h  o u r  r e s u l t s  i n  Tab le  A.4, t h e s e  53.4 m i l l i o n  acres r e p r e -  
s e n t  on ly  1% more w e s t e r n  f e d e r a l  l and  be ing  f o r m a l l y  c l o s e d  t o  m i n e r a l  
l o c a t i o n  t h a n  w a s  e s t i m a t e d  by u s  i n  T a b l e  A.4 (53.4 m i l l i o n  ac re s  
compared w i t h  48.7 m i l l i o n  acres, o u t  of a t o t a l  f e d e r a l  a c r e a g e  i n  t h e  
West of 359 m i l l i o n ) .  For  l a n d s  f o r m a l l y  c l o s e d  t o  l e a s i n g  and loca -  
t i o n ,  t h e  17.4 m i l l i o n  acres c i t e d  above r e p r e s e n t  l% less than  t h e  21.5 
m i l l i o n  acres e s t i m a t e d  i n  Tab le  A . 3  t o  be f o r m a l l y  c l o s e d  t o  m i n e r a l  
l e a s i n g  . 
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i n  f ede ra l - l and  a v a i l a b i l i t y  s i n c e  t h e  mid-1970s (GAO 1981a; EPC e t  a l .  

1981; and t h e  c o n t i n u i n g  r ev iew by RLM). Also,  t h e  scope  and purpose of 

t h e s e  s t u d i e s ,  a s  w e l l  as t h e  d e f i n i t i o n  of  w h a t  c o n s t i t u t e d  a l a n d  

wi thd rawa l ,  u s u a l l y  v a r i e d .  I n  g e n e r a l ,  however, t h e s e  s t u d i e s  found 

t h a t  between one- th i rd  and one-half of a l l  f e d e r a l  l a n d s  i n  t h e  e n t i r e  

U n i t e d  S t a t e s  were f o r m a l l y  c l o s e d  t o  m i n e r a l .  l e a s i n g  a n d  h a r d r o c k  

m i n e r a l  l o c a t i o n  i n  t h e  mid-1970s. (The r e s u l t s  of most of t h e s e  s t u d i e s  

are n o t  comparable  w i t h  o u r  s t u d y  because  w e  d i d  not  i n c l u d e  Alaska).  

The a v a i l a b i l i t y  of f e d e r a l  l a n d s  t h a t  were a s s i g n e d  t o  t h e  h ighly-  

r e s t r i c t e d  and m o d e r a t e l y - r e s t r i c t e d  c a t e g o r i e s  in T a b l e  A.2 i s  a matter 

of judgment. T h i s  i s  demons t r a t ed  by c o n t r a d i c t i n g  c o n c l u s i o n s  drawn i n  

s t u d i e s  by D O 1  (1977)  a n d  OTA (1979) .  F o r  e x a m p l e ,  DO1 (1977,  p. 4 3 )  

s t a t e d  t h a t  " t h e  s p e c i f i c  c o n c l u s i o n  ( f r o m  D O I ' s  1976  s t u d y  a n d  OTA's 

1976 s t u d y )  is t h a t  m i n e r a l  e x p l o r a t i o n  and development  are p r o h i b i t e d ,  

s e v e r e l y  r e s t r i c t e d ,  o r  m o d e r a t e l y  res t  r i c t e c l  on t w o - t h i r d s  of a l l  

f e d e r a l  lands." D O 1  (1977) t h e r e f o r e  cons ide red  f e d e r a l  l a n d s  a s s i g n e d  

t o  t h e  m o d e r a t e l y - r e s t r i c t e d  c a t e g o r y  i n  t h e  e a r l i e r  D O 1  and OTA s t u d i e s  

t o  h e  e f f e c t i v e l y  c l o s e d  t o  m i n e r a l  a c t i v i t i e s .  The  more  r e c e n t  OTA 

s t u d y  (1979, p. 336), however,  combined t h e  m o d e r a t e l y - r e s t r i c t e d  and 

s l i g h t l y - r e s t r i c t e d  c a t e g o r i e s  (see Table  A . 2 )  and cons ide red  t h e  l a n d s  

a s s i g n e d  t o  t h i s  c a t e g o r y  t o  b e  " g e n e r a l l y  o p e n  t o  m i n e r a l  a c t i v i t y "  

(p .  336). O T A  t h e r e f o r e  c o n s i d e r e d  o n l y  a b o u t  4 0 % ,  r a t h e r  t h a n  two-  

t h i r d s ,  of t h e  n a t i o n ' s  f e d e r a l  l a n d s  t o  be e f f e c l z i v e l y  c l o s e d  t o  m i n e r a l  

l o c a t i o n  and a b o u t  one-half  t o  be e f f e c t i v e l y  c l o s e d  t o  m i n e r a l  l e a s i n g .  

The r e a d e r  can  o n l y  conclude  t h a t  t h e  a c r e a g e  of f e d e r a l  l a n d  t h a t  i s  

e f f e c t i v e l y  c l o s e d  t o  m i n e r a l  a c t i v i t i e s  depends l a r g e l y  on t h e  s i g n i f i -  

cance  a s c r i b e d  by each  a u t h o r  t o  t h e  "moderate  ly - - r e  s t r i c t ed" ca tegory .  
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R e g a r d l e s s  of t h e  y e a r ,  o r  t h e  purpose and methods by which t h e s e  

s t u d i e s  were conducted, each a u t h o r  f aced  a s i m i l a r  problem: t h e  r eco rd  

of l and  w i t h d r a w a l s  k e p t  by t h e  f e d e r a l  goverment i s  incomple t e ,  and much 

o f  t h e  a v a i l a b l e  i n f o r m a t i o n  i s  n o t  c e n t r a l i z e d .  The R L M ' s  c u r r e n t  

r e v i e w  of  l a n d  w i t h d r a w a l s  w i l l  a t t e m p t  t o  r emedy  t h i s  s i t u a t i o n  by 

c e n t r a l i z i n g  and c o m p u t e r i z i n g  t h e  r e c o r d  of w i t h d r a w a l s  and r e s t r i c t i o n s  

i m p o s e d  on  f e d e r a l  l a n d s  ( s e e  T a b l e  A . 2 ,  f o o t n o t e  i ) .  N e v e r t h e l e s s ,  

many y e a r s  a r e  e x p e c t e d  t o  p a s s  b e f o r e  t h e  n e t  a c r e a g e  o f  w i t h d r a w n  

f e d e r a l  l a n d  i s  a c c u r a t e l y  known. The OTA ( 1 9 7 9 ,  p. 331) s t u d y  a p t l y  

c h a r a c t e r i z e d  t h e  s i t u a t i o n  as  i t  e x i s t e d  i n  t h e  mid -1970s ,  and  t h i s  

s t a t e m e n t  i s  s t i l l  v a l i d  today: 

"The i n f o r m a t i o n  n e c e s s a r y  t o  produce a n  a c c u r a t e  a g g r e g a t e  
a n a l y s i s  [ o f  t h e  a v a i l a b i l i t y  of  f e d e r a l  l a n d s  f o r  m i n e r a l  
a c t i v i t y ]  ex is t s  on ly  i n  raw form i n  l o c a l  agency r e c o r d s ,  and 
n e i t h e r  t h e  RLM nor  any o t h e r  agency h a s  any programs o r  proce- 
d u r e s  f o r  g a t h e r i n g ,  compi l ing ,  and a n a l y z i n g  such i n f o r m a t i o n ,  
which would seem t o  be i n d i s p e n s a b l e  f o r  comprehensive m i n e r a l s  
and l and  management. 

A t  t h e  p r e s e n t ,  t h e r e f o r e ,  any a t t e m p t  t o  c o n s t r u c t  an o v e r a l l  
p i c t u r e  o f  F e d e r a l  m i n e r a l  l a n d  a v a i l a b i l i t y  m u s t  r e l y  on  
whatever  d a t a  is a v a i l a b l e  o r  can be c o n s t r u c t e d  from secondary 
s o u r c e s . .  . . . . " 

T h i s  s i t u a t i o n  does not  i n v a l i d a t e  t h e  r e s u l t s  of l a n d - a v a i l a b i l i t y  

s t u d i e s ,  b u t ,  because of t h e  broad g e n e r a l i z a t i o n s  and a s sumpt ions  t h a t  

m u s t  be made, i t  does reduce t h e  a b s o l u t e  c e r t a i n t y  o r  accu racy  of t h e  

r e s u l t s .  We n e v e r t h e l e s s  b e l i e v e  t h a t  f o r  s o u n d  l a n d - u s e  p l a n n i n g ,  

f e d e r a l  l a n d  managers must be provided w i t h  a t  least  a n  e s t i m a t e  of t h e  

c u r r e n t  and f u t u r e  a v a i l a b i l i t y  of F e d e r a l  l a n d s  f o r  m i n e r a l  a c t i v i t i e s .  

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

As used i n  t h i s  s tudy ,  a wi- thdrawal  i n d i c a t e s  t h a t  t h e  r e s t r i c t i o n s  

imposed on f e d e r a l  l and  are c o n s i d e r e d  severe enough a t  t h e  p r e s e n t  t i m e  

t o  p r e c l u d e  economical  and /o r  thorough m i n e r a l  e x p l o r a t i o n  and p o t e n t i a l  
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development.  The d e f i n i t i o n s  of t h e  t h r e e  land-access  c a t e g o r i e s  used i n  

t h i s  r e p o r t  are  l i s t e d  below; t h e s e  c a t e g o r i e s  are g e n e r a l l y  s imi la r  t o  

t h o s e  i n  O T A  (1979 ,  p. 335-336). E x c e p t  f o r  l a n d s  a s s i g n e d  t o  t h e  

f o r m a l l y - c l o s e d  c a t e g o r y ,  s h a r p  d i s t i n c t i o n s  bl3tween t h e  l a n d - a c c e s s  

c a t e g o r i e s  do no t  e x i s t .  

o L a n d s  t h a t  a r e  " f o r m a l l y  c l o s e d "  t o  m i n e r a l  a c t i v i t i e s  
e x p l i c i t l y  p r o h i b i t ,  by s t a t u t e  o r  l a n d  o r d e r ,  a l l  m i n e r a l  
e x p l o r a t i o n  and development.  Examples i n c l u d e  most N a t i o n a l  
Pa rk  S e r v i c e  l a n d s  and some m i l i t a r y  lands.  F e d e r a l  l a n d s  
t h a t  are f o r m a l l y  c l o s e d  t o  m i n e r a l  a c t i v i t i e s  are rela- 
t i v e l y  e a s y  t o  i d e n t i f y ,  a l t h o u g h  t h e  a c r e a g e  c l o s e d  as a 
r e s u l t  of power - s i t e  w i t h d r a w a l s ,  wa te r shed  p r o t e c t i o n ,  and 
water h o l e s ,  € o r  example,  can be e s t i m a t e d  on ly  roughly.  

o L a n d s  t h a t  a r e  " h i g h l y  r e s t r i c t e d "  a r e  l e g a l l y  o p e n  t o  
m i n e r a l  a c t i v i t y ,  b u t  are  s u b j e c t  t o  s t q 3 t u t o r y  and admini-  
s t r a t i v e  c o n d i t i o n s  t h a t  g r e a t l y  d i s c o u r a g e  m i n e r a l  a c t i -  
v i t y .  Examples i n c l u d e  e x i s t i n g  w i l d e r n e s s  areas, w i l d l i f e  
r e f u g e s ,  and some s c e n i c  and r e c r e a t i o n  areas. 

o Lands t h a t  are "modera t e ly  o r  s l i g h t l y  r e s t r i c t e d "  are con- 
s i d e r e d  t o  be open t o  m i n e r a l  a c t i v i t i e s ,  a l t h o u g h  t h e r e  are 
u s u a l l y  r e q u i r e m e n t s  t o  m i t i g a t e  t h e  a d v e r s e  i m p a c t s  o f  
m i n e r a l  e x p l o r a t i o n  and  d e v e l o p m e n t  ( s t a n d a r d  o r  n o r m a l  
s t i p u l a t i o n s ) ,  o r  t h e  l and  may be c l o s e d  t o  development of 
c e r t a i n  m i n e r a l s .  

