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Purpose 

® Reduce expenditures for energy 

• Make bases more self-sufficient with 
noninterruptible energy sources 
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Geothermal Power at U.S. Air Force 

® Introduction 

® UURI qualifications and experience 

® feature of geothermal resources 

© EG&G qualifications and experience 

• Current applications of geothermal energy 

® Geothermal applications at SAC bases 

— Bases with geothermal potential 
— Proposed program 

— Proposed organization 
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@ DOE — Idaho Operations Office 

•— Lead office federal buildings program 

— Geothermal support contractors 

- EG&G, Idaho, inc. 

- University of Utah Research Institute (UUR 

« 

—• Exploration and resource evaluation 
•— Drilling supervision 

Drilling supervision 

Reservoir engineering 

System design and construction supervision 
S2 1777 



iniversity of Utali Researdi linstitLite, 
Earth Science Laboratory Division 

' Geothermal Experience 
Contractor to DOE-ID 

Provides primary technical support for: 

® Induslry Coupled Program - Nevada and Utah 

® State Coupled Program - Western U.S. 

* Exploration Technology Program - Nationwide 

® User Coupled Confirmation Dril l ing Program - Nationwide 

Provides techi^icai support for: 

© Technology Transfer - Western U.S. 

* Induced Seismicity - Roosevelt Hot Springs, Raft River 

® Program Planning 
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Uiiiversity of Utah Research li istitute 
Earth Science Laboratory Division 

. Major Accomplishmeots 

® High quality geologic mapping developed in nine geothermal areas 

® Trace element geochemical techniques deveioped and tested 

® Geochemical modeling programs implemented for f lu id / rock interaction 

® Unique geophysical model ing techniques developed 

® Cost effective geothermal exploration architecture def ined 

® Major contr ibutions made to geothermal science - 245 reports, 
papers, publications 

® Management and technical assistance provided for $45M in 
DOE funded programs 
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® Most earth science problems require 
interdisciplinary work for solution 

® ESL has a balanced interdisciplinary staff 
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Nature of Geothermal Resources 
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Characteristics of Geotlierina 
Resources 

® Source of heat 
— Volcanic activity 
— Igneous intrusion y 
— Earfhs thermi graJieMl' 

® Water to transfer heat 

® Permeable rocks 

S2 0369 



CRUST 
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CONCEPT OF PLATE TECTONICS 
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GEOTHERMAL DEVELOPMENT 
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Some geothermal systems hpve surface manifestation 

^ The Geysers, CA 

® Roosevelt Hot Springs, UT 

^ Iceland 

^ New Zealand 

^ Italy 

Others have none — geology, geophysics, geochemistry 
lead to discovery 

^ Imperial Valley, CA 

® Humboldt House, NV' 

• Nev^berry, OR S2 0370 
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EG&G icialio Geothermal 
Experience .' 

Provides primary technical support for: 

® Raft River, ID, Geolhermal Binary Electric Demonstration Plant 

® User Coupled Confirmation Drill ing Program . 

® Program Planning 

® Direct Lleat Feasibility ai^d Field Demonstration Programs 
(PRDA's, PON's) 

Provides technical support for: 

•® Reservoir Engineering 

«• Technology Transfer 

® Geolhermal Loan Guaranty Program 

® Electric Conversion Technology IHEL-S-3S 030 



User Coupled Coofirmatioo 
Drilling Program 

EG&G/UURI Support 

® Evaluation of proposals — Resoorce/Reservolr 
DriUing 
Utirization/Economics 
institytional/Environmental 
Management/Business 

® Negotiation — Technical support to DOE 

® IVIonitoring — Environmental evaluation 
Exploration program 
Drilling 
Testing 
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User Coupled Coofirmatiori . 
Drilling Program 

Cost Sharing of Weils with industry 
© Confirm a Geothermal Reservoir 

GeoProducts - SusanvllI©, CA — 50MW Hybrid Wood 
Chips Power Plant 

City of Alamosa - Alamosa, CO •— Barley Malting Plant 

Wine Vaiiey Inn - Calistoga, CA - - Space Heating 

Vale GeoPark - Vale, OR — Fuel Alcohol Plant 

Hydrothermal Energy-Reno, NV — Space Heating Hotel 
Complex 

state of Delaware, Lewes, DEL — Process Heat 
S2 1771 



Geotlierinai Loan- Guaranty 
Program EG&G Idaho 

Responsibilities 

Evaluate applicant design for technical 
feasibility 

Evaluate applicant project cost estimate 

fn some cases, suggest alternate design 
because of feasibility problems, or 
improvements in cost effectiveness 

