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1 .  I NTRODUCT I ON 

Wyoming does have numerous hot springs; b u t  there has been l i t t l e  
development e f f o r t  i n  geothermal energy, since the s t a t e ' s  primary 
in t e re s t s  a r e  i n  coal,  gas and o i l .  
a re  among the la rges t  i n  the world. 
portion of the s t a t e  indicate the potential fo r  e l e c t r i c  power 
generation from geothermal energy. 
have been d r i l l ed  i n  the s t a t e  and some have geothermal waters t h a t  
can be u t i l i zed  for  d i r ec t  applications. 
extends in to  the northeastern quadrant of the s t a t e  and offers  
considerable potential  fo r  geothermal energy. 
very l imited.  Geothermal leg is la t ion  i s  basically non-existent, 
b u t  the S ta te  Engineer has the responsibil i ty fo r  protecting the 
thermal springs. 

The hot springs of Thermopolis 
Recent data from the central 

Oil and gas wells (about 70,000) 

The Madison Aquifer 

Leasing ac t iv i ty  i s  

This handbook provides a synopsis o f  various aspects of the geothermal 
program i n  Wyoming. 
1 i s t s  government personnel (both l eg i s l a t ive  and executive branches) 
who  a re  most d i rec t ly  involved w i t h  geothermal development. Some 
basic demographic data are  also included. 
resources and the pertinent geology are summarized i n  Section 3.  
Act iv i t ies  ( r a n g i n g  from leases t o  operational systems) tha t  lead 
t o  commercialization are  described i n  Section 4. Plans fo r  various 
developments a re  summarized i n  Section 5, while government ass is tance 
t o  Wyoming projects i s  l i s t e d  i n  Section 6. 
use patterns (Section 7 )  summarizes existing energy use and i den t i f i e s  

The section on Basic S ta te  Data (Section 2)  

The various hydrothermal 

The section on energy 

counties and industr ies  l ike ly  t o  be impacted most by geothermal 
energy. The section on leasing and permitting pol ic ies  (Section 8) 
deals with legal and ins t i tu t iona l  considerations and includes a 
time tab le  of ins t i tu t iona l  procedures fo r  a typical resource t o  
show the interrelat ionships  among various organizations involved i n  
development and regulation o f  the resource. 

1-1 
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2 .  BASIC STATE DATA (WYOMING) 

A .  Government Contacts 

Governor - Ed Herschler ( D )  . 

Legislature 
Senate Mines, Minerals, and Industrial  Development Committee: 
Diemer True ( R )  , Chairman. 

Senate Agriculture, Public Lands, and Water Resources Committee: 
Earl Christensen ( R )  , Chairman. 

Senate President: L. Donald Northrup ( R ) .  

House Mines, Minerals, and  Industrial  Development Committee: 
Dean Prosser J r .  ( R ) ,  Chairman. 

House Agriculture, Public Lands, and Water Resources Committee: 
J .  Leonard Graham ( R )  , Chairman. 

House Speaker: Nels J .  Smith ( R ) .  

NCSL Committee on Natural Resources: Senator Donald R. Cundall 
( R )  and Representative C .  R. "Bob" O'Neil ( R ) .  

Sta t e  Geothermal Team 

Operations Research: Dr. E. Gerald Meyer, Principal Investigator,  
Vice President of Research, University of Wyoming; Richard W .  
James, Program Coordinator; James Caplan and Carol Aspenwall, 
Rocky Mountain I n s t i t u t e  of Energy and Environment (RMIEE); 
Pam Abel, Director, Energy Conservation Office, State  of 
Wyoming . 

2- 1 



Resource Assessment: Dr. Edward Decker and Henry Hessler, 
Department of Geology, University of Wyoming. 

S ta te  Agencies 

Department o f  Economic Planning and Development: 
Executive Director. 

John Niland, 

S ta te  Land Office: Albert E. King,  Commissioner. 

State  Engineer: George L. Christopulos. 

Travel Commission: Randall A.  Wagner, Director. 

Recreation Commission: Jan L .  Wilson, Acting Director. 

Public Service Commission: Alex J .  Eliopulos, Chief Counsel 
and Administrative Secretary. 

Department of Environmental Qual i ty:  Robert E .  S u n d i n ,  Director. 

Gas and Oil Commission: Donald B .  Basko, S ta te  Oil and Gas 
Supervisor. 

Industrial S i t i n g  Administration: Dr. Blaine E .  Dinger, 
D i  rector.  

Wyoming Geological Survey: Dr. Daniel 1.1. Miller, J r . ,  S ta te  
Geologist and Executive Director. 
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B. S t a t i s t i c a l  Data 

Demographic 
Population (1975 es t imate) :  374,000 
Area: 97,914 sq. mi. 
Population Density: 3.8 persons/sq. m i .  