For  t h i s  s t u d y ,  w e  c o n s i d e r  l a n d s  a s s i g n e d  t o  t h e  f o r m a l l y - c l o s e d  

and h i g h l y - r e s t r i c t e d  c a t e g o r i e s  t o  be e f f e c t i v e l y  c l o s e d  t o  m i n e r a l  

a c t i v i t i e s .  Lands a s s i g n e d  t o  t h e  moderately-  o r  s l i g h t l y - r e s t r i c t e d  

c a t e g o r i e s  are c o n s i d e r e d  open t o  m i n e r a l  a c t i v i t i e s .  A s  s t a t e d  i n  OTA 

( 1 9 7 9 ) ,  t h e  o v e r a l l  i m p a c t  t o  m i n e r a l  a c t i v i t i e s ,  e v e n  i n  w i t h d r a w n  

areas,  may be less t h a n  expec ted  because v a l i d  leases and c l a i m s  t h a t  

e x i s t e d  b e f o r e  t h e  l a n d  was wi thd rawn  can l e g a l l y  be developed,  a l t h o u g h  

under  s t r i c t  c o n t r o l s .  

The r e s t r i c t i o n s  i m p o s e d  on  m i n e r a l  a c t i v i t i e s  on f e d e r a l  l a n d s  

r ange  from f o r m a l  t o  i n f o r m a l ,  from n a t i o n a l  t o  l o c a l ,  and from comple t e  

t o  s l i g h t .  The f o r m a l  r e s t r i c t i o n s  are b r o a d l y  grouped i n t o  t h r e e  types:  

c l a s s i f i c a t i o n s ,  w i t h d r a w a l s ,  a n d  r e s e r v a t i o n s  ( D O 1  1 9 7 7 ,  p. 10) .  A 
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" c l a s s i f i c a t i o n "  s e g r e g a t e s  f e d e r a l  l and  f o r  d i s p o s i t i o n  under a p a r t i -  

c u l a r  s t a t u t e ,  which may o r  may n o t  be a m i n e r a l  s t a t u t e .  Thus, some 

c l a s s i f i c a t i o n s  may r e s t r i c t  access  t o  f e d e r a l  l a n d s  f o r  m i n e r a l  

a c t i v i t i e s ,  o r  t h e  s t a t u t e  may c l o s e  some f e d e r a l  l a n d s  t o  s p e c i f i e d  

m i n e r a l s  only. A "wi thd rawa l"  can s e g r e g a t e  f e d e r a l  l and  from any one o r  

a l l  of t h e  p u b l i c  l a n d  laws. Thus, f e d e r a l  l a n d s  t h a t  are withdrawn may 

o r  may n o t  be c l o s e d  t o  m i n e r a l  a c t i v i t i e s .  A " r e s e r v a t i o n "  d e d i c a t e s  

t h e  f e d e r a l  l a n d  t o  a p a r t i c u l a r  p u r p o s e  o r  u s e ,  s u c h  a s  a w i l d l i f e  

r e f u g e ,  I n d i a n  l a n d s ,  o r  a n a t i o n a l  f o r e s t .  Each of t h e  t h r e e  t y p e s  of 

f o r m a l  s e g r e g a t i o n s  c a n  r e s t r i c t ,  t o  v a r y i n g  d e g r e e s ,  t h e  l e v e l  of 

m i n e r a l  a c t i v i t i e s  a l l o w e d  on f e d e r a l  lands.  The l a n d  o r d e r s  t h a t  s eg re -  

g a t e  f e d e r a l  l a n d s  are p u b l i s h e d  i n  government r e p o r t s  and are s u b j e c t  t o  

p u b l i c  s c r u t i n t y .  

I n  c o n t r a s t  t o  t h e  f o r m a l  r e s t r i c t i o n s ,  i n f o r m a l  o r  ad hoc d e c i s i o n s  

made by l o c a l  l a n d  managers can a l s o  r e s t r i c t  a c c e s s  t o  f e d e r a l  l a n d s  

( t h e s e  are  sometimes c a l l e d  a d m i n i s t r a t i v e  o r  de f a c t o  w i t h d r a w a l s ,  and 

t h e y  are  d e s c r i b e d  i n  more d e t a i l  i n  t h e  n e x t  s e c t i o n ) .  These d e c i s i o n s  

a r e  u s u a l l y  n o t  s u b j e c t  t o  c r i t i c a l  r e v i e w ,  n o r  a r e  t h e y  n e c e s s a r i l y  

i d e n t i f i e d  i n  l a n d - s t a t u s  r e c o r d s  t h a t  are k e p t  a t  l o c a l  land-management 

o f f i c e s .  The l a n d s  t h e y  a f f e c t  are t h e r e f o r e  very d i f i i c u l t  t o  i d e n t i f y .  

A s  g e n e r a l l y  used i n  s t u d i e s  on t h i s  t o p i c ,  c l a s s i f i c a t i o n s ,  w i t h d r a w a l s ,  

and r e s e r v a t i o n s ,  as w e l l  as l o c a l  and /o r  i n f o r m a l  r e s t r i c t i o n s  t h a t  

e i t h e r  f o r m a l l y  c l o s e  o r  l i m i t  access  t o  f e d e r a l  l a n d s  f o r  m i n e r a l  

a c t i v i t i e s ,  are c o l l e c t i v e l u y  r e f e r r e d  t o  as l a n d  w i t h d r a w a l s .  

I n  t h e i r  s t u d y  o f  t h e  a v a i l a b i l i t y  o f  f e d e r a l  l a n d s  f o r  m i n e r a l  

a c t i v i t i e s ,  EPC e t  al .  (1981) d e f i n e d  a w i t h d r a w a l  on a s t r i c t l y  l e g a l  

b a s i s .  F e d e r a l  l a n d s  were a s s i g n e d  t o  one of two g roups - - l ega l ly  open o r  

l e g a l l y  c l o s e d  t o  mineral a c t i v i t i e s  (Table  A.2) .  For example, e x i s t i n g  
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and p o t e n t i a l  w i l d e r n e s s  a r e a s  were cons ide red  t o  be open t o  m i n e r a l  

l e a s i n g  a n d  l o c a t i o n  b e c a u s e ,  by l a w ,  m i n e r a l  a c t i v i t i e s  t h a t  d o  n o t  

a d v e r s e l y  a f f e c t  t h e  w i l d e r n e s s  c h a r a c t e r i s t i c s  of  t h e s e  l a n d s  a r e  

a l l o w e d  (BLM 1 9 7 9 ) .  Many s t u d i e s ,  h o w e v e r ,  r e c o g n i z e  t h r e e  o r  f o u r  

d e g r e e s  o f  r e s t r i c t i o n s  on f e d e r a l  l a n d s  ( T a b l e  A . 2 ) .  The m i n e r a l s  

i n d u s t r y  o f t e n  p o i n t s  o u t ,  f o r  example,  t h a t  many a r e a s  t h a t  are l e g a l l y  

open t o  m i n e r a l  a c t i v i t i e s  are i n  r e a l i t y  e f f e c t i v e l y  c l o s e d  because of :  

(1) s p e c i a l  lease and p e r m i t  s t i p u l a t i o n s  t h a t  make e x p l o r a t i o n  less  

a t t r a c t i v e ,  ( 2 )  d e l a y s  i n  t h e  p r o c e s s i n g  of a p p l i c a t i o n s ,  and ( 3 )  a r b i -  

t r a r y  a d m i n i s t r a t i v e  d e c i s i o n s  t h a t  amoun t  t c i  d e  f a c t o  w i t h d r a w a l s .  

C u r r e n t l y ,  t h e r e  i s  no  g e n e r a l  a g r e e m e n t  r e g a r d i n g  how a w i t h d r a w a l  

should  be d e f i n e d  i n  terms of i t s  r e s t r i c t i v e n e s s  t o  m i n e r a l  a c t i v i t i e s .  

Fur thermore ,  f o r  t h o s e  s t u d i e s  t h a t  have used t h r e e  o r  f o u r  degree-of- 

r e s t r i c t i o n  c a t e g o r i e s  (e.g., h i g h l y - r e s t r i c t e d ,  m o d e r a t e l y - r e s t r i c t e d ) ,  

no g u i d e l i n e s  e x i s t  f o r  a s s i g n i n g  l a n d s  t o  t h e s e  c a t e g o r i e s .  

THE PROBLEM OF OVERLAPPING AND ADMINISTRATIVE WI’IXDRAWALS 

A s e r i o u s  concern  i n  t a b u l a t i n g  s t a t i s t i c s  on f e d e r a l - l a n d  a v a i l -  

a b i l i t y  i s  t h a t  of o v e r l a p p i n g  wi thd rawa l s .  For  example,  a l o c a l  l a n d  

manager may e f f e c t i v e l y  wi thdraw an  a r e a  from m i n e r a l  a c t i v i t i e s ;  a f t e r  

many y e a r s ,  much of t h e  same a r e a  may be wi thdrawn from m i n e r a l  e n t r y  f o r  

o t h e r  reasons .  The n e t  a c r e a g e  of wi thdrawn l and  may no t  have changed 

over  t h e  y e a r s ,  bu t  an  i n v e s t i g a t o r  might  add t h e  a c r e a g e  of bo th  wi th -  

d r a w a l s  and conclude  t h a t  more wi thdrawn l and  e x i s t s  i n  t h e  d i s t r i c t  t h a n  

i s  a c t u a l l y  t h e  case.  Cons ider  t h e  example of l a n d s  w i t h i n  t h e  N a t i o n a l  

Wi lde rness  P r e s e r v a t i o n  S y s t e m .  The a c r e a g e  of e x i s t i n g  w i l d e r n e s s  a r e a s  

i s  t a l l i e d  and  a s s i g n e d  t o  a h i g h l y - r e s t r i c t e d  c a t e g o r y  f o r  m i n e r a l  

a c t i v i t i e s .  Wi lde rness  a r e a s  i n  N a t i o n a l  Parks  must t h e n  be s u b t r a c t e d  

from t h e  t o t a l  w i l d e r n e s s  a c r e a g e  because N a t i o n a l  Park Sev ice  l a n d s  a r e ,  
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i n  most cases, a l r e a d y  accounted f o r  i n  t h e  fo rma l ly -c losed  ca t egory .  

Although e v e r y  a t t e m p t  w a s  made i n  t h i s  r e p o r t  t o  accoun t  f o r  o v e r l a p s ,  

some double- and t r i p l e - c o u n t i n g  has  p robab ly  occurred.  

Over l app ing  w i t h d r a w a l s  are a l s o  a problem i n  t h e  BLZ4's w i t h d r a w a l  

r e v i e w  program ( p e r s o n a l  communication t o  E. H. Oakes, December 1981, 

ELM'S V i t h d r a w a l s ,  L a n d s ,  a n d  R i g h t s - o f - w a y  Group) .  F o r  e x a m p l e ,  11 

w i t h d r a w a l  o r d e r s  c o v e r i n g  1.7 m i l l i o n  acres of f e d e r a l  l a n d  i n  Arizona 

were r e c e n t l y  revoked by t h e  Reagan a d m i n i s t r a t i o n .  Of t h i s  area, on ly  

40 thousand acres were a c t u a l l y  reopened t o  m i n e r a l  l o c a t i o n ,  because 

o t h e r  o v e r l a p p i n g  w i t h d r a w a l s  r ema in  i n  e f f e c t .  

I n  a l l  s t u d i e s  of f e d e r a l - l a n d  a v a i l a b i l i t y ,  t h e  a c r e a g e  a s s i g n e d  t o  

t h e  v a r i o u s  l and-access  c a t e g o r i e s  r e f l e c t s  p o l i c i e s  and d e c i s i o n s  t h a t  

are a p p l i e d  f a i r l y  u n i f o r m l y  throughout  t h e  n a t i o n .  Loca l  p o l i c i e s  and 

a d  h o c  d e c i s i o n s  by d i s t r i c t  l a n d  m a n a g e r s  t h a t  r e s t r i c t  access  t o  

f e d e r a l  l a n d s  a r e  commonly n o t  t a k e n  i n t o  a c c o u n t .  U n l i k e  t h e  o v e r -  

l a p p i n g  w i t h d r a w a l s ,  w h i c h  t e n d  t o  i n c r e a s e  t h e  a p p a r e n t  a c r e a g e  of 

w i thd rawn  l a n d ,  a d m i n i s t r a t i v e  w i t h d r a w a l s ,  i f  unaccounted f o r ,  t end  t o  

u n d e r e s t i m a t e  t h e  a c t u a l  a c r e a g e  of withdrawn land. A d m i n i s t r a t i v e  wi th -  

d r a w a l s  ( c a l l e d  de f a c t o  w i t h d r a w a l s  by some) are c h a r a c t e r i z e d  by any 

d e c i s i o n s  and a c t i o n s  by a l a n d  manager t h a t  res t r ic t  access t o  f e d e r a l  

l a n d s  t o  such a degree  t h a t  thorough m i n e r a l  e x p l o r a t i o n  and p o t e n t i a l  

development are uneconomical and /o r  g r e a t l y  discouraged.  For  example,  a 

l o c a l  RLM l a n d  manager may d e c i d e  t h a t  a n  area w i l l  n o t  be l e a s e d  because 

of s p e c i a l  s c e n i c  and r e c r e a t i o n a l  v a l u e s ,  o r  may res t r ic t  access t o  a 

lease d u r i n g  p a r t  of t h e  y e a r  because of s p e c i a l  w i l d l i f e  c o n s i d e r a t i o n s .  