Monitor project management and 
construction S21778 



Electric projects 

— 54 MW(e) power plant at East Mesa, CA 

— 45 IVIW(e) power plant at Westmoreland, CA 

— 45 f\/IW(e) power plant at Brawley, CA 

— 50 MW(e) power plant at Roosevelt H.S., UT 

— 110 MW(e) power plant at the Geysers, CA 

— 20 IVIW(e) power plant at Coso, CA 

Direct heat projects 

-— Onion dehydrating plant at Brady H.S., NV 

— Greenhouses at Susanville, CA 

— Space conditioning for mushroom growing at Vale, OR 

— Ethanol plant at Cove Fort, UT 

— Ethanol-livestock facility at Beowawe, NV 

— Ethanol plant at East Mesa, CA 

— District heating at Boise, ID S21779 



INEL Admioistered Direct Use Projects 

Number of projects 

Applications 

Peak heating size 

Wells drilled 

Welts successful 

Projects terminated 

Capital cost 

Energy cost 

12 

Space heating, industrial 
processing and domestic 
water heating 

1-100 million Btu/hr 

17 

10 

3 (Inadequate resource) 

$0.7 - 7.2 million 

$2.50- 10.00/miltion Btu 
S2 1787 
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rowth of Geothermal Electrical Capacity 
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China 
(7) 2-8 

, . Japan 
A ^ O ) 168-223 

6 PhMlipines 
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/ ^ J . 

0 
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M e x l c ( ^ 
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(3) 95-95 

\ 
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Italy 
(39).440-4Q3!5i ( ^ 0 

" Turkey 
(1) 1/2- 5 1/2 

USSR 
(1) 11-21 

Azores 
(1)3-3 

Kenya 
(1) 15-30 

Ascension 
Island (?) 
(lo be 
determined) 

Indonesia 
(2) 2-32 

Total 

No. 
Units 
(115) 

Generating capacity (MW) 
1981 
2538 
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Geothermal Energy Direct Applications 

Applications (some) 
Space conditioning 
Food processing 
Ethanol Production 

Installed (1980) 
Developing 
Planned 

Projects 

213 
42 

197 

fr 

States 

14 

11 
18 

Greenhousing 
Mining 
Drying 

Energy 

13 trillion BTU/yr 
4 trillion BTU/yr 

17.5 trill ion BTU/yr 
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to Geothermal Resources 

Guam (V) 

Aleutian isl.r27j ALASKA ^ h M s V A l l V5^ 

( ^ ^ W i t h i n 50 miles of a 
^ KGRA or > 1 SO^C prospectf 
Z \ ( y ^ > 90°C prospects 

' "^^ Potential low to moderate 
temperature targets 
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USAF SAC Bases 

1. Andersen AFB 
2. Barksdale AFB 
3. Beale AFB 
4. BIytheville AFB 
5. Carswell AFB 
6. Castle AFB 
7. Dyess AFB 
8. Eielson AFB 
9. Ellsworth AFB 

10. Fairchild AFB 
11. Francis E. Warren AFB 
12. Grand Forks AFB 
13. Griffiss AFB 

Agana, Guam 
Bossier City, LA 
Marysville, CA 
BIytheville, ARK 
Fort Worth, TX 
Merced, CA 
Abilene, TX 
Fairbanks, AK 
Rapid City, SD 
Spokane, WA 
Cheyenne, WYO 
Grand Forks, ND 
Rome, NY 
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USAF SAC Bases (contad) 

14. Grissom AFB 
15. K.l. Sawyer AFB 
16. Loring AFB 
17. Malmstrom AFB 
18. March AFB 
19. McConnell AFB 
20. Minot AFB 
21. Offutt AFB 
22. Pease AFB 
23. Peterson AFB 
24. Plattsburgh AFB 
25. Vandenberg AFB 
26. Whiteman AFB 
27. Shemya AFB 

Peru, m u 
Marquette, MICH 
Caribou, ME 
Great Falls, MONT 
Riverside, CA 
Wichita, KAN 
Minot, ND 
Omaha, NEB 
Portsmouth, NH . 
Colorado Springs, COLO 
Plattsburgh, NY ' 
Lompoc, CA 
Knob Noster, MO 
Aleutian Islands, AK 
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Golden Rules of 
Geothermal Development 

® A commercial resource can be a cheap 
source of power 

• Not all iand has a commercial resource 

® Commercial resources will not move 

S2 1775 
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Proposed Project Organization 
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U.S. Air Force 
'reject Manager 

\ 

X 
V 

^ 
•>̂  

X 
\ 

\ 
X 

DOE-fD 
Contract Manager 

.̂ v. 

University of Utah 
Research Institute 

Technical interface 
Contractual interface S2 0350 



4 

• Responsibilities 

U.S. Air Force - establishes program direction 
and directs project management 

DOE-ID - provides contract management of 
EG&G Idaho and UURI support 

EG&G Idaho - provides project management and 
techiiicai and economic analysis for reservoir 
engineering and systems 

Unfversity.of Utah Researdi Insl i tote -.provides 
project management and exploration and 
resource evaluation 

ir<CL-S 35 937 
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