Geothermal Resources 
Confirmed Reservoirs > 150°C: None 
Prospects > 150°C: Two 

Confirmed Reservoirs (20°C < T < 150°C): 6 
Prospects (20°C < T < 150°C): 
Ident i f ied Warm Springs and Wells > 40°C: 

4 
25 

Geothermal Leases 
Federal : 7,448 acres 
S ta te :  1,150 acres 
Private: None 

Test Wells - One ident i f ied 

Operational Hydrothermal Systems 
Spas:  Q 15 
Space Heating: 2 
Others: < 5 

Major Active Developments 
Direct Use: Oil recovery in S a l t  Creek o i l  f i e l d  
Electr ic :  None 

Government Assisted Act ivi t ies  
PON: None 
PRDA: None 
Loan Guaranties: None 

2- 3 



Energy 
Supply (1975): 
Use (1975): 
Potential  Conversion t o  Geothermal (1975): 

3,156 x lo1* B t u ;  88% exported 
320 x lo1' B t u  

17 x lo1' B t u  

2-4 



3.  HYDROTHERMAL RESOURCES 

A .  Geologic Sett ing [ I 1  

Parts of four geolog,,: provinces are  recognized w i t h i n  Wyoming 
(see Figure 3.1):  

( 1 )  
( 2 )  
( 3 )  
( 4 )  the Wyoming Basin i n  the southcentral portion of the 

the Middle Rocky Mountains i n  northern and western Wyoming; 
the Great Plains i n  northern and eastern Wyoming; 
the southern Rocky Mountains i n  southeast Glyoming; and 

s t a t e .  

Yellowstone National Park contains the world's l a rges t  concen- 
t r a t ion  o f  hydrothermal features.  Outside the bounds of the 
national park ,  there a re  several thermal features;  the s t a t e ' s  
known hydrothermal resources are mostly low temperature. A 
heat-flow anomaly i s  associated with recent volcanic ac t iv i ty  
within Yellowstone National Park, b u t  appears to  terminate 
abruptly outside the park to  the eas t .  

Exploration for uranium, o i l ,  and gas has revealed s l igh t ly  
abnormal thermal gradients over much of the s t a t e ,  and a 
widespread potential  for low-temperature u t i l i za t ion  ex i s t s .  
T h e  Madison aquifer i s  present over much of eastern Wyoming 
and i s  known t o  contain moderate-temperature f l u i d s  i n  places. 
Systematic information, however, has not been compiled, and so 
the potent ia l ly  large Madison resource i s  not  shown on the 
resource map (see Figure 3.2). 

B. High-Temperature Resources ( > I  50°C)[1-31 (see Figure 3.2). 

Confirmed Reservoi r s  : None 

Prospects: None 

3- 1 
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C .  Low- and Moderate-Temperature Resources (<150"C) [ I -41  

Confirmed Reservoirs: Auburn  Hot Springs, Countryman Well 
(near Lander) , Huckleberry Hot S p r i n g s  , Saratoga , Thermopol i s  , 
Cody. 

Prospects: 
(Campbell , Crook, Niobrara, Sheridan and Weston Counties) , 
North of Douglas and the Gas Hil ls .  

City of Glenrock; Madison and Minnelusa Formation 

D.  Comments 

E. 

The geochemistry of the Huckleberry Hot Springs and the Auburn 
Hot Spr ings  south of Yellowstone indicates moderate reservoir  
temperatures , b u t  capacity may be 1 imi ted. 
temperatures (sui table  f o r  e l e c t r i c  power generation) may be 
available a t  depths beyond present d r i l l i ng  capabi l i t i es  and 
economic potent ia l .  

High reservoir 

Thermopolis i s  a well-known, high-volume warm s p r i n g  t h a t  has 
a long history of recreational usage. The thermal waters are  
presently being considered fo r  expanded direct-heat applications.  

Numerous intermediate and deep wells d r i l l ed  into the Madison 
aquifer have encountered abnormal gradients and low- to moderate- 
temperature f lu ids .  
Casper and Sheridan. 
the near-boi 1 ing water fo r  "water-flood'' secondary oi 1-recovery 
operations. 

Areas of par t icular  i n t e re s t  include 
Some limited use i s  now being made of 

Hydrothermal Springs and We1 1s 

A l i s t i n g  of hydrothermal springs and wells with measured 
temperatures in excess of 40°C i s  given in Table 3.1 for  
Wyoming 141 . 
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TABLE 3.1 

HYDROTHERMAL SPRINGS AND WELLS - WYOMING 
(Source: USGS F i  1 e GEOTHERM) 

3 

i 
COUNTY , NAME, 
AND TYPE 

CARBON 

Saratoga Hot  Spr ings  ( S )  [a1 

FREMONT 

F o r t  Washakie Hot  Spr ings ( S )  

F o r t  Washakie Ho t  Spr ings  ( S )  

F o r t  Washakie Hot  Spr ings  ( S )  

HOT SPRINGS 
'I 

Bath tub  Spr ing  ( S )  

0 B i g  Spr ing  ( S )  

Maytag We1 1 (W)rb3 

McCarthy We1 1 (W) 

Sacajawea Wel l  (W) 

Van Norman Wel l  ( W )  

White Sulphur Spr ing  (W) 

LINCOLN 

Auburn Ho t  Spr ings  ( S )  

Auburn H o t  Spr ings  ( S )  

Johnson Spr ings  ( S )  
8 

NATRONA 

Alcova Ho t  Spr ings  ( S )  

Alcova Ho t  Spr ings  (S )  

LOCATION 
~ ~~ 

T17N, R84W 

T l S ,  R1W 

T l S ,  R1W 

T l S ,  R1W 

T43N, R95W 

T43N, R94W 

T43N, R95W 

T43N, R94W 

T43N, R95W 

T43N, R95W 

T43N, R94W 

T33N, R119W 

T33N, R119W 

T33N, R119W 

T30N, R83W 

T30N, R83W 

[a] ( S )  = Surface 
[b]  ( W )  = Wel l  

3- 5 

TEMP 
("C 1 

48 

44 

47 

45 

53 

56 

54 

54 

52 

51 

53 

62 

62 

46 

54 

59 

FLOW 
( L / r i n )  