Moreover, even i f  m i n e r a l  leases are g r a n t e d ,  s p e c i a l  s t i p u l a t i o n s  can be 

imposed on t h e  lease t h a t  d i s c o u r a g e  m i n e r a l  e x p l o r a t i o n  and development 

i n  some areas a n d / o r  under c e r t a i n  c o n d i t i o n s  (e.g., a lease s t i p u l a t i o n  
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such as no s u r f a c e  occupancy). Even under t h e  Mining Law,  access t o  

f e d e r a l  l a n d s  can be de l ayed  (no t  d e n i e d )  because of pending environ-  

men ta l  s t u d i e s ,  o r  a c c e s s  can be s e v e r e l y  r e s t r i c t e d  because of s t r i c t  

en fo rcemen t  of surface-management r e g u l a t i o n s .  

A d m i n i s t r a t i v e  w i t h d r a w a l s  a r e  d i f f i c u l t  t o  q u a n t i f y  r e l i a b l y  

because they  are r a r e l y  i d e n t i f i e d  i n  a n  agency's l a n d - s t a t u s  r e c o r d s ;  

n o r  a r e  t h e y  s u b j e c t  t o  c r i t c a l  r e v i e w .  We h a v e  n e v e r t h e l e s s  made a 

rough es t imate  of a d m i n i s t r a t i v e  w i t h d r a w a l s  i n  t h e  West based on d a t a  i n  

GAO (1981a) ( s e e  t h e  extended d i s c u s s i o n  i n  f o o t n o t e  j of Table  A.3). I t  

i s  r e a s o n a b l e  t o  s u s p e c t ,  however, t h a t  some p a r t  of t h e  13.6 m i l l i o n  

ac re s  of  a d m i n i s t r a t i v e  w i t h d r a w a l s  l i s t e d  o n  T a b l e  A.3 a n d  A.4 i s  

a l r e a d y  t a b u l a t e d  i n  o t h e r  p a r t s  o f  t h e  h i g h l y - r e s t r i c t e d  c a t e g o r y .  

Thus, t h e  r e a d e r  shou ld  c o n s i d e r  our  e s t ima te  of a d m i n i s t r a t i v e  wi th -  

d r a w a l s  t o  be a n  upper  l i m i t .  

RESULTS 

T a b l e s  A . 3 ,  A.4, and  A.5 c o n t a i n  t h e  r e s u l t s  of  t h i s  s t u d y .  The 

c u r r e n t  s t a t u s - o f - a c c e s s  t o  w e s t e r n  f e d e r a l  onshore l a n d s  i s  shown f o r  

t h e  l e a s a b l e  m i n e r a l s  i n  Tab le  A.3, and f o r  t h e  l o c a t a b l e  m i n e r a l s  i n  

T a b l e  A.4. Tab le  A.5 shows t h e  e s t i m a t e d  s t a t u s - o f - a c c e s s  by 1990 f o r  

both t h e  l e a s a b l e  and l o c a t a b l e  m i n e r a l s .  

P l a c i n g  a d m i n i s t r a t i v e  w i t h d r a w a l s  i n  t h ' e  West a t  13.6 m i l l i o n  

acres, w e  es t imate  t h a t ,  i n  l a t e  1981, 6% of t h e  West's f e d e r a l  l a n d  w a s  

f o r m a l l y  c l o s e d  t o  m i n e r a l  l e a s i n g ,  38% w a s  h i g h l y  r e s t r i c t e d ,  and 56% 

was o p e n  w i t h  o n l y  m o d e r a t e  o r  s l i g h t  (norma1;i r e s t i c t i o n s .  F o r  t h e  

l o c a t a b l e  m i n e r a l s ,  14% of t h e  West's f e d e r a l  l a n d  w a s  f o r m a l l y  c l o s e d ,  

322 w a s  hi.ghly r e s t r i c t e d ,  and 54% was open w i t h  on ly  moderate  o r  s l i g h t  

r e s t r i c t i o n s .  S t a t e d  a n o t h e r  way, w e  e s t i m a t e  t h a t  44% of t h e  f e d e r a l  
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l and  i n  t h e  West w a s  e f f e c t i v e l y  c l o s e d  t o  m i n e r a l  l e a s i n g  and 46% was 

e f f e c t i v e l y  c l o s e d  t o  m i n e r a l  l o c a t i o n  ( t h e s e  p e r c e n t a g e s  r e p r e s e n t  t h e  

sum of t h e  f o r m a l l y - c l o s e d  and  h i g h l y - r e s t r i c t e d  c a t e g o r i e s  f o r  t h e  

l e a s a b l e  and f o r  t h e  l o c a t a b l e  m i n e r a l s ;  see Tab les  A.3 and A . 4 ) .  

During t h e  nex t  10 yea r s ,  t h e  a v a i l a b i l i t y  of w e s t e r n  f e d e r a l  l a n d s  

f o r  m i n e r a l  a c t i v i t i e s  i s  expec ted  t o  i n c r e a s e  s i g n i f i c a n t l y ,  a s  i n d i -  

c a t e d  i n  Tab le  A.5. For t h e  l e a s a b l e  m i n e r a l s ,  w e  e s t i m a t e  t h a t  15% of 

t h e  West's f e d e r a l  l a n d  w i l l  be  f o r m a l l y  c l o s e d ,  1 7 %  w i l l  b e  h i g h l y  

r e s t r i c t e d ,  and 68% w i l l  be open w i t h  on ly  moderate  o r  s l i g h t  (normal)  

r e s t r i c t i o n s .  For  t h e  l o c a t a b l e  m i n e r a l s ,  w e  estimate t h a t  23% of t h e  

f e d e r a l  l a n d  i n  t h e  West w i l l  b e  f o r m a l l y  c l o s e d ,  10% w i l l  b e  h i g h l y  

r e s t r i c t e d ,  and 67% w i l l  be open w i t h  only  moderate  o r  s l i g h t  restric- 

t i o n s .  These i n c r e a s e s  w i l l  r e s u l t  l a r g e l y  from: (1) t h e  r e l e a s e  of 

abou t  27.1 m i l l i o n  a c r e s  of l and  recommended f o r  nonwi lde rness  d u r i n g  t h e  

RARE-I1 program; (2)  t h e  release of p a r t  of t h e  7 m i l l i o n  a c r e s  a s s igned  

t o  t h e  f u r t h e r - p l a n n i n g  c a t e g o r y  d u r i n g  t h e  RARE-I1 program ( e s t i m a t e d  a t  

3.5 m i l l i o n  a c r e s  f o r  t h i s  s t u d y ) ;  ( 3 )  t h e  r e l e a s e  o f  p a r t  of  t h e  24.3 

m i l l i o n  acres of WSAs now under  w i l d e r n e s s  r ev iew by t h e  BLM ( e s t i m a t e d  

a t  12.2 m i l l i o n  a c r e s  f o r  t h i s  s t u d y ) ;  and  ( 4 )  t h e  r e l ease  of  many 

m i l l i o n s  of acres of f e d e r a l  l and  (by t h e  Reagan a d m i n i s t r a t i o n )  as a 

r e s u l t  of a c c e l e r a t e d  r ev iew and r e v o c a t i o n  of a n t i q u a t e d ,  w i t h d r a w a l  

o r d e r s  ( s e e  T a b l e  A.5). The amount  of a d d i t i o n a l  f e d e r a l  l a n d  t o  be  

wi thdrawn d u r i n g  t h i s  10-year pe r iod ,  over  and .above t h a t  a l r e a d y  l i s t e d  

on Tab les  A.3 and A.4 ,  i s  expected t o  be o n l y  a few m i l l i o n  a c r e s ,  and 

t o  be p r i m a r i l y  by a d m i n i s t r a t i v e  a c t i o n s  ( s e e  Tab le  A.5) .  
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Table A . 3 .  Availability of Federal Onshore ILand i n  the Western 
United Statesa for Leasable Minerals' as of 1981 

Formal ly  Highly Open w i t h  moderate  o r  
c l o s e d  r e s t r i c t e d  s l i g h t  r e s t r i c t i o n s  

[ m i l l i o n s  of acres ( p e r c e n t  of t o t i l l  f e d e r a l  l and  i n  West ) ]  

Bureau of Land 
Management --- 25.3 ( 7 % )  143.1 (40%) 

U . S .  Fore  t 
S e r v i c e  8 1.3 (<1%) 64.6 (18%) 67.7 (19%) 

M i l i t a r y e  1.1 (<1%) 13.4 (4%) 2 . 3  (1%) 

N a t i o n a l  a r k  
S e r v i c e  f 10.9 (3%) 

Bureau of 
Reclamat i o n g  --- 

F i s h  and f i l d l i f e  --- S e r v i c e  

3.1 (1%) 

6.1 (2%) --- 

6.5 ( 2 % )  0.2 (<1%) 

Otheri  8.2 (2%) 5.0 (1%) --- 

T o t a l  21.5 (6%) 124.0 (35%) 213.3 (59%) 

Estimate of de f a c t o  
wi thd rawa l s  i n  West 
due t o  l o c a l  
a d m i n i s t r a t i v e  
d e c i s i o n s 3  (+) 13.6 ( 4 % )  (-) 13.6 ( 4 % )  

Grand T o t a l  21.5 (6%)  137.6 (38%) 199.7 (56%) 

a I n c l u d e s  f e d e r a l  l a n d  t h a t  h a s  n e v e r  b e e n  o u t  of  f e d e r a l  o w n e r s h i p  
(345.5 m i l l i o n  a c r e s )  and  l a n d  a c q u i r e d  by t h e  U.S. Governmen t  
( 1 3 . 4  m i l l i o n  acres), as r e p o r t e d  i n  BLM (1981~1, p. 9). Th i s  t a b l e ,  and 
t h o s e  t h a t  f o l l o w ,  do no t  i n c l u d e  l a n d s  i n  which t h e  government owns 
on ly  t h e  m i n e r a l  estate. The w e s t e r n  s ta tes  i n c l u d e  Washington, Oregon, 
C a l i f o r n i a ,  Nevada, Idaho ,  l*lontana, Wyoming, Utah, Colorado,  N e w  Mexico, 
and Arizona. 

bThe d i s t i n c t i o n  between m i n e r a l s  t h a t  a r e  " leased"  and those  t h a t  are 
" l o c a t e d "  ( T a b l e  A.4) i s  more  a mat te r  o f  h i s t o r y  t h a n  t h e i r  mode of 
g e o l o g i c  o c c u r r e n c e .  In g e n e r a l ,  l e a s a b l e  m i n e r a l s  c o n s i s t  of  t h e  
f o s s i l  f u e l ,  chemica l ,  and f e r t i l i z e r  m i n e r a l s ,  as w e l l  a s  geo the rma l  
r e sources .  These m i n e r a l s  are d i sposed  of th rough t h e  Mine ra l  Leas ing  
A c t  of 1920 and more r e c e n t  l e a s i n g  laws t h a t  app ly  t o  s p e c i f i c  m i n e r a l s  
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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. In 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 up.der each footnote. 

