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ABSTRACT 

The use of geothermal energy is one of t he  
few energy sources which may be an anmwer t o  
our present and fu tu re  energy c r i s i s .  

The A i r  Force i n s t a l l a t i o n s  on the  conti- 
nenta l  United S ta t e s  as w e l l  as Alask and Ha- 
w a i i ,  w e r e  evaluated as t o  the  poss ib i l i t y  of 
u t i l i z a i n g  geothermal energy t o  develop elec- 
t r i c i t y ,  produce process steam, o r  heat and/or 
cool buildings. 
pected geothermal resources available.  Be- 
cause of e i t h e r  need and ava i lab le  technology 
seven i n s t a l l a t i o n s  w e r e  ra ted  p r i o r i t y  I, s i x  
were ra ted  p r i o r i t y  I1 and p r i o r i t y  I11 and I V  
to ta led  ten. 

Twenty-five bases have sus- 

Geological and geophysical da ta  indicated 
fu r the r  inves t iga t ion  of t he  p r i o r i t y  I ins t a l -  
l a t i ons ,  Saylor Creek Range, Idaho, Ellsworth 
AFB, South Dakota, Charleston AFB, South Caro- 
lina, Kirtland AFB, New Mexico, Vandenberg AFB, 
California,  Luke AFB, Arizona, and W i l l i a m s  AFB, 
Arizona, should be accomplished as soon as pos- 
s ib l e .  

The use of geothermal energy w i l l  decrease 
the  need f o r  f o s s i l  f u e l s  by the  USAF and during 
t i m e s  of shor t  supply allow such f u e l s  t o  be 
used f o r  t he  A i r  Force's primary mission, m i l i -  
t a ry  defense. 

INTRODUCTION 

The United States Air Force (USAF) has be- 
come increasingly in t e re s t ed  i n  developing al- 
t e rna t ive  energy resources and lessening t h e i r  
dependence on unstable and decreasing energy 
sources. Since t h e  mid-70's and the  1973 embar- 
go of f o s s i l  f u e l s  by OPEC. 

Previous s tud ie s  (1,2) have investigated 
possible geothermal areas i n  o r  near t he  follow- 
ing United S ta t e s  A i r  Force Bases: 
Dover, Delaware; Mountain Home AFB, Mountain 
Home, Idaho; Kingsley AFB, Klamath Fa l l s ,  Oregon; 
Bellows AFB, Waimanalo, Oahu, H a w a i i ,  and W i l -  
liams AFB, Chandler, Arizona. 

Dover AFB, 

LOCATION AND EVALUATION OF POSSIBLE GEOTHERMAL 
AREAS ON AIRFORCE PROPERTY- 

Using previous knowledge of po ten t i a l  areas, 
t h e  Known Geothermal Resource Area's (KGRA) of 
t he  United S ta t e s  Geological Survey (USGS) and 
material a t  t h e  USGS geologic research l i b r a r i e s  
at  Denver, Colorado and Reston, Virginia, a l i s t  
of a i r  bases t h a t  needed t o  be geologically eval- 
uated w a s  developed. Further geological and geo- 
physical  inves t iga t ion  of t he  geothermal poten- 
t i a l  determined whether they were of primary o r  
secondary importance and separated the  loca t ions  
i n t o  t h e i r  po ten t i a l  as t o  e l e c t r i c i t y ,  cooling, 
and/or heating and each of these  categories were 
c l a s s i f i e d  as t o  being an area of high, moderate, 
o r  low poss ib i l i t y .  (Table 1) 

The f i n a l  ana lys i s  of t he  geothermal poten- 
t i a l  of USAF bases included an energy consump- 
t i on  and u t i l i z a t i o n  review as w e l l  as a general  
economic evaluation. From t h i s  f i n a l  ana lys i s  
t he  air bases w e r e  again c l a s s i f i ed  as t o  being 
a primary o r  a secondary prospect. Using t h i s  
methodology, seven i n s t a l l a t i o n s  were consider- 
ed t o  have a high poss ib i l i t y  f o r  u t i l i z i n g  geo- 
thermal resources i n  one o r  more ways: Ellsworth 
AFB, South Dakota; Saylor Creek Range, Idaho; 
W i l l i a m s  AFB, Arizona; Kirt land AFB, Albuquerque, 
New Mexico; Vandenberg AFB, Lompoc, California;  
Charleston AFB, Charleston, South Carolina; and 
Luke AFB, Phoenix, Arizona. 

Further geologic inves t iga t ion ,  remote sens- 
ing as w e l l  as i n i t i a l  geophysical and geochemi- 
cal s tud ie s  of seven of t he  e ight  high poss ib i l i -  
t y  bases, excluding W i l l i a m s  AFB, w i l l  be attemp- 
ted  during the  1980-81 period, as funding f o r  
such research is Obtained. 
obtained, six other  bases w i l l  a l so  be inves t i -  
gated fur ther :  
Mather AFB's, Sacramento, California;  Davis-Mon- 
than AFB, Tucson, Arizona; Edwards AFB, Rosamond, 
California;  Holloman AFB, Almogordo, New Mexico; 
and Bellows AFB and Wheeler AFB, H a w a i i .  