454 

568 

7.6 

1 1008' 

2040 

2207 

461 8 

780 

140 

7.6 

379 

TOTAL 
DISSOLVED 

SOLIDS (ppm) 

1920 

832 

80 1 

1006 

2330 

21 90 

2380 

2390 

2350 

5250 

1260 

1381 



TABLE 3.1 (contd)  

COUNTY, NAME, 
AND TYPE 

TETON 

Gran i te  F a l l s  Hot  Spr ings ( S )  

Gran i te  Hot  Spr ing  ( S )  

Huck leberry  ( S )  

Huck leberry  Hot  Spr ings ( S )  

Huckleberry  Hot  Spr ings ( S )  

Huck leberry  Hot  Spr ings ( S )  

Huckleberry  Hot  Spr ings ( S )  

Jackson Lake Hot  Spr ings ( S )  

Nor th  Buf fa lo  Fork Spr ings ( S )  

[a]  (S) = Surface 
[b] . ( W )  = Wel l  

LOCATION 

T39N, R113W 

T39N, R113W 

T48N, R113W 

T48N, R115W 

T48N, R115W 

T48N, R115W 

T48N, R115W 

T45N, R115W 

T45N, R113W 

i 

TEMP 
("C 1 

45 

41 

71 

45 

61 

61 

71 

72 

45 

~~ 

FLOW 
(L/mi n )  

454 

1136 

1136 

757 

4 

TOTAL 
DISSOLVED 

SOLIDS (ppm) 

670 

688 

61 3 

837 ,> 
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4. COMMERCIALIZATION A C T I V I T I E S  

A. High1 i g h t s  

Hot Spr ings S t a t e  Park i n  Thermopolis, t h e  most famous thermal 

area i n  Wyoming ou ts ide  Yellowstone, was bought by t h e  Federal 

government from the  Ind ians  i n  1896 and ceded t o  Wyoming the  

n e x t  year .  P r i v a t e  spr ings i n  the area have s i g n i f i c a n t  space 

hea t ing  p o t e n t i a l  w i t h o u t  d i s t u r b i n g  s t a t e  owned f a c i l i t i e s .  

Ye1 lowstone Na t iona l  Park provides probably t h e  g r e a t e s t  

man i fes ta t i ons  o f  geothermal energy i n  the U.S. Because of 

i t s  Na t iona l  Park s tatus,  no geothermal development i s  a n t i c i p a t e d  

w i t h i n  i t s  borders. 

Large volumes of geothermal ly heated water a t  moderate temperatures 

a r e  being used i n  secondary and t e r t i a r y  o i l  recovery operat ions 

i n  t h e  S a l t  Creek o i l  f i e l d  i n  nor theastern Wyoming. These 

waters a re  i s s u i n g  f o r t h  f rom the  Madison Formation which 

u n d e r l i e s  t h a t  p a r t  o f  t he  s t a t e  as w e l l  as much o f  t he  Dakotas. 

i 

i 
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B.  Leases 

Almost no l eas ing  a c t i v i t y  has been done i n  Wyoming e i t h e r  on 

fede ra l  o r  s t a t e  lands. Tables 4.1 - 4.5 and F igure  4.1 

summarize the  c u r r e n t  s ta tus  of l eas ing  a c t i v i t y  i n  t h e  s t a t e .  

Table 4.1 prov ides l a t e s t  t o t a l s  of Federal and S ta te  acreages 
leased t o  p r i v a t e  o rgan iza t ions  f o r  geothermal development. 

For  fede ra l  lands i n  Wyoming, F igure  4.1 i s  a synopsis of 

var ious  l eas ing  summaries produced by Automatic Data Processing 

(ADP) o f  t h e  Conservat ion Div is ion‘”  of the  USGS. 

t h e  t h r e e  types o f  federa l  leases (noncompet i t ive,  compet i t ive,  

and I n d i a n  Land) from i n c e p t i o n  t o  product ion.  

leases i t  summarizes: ( 1 )  app l i ca t i ons ,  ( 2 )  withdrawals,  ( 3 )  

r e j e c t i o n s ,  ( 4 )  pending act ions,  ( 5 )  t o t a l  leases, ( 6 )  te rmina t ions ,  

( 7 )  a c t i v e  leases, (8)  p roduc t i on  s ta tus ,  and (9 )  u n i t i z a t i o n .  
For compet i t i ve  leases, t h e  f i g u r e  summarizes the  lease o f f e r i n g s  

and t h e  same i tems ( 5 )  through (9 )  of the noncompet i t ive 

leases.  For  I n d i a n  l a n d  leases, i t  shows the  same i tems 

(5 )  through ( 9 ) .  
fo rmat  and minor  d iscrepancies e x i s t  f o r  these e n t r i e s ,  poss ib l y  

because t h e  summaries a re  run  on d i f f e r e n t  dates.  These 

d iscrepancies should be c o r r e c t i b l e  i n  updates of the  base l i ne  

document. 
ho lders  o f  a c t i v e  noncompet i t ive federa l  leases, the  s i z e  and 

1 o c a t i  on o f  h o l  d i  ngs . 