'The BLI4 lands in the West total 175 million acres (BLM 1981a), 
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 
a c t i v i t i e s  w i l l  rarely be allowed t o  proceed except under very s t r i c t  
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 236,4LO 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) 

t h e  t a b l e  i n c l u d e s  (1) 24.3 m i l l i o n  acres of Wi lde rness  Study Areas as 
of  December  1 9 8 1  [ t h i s  a c r e a g e  i n c l u d e s  p r e - e x i s t i n g  I n s t a n t  S t u d y  
Areas, P r i m i t i v e  Areas, and Ou t s t and ing  N a t u r a l  Areas i d e n t i f i e d  s i n c e  
p a s s a g e  o f  t h e  W i l d e r n e s s  A c t  o f  1964  ( p e r s o n a l  c o m m u n i c a t i o n  t o  
E. H. Oakes, December, 1981, J i m  Edward, BLM-Washington)]; 2)  482,640 
acres i n  t h e  Snake R i v e r  B i r d s  of Prey  area i n  Idaho  [ t h e  B i r d s  of Prey  
area i s  n o t  f o r m a l l y  c l o s e d  t o  l e a s i n g ,  a c c o r d i n g  t o  t h e  BLM ( p e r s o n a l  
communicat ion t o  E. H. Oakes, November 1981, Dave Almond), bu t ,  because  
o f  i t s  s p e c i a l  w i l d l i f e  h a b i t a t ,  w e  h a v e  a s s i g n e d  i t  t o  t h e  h i g h l y -  
r e s t r i c t e d  c a t e g o r y  i n  T a b l e  A.31; and  ( 3 )  o n e  w i l d e r n e s s  a rea  of  
s l i g h t l y  more t h a n  12,000 acres. The r ema in ing  143.1 m i l l i o n  acres of 
BLM l a n d  i n  t h e  West are c o n s i d e r e d  t o  be open t.o m i n e r a l  l e a s i n g  w i t h  
o n l y  modera te  o r  s l i g h t  r e s t r i c t i o n s ,  excep t  f o r  , those BLM l a n d s  t h a t  w e  
e s t i m a t e d  t o  b e  a d m i n i s t r a t i v e l y  c l o s e d  ( s e e  f o o t n o t e  j). [Some 
r e v i e w e r s  o f  a n  e a r l i e r  d r a f t  o f  t h i s  r e p o r t  s u g g e s t e d  t h a t  t h e  
24.3 m i l l i o n  acres of WSAs shou ld  have been a s s i g n e d  t o  t h e  c a t e g o r y  of 
m o d e r a t e  o r  s l i g h t  r e s t r i c t i o n s  r a t h e r  t h a n  t h e  h i g h l y - r e s t r i c t e d  
c a t e g o r y  because  m i n e r a l  e x p l o r a t i o n  and development  have occur red  and 
are s t i l l  o c c u r r i n g  w i t h i n  some WSAs. Fur thermore ,  about  6.5 m i l l i o n  
acres of WSAs are now under  o i l  and g a s  lease ( p e r s o n a l  communicat ion t o  
E. H. Oakes, J a n u a r y  1982, W i l d e r n e s s  Off ice, 13LM-Washington). A f t e r  
r e v i e w i n g  t h i s  i n f o r m a t i o n ,  w e  s t i l l  chose  t o  a s s i g n  a l l  WSAs t o  t h e  
h i g h l y - r e s t r i c t e d  c a t e g o r y  because  t h e  BLM i s  r e q u i r e d  t o  p r o t e c t  t h e  
w i l d e r n e s s  c h a r a c t e r  of WSAs and because ,  i n  our  op in ion ,  many companies  
w o u l d  r a t h e r  n o t  r i s k  t h e  l e g a l  a n d  p o l i t i c a l  b a t t l e s ,  and  p u b l i c  
r e s e n t m e n t ,  t h a t  might  accompany m i n e r a l  e n t r y  t o  a WSA. Moreover,  i f  a 
m i n e r a l  d e p o s i t  w a s  d i s c o v e r e d  i n  a WSA, i t s  development cou ld  con- 
c e i v a b l y  be t i e d  up i n  t h e  c o u r t s  f o r  many years- thereby r e l e g a t i n g  t h e  
WSA t o  t h e  s t a t u s  of e f f e c t i v e l y  c losed .  

dU.S. F o r e s t  S e r v i c e  l a n d s  i n  t h e  West t o t a l  139 m i l l i o n  acres, 5.4 m i l -  
l i o n  o f  w h i c h  a r e  i n c l u d e d  i n  t h e  o t h e r  c a t e g o r y ,  f o o t n o t e  i. The  
1.3 m i l l i o n  acres of U.S. F o r e s t  S e r v i c e  l and  a s s i g n e d  t o  t h e  f o r m a l l y  
c l o s e d  c a t e g o r y  i n  t h e  t a b l e  i n c l u d e s  f o u r  N a t i o n a l  R e c r e a t i o n  Areas 
(NRAs): Hells Canyon, Sawtooth ,  Oregon Dunes, and Arapaho (USDA 1980; 
t h e  r e m a i n i n g  0.4 m i l l i o n  acres i n  NRAs a d m i n i s t e r e d  by t h e  U.S. F o r e s t  
S e r v i c e  are w i t h i n  F laming Gorge and S h a s t a / T e i n i t y  and a r e  t a l l i e d  
below i n  t h e  h i g h l y - r e s t r i c t e d  ca tegory) .  The 64.6 m i l l i o n  acres of 
U.S. F o r e s t  S e r v i c e  l a n d  a s s i g n e d  t o  t h e  h i g h l y - r e s t r i c t e d  c a t e g o r y  
i n c l u d e  (1) 0.9 m i l l i o n  acres of e x i s t i n g  and pot .en t ia1  Wild and S c e n i c  
R i v e r s  ( s e e  f o o t n o t e  c y  a b o v e ,  f o r  a n  e x p l a n a t i o n ) ;  ( 2 )  16.6 m i l l i o n  
acres  o f  e x i s t i n g  w i l d e r n e s s  (USDA 1980 ;  a d d i t i o n a l  i n f o r m a t i o n  a t  
b o t t o m  o f  t h i s  f o o t n o t e ) ;  ( 3 )  0.4 m i l l i o n  a c r e s  i n  NRAs (USDA 1980) ;  
( 4 )  0.7 m i l l i o n  acres  i n  game r e f u g e s  (USDA 1980) ;  (5 )  0.004 m i l l i o n  
acres i n  s c e n i c / r e s e a r c h  areas (USDA 1980); (6) 43.3 m i l l i o n  acres of 
RARE-IT l ands ;  and (7) 2.7 m i l l i o n  acres of p r i m i t i v e  areas ( t h e  
a c r e a g e  f o r  --IT and p r i m i t i v e  areas i s  based on d a t a  s u p p l i e d  by t h e  
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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 oil 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 Oil andGas, 
BLM's Washington Office; an additional 28 oil 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-I1 lands is based on adminis- 
trative changes on April 16, 1979, to the recommendations in the Final 
Environmental Statement (USDA 1979) on RARE-I1 lands. The 43.3 million 
acres of RARE-I1 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-11 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-I1 and other undeveloped lands in the Forest Service System is 
explained in periodic summaries issued by the US. 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-I1 
acreages listed above. For Colorado and New Mexico, however, Congress 
included less RARE-I1 acreage in the National Wilderness Preservation 
System than was recommended by the administration in April 1979; thus, 
the RARE-I1 acreage figures used in this table are liberal estimates. 
A l s o ,  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.] 

eThe 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 1981a). Of this total, about 2.3 million acres have been 
acquired by the defense agencies (BLM, 1981a). According to reports i n  
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 t o  the category of 
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modera t e ly  o r  s l i g h t l y  r e s t r i c t e d  i n  Tab le  A.3, a l though  t h e s e  a c q u i r e d  
l a n d s  'are a p p a r e n t l y  n o t  a v a i l a b l e  f o r  o t h e r  l e a s a b l e  m i n e r a l s  (except  
f o r  geo the rma l  r e s o u r c e s  on some m i l i t a r y  land:;) o r  f o r  t h e  l o c a t a b l e  
m i n e r a l s  t h a t  are l e a s e d  on a c q u i r e d  f e d e r a l  land. About 1.1 m i l l i o n  
a c r e s  under  t h e  j u r i s d i c t i o n  of  t h e  U.S. Army Corps of Eng inee r s  are 
a d m i n i s t r a t i v e l y  c l o s e d  t o  l e a s i n g  and are l i s t e d  as such  i n  t h e  t a b l e .  
The  r e m a i n i n g  13.4 m i l l i o n  acres  a r e  l i s t e d  a s  h i g h l y  r e s t r i c t e d  t o  
mineral  a c t i v i t y  because  t h e  Department  of Defense c u s t o m a r i l y  recom- 
mends t h a t  m i l i t a r y  l a n d s  n o t  be leased because of s e c u r i t y  and s a f e t y  
r e a s o n s  (OTA 1 9 7 9 ,  p. 338) .  [ A c c o r d i n g  t o  a r e p o r t  i n  F e d e r a l  L a n d s  
(December 14 ,  1981), t h e  Depar tment  of Defense w i l l  e s t a b l i s h  a un i fo rm 
p o l i c y  t h a t  i s  expec ted  t o  i n c r e a s e  o i l  and gas  l e a s i n g  on a l l  m i l i t a r y  
l a n d s .  3 

fThe N a t i o n a l  Pa rk  S e r v i c e  a d m i n i s t e r s  about  1 4  m i l l i o n  acres of f e d e r a l  
l and  i n  t h e  11 w e s t e r n  s ta tes ,  i n c l u d i n g  u n i t s  such  as parks ,  monuments, 
r e c r e a t i o n  a r e a s ,  h i s t o r i c  s i tes,  p r e s e r v e s ,  s e a s h o r e s ,  and parkways 
(NPS 1980a). ?lost  N a t i o n a l  Pa rk  S e r v i c e  l a n d s  (except  f o r  3.1 m i l l i o n  
acres i n  NRAs,  d i s c u s s e d  below) are f o r m a l l y  c losed  t o  m i n e r a l  a c t i v i t y  
under  t h e  l e a s i n g  laws, and 10.9 m i l l i o n  a c r e s  are l i s t e d  a s  such  i n  
Tab le  A.3. A s  of December 1980, t h e r e  was a t o t a l  of 3.1 m i l l i o n  acres 
i n  t e n  N R A s  a d m i n i s t e r e d  by t h e  N a t i o n a l  P a r k  S e r v i c e  i n  t h e  West 
(NPS 1980a). The r e c r e a t i o n  areas are g e n e r a l l y  on l a n d s  t h a t  have been 
wi thdrawn f o r  r e c l a m a t i o n  o r  wa te r - r e source  development.  Almost a l l  
t h e s e  areas are open by s t a t u t e  t o  m i n e r a l  entrJy,  and, a l t h o u g h  m i n e r a l  
a c t i v i t y  does occur  on t h e s e  l a n d s ,  i t  i s  no t  common. For  example,  t h e  
r e c e n t  N i n e r a l  Management P l a n  f o r  Glen Canyon N a t i o n a l  R e c r e a t i o n  Area 
i n  Utah and Ar izona  (NPS 1980b) s ta tes  t h a t  m i n e r a l  a c t i v i t i e s  would be 
p e r m i t t e d  i n  c e r t a i n  p a r t s  of t h e  r e c r e a t i o n  a r e a  i f  t h e  N a t i o n a l  Park 
S e r v i c e  de t e rmined  t h a t  such  a c t i v i t i e s  would not s i g n i f i c a n t l y  a f f e c t  
a d m i n i s t r a t i o n  of t h e  r e c r e a t i o n  a rea .  The a u t h o r i t y  of t h e  N a t i o n a l  
Pa rk  S e r v i c e  t o  impose s t r i c t  s t i p u l a t i o n s  on m i n e r a l  p e r m i t s  and leases 
j u s t i f i e s  i n c l u s i o n  of t h e  3.1 m i l l i o n  acres of NPS N a t i o n a l  R e c r e a t i o n  
Areas i n  t h e  h i g h l y - r e s t r i c t e d  c a t e g o r y  i n  Tab le  A.3, a l though  p a r t s  of 
t h e s e  r e c r e a t i o n  areas w i l l  be open t o  l e a s i n g  w i t h  on ly  modera te  res- 
t r i c t i o n s .  (See Tab le  A.4, f o o t n o t e  f ,  f o r  a d . i scuss ion  of new regu la -  
t i o n s  a f f e c t i n g  ha rd rock  mining  i n  t h e s e  r e c r e a t i o n  a reas . )  