I f  enough funding is 

Mountain Home AFB, McClelland/ 

Spec i f ic  da t a  obtained, economic f e a s i b i l i t y ,  
and t h e  type of geothermal resourc(s) ava i l ab le  
are l i s t e d  i n  Table 2. 
por t  w a s  wr i t ten ,  no magma o r  vapor-dominated 
geothermal systems have been pos i t ive ly  ident i -  
f led ;  Keesler AFB, Mississippi and Ellington AFB, 

During the  t i m e  t h i s  re- 
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TABLE 1. A TIME REVIEW OF THE DETERMINATION OF THE POSSIBLE UTILIZATION OF GEOTHERMAL RESOURCES AT 
UNITED STATES A I R  FORCE BASES 

A i r  Base 
Poss ib i l i t y  
L i s t  

Dover 

Ellsworth 

Mtn Home 

Saylor 
Creek 

W i l l i a m s  

Keesler 
Davis- 
Monthan 

Edwards 

George 

H i c k a m  
Holloman 

Kings 1 ey 

K i r  t land 

March 

McClellan/ 
Mather 

Norton 

Vandenb er g 

Wheeler 

Langley 

Charleston 

E l l  ing t  on 

Luke 

Bellows 

Offutt  

In tens ive  
Geologic 
Research 

S1 
S 
S 

P 

P2 

S 

P 

P3 

Genoa, Texas, are located above geopressed sys- 
tems. McClellan and Mather AFBs, Sacramento, 
California may be located on a geopressed sys- 
t em.  
are indicated i n  Table 2. To develop t h e  hot dry 
type of geothermal resource, a s s i s t ance  from t h e  
Department of Energy's Hot D r y  Rock sec t ion  at  
Los Alamos Sc ien t i f i c  Laboratories w i l l  be nec- 
essary. The primary geothermal system found at  
USAF bases is the  water-dominated system with 
fourteen of t he  twenty-five bases having a strong 
poss ib i l i t y  of such a system being u t i l i zed .  

The seven possible hot dry rock sytems 

Further Earth Af te r  Base Energy 
Science Review, Consumption C Uti l iza-  
Phone Calls&Visits t i on  Reyiew 

L4 
G (heating) 

M (heating) 

No 

P1 
P 

M ( e l e c t r i c i t y )  P6 

G ( e l ec t r i c /  cooling) P6 

L s3 

M (cooling) 

H (heating) 
M (cooling) 
M (cooling) 

L 

M (cooling) 

H (heating) 

G (cooling) 

M (cooing) 

M (coolir,g) 

M (cooling) 

M (cooling) 

M (heating) 

H (cooling) 

H ( e l ec t r i c )  

H (cooling) 

M ( e l ec t r i c )  

M (heating) 

4 

P 

P 

S 
No 

P 

S 
P 

S 

P 

P 
S 

productions a t  s i x  o ther  bases could become real- 
i t y :  Charleston, Kirt land, Edwards, Vandenberg, 
Kessler, and Ellington AFB's.  

The f i n a l  r a t i n g  of p r i o r i t y  f o r  fu r the r  
inves t iga t ion  of A i r  Force i n s t a l l a t i o n s  is il- 
lus t r a t ed  in  Table 3. The p r i o r i t y  l i s t i n g  is 
based on geothermal resource data and t h e  need 
f o r  geothermal u t i l i z a t i o n .  

E lec t r i ca l  production may be poss ib le  a t  
f i v e  bases: 
Luke, and W i l l i a m s  AFBs. With fu r the r  technolo- 
g i c a l  advances t h e  poss ib i l i t y  of e l e c t r i c a l  

Saylor Creek, Davis-Monthan, Bellows, 
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RECOMMENDATIONS 

The geothermal community is recognizing on- 
ly one member of the Department of Defense (DOD) 
as being seriously interested in geothermal en- 
ergy, the United States Navy. This is due to 
the work completed during the investigation of 
the Cos0 Springs geothermal area of California. 
The development of this area has been much slow- 
er than originally planned because of several 
factors concerning resource quality and quant- 
ity. 

The large variety of and the potential for 
geothermal resources available for USAF utiliza- 
tion is the greatest for any of the United 
States military agencies. The following recom- 
mendations are presently being used to assist 
the USAF in the goal of investigating, develop- 
ing and utilizing geothermal resources. 

1. 

2. 

3. 

4. 

5 .  

6 .  

Develop funding for geothermal research and 
development. 
Make the geothermal community aware of the 
Air Force's interest in geothermal resource 
utilization. 
Make the United States public aware of the 
Air Force's interest in geothermal energy. 
In recruitment advertising show the need 
for energy awareness and the possibility 
of learning about energy and the career 
possibilities in energy fields. 
Use the information presented in this re- 
port to develop a specific timetable for 
a geothermal energy program. 
New legislation dealing with geothermal 
energy in the Congress should be followed 
carefully and comments made to the appro- 
priate members to enhance the Air Force's 
geothermal program. 
Air Force/DOD should plan for eventual tie- 
in to existing power grids in order to wheel 
power from an Air Force/DOD geothermal-elec- 
tric plant to other installations. 
sumption is made that one or more DOD instal- 
lations will eventually be producing geo- 
thermal-electric power excess to local base 
facility energy needs. To provide the most 
economical use of the excess capacity, ar- 
rangements could be made for feeding power 
into existing power grids for wheeling to 
other DOD installations. 

The as- 
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