I t  t races  

For noncompet i t ive 

Some e n t r i e s  appear i n  more than one ADP 

Table 4.2 i s  a county-by-county l i s t i n g  o f  t h e  

Table 4.3 summarizes by KGRA the  b idd ing  h i s t o r y  of Federal  

compet i t i ve  geothermal lease sa les i n  Wyoming. I t  l i s t s  t h e  

KGRA, t h e  county, number of sa le  dates, number of t r a c t s  and 

acreage of fered,  number of o f fer ings cu lmina t ing  i n  leases, 

acreage leased, and average cos t  per  acre i n  successfu l  b ids.  

s 

Table 4.4 i s  a county-by-county l i s t i n g  of the  ho lders  o f  

a c t i v e  compet i t i ve  federa l  leases, t h e  s i z e  and l o c a t i o n  of 

t h e i r  ho ld ings,  t h e  e f f e c t i v e  date,  and cos t  per  acre o f  t h e  

1 ease. 

Table 4.5 l i s t s  t h e  ho lders  of a c t i v e  s t a t e  leases i n  Wyoming and 
t h e  s i z e  o f  t h e i r  ho ld ings  P I  . 
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TABLE 4.1 

TOTAL ACREAGES OF GEOTHERMAL LEASES - WYOMING 
(as  of A p r i l  1979) 

Federal  Leases: 

T o t a l  Acreages o f  Compet i t i ve  Leases i n  KGRAs: 

T o t a l  Acreages of Noncompet i t ive Leases: 

(Four leases)  

S t a t e  Leases: 

T o t a l  Acreages of S t a t e  Leases: 

(One lease)  

TOTAL OF ALL ACREAGES LEASED 

None 

7,448 

1,150 

8,598 
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F i g u r e  4.1 . Sur;imary o f  Federa l  Leasing A c t i v i t y  - Wyoming 
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TABLE 4.2 

FEDERAL ACTIVE NONCOMPETITIVE GEOTHERMAL LEASES - WYOMING 
(as o f  3/14/79) 

P 

1 COUNTY & LESSEE 

L I NCOLN 

Thermex Co. 

U. S. Geothermal 
Corp. 

~~ 

SIZE,ACRES & 
(NO. OF LEASES) 

2804.47( 2) 

4463.50( 2) 

L OCAT I ON 

T34N, R119W 

T33N, R119W 
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TABLE 4.3''' 

SUMMARY OF B I D D I N G  HISTORY FOR COMPETIT IVE GEOTHERMAL LEASE 

( S o u r c e  USGS ADP Fi le  - F o r m a t  K-4) 
SALES ON FEDERAL LANDS - WYOMING 

OFFERED ( I N C .  REOFFERS) LEASES ISSUED AVG. $1 
c 

COUNTY KGRA SALES TRACTS ACREAGE NUMBER ACREAGE ACRE 

NONE 
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TABLE 4.4 

FEDERAL A C T I V E  C O M P E T I T I V E  GEOTHERMAL LEASES - WYOMING 

(as  of 4 / 1 3 / 7 9 )  

* 

'r 

n 

8 

COUNTY & LESSEE 

NONE 

S I Z E ,  ACRES & 
(NO. OF L E A S E S )  KGFA/ LOCAT I Oh! 

DATE I S S U E D  & 
(COST/ACRE)  
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TABLE 4.5 

COUNTY & LESSEE 

LINCOLN 

In te rcon t inen -  
t a l  Energy 
Corp. 

I 

STAT GEOTHERMAL LEASE - WYOMING 

(as of March 1979) 

t 

S I Z E ,  ACRES & 
(NO. OF LEASES 

1149.6( 1 ) 

LO CAT I ON 

T33N, R119W 

DATE ISSUED & Y 

(COST/ACRE ) 

1975 (N.A.) 

Q 

c 
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C. Test Wells 

c 

+- 
L 

Test wells in Wyoming are listed in Table 4.6 r 2 1  . 

TABLE 4.6 

TEST WELLS - WYOMING 

~~ ~- 

COUNTY & LOCATION 

CROOK - .  

T57N, R65W One hole drilled to test water qua i t y .  
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D .  Other Exploratory Activity 

Other exploratory ac t i  v i  t y  i n  Wyoming fo r  geothermal resources s g i v e n  

i n  Table 4.7. 

T A B L E  4.7 

OTHER EXPLORATORY A C T I V I T Y  - WYOMING 

L 

COUNTY & LOCATION CO!lMENTS 
I 

NONE 
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E .  Operational Systems 

Table 4.8 provides a summary of operational systems u s i n g  
geothermal energy i n  Wyoming [ W I  

F.  References 

[ l ]  USGS Conservation Division, Office o f  Geothermal Supervisor, 
Automatic Data Processing File.  

[Z] R .  W .  James, RMIEE, Personal Communication, May 1979. 

[3] R .  M. Breckenridge, and B .  S .  Hinckley, Thermal S p r i n g s  
of Wyoming, Bulletin 60,  The Geological Survey of 
Wyomi ng , Larami e , 1 978. 
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TABLE 4.8 

OPERATIONAL SYSTEMS - WYOMING 

COUNTY & USE 

n 

~ ~ _ _ _ _ _ _  

A LOCATION COMMENTS 

Greenhouse 

CARBON 

L i t t l e  Warm Spring; T41N, 
R107W. 25"C, 560 gprn. 

Countryman Ranch, near , 40°C, 500 gpm. 
Lander. 

One p r i v a t e  pool  ; 

Spas 

Hot  Spr ings S ta te  Park; PIE 
o f  Thermopolis. 