gLands under  t h e  j u r i s d i c t i o n  of t h e  Bureau of Reclamat ion  t o t a l  6.6 m i l -  
l i o n  a c r e s ,  of w h i c h  6.1 m i l l i o n  a r e  i n  t h e  West (BLM 1981a) .  T h e s e  
l a n d s  are g e n e r a l l y  open t o  m i n e r a l  l e a s i n g ,  but  w i t h  lease s t i p u l a t i o n s  
t h a t  p r o t e c t  t h e  dominant  r e c l a m a t i o n  use.  Moreover, l e a s e s  w i l l  gen- 
e r a l l y  n o t  be g r a n t e d  i f  m i n e r a l  development  Would have a s i g n i f i c a n t  
a d v e r s e  e f f e c t  on t h e  r e c r e a t i o n a l  u s e s  of t h e  land. Therefore ,  a l l  
6 . 1  m i l l i o n  acres of Bureau of Rec lama t ion  l and  are l i s t e d  under t h e  
h i g h l y - r e s t r i c t e d  c a t e g o r y  i n  Tab le  A.3. 
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hThe U.S. F i s h  and W i l d l i f e  S e r v i c e  (USFWS) a d m i n i s t e r s  6.7 m i l l i o n  acres 
of l and  i n  t h e  West. By far ,  most of t h i s  a c r e a g e  i s  w i t h i n  n a t i o n a l  
w i l d l i f e  r e f u g e s ,  bu t  t h e  USFWS a l s o  a d m i n i s t e r s  o t h e r  u n i t s  such  as 
w a t e r f o w l  p r o d u c t i o n  areas, w i l d l i f e  monuments, and f i s h  h a t c h e r i e s  
(USFWS 1980) .  I n  P u b l i c  Land S t a t i s t i c s  (BLM 1 9 8 1 a ) ,  t h e  a c r e a g e  of  
f e d e r a l  l and  a d m i n i s t e r e d  by t h e  USFWS i n  t h e  West i s  r e p o r t e d  t o  be 
5.6 m i l l i o n  a c r e s ,  r a t h e r  t han  t h e  more r e c e n t  f i g u r e  of 6.7 m i l l i o n  
acres r e p o r t e d  i n  USFWS (1980). To account  f o r  t h e  a d d i t i o n a l  l . l O m i 1 -  
l i o n  acres of USFWS land  s i n c e  t h e  c o m p i l a t i o n  of d a t a  i n  P u b l i c  Land 
S t a t i s t i c s ,  w e  have a r b i t r a r i l y  a s s i g n e d  1.1 m i l l i o n  acres of BLM l a n d  
t o  t h e  USFWS ( s e e  f o o t n o t e  c). O i l  and gas  l e a s i n g  of a l m o s t  a l l  USFWS 
land  i n  t h e  48 conterminous  s ta tes  is  p r o h i b i t e d  excep t  when p roduc t ion  
on a d j a c e n t  n o n f e d e r a l  l and  t h r e a t e n s  t o  d r a i n  t h e  o i l  and gas  under- 
l y i n g  USFWS lands .  Leas ing  of o t h e r  m i n e r a l s  i s  somet imes  a l lowed ,  bu t  
s t r i c t  l e a s e  s t i p u l a t i o n s  a r e  i m p o s e d  (OTA 1 9 7 9 ,  p. 344).  We h a v e  
t h e r e f o r e  l i s t e d  a l l  USFWS l a n d  as h i g h l y  r e s t r i c t e d  t o  m i n e r a l  a c t i v i t y  
i n  Tab le  A.3, a l t h o u g h  most of t h e s e  l a n d s  are a d m i n i s t r a t i v e l y  c l o s e d  
t o  o i l  and gas  l e a s i n g .  O i l  and gas  l e a s i n g  is  p e r m i t t e d ,  however, on 
t h e  approx ima te ly  0.2 m i l l i o n  a c r e s  of w i l d l i f e  c o o r d i n a t i o n  areas i n  
t h e  West; t h i s  a c r e a g e  i s  l i s t e d  as such i n  T a b l e  A.3 (USFWS 1980). 

- 

iThe "Other" c a t e g o r y  i n c l u d e s  13.2 m i l l i o n  acres of f e d e r a l  l and ,  2.3 of 
which i s  a d m i n i s t e r e d  by f e d e r a l  a g e n c i e s  and d e p a r t m e n t s  no t  l i s t e d  i n  
t h e  t a b l e  (e.g., t h e  U.S. D e p a r t m e n t  of E n e r g y ,  t h e  B u r e a u  o f  I n d i a n  
A f f a i r s ;  BLM 1981a, p. 13-33) and 10.9 m i l l i o n  of  which w e  have a s s i g n e d  
t o  t h i s  c a t e g o r y  f rom BLM and U.S. F o r e s t  S e r v i c e  lands .  ( I n  r e a l i t y ,  
a l l  a g e n c i e s  c o n t r i b u t e  t o  t h i s  10.9 m i l l i o n  acres, but  f o r  s i m p l i c i t y  
w e  u s e d  5.5 m i l l i o n  acres  o f  BLM l a n d  a n d  5.4 m i l l i o n  acres o f  
U.S. F o r e s t  Service land;  see d i s c u s s i o n  below.) The 2.3 m i l l i o n  acres 
of w e s t e r n  f e d e r a l  l and  a d m i n i s t e r e d  by a g e n c i e s  o t h e r  t h a n  t h e  ones 
l i s t e d  i n  T a b l e  A.3 a r e  a s s i g n e d  t o  t h e  f o r m a l l y - c l o s e d  c a t e g o r y  i n  
Table 8 . 3 ,  a l t h o u g h  some of these l a n d s  may be a v a i l a b l e  f o r  m i n e r a l  
a c t i v i t i e s  [e.g., l e a s i n g  of uranium by DOE on some DOE-acquired l ands ,  
a n d  o i l  and  g a s  l e a s i n g  on t h e  0.1 m i l l i o n  acres o f  n a v a l  p e t r o l e u m  
r e s e r v e s ;  i n c l u d e d  w i t h  t h e  DOE l a n d s  a r e  t h e  t h r e e  N a v a l  O i l  S h a l e  
Reserves  i n  Colorado and Utah t h a t  t o t a l  a b o u t  0.15 m i l l i o n  acres (per- 
s o n a l  c o m m u n i c a t i o n  t o  E. H. Oakes, F e b r u a r y  1 9 8 2 ,  James H e m p h i l l ,  
O f f i c e  of Naval Pe t ro leum and O i l  S h a l e  Reserves, DOE-Washington). The 
r ema in ing  5.9 m i l l i o n  acres as s igned  t o  t h e  f o r m a l l y  c l o s e d  c a t e g o r y  
inc lude :  (1)  n o n r e s e r v a t i o n  I n d i a n  l a n d s ,  0.4 m i l l i o n  acres (BLM 1981, 
Tab le  9); (2)  2.5 m i l l i o n  a c r e s  of s u r f a c e  occupancy f o r  f e d e r a l  u se  by 
t h e  major  land-management a g e n c i e s  [ f o r  u s e s  s u c h  as b u i l d i n g s ,  p r i s o n s ,  
a i r p o r t s ,  and pos t  o f f i c e s ;  OTA (1979, p- 361) e s t i m a t e d  t h a t  i n  1975 
about  1.9 m i l l i o n  acres of f e d e r a l  l and  were used  f o r  t h e s e  purposes  i n  
t h e  48 conterminous  s t a t e s ] ;  (3) 2 m i l l i o n  acres f o r  n o n f e d e r a l  u se  f o r  
t ownsh ips  and easements  a c r o s s  t h e  p u b l i c  domain  [ t h i s  i s  a n  estimate 
b a s e d  on d a t a  i n  OTA (1979)  and  Bennethum and  Lee ( 1 9 7 5 ) ] ;  and  
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( 4 )  1 m i l l i o n  a c r e s  wi thdrawn f o r  watershed  p r o t e c t i o n  and water uses  
[Bennethum and  Lee ( 1 9 7 5 )  e s t i m a t e d  t h a t  1.5 m i l l i o n  a c r e s  h a d  b e e n  
wi thdrawn f o r  water pu rposes  f o r  t h e  e n t i r e  coun t ry  i n  t h e  mid-1970s. 
According t o  BLM ( p e r s o n a l  communicat ion t o  E. H. Oakes, December 31, 
1981, Wi thdrawals ,  Lands,  and Rights-of-way (Group), many l and  wi th -  
d r a w a l s  under  P u b l i c  Water Reserves  No. 1G7 have s i n c e  been revoked o r  
reduced i n  s i z e  by t h e  Reagan a d m i n i s t r a t i o n .  The re fo re ,  t h e  1 m i l l i o n  
acres t h a t  w e  a s s i g n e d  t o  wa te r shed  p r o t e c t i o n  .and w a t e r  u s e  i n  t h e  West 
i s  probably  o v e r e s t i m a t e d ] .  The 5 m i l l i o n  a c r e s  a s s igned  t o  t h e  h igh ly -  
r e s t r i c t e d  ca t egory  i s  a guess  as t o  t h e  ac reage  of i d e n t i f i e d  power- 
s i tes i n  t h e  West. A f t e r  a power - s i t e  has  been i d e n t i f i e d  by e i t h e r  t h e  
U.S.  G e o l o g i c a l  S u r v e y  o r  by f i l i n g  a n  a p p l i c a t i o n  f o r  a p o w e r - s i t e  
p e r m i t  o r  l i c e n s e ,  t h e  l a n d  i s  a u t o m a t i c a l l y  withdrawn from m i n e r a l  
development.  I n  1955, Congress  opened t o  mine ra l  a c t i v i t i e s  a l l  power- 
s i t e  w i t h d r a w a l s  and r e s e r v a t i o n s  t h a t  were not covered by a l i c e n s e  
o r  a p p l i c a t i o n .  However ,  m i n e r a l  d e v e l o p m e n t  on t h e s e  l a n d s  c a n  be  
t e r m i n a t e d  by t h e  government a t  any t i m e  f o r  c o n s t r u c t i o n  of a hydro- 
e l ec t r i c  power s t a t i o n ,  and no compensa t ion  w i l l  be m a d e  t o  the  m i n e r a l  
deve lope r ;  t hus ,  w e  c o n s i d e r  l a n d s  i n  t h i s  ca t egory  t o  be h i g h l y  res- 
t r i c t e d  f o r  m i n e r a l  a c t i v i t i e s .  OTA (1979, p. 357) i d e n t i f i e d  15.2 m i l -  
l i o n  acres t h a t  were withdrawn a t  t h e  end of 1974 because of power-s i te  
d e s i g n a t i o n s ,  bu t  9 m i l l i o n  of t h e  15.2 mil l i .on a c r e s  w e r e  i n  Alaska 
( t h e  Ramparts  power - s i t e  on t h e  Yukon River ) .  Thus, about  6.2 m i l l i o n  
a c r e s  of power - s i t e s  had been i d e n t i f i e d  by OTA (1979) i n  t h e  48 c o n t e r -  
minous states. Unfo r tuna te ly ,  up-to-date d a t a  on power-s i te  w i t h d r a w a l s  
are not  y e t  a v a i l a b l e  f rom BLM ( p e r s o n a l  communicat ion t o  E. H. Oakes, 
December 31, 1981, Wi thdrawals ,  Lands, and Rights-of-way Group). Our 
e s t i m a t e  of 5 m i l l i o n  acres of power - s i t e s  j n  t h e  West r e p r e s e n t s  a 
l i b e r a l  e s t i m a t e  based on t h e  b e l i e f  t h a t  many sma l l - sca l e  h y d r o e l e c t r i c  
power - s i t e s  ( somet imes  c a l l e d  "low-head" s i t e s )  have been i d e n t i f i e d  
s i n c e  l a t e  1974. 