Sacajewea Well ;  T43N, R95W. 

I CONVERSE 

Spas 

S ta te  bathhouse ( f r e e ) ;  
severa l  commercial pools;  55°C. 

Large pool; 52"C, 1220 gprn, 
900 ft. depth. 

5 

FREMONT 

Maytag Wel l ;  T43N, R95W. 

Spas 

Domestic; 54"C, 539 gprn, 
900 ft. 

Saratoga Hot  Springs; 
T17N, R84W; on west bank of 
P l a t t e  R i v e r  near south end 
o f  Saratoga. 

McCarthy Wel l ;  T43N, R94W. 

VanNorman Wel l ;  T43N, R95W 

Jackalope Plunge; 7 m i .  
south of Douglas on 
Esterbrook Road. 

One home; 54"C, 583 gpm, 500 ft. 

One home, 51"C, approx. 500 ft. 

F o r t  Washakie Hot  Springs; 
TlS, R1W; 3.5 m i .  southwest 
o f  Ethete.  

Two c i t y  pools;  one commercial 
pool ;  t h r e e  small  p r i v a t e  pool -  
baths;  30-54°C (avg. 48°C) a t  
f l o w  r a t e s  of 120 gpm f o r  c i t y  
pools,  3-5 gprn f o r  a l l  o thers.  

Commercial pool ;  30°C. 

Commercial pool  and bathhouse; 
44"C, 150 gprn. Y 

HOT SPRINGS 

Spas 

Space heat ing  

B i g  Spr ing;  T43N, R94W. Several  bath houses; 56"C, 
2908 gpm. 
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TABLE 4.8 (contd) 

r COUNTY & USE 

L I NCOLN 

Spas 

PARK 

Spas 

SUBLETTE 

Spas 
4 

TETON 

Spas 

Agriculture 

Fish Farming 

LOCATION 

Auburn Hot Springs; T33N, 
R119W. 

Bronze Boot Spa; 2 mi. 
west of Cody. 

DeMari s Hot Springs; 
T52N Rl 02W. 

Stee le  Hot Springs; 
T32Ny R107W. 

Astoria Springs; T39N, 
R116Wy 17 m i .  south of 
Jackson on U.S. 26. 

Granite Hot Springs; 
T39Ny R113W; 26 m i .  south 
o f  Jackson on U . S .  189, 
12 m i .  up Granite Creek. 

Huckleberry Hot Springs; 
T48N, R115W, 1'.5 m i .  west 
of U.S. 287, just north o f  
Flagg Ranch. 

Kelly Warm Spring; T42N, 
R115W, 1 m i .  nor th  o f  
Kelly on Gros Ventre Rd. 

Teton Valley Warm Springs; 
T42N, R115W. 

Jackson Hole Fish Hatching. 

COMMENTS 

Bathhouse; 62"C, 37 gpm 

Commercial pool ; 32°C. 

Pool; 27-36"C, 1700 gpm. 

Pool; 35.5OC a t  20 gpm 
and 39°C a t  5 gprn. 

Commercial pool and bathhouses; 
37"C, 100 gpm. 

Commercial pool and laundry; 
41"C, 300 gpm. 

Commercial pool and laundry; 
61"C, 300 gpm. 

Natural pool, 27"C, 16 cfs.  

Natural pool and extensive 
i r r iga t ion ,  18"C, 8000 gpm. 
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5. DEVELOPMENT PLANS 

A.  Description 

”, 

The s t a t e  of Wyoming through the Oregon I n s t i t u t e  o f  Technology 
and the Rocky Mountain Ins t i t u t e  for Energy and the Environment 
a t  the University of Wyoming has participated since spring 
1978 i n  the Department of Energy ( D O E )  Operations Research 
Geothermal Planning Project . Dl 

The present planning process for  Wyoming and other s t a t e s  of 
the Rocky Mountain Basin and Range Region consists of three 
categories of plans for  prospective and actual geothermal 
developments. 
Plans ( A D P ) ,  S i t e  Specific Development Plans (SSDP), and Time 
Phased Project P1 ans ( T P P P )  . 

The three plans are  called Area Development 

Area Development Plans a re  plans fo r  prospective development 
of geothermal resources and u t i l i za t ion  of the geothermal 
energy fo r  a multicounty substate area.  
several geothermal resource s i t e s  and a l l  potential res ident ia l ,  
commercial, industr ia l  and agricul tural  uses of geothermal 
energy. The resource s i t e s  for an ADP include confirmed 
(proven) reservoi rs and reservoir prospects (potenti  a1 and 
inferred resources). 
has been taken toward development or commercialization. 
The time table  fo r  an  ADP i s  a best estimate of when increments 
of geothermal energy wil l  come on l i ne  from the several geothermal 
prospects and appl icat ions i n  the plan area. 

The plan encompasses 

I n  most cases no pr iva te  sector  action 

S i t e  Specific Development Plans a re  plans fo r  development of 
spec i f ic  geothermal s ingle  o r  integrated applications of the 
geothermal energy. 
(proven) reservoirs and potential  reservoirs.  Applications 
may be f o r  any e l e c t r i c  and/or d i r ec t  thermal use of geothermal 

The plans are  r e s t r i c t ed  to confirmed 
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energy which i s  compat ib le w i t h  the  q u a l i t y  of the  conf i rmed 

(proven) o r  p o t e n t i a l  resource. I n  most cases, e i t h e r  some 

l e v e l  o f  development o r  commerc ia l izat ion a c t i v i t y  i s  a l ready 

underway o r  i s  deserv ing of cons idera t ion  by the  community of 

geothermal energy developers and users.  The t ime schedule of 

events i n  a SSDP represents  a poss ib le  sequence of techno log ica l  

and i n s t i t u t i o n a l  achievements under an atmosphere g e n e r a l l y  

favorable f o r  geothermal development of t he  s p e c i f i c  s i t e  and 

a p p l i c a t i o n .  

Time Phased P r o j e c t  Plans are  p lans f o r  geothermal developments 

t h a t  are now a t  a commerc ia l izat ion l e v e l  o f  a c t i v i t y  o r  a re  

i n  advanced stages of p lann ing  by the  p u b l i c  and p r i v a t e  

sec tors .  

r e s e r v o i r s  o r  h igh  p o t e n t i a l  geothermal prospects  and t o  
s p e c i f i c  energy consumptive app l i ca t i ons ,  e i t h e r  e l e c t r i c  o r  
d i r e c t  thermal. 

poss ib le  the  ac tua l  p lann ing  and cons t ruc t i on  a r r a y  of events 

and the  associated t ime  schedule of t he  commercial developer 

and user of t h e  geothermal energy. The TPPP revea ls  ac t i ons  

by bo th  the  p r i v a t e  and government sec tors  t h a t  must be accomplished 

on t ime i n  o rder  t o  achieve successful geothermal energy 

produc t ion  and u t i l i z a t i o n  of a s p e c i f i c  s i t e  f o r  a committed 

a p p l i c a t i o n .  

The p lans  are  conf ined t o  s i t e - s p e c i f i c  confirmed 

The TPPP po r t rays  o r  reproduces as c l o s e l y  as 

Table 5.1 i d e n t i f i e s  f o r  Wyoming the  geothermal r e s o u r c e ’ s i t e s  

and a p p l i c a t i o n s  f o r  which development p lans have been prepared 

or which are  candidates (des ignated by a s t e r i s k )  f o r  t he  

p repara t i on  of development p lans by the  S ta te  Planning Teams 

i n  1980[11. 

B. Reference 

[l] R. W. James, Geothermal Operat ions Report  f o r  1978. 
Oregon I n s t i t u t e  of Technology, D r a f t  Report, March 1979. 
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TABLE 5.1 

DEVELOPMENT PLANS - WYOMING 

i? 

I- 

& 

T I M E  PHASED 
PROJECT PLANS 

S I T E  S P E C I F I C  
DEVELOPMENT PLANS 

AREA DEVELOPMENT 
PLANS 

None L i t t l e  Sheep Mountain Spr ings 
( b a r l e y  m a l t i n g  p l a n t )  

Thermopol i s  ( d i s t r i c t  
hea t ing  ) * 
Countryman We1 1 
(greenhouse)* 

Saratoga ( d i s t r i c t  
heat ing)  

M i  dwes t/Sa 1 t Creek 
(greenhouse complex) 

Glenrock ( o i l  process ing)*  

Auburn Hot Spr ings 
(aquacul t u r e )  

U.S. F i s h  and W i l d l i f e  
Se rv i ce  (hatchery)*  

Cody (Gasohol p l a n t ) *  

Bighorn Basin 
Area (Park, Hot 
Springs, Washington, 
B i g  Horn Counties)** 

Fremont County** 

M i  dwes t Area 
(Natrone, Converse 
Counties )* 

Cheyenne Area 
( P l a t t e ,  Goshen, 
La r  ami e Count i es ) * 
Laramie Area 
(A1 bany , Carbon 
Coun t i  es )** 

B r i  dger Area 
(Teton, Sub le t te ,  
L i n c o l n  Count ies)* 

Sweetwa t e r  Area 
(Sweetwater, U in tah  
Coun ti es )* 

Sheri  dan Area 
(Sheridan, Johnson, 
Campbell Count ies)* 

Black H i l l s  Area 
(Crook, Weston, 
N i  a b ra ra  Counties )* 

* Candidates f o r  p repara t i on  o f  development p lans i n  1979. 

** L im i ted -con ten t  development p lans were prepared i n  1978 and w i l l  be 
r e f i n e d  i n  1979. 
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6 .  GOVERNMENT ASSISTED ACTIVITIES 

A. Geothermal Direct Use PON Program 

Background: In  September 1977 and April 1978, the Department 
of Energy, Division of Geothermal Energy, i n  conjunction 
w i t h  the San Francisco Operations Office, issued a document 
which indicated DOE's desire  to  receive and consider f o r  
par t ia l  support proposals for d i r ec t  heat u t i l i za t ion  or 
combined e l ec t r i c /d i r ec t  heat u t i l i za t ion  f i e l d  experiments 
demonstrating single or multiple usages of geothermal energy. 
These documents were issued under the t i t l e ,  "Program Opportunity 
Notice - Direct Uti l izat ion of Geothermal Energy Resources - 
Field Experiments." The Program Opportunity Notice (PON) i s  
the name of t h i s  offering document, b u t  i t  has become common 
pract ice  t o  ca l l  any program which resu l t s  from these notices 
a PON. 

 these so l i c i t a t ions  are  p a r t  of DOE's national geothermal 
energy program plan, which has as i t s  goal the near-term 
commercialization by the private sector  of hydrothermal resources 
f o r  d i r ec t  use purposes. 
private sector  by DOE's cost  sharing of a s ign i f icant  portion of 
the front-end financial  r i sk  i n  a limited number of f i e l d  
experiments. 