jSo-ca l led  de f a c t o  w i t h d r a w a l s  are t h o s e  tha t :  are made i n f o r m a l l y  by 
a d m i n i s t r a t i v e  o f f i c i a l s  a t  any l e v e l  w i t h i n  an  agency. These wi th -  
d r a w a l s  a r e  t h e  most d i f f i c u l t  t o  i d e n t i f y  because they  u s u a l l y  are not  
recorded  i n  a n  agency's l a n d - s t a t u s  r eco rds ,  nor  are they  s u b j e c t  t o  
c r i t i c a l  review. Many of t h e s e  wi thd rawa l s  a r e  t h e  r e s u l t  of envi ron-  
men ta l  a s s e s s m e n t s ,  i d e n t i f i c a t i o n  of c r i t i c a l  h a b i t a t  f o r  t h r e a t e n e d  o r  
endangered s p e c i e s  (a minor  amount of ac reage ,  and t h e s e  areas are no t  
f o r m a l l y  c losed ) ,  o r  s p e c i a l  r e c r e a t i o n a l  and s c e n i c  v a l u e s  a t  a l o c a l  
o r  r e g i o n a l  l e v e l .  I n  Nevada, f o r  example,  GAO (1981a) found t h a t  RLM 
had wi thdrawn 1.4 m i l l i o n  acres of f e d e r a l  l and  f o r  t h e s e  r easons ,  and a 
f e w  m i l l i o n  more  were p e n d i n g  a d d i t i o n a l  s u c h  a s  one  BLM d i s t r i c t  
c l o s i n g  c e r t a i n  w i l d l i f e  areas t o  o i l  and ga:; l e a s i n g ,  whereas  o t h e r  
d i s t r i c t s  a l lowed  l e a s i n g  i n  s imilar  envi ronments ,  bu t  w i t h  s p e c i a l  
lease s t i p u l a t i o n s .  
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The on ly  estimate of a d m i n i s t r a t i v e  o r  de f a c t o  l a n d  w i t h d r a w a l s  t h a t  w e  
u n c o v e r e d  i s  c o n t a i n e d  i n  GAO ( 1 9 8 1 a ) ,  a n d  t h e s e  d a t a  were u s e d  t o  
estimate t h e  p o t e n t i a l  magnitude of a d m i n i s t r a t i v e  w i t h d r a w a l s  i n  t h e  11 
w e s t e r n  states.  I n  t h e  48 con te rminous  s ta tes ,  GAO e s t i m a t e d  t h a t  16  
m i l l i o n  ac re s  o f  f e d e r a l  l a n d  a r e  e f f e c t i v e l y  c l o s e d  t o  o i l  and  g a s  
l e a s i n g  b e c a u s e  of  a d m i n i s t r a t i v e  w i t h d r a w a l s  by v a r i o u s  f e d e r a l  
a g e n c i e s  (GAO 1981a, p. 29; many of t h e  l a n d s  t h a t  GAO a s s i g n e d  t o  t h e  
c a t e g o r y  of a d m i n i s t r a t i v e l y  withdrawn have been accounted f o r  i n  our  
r e p o r t  under  t h e  c a t e g o r y  of h i g h l y - r e s t r i c t e d ) .  GAO's estimate, how- 
e v e r ,  a c c o u n t s  f o r  on ly  p a r t  of t h e  a d m i n i s t r a t i v e  w i t h d r a w a l s  by BLM 
and t h e  U.S. F o r e s t  S e r v i c e  because GAO g a t h e r e d  i n f o r m a t i o n  on t h e s e  
a g e n c i e s  f o r  o n l y  f i v e  s t a t e s - - C o l o r a d o ,  M i s s i s s i p p i ,  Nevada,  N e w  
M e x i c o ,  a n d  Wyoming--and t h e  d a t a  f o r  C o l o r a d o  a r e  i n c o m p l e t e  (GAO 
1981a, p. 50) .  According t o  GAO, Nevada had t h e  most r e l i a b l e  d a t a  set  
b e c a u s e  o f  B L M ' s  s t a t e - w i d e  e n v i r o n m e n t a l  a s s e s s m e n t  p r o g r a m  t h a t  
i d e n t i f i e d  no - l eas ing  areas throughout  t h e  s t a t e  (GAO 1981a, p. 50) .  

To d e r i v e  a n  es t imate  of t h e  a c r e a g e  of a d m i n i s t r a t i v e  w i t h d r a w a l s  i n  
t h e  West t h a t  may no t  have been accounted f o r  e l s e w h e r e  i n  our  r e p o r t ,  
w e  u s e d  t h e  GAO d a t a  f o r  N e w  Mex ico ,  Wyoming, a n d  Nevada (GAO, 
p. 49-55).  I n  New Mexico, GAO i d e n t i f i e d  84,300 acres as e f f e c t i v e l y  
c l o s e d  t o  o i l  a n d  g a s  l e a s i n g  d u e  t o  a d m i n i s t r a t i v e  w i t h d r a w a l s ,  
80,700 acres of which were c l o s e d  a t  t h e  r e q u e s t  of BLM. I n  Wyoming, 
800,000 acres were a d m i n i s t r a t i v e l y  c l o s e d ,  bu t  on ly  115,000 acres were 
c l o s e d  by BLM. The b u l k  of  t h e  Wyoming c l o s u r e s  was on U.S. F o r e s t  
S e r v i c e  l a n d s .  I n  Nevada,  4.7 m i l l i o n  acres  w e r e  c l o s e d  t h r o u g h  
a d m i n i s t r a t i v e  a c t i o n ,  3.4 m i l l i o n  of which are a t t r i b u t e d  t o  RLM. The 
non-BLM a d m i n i s t r a t i v e  c l o s u r e s  i n  Nevada, amounting t o  1.3 m i l l i o n  
acres, are on U.S. F o r e s t  S e r v i c e  l a n d s  ( l a r g e l y  RARE-I1 a r e a s ) ,  w i t h  a 
m i n o r  a m o u n t  on N a t i o n a l  P a r k  S e r v i c e  l a n d s .  B e c a u s e  w e  t a l l i e d  
U . S .  F o r e s t  Service Wilderness  Areas and N a t i o n a l  Park Serv ice  l a n d s  i n  
o t h e r  p a r t s  of t h i s  t a b l e  ( s e e  f o o t n o t e s  d and f ) ,  w e  used 3.4 m i l l i o n  
a c r e s  a s  t h e  a c r e a g e  o f  f e d e r a l  l a n d  i n  Nevada t h a t  i s  now c l o s e d  
because of a d m i n i s t r a t i v e  w i t h d r a w a l s  and t h a t  h a s  not  been accounted 
€ o r  e l s e w h e r e  i n  t h i s  t a b l e .  However, a l a r g e  p a r t  of Nevada's 3.4 m i l -  
l i o n  acres of no-lease l and  i s  pending a d d i t i o n a l  env i ronmen ta l  s t u d y  
(GAO 1981a, p. 5 0 ) ,  and some (perhaps much) of t h i s  a c r e a g e  w i l l  become 
a v a i l a b l e  f o r  o i l  and g a s  l e a s i n g  i n  t h e  f u t u r e .  Noreover,  i t  i s  no t  
known w i t h  c e r t a i n t y  t o  what e x t e n t  t h e s e  3.4 m i l l i o n  acres o v e r l a p  BLM 
w i l d e r n e s s  s t u d y  areas o r  o t h e r  r e s t r i c t e d  'areas t a l l i e d  e l s e w h e r e  i n  
t h i s  t a b l e .  

We s p e c u l a t e  t h a t  13.6 m i l l i o n  acres of f e d e r a l  l and  may be e f f e c t i v e l y  
c l o s e d  ( h i g h l y  r e s t r i c t e d )  by a d m i n i s t r a t i v e  o r  de f a c t o  w i t h d r a w a l s  i n  
t h e  11 w e s t e r n  s ta tes .  T h i s  estimate was d e r i v e d  by c a l c u l a t i n g  t h e  
p e r c e n t a g e  of f e d e r a l  l a n d s  t h a t  are a d m i n i s t r a t i v e l y  c l o s e d  i n  New 
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Mexico, Wyoming, and Nevada, then  m u l t i p l y i n g  t h i s  pe rcen tage  (3.8%) by 
t h e  t o t a l  f e d e r a l  a c r e a g e  i n  each  of  t h e  e i g h t  remain ing  w e s t e r n  states.  
Thus, 3.4 m i l l i o n  acres i n  Nevada, o u t  of a t o t a l  f e d e r a l  a c r e a g e  i n  
Nevada of 60.5 m i l l i o n ,  were de te rmined  by GAO t o  be a d m i n i s t r a t i v e l y  
wi thdrawn from o i l  and gas  l e a s i n g ,  which e q u a l s  5.6% of t h e  f e d e r a l  
l a n d s  i n  t h e  state.  In Wyoming, 0.8 m i l l i o n  acrlzs, o r  2.6% of t h e  t o t a l  
f e d e r a l  ac reage ,  are a d m i n i s t r a t i v e l y  c losed .  I n  New Mexico, 0.08 m i l -  
l i o n  a c r e s ,  o r  0.3% of t h e  f e d e r a l  a c r e a g e  i n  t h e  s ta te ,  are a d m i n i s t r a -  
t i v e l y  c l o s e d .  The t o t a l  f e d e r a l  d o m a i n  w i t h i i n  t h e  t h r e e  s t a t e s  i s  
116.7 m i l l i o n  acres ,  o f  w h i c h  4.3 m i l l i o n ,  o r  3.8%, a r e  e f f e c t i v e l y  
c l o s e d  t o  o i l  a n d  g a s  l e a s i n g  and  t h e r e f o r e  a r e  p r o b a b l y  c l o s e d  t o  
l e a s i n g  of o t h e r  m i n e r a l s  ( s e e  t a b u l a t i o n s  below). The 13.6 m i l l i o n  
ac re s  h a v e  b e e n  s u b t r a c t e d  f r o m  t h e  a c r e a g e  i n  t h e  m o d e r a t e l y -  o r  
s l i g h t l y - r e s t r i c t e d  c a t e g o r y  on Tab le  A.3 and added t o  t h e  a c r e a g e  i n  
t h e  h i g h l y - r e s t r i c t e d  ca t egoy  t o  d e r i v e  t h e  grand  t o t a l  shown i n  t h e  
t a b l e .  

Tabulations: 

F e d e r a l  ac reagea  
S t a t e  ( m i l l i o n s  of a c r e s )  

E s t i m a t e d  a d m i n i s t r a t i v e  
wi thd rawa l s  ( a l l  a g e n c i e s )  

( m i l l i o n s  of acres) 

A r  i z ona 
C a l i f o r n i a  
Colorado 
Idaho  
Montana 
Oregon 
Utah 
Washington 

S u b t o t a l  

Nevada 
New Mexico 
Wyoming 

32.0 
46.7 
23.6 
33.8 
27.7 
32.3 
33.5 
12.5 

242.1 

60.5 
25.9 
30.3 

Grand T o t a l  358.9 

( x )  0.038 
( x )  0.038 
( x )  0.038 
(x) 0.038 
(x) 0.038 
( x )  0.038 
( x )  0.038 
(x) 0.038 

1 .2  
1.8 
0.9 
1.3 
1.1 
1 . 2  
1.3 
0 . 5  

9.3 

3.4b 
0. l b  
0.8b 

13.6 

aSource of d a t a :  BLM 1981a. 

bSource of d a t a :  GAO 1981a. 



Table A.4. Availability of Federal Onshore Lands i n  the Western 
United Statesa for Locatable Mineralsb as of 1981 

Open w i t h  moderate  o r  Formal ly  Highly 
c l o s e d  r e s t r i c t e d  s l i g h t  r e s t r i c t i o n s  

[ m i l l i o n s  of acres ( p e r c e n t  of t o t a l  f e d e r a l  l and  i n  West)]  

Bureau of Land 
Management 

U.S. Fo re  t 
S e r v i c e  8 

M i  li t a r y e  

N a t i o n a l  g a r k  
S e r v i c e  

Bureau of 
R e  c lama t i ong 

F i s h  and i l d l i f e  l! S e r v i c e  

Other i  

T o t a l  

--- 

1.3 (<1%) 

16.8 ( 5 % )  

8.3 (2%)  

6 . 1  ( 2 % )  

6.7 (2%)  

9 .5  (3%)  

48.7 (14%) 

25.3 ( 7 % )  

64.6 (18%)  

5.7 ( 2 % )  

5.0  (1%) 

100.6 (28%) 

E s t i m a t e  of de  f a c t o  
wi thdrawals  i n  West 
due t o  l o c a l  
a d m i n i s t r a t i v e  
decisions3 (+) 13.6 ( 4 % )  

Grand T o t a l  48.7 (14%) 114.2 (32%) 

209.5 (58%)  

(-) 13.6 ( 4 % )  

195.9 (54%) 

aSee f o o t n o t e  a ,  Tab le  A.3. 

%ee f o o t n o t e  b, T a b l e  14.3. Unless  f e d e r a l  l a n d s  a r e  f o r m a l l y  wi thdrawn 
from o p e r a t i o n  of t h e  1872 Mining Law, e x p l o r a t i o n  and development  of 
h a r d r o c k  m i n e r a l s  i s  a r i g h t  a f f o r d e d  t o  a l l  c i t i z e n s .  T h i s  i s  i n  
c o n t r a s t  t o  t h e  i 4 i n e r a l  Leas ing  System, i n  which p e r m i s s i o n  must f i r s t  
be sought  f rom t h e  government,  and payments made, b e f o r e  e x p l o r a t i o n  and 
development  can begin.  Even under  t h e  t i i n i n g  Law, however,  m i n e r a l  
a c t i v i t i e s  on p u b l i c  l a n d s  c a n  b e  c o n t r o l l e d  ( n o t  d e n i e d )  by s t r i c t  
enforcement  of s u r f a c e  management r e g u l a t i o n s  des igned  t o  p reven t  undue 
and  u n n e c e s s a r y  d e g r e d a t i o n  of t h e  l a n d .  (The  U.S. F o r e s t  S e r v i c e  . 
i s s u e d  s u r f a c e  r e g u l a t i o n s  i n  1974 and BLM i s s u e d  i t s  r e g u l a t i o n s  i n  
1980. ) 
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‘See f o o t n o t e  c, Tab le  A.3. We made no changes i n  t h e  a v a i l a b i l i t y  of 
BLM l a n d s  f o r  t h e  l o c a t a b l e  m i n e r a l s  (compare w i t h  Table  A.3), bu t  w e  
p o i n t  o u t  t h a t  on ly  64,845 a c r e s  of t h e  t o t a l  0.5 m i l l i o n  acres i n  t h e  
B i r d s  of Prey  area i n  Idaho  a r e  f o r m a l l y  c l o s e d  t o  ha rd rock  l o c a t i o n .  
See f o o t n o t e  i f o r  a d d i t i o n a l  i n f o r m a t i o n .  

dSee f o o t n o t e  d, Tab le  A.3. Hardrock m i n e r a l s  can be developed i n  t h e  
0.4 m i l l i o n  ac re s  o f  n a t i o n a l  r e c r e a t i o n  a r e a s  a d m i n i s t e r e d  by t h e  
U.S. F o r e s t  S e r v i c e  (F laming Gorge and S h a s t a / T r i n i t y ) ,  bu t  development  
m u s t  b e  t h r o u g h  a l e a s i n g  s y s t e m  and  s u b j e c t .  t o  t h e  c o n s e n t  of  t h e  
S e c r e t a r y  o f  A g r i c u l t u r e  (OTA 1979 ,  p. 341) .  We s t i l l  a s s i g n e d  t h i s  
a c r e a g e  t o  t h e  h i g h l y - r e s t r i c t e d  c a t e g o r y  because leases are s u b j e c t  t o  
t h e  dominant  u se ,  namely r e c l a m a t i o n  and r e c r e a t i o n .  See f o o t n o t e  i f o r  
a d d i t i o n a l  i n fo rma t ion .  

eThe Department  of Defense a g e n c i e s  (Army, Navy, A i r  Force,  and Corps of 
Eng inee r s )  a d m i n i s t e r  16.8 m i l l i o n  acres of l and  i n  t h e  w e s t e r n  Uni ted  
S t a t e s  (BLM 1981a). I n  g e n e r a l ,  l a n d s  wi thdrawn f o r  s t r i c t l y  m i l i t a r y  
purposes  are e s s e n t i a l l y ,  though n o t  f o r m a l l y ,  c. losed t o  m i n e r a l  a c t i v i -  
t i e s  f o r  s a f e t y  and s e c u r i t y  r easons  ( s e e  f o o t n o t e  e, Tab le  A.3; a l s o  
O‘TA 1 9 7 9 ,  p. 338) .  The  16.8 m i l l i o n  a c r e s  of’ m i l i t a r y  l a n d s  i n  t h e  
West, i n c l u d i n g  1.1 m i l l i o n  acres  u n d e r  t h e  j u r i s d i c t i o n  o f  t h e  
U.S. Army Corps of Eng inee r s ,  are  t h e r e f o r e  l i s t e d  as c l o s e d  t o  ha rd rock  
mining  i n  t h i s  t a b l e .  

f S e e  f o o t n o t e  f ,  T a b l e  A.3. Most  N a t i o n a l  P a r k  S e r v i c e  l a n d s  a r e  
f o r m a l l y  c l o s e d  t o  m i n e r a l  a c t i v i t y  under  t h e  Mining Law. However, t h e  
e n a b l i n g  l e g i s l a t i o n  f o r  Cra t e r  L a k e  N a t i o n a l  P a r k  i n  Oregon ,  
M t .  McKinley (Denal i )  N a t i o n a l  Park  and P r e s e r v e  i n  Alaska,  and Coronado 
N a t i o n a l  Flemorial  i n  Arizona h a s  k e p t  t h e s e  N a t i o n a l  Park  S e r v i c e  u n i t s  
open t o  m i n e r a l  l o c a t i o n .  Moreover,  m i n e r a l  a c . t i v i t i e s  i n  Death V a l l e y  
N a t i o n a l  Monument i n  C a l i f o r n i a  and Nevada, Glacier Bay N a t i o n a l  Pa rk  
a n d  P r e s e r v e  i n  A l a s k a ,  a n d  O r g a n  P i p e  C a c t u s  N a t i o n a l  Monument i n  
Ar izona  were r e i n s t a t e d  a f t e r  t h e i r  f o r m a l  des  i g n a t i o n  as N a t i o n a l  Park  
S e r v i c e  u n i t s  (GAO 1981b). I n  1976, a f t e r  Congress  passed  t h e  Mining i n  
t h e  P a r k s  A c t  (PL 94-429) ,  m i n e r a l  e n t r y  i n  t h e s e  s i x  N a t i o n a l  P a r k  
S e r v i c e  u n i t s  was p r o h i b i t e d ,  and s t r i c t  p r o v i s i o n s  were imposed on 
e x i s t i n g  m i n e r a l  a c t i v i t i e s  (which occur  l a r g e l y  i n  Death V a l l e y  f o r  
t a l c  and b o r a t e  mine ra l s ) .  The t o t a l  a r e a  of t h e s e  pa rks  and monuments 
i n  t h e  West i s  2.6 m i l l i o n  acres (NPS 1980a). 13ecause t h e  N a t i o n a l  Pa rk  
S e r v i c e  g e n e r a l l y  d i s c o u r a g e s  m i n e r a l  a c t i v i t i e s  i n  a l l  i t s  u n i t s ,  t h e  
2.6 m i l l i o n  acres are l i s t e d  under  t h e  h i g h l y - r e s t r i c t e d  ca tegory .  The 
r ema in ing  3.1 m i l l i o n  a c r e s  a s s i g n e d  t o  t h e  h i g h l y - r e s t r i c t e d  c a t e g o r y  
are w i t h i n  fou r  n a t i o n a l  r e c r e a t i o n  areas ( s e e  f o o t n o t e  f ,  Tab le  A.3 f o r  
more in fo rma t ion ) .  According t o  r e p o r t s  i n  F e d e r a l  Lands December 12, 
1 9 8 1 )  t h e s e  r e c r e a t i o n  a reas  h a v e  r e c e n t l y  been  opened  t o  h a r d r o c k  
mining. We s t i l l  chose t o  a s s i g n  t h e s e  l a n d s  t o  t h e  h i g h l y - r e s t r i c t e d  

-- - 
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c a t e g o r y  because  BLM w i l l  r e q u i r e  t h e  consent  of t h e  r e g i o n a l  d i r e c t o r  
of t h e  N a t i o n a l  Pa rk  S e r v i c e  b e f o r e  a m i n e r a l  p e r m i t  i s  g ran ted .  I f ,  o r  
when, f a c e d  w i t h  t h i s  d e c i s i o n ,  w e  b e l i e v e  t h a t  t h e r e  would be con- 
s i d e r a b l e  p u b l i c  p r e s s u r e  no t  t o  i s s u e  t h e s e  m i n e r a l  pe rmi t s .  F u r t h e r -  
more, even i f  m i n e r a l  p e r m i t s  are g r a n t e d ,  s p e c i a l  s t i p u l a t i o n s  can be 
imposed t o  avo id  unnecessa ry  harm t o  t h e  envi ronment ,  t h e r e b y  t e n d i n g  t o  
d i s c o u r a g e  m i n e r a l  a c t i v i t i e s .  

gLands under  t h e  j u r i s d i c t i o n  of t h e  Bureau of Reclamat ion  t o t a l  6.6 m i l -  
l i o n  ac re s ,  o f  w h i c h  6.1 m i l l i o n  a r e  i n  t h e  West (BLM 1981a) .  The 
Department  of t h e  I n t e r i o r  c o n s i d e r s  a l l  l a n d s  wi thdrawn f o r  r e c l a m a t i o n  
pu rposes  t o  be c l o s e d  t o  l o c a t i o n  under  t h e  Mining Law, and t h e  e n t i r e  
6.1 m i l l i o n  acres are l i s t e d  as such  i n  t h e  t a b l e  (OTA 1979, p. 355). 

hThe U.S. F i s h  and W i l d l i f e  S e r v i c e  a d m i n i s t e r s  6.7 m i l l i o n  a c r e s  of l and  
i n  t h e  West. Most  l a n d s  c o n t r o l l e d  by t h e  U.S. F i s h  and  W i l d l i f e  
S e r v i c e  are f o r m a l l y  c l o s e d  under  t h e  Mining Law (OTA 1979, p. 355). A s  
of 1981, however,  a few w i l d l i f e  and game ranges  were s t i l l  under  a p p l i -  
c a t i o n  f o r  w i t h d r a w a l  under  t h e  Mining Law ( p e r s o n a l  communicat ion t o  
E. H. Oakes, J anua ry  25, 1982, U.S. F i s h  and W i l d l i f e  Se rv ice ) .  U n t i l  a 
d e c i s i o n  i s  made, t h e s e  l a n d s  are managed a s  f o r m a l l y  c l o s e d  t o  m i n e r a l  
l o c a t i o n .  The  e n t i r e  a c r e a g e  c o n t r o l l e d  by t h e  F i s h  and  W i l d l i f e  
S e r v i c e  i n  t h e  West i s  t h e r e f o r e  l i s t e d  j n  t h i s  t a b l e  a s  fo rma l ly -c losed  
t o  m i n e r a l  l o c a t i o n .  

iSee f o o t n o t e  i, Tab le  A.3. I n  a d d i t i o n  t o  t h e  8.2 m i l l i o n  acres a s s i g n e d  
t o  t h e  f o r m a l l y  c l o s e d  c a t e g o r y  i n  Tab le  A.3 (which a r e  a l s o  a s s i g n e d  t o  
t h i s  c a t e g o r y  i n  Tab le  A.4), c e r t a i n  p u b l i c  l a n d s  have been c l a s s i f i e d  
and removed c h i e f l y  f rom o p e r a t i o n  of t h e  Mining Law as a r e s u l t  of t h e  
S m a l l  Tract A c t  of 1938 ( r e p e a l e d  i n  1976),  t h e  R e c r e a t i o n  and P u b l i c  
Purposes  A c t  of 1926, and t h e  C l a s s i f i c a t i o n  and M u l t i p l e  U s e  A c t  of 
1964. A s  of October  16, 1981, about  1.3 m i l l i o n  acres of p u b l i c  l and  i n  
t h e  West h a d  b e e n  s o  c l a s s i f i e d ;  t h i s  a r ea  h a s  b e e n  a d d e d  t o  t h e  
8.2 m i l l i o n  acres t o  a r r i v e  a t  t h e  t o t a l  9.5 m i l l i o n  acres i n d i c a t e d  i n  
t h i s  t a b l e  ( w r i t t e n  communicat ion t o  E. H. Oakes, December 1981, BLM's 
W i t h d r a w a l s ,  L a n d s ,  a n d  R i g h t s - o f - w a y  Group) .  To a c c o u n t  f o r  t h i s  
ac reage ,  w e  a r b i t r a r i l y  used 0.7 m i l l i o n  acres of BLM l and  and 0.6 m i l -  
l i o n  acres of U.S. F o r e s t  S e r v i c e  land;  t hus ,  t h e  t o t a l  a c r e a g e  of RLM 
a n d  F o r e s t  S e r v i c e  l a n d  i n  t h i s  t a b l e  i s  l e s s  t h a n  t h a t  shown i n  
Tab le  A . 3 ) .  