Encouragement i s  being given to the 

DOE's primary in t e re s t  under these PONS i s  t o  encourage f i e l d  
experiments in space/water heating and cooling f o r  res ident ia l  
and commercial buildings, agr icul tural  and aquacultural uses , 
and  industr ia l  processing application. 

Current Status:  No ac t iv i ty  so f a r  in Wyoming. 
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B .  Program Research and  Development Announcement 

Background: This program, commonly referred t o  as the PRDA 
program, i s  t o  provide f u n d i n g  f o r  engineering and economic 
studies f o r  d i r ec t  applications of geothermal energy. The 
l a s t  announcement had a closing date of January 16, 1979 fo r  
applications.  
and covers a study period of 6 t o  12 months. 

The cost  of the studies i s  up to  $125,000 each, 

Current Status:  No ac t iv i ty  so f a r  i n  Wyoming. 

C .  Demonstration Projects and Experiments 

No projects so f a r  i n  Wyoming. 

D. Geothermal Loan Guaranty Program ( G L G P )  

Background: 
Each loan can be u p  t o  75% of the to ta l  development cost. 
Nationally, DOE has received eleven applications t o  date,  
t o t a l l i ng  $150,000,000 i n  loan guaranties. 
three have been approved (two e l e c t r i c  and one d i r ec t  application);  
two turned down; one withdrawn; one i s  obtaining more information, 
and four are  i n  the review process. 

Congress authorized $300,000,000 f o r  loan guaranties. 

Of those eleven, 

Current S t a t u s :  In Wyoming, there has been no ac t iv i ty  on 
this  program. 

E .  National Conference of S ta te  Legislatures (NCSL) 

Background: After a preliminary study on geothermal energy i n  
1976, the National Conference of S ta te  Legislatures (NCSL) 
launched the Geothermal Policy Project i n  January 1978. The 
objective of the project i s  to  stimulate and a s s i s t  the review 
of s t a t e  policies t h a t  a f f ec t  the development o f  geothermal 
resources. 
s t a t e  s ta tutory and regulatory environments t ha t  are  consistent 

w i t h  e f f i c i en t  development of geothermal resources. 

Successful completion of the project i s  t o  f a c i l i t a t e  

c 

CL 
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Current  S ta tus :  

concentrate i t s  e f f o r t s  i n  1978. 

s t a t e s ;  however, t he  s t a t e  p lanning team has used the NCSL 

p r o j e c t  as a resource f o r  p rospec t i ve  Wyoming l e g i s l a t i o n  i n  

1980 o r  1981. 

The p r o j e c t  se lec ted  s i x  s t a t e s  i n  which t o  

Wyoming i s  n o t  one o f  these 

F. S t a t e  Coupled Program 

Background: 

are:  

geothermal resource assessment e f f o r t ,  and ( b )  t o  s t i m u l a t e  

conf i rmat ion o f  low- and intermediate-temperature r e s e r v o i r s  

a t  s i t e s  w i t h  an apparent b u t  u n q u a n t i f i e d  p o t e n t i a l  f o r  

d i r e c t  heat  a p p l i c a t i o n  development. Major energy companies 
have g e n e r a l l y  shown l i t t l e  i n t e r e s t  i n  lower grade resources 
because o f  a n a t i o n a l  and i n d u s t r i a l  focus on e l e c t r i c a l  power 

generat ion.  

The o b j e c t i v e s  o f  t he  S ta te  Coupled Program 

(a)  t o  a s s i s t  t he  U.S. Geologica l  Survey i n  i t s  ongoing 

The S t a t e  Coupled Program c o n s i s t s  of cooperat ive e f f o r t  

among: (a )  DOE, ( b )  an agency o r  i n s t i t u t i o n  i n  each s t a t e ,  
( c )  t he  U.S. Geologica l  Survey, ( d )  t he  Na t iona l  Atmospheric 

and Oceanic A d m i n i s t r a t i o n  (NOAA), and ( e )  the Ear th  Science 
Laboratory  o f  t h e  U n i v e r s i t y  o f  Utah Research I n s t i t u t e .  DOE 
prov ides o v e r a l l  program management and d i r e c t i o n .  The S t a t e  
Agency manages and performs the  p r o j e c t  w i t h i n  the  s t a t e .  The 

U.S. Geological  Survey i n t e r f a c e s  w i t h  the  program through the  

l o c a l  Water Resources D i v i s i o n  O f f i c e s ,  through t h e  U.S. 

Geologica l  Survey Geothermal Program Of f i ce ,  and by p r o v i d i n g  
t h e  use o f  computer f i l e  GEOTHERM. 
s t a t e  map. 
ass is tance t o  DOE. 

NOAA w i l l  p u b l i s h  the  

The E a r t h  Science Laboratory prov ides management 

I n  o rde r  t o  accomplish t h i s  work c o n t r a c t s  are w r i t t e n  between 

DOE and each p a r t i c i p a t i n g  s ta te .  

o v e r a l l  management ass is tance and program c o o r d i n a t i o n  i s  

nego t ia ted  between DOE and the U n i v e r s i t y  of Utah/Universi  t y  

of Utah Research I n s t i t u t e .  