jSee f o o t n o t e  j ,  T a b l e  A.3. The GAO ( 1 9 8 1 a )  s t u d y  t h a t  w e  u s e d  t o  
c a l c u l a t e  ou r  estimate of a d m i n i s t r a t i v e  w i t h d r a w a l s  i n  t h e  West i s  
b a s e d  on r e s t r i c t i o n s  t o  o i l  a n d  g a s  l e a s i n g - - n o t  m i n e r a l  l o c a t i o n .  
N e v e r t h e l e s s ,  a d m i n i s t r a t i v e  d e c i s i o n s  t h a t  res t r ic t  o r  p r o h i b i t  l e a s i n g  
can a l s o  be used  t o  e f f e c t i v e l y  p reven t  o r  d e l a y  development  of ha rd rock  
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m i n e r a l s  by e n f o r c i n g  ( o r  t h r e a t e n i n g  t o  e n f o r c e )  s t r i c t  s u r f a c e -  
management r e g u l a t i o n s .  The re fo re ,  i t  seems reasonab le  t o  assume t h a t  
many a r e a s  t h a t  have been c l o s e d  a d m i n i s t r a t i v e l y  t o  m i n e r a l  l e a s i n g  
will a l s o  be h i g h l y  r e s t r i c t e d  f o r  ha rd rock  ac lLiv i t ies .  Thus, w e  have 
u s e d  t h e  13.6 m i l l i o n  acres  d e r i v e d  i n  T a b l e  h.3, f o o t n o t e  j ,  as  t h e  
a c r e a g e  of f e d e r a l  l and  i n  t h e  West t h a t  i s  h i g h l y  r e s t r i c t e d  a t  t h e  
p r e s e n t  t i m e  f o r  h a r d r o c k  e x p l o r a t i o n  a n d  m i n i n g ,  a l t h o u g h  t h i s  i s  
probably  a l i b e r a l  estimate. 
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Table A.5. Estimated Future (1990) Availability of Onshore 
Federal Lands in the Western United States for 
Mineral Activitiesa 

Formally Highly  Open w i t h  moderate  o r  
c l o s e d  r e s t r i c t e d  s l i g h t  r e s t r i c t i o n s  

[ m i l l i o n s  of acres ( p e r c e n t  of t o t a l  f e d e r a l  l and  i n  West ) ]  

Bureau of Land 
d Hanag emen t 

L e a s a b l e  
L o c a t a b l e  

U.S. F o r e s t  
s e r v i  ,ec 

Leasab le  
L o c a t a b l e  

d 

Leasab le  
L o c a t a b l e  

M i l i t a r y  

N a t i o n a l  Park  
S e r v i c e e  

Leasab le  
L o c a t a b l e  

Bureau of 
f Rec lamat ion  

Leasab le  
L o c a t a b l e  

F i s h  and W i l d l i f e  

L e a s a b l e  
L o c a t a b l e  

S e r v i c e g  

Otherh  
L e a s a b l e  
L o c a t a b l e  

T o t a l  
Leasab le  
L o c a t a b l e  

6.5 ( 2 % )  
6.5 ( 2 % )  

6 . 6  ( 2 % )  155.3 ( 4 3 % )  
6 . 6  ( 2 % )  154.0 ( 4 3 % )  

32.3 ( 9 % )  6.5 ( 2 % )  
32.3 ( 9 % )  6 . 5  ( 2 % )  

1.1 ( < 1 % )  1 3 . 4  ( 4 % )  
1 6 . 8  ( 5 % )  --- 

10 .9  ( 3 % )  3.1 ( 1 % )  
8 .3  ( 2 % )  5.7 ( 2 % )  

6 . 1  ( 2 % )  --- 
6 . 1  ( 2 % )  --- 

--- 6.5 ( 2 % )  
6.7 ( 2 % )  --- 

94.8 ( 2 6 % )  
9 4 . 8  ( 2 6 % )  

2 . 3  (1%) --- 

0.2 (<1%)  --- 

4.2 (1%) 5.0 (I%) 4.0 ( 1 % )  
5.5 ( 2 % )  5.0 (1%) 4 .0  ( 1 % )  

55.0 ( 1 5 % )  47.2 ( 1 3 % )  256.6 ( 7 2 % )  
82.2 ( 2 3 % )  23.8 ( 7 % )  252.8 ( 7 0 % )  

( con t inued  on t h e  nex t  page)  
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Formal ly  Highly  Open w i t h  moderate  o r  
c l o s e d  r e s t r i c t e d  s l i g h t  r e s t r i c t i o n s  

[ m i l l i o n s  of acres ( p e r c e n t  of t o t a l .  f e d e r a l  l and  i n  West)]  

Estimate of 
f u t u r e  de f a c t o  
wi thd rawa l s  i n  West 
due t o  l o c a l  
a d m i n i s t r g t i v e  
de c i  s i o n s  

Leasab le  (+) 13.6 ( 4%) (-) 13.6 ( 4%) 
L o c a t a b l e  (+) 13.6 ( 4%) (-) 13.6 ( 4%)  

Grand T o t a l  
Leasable 55.0 (15%)  60.8 ( 1 7 % )  243.0 (68%) 
L o c a t a b l e  82.2 (23%) 37.4 (10%) 239.2 (67%) 

aThe a c r e a g e  e s t i m a t e s  i n  t h i s  t a b l e  a r e  based on major  changes t h a t  are 
expec ted  t o  occur  d u r i n g  t h e  n e x t  LO y e a r s - - p a r t j c u l a r l y  t h e  t e r m i n a t i o n  
of n a t i o n a l  land-use p l ann ing  programs w i t h i n  t h e  BLPl and U.S. F o r e s t  
Se rv ice .  The c u m u l a t i v e  a c r e a g e  of a d d i t i o n a l  w i t h d r a w a l s  of f e d e r a l  
l and  d u r i n g  t h e  nex t  10 y e a r s  i s  d i f f i c u l t  t o  p r e d i c t  w i t h  conf idence .  
N e v e r t h e l e s s ,  some t r e n d s  are a p p a r e n t ,  and t h i s  t a b l e  i s  a n  a t t e m p t  t o  
q u a n t i f y  t h e s e  t r e n d s  t o  t h e  e x t e n t  t h a t  t h e  d a t a  a l low.  [Note: t h e  
a r e a  of f e d e r a l  l a n d  i n  t h e  West i n  1990 i s  assumed t o  be 358.8 m i l l i o n  
ac re s - - the  same a s  i n  f i s c a l  y e a r  1979 (BLM 1981a)--despi te  changes t h a t  
w i l l  no doubt  reduce  t h i s  acreage .  Large and un fo reseen  changes,  such  
as s e l l i n g  excess  f e d e r a l  l a n d  t o  ba l ance  t h e  budget ,  a r e  not: cons ide red  
i n  t h i s  t a b l e . ]  

b A s s i g n m e n t  of 6.5 m i l l i o n  a c r e s  o f  BLM l a n d  )to t h e  f o r m a l l y  c l o s e d  
c a t e g o r y  f o r  t h e  l e a s a b l e  and l o c a t a b l e  m i n e r a l s  assumes t h a t  25% of t h e  
24.3 m i l l i o n  acres of c u r r e n t l y  i d e n t i f i e d  WSAs (6.1 m i l l i o n  a c r e s )  w i l l  
be  d e s i g n a t e d  as w i l d e r n e s s  by Congress.  Rased on p r o v i s i o n s  i n  t h e  
Wi lde rness  A c t  of 1964, w i l d e r n e s s  a r e a s  w i l l  be wi thdrawn from a l l  
m i n e r a l  a c t i v i t i e s  a f t e r  December 31, 1983 (proposed e x t e n s i o n s  and 
mora tor iums t o  t h i s  d e a d l i n e  are no t  cons idered) .  Th i s  e s t i m a t e  a l s o  
assumes  t h a t  Congress  w i l l  a c t  on t h e s e  WSAs b e f o r e  t h e  1993 d e a d l i n e  
s e t  i n  t h e  F e d e r a l  Land P o l i c y  and  Management  A c t  o f  1976  (BLM h a s  
i n d i c a t e d  t h a t  i t  i s  p l ann ing  t o  coinplete  t h e  w i l d e r n e s s  r ev iew program 
by 1987). The r ema in ing  0.4 m i l l i o n  a c r e s  i n  t h e  f o r m a l l y  c l o s e d  cate- 
gory  are  a t t r i b u t e d  t o  W i l d  and S c e n i c  Rivers .  For  t h i s  estimate w e  
have assumed t h a t  by 1990 t h e  r i v e r s  now under  s t u d y  i n  t h e  West w i l l  
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be included in the system (see footnote c, 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 25% 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. 

‘The 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-I1 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-I1 further planning areas (see footnote d, Table 
A.3 for an explanation of the assumptions used for RARE-I1 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-I1 recommended wilderness, 
3.5 million of the 7 million acres of RARE-I1 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 
t o  a report in Federal Lands (December 14, 198l), 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. 

ello significant changes are expected (see Tables A.3 and A.4). 

fNo significant changes are expected (see Tables A.3 and A.4). 

gIJo significant changes are expected (see Tables A.3 and A . 4 ) .  
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of m i l l i o n  of a c r e s  of f e d e r a l  l and  f r  m m ny agenc ie s  i s  
expec ted  du r ing  t h e  next few years .  According t o  BLM (pe r sona l  communi- 
c a t i o n  t o  E. H. Oakes, October  1981, Withdrawals ,  Lands, and Rights-of-  
Way Group), s i n c e  t h e  Reagan a d m i n i s t r a t i o n  took o f f i c e ,  w i t h d r a w a l  
o r d e r s  a f f e c t i n g  t ens  of m i l l i o n s  of a c r e s  of f e d e r a l  l and  throughout  
t h e  coun t ry  have been revoked. However, no t  a l l  t h e s e  acres i m m e d i a t e l y  
become a v a i l a b l e  f o r  mineral  a c t i v i t i e s  because most of t h e s e  l ands  have 
ove r l app ing  wi thd rawa l s .  Of t h e  ac reage  i n  Tables A.3 and A.4 t h a t  w e  
a s s i g n e d  t o  t h i s  c a t e g o r y  i n  t h e  West f o r  l e a s a b l e  and  l o c a t a b l e  
m i n e r a l s ,  w e  s p e c u l a t e  t h a t  4.0 m i l l i o n  w i l l  be e f f e c t i v e l y  a v a i l a b l e  
under  t h e  two m i n e r a l  d i s p o s a l  sys tems by 1990 (see t h i s  t a b l e ,  moderate  
and s l i g h t  r e s t r i c t i o n s ) .  

iOur estimate of a d m i n i s t r a t i v e  o r  de f a c t o  wi thd rawa l s  i n  t h e  West i s  
e x p l a i n e d  i n  T a b l e  A.3 ,  f o o t n o t e  j. We d e c i d e d  n o t  t o  c h a n g e  t h e  
a c r e a g e  estimate f o r  t h i s  t a b l e  because,  i n  t h e  f u t u r e ,  land-management 
a g e n c i e s  a t  t h e  l o c a l  l e v e l  w i l l  p robably  conti.nue t o  wi thdraw f e d e r a l  
land from m i n e r a l  a c t i v i t i e s  f o r  env i ronmen ta l  purposes  such as w i l d l i f e  
h a b i t a t ,  r e c r e a t i o n a l  u ses ,  and s c e n i c  va lues .  On t h e  o t h e r  hand, t h e  
Reagan a d m i n i s t r a t i o n  has  made c l e a r  i t s  i n t e n t  t o  make more f e d e r a l  
l and  a v a i l a b l e  f o r  m i n e r a l  a c t i v i t i e s .  Loca l  land  managers mus t  neces- 
s a r i l y  t a k e  t h i s  p h i l o s o p h y  i n t o  a c c o u n t  when j u s t i f y i n g  e x i s t i n g  
a d m i n i s t r a t i v e  w i t h d r a w a l s ,  as  w e l l  a s  when a r g u i n g  f o r  a d d i t i o n a l  
wi thdrawals .  
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COWCLUSIONS AND RECOMMENDATIONS 

The results of this study indicate that roughly 45% of the West's 

federal land is now effectively closed to mineral activities. Nost 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. A s  the major land-management agencies complete their 

wildernesslland-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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