A separate c o n t r a c t  f o r  

6- 3 t 



Each s t a t e  project consists o f :  ( a )  Phase I , geothermal data 
compilation, w i t h  emphasis on low- and intermediate-temperature 
systems, culminating i n  publication of s t a t e  maps and reports 
on the location and possible viabi 1 i ty of geothermal resources, 
and  ( b )  Phase 11, investigation of specif ic  geothermal s i t e s ,  
w i t h  d r i l l i n g  t o  demonstrate reservoir charac te r i s t ics .  

Current Status:  
thermal springs and wells w i t h  many new s i t e s  having been 
ident i f ied in the l a s t  year. Three areas were selected for  
depiction on Map 1 of USGS Circular 790. Ongoing projects 
include: ( a )  f i e l d  ver i f icat ions of thermal s i t e s ,  
( b )  measurements of thermal gradients and heat flow i n  available 
water, petroleum and mineral d r i l l  holes and ( c )  chemical 
analyses o f  water from new s i t e s .  
user-oriented map i s  anticipated d u r i n g  1979. 

The resource data base i s  being compiled for 

Publication of the Phase I 

S i t e  specif ic  a c t i v i t i e s  under Phase I1  of the s t a t e  coupled 
program include investigations of the Thermopolis, Cody, 
Saratoga, A u b u r n  and Alcova s i t e s .  
suggest t h a t  some o f  these areas may be larger  and hotter than 
previously thought. 

Preliminary indications 

I n  Wyoming, close t i e s  ex i s t  between resource assessment work 
and the DOE-funded operations research work. 
are  being handled a t  the University of Wyoming. 
gives a h i g h  degree of coordination and perhaps a greater  
r e l i a b i l i t y  t o  resource application estimates. 

Both projects 
This approach 
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G .  Indus t ry  Coupled Program 

P 

i 

Background: 
t o  fo s t e r  a viable geothermal e lec t r ica l  power generation 
industry i n  the United States .  Development by industry has 
been seriously lagging due t o  a number of problems. Front end 

' c o s t s  are  h i g h  i n  geothermal development due to  leasing cos ts ,  
regulatory cos ts ,  and the h i g h  cost  of exploration, par t icular ly  
f o r  d r i l l i n g .  
i s  a high-risk venture given the uncertainties of reservoir 
longevity. As a r e su l t  of these fac tors ,  industry has made 
only a limited commitment t o  the development of high-temperature 
resources. 

The purpose of DOE'S Industry Coupled Program i s  

I n  addition, geothermal e l ec t r i ca l  power generation 

The Industry Coupled Program addresses some of the above 
problems through: 
reservoir  assessment and reservoir conf i rmation, ( b )  release 
t o  the public of geoscience d a t a  which will  improve our understanding 
of the geothermal resource. Improved understanding wil l  
decrease reservoir uncertainty and lower exploration and 
assessment costs.  

( a )  cost  sharing w i t h  industry for  exploration, 

The Program i s  a cooperative e f f o r t  between DOE and an industr ia l  
organization engaged in geothermal exploration. 
responds w i t h  proposals to  DOE procurement i n i t i a t i v e s .  
Succcessful proposers then negotiate contracts w i t h  DOE. 
contracts specify: 
program which industry will  manage and perform, ( b )  a data 
package which industry agrees t o  make public, and ( c )  a cer ta in  
percentage of to ta l  costs (generally i n  the range of 20% to  
50%) which DOE wil l  contribute toward f u n d i n g  the work. 

Industry 

The 
( a )  an exploration and/or reservoir confirmation 

The Earth Science Laboratory of the University of Utah Research 
I n s t i t u t e  provides assis tance t o  DOE on the Industry Coupled 
Program by: ( a )  ass i s t ing  i n  management of the Program, (b) 
releasing geoscience data generated by the program t o  public 
open f i l e ,  and ( c )  interpret ing and supplementing the above 
d a t a  f o r  the purpose of developing and publishing reservoir  
case studies.  
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Current Status:  

f a r  i n  Wyomi ng. 

There has been no I n d u s t r y  Coupled Program so 

H. Technical Assi  stance 

Background: Technical  ass is tance i s  prov ided t o  p o t e n t i a l  

geothermal users as an o n - c a l l  se rv i ce  by EG&G Idaho 's  geothermal 

program Of f i ce  and by t h e  E a r t h  Science Laboratory  o f  UURI .  

The s t r a t e g y  o f  t h i s  program i s  t o  p r o v i d e - a  c a t a l y t i c  agent 

i n  f o s t e r i n g  geothermal energy use, p a r t i c u l a r l y  f o r  d i r e c t  

a p p l i c a t i o n s .  The amount of ass is tance g i ven  i s  l i m i t e d  so as 

t o  p r o t e c t  t h e  i n t e r e s t  of p r i v a t e  engineer ing organizat ions 

and ot'hers working i n  the  f i e l d .  

i s  prov ided so t h a t  a p o t e n t i a l  user can make an e v a l u a t i o n  of 

how o r  where t o  proceed. The techn ica l  ass is tance a c t i v i t y  i s  

extens ive:  
Rocky Mountain Basin and Range Region du r ing  the  f i r s t  h a l f  o f  

FY 1979. 

General ly,  enough i n f o r m a t i o n  

115 separate requests were handled f o r  t he  10 -s ta te  

Current  S ta tus :  

on a b a r l e y  m a l t i n g  process f o r  the Cody-Thermopolis area. 

The growers have decided t o  seek a d d i t i o n a l  resource data. 

Some i n f o r m a t i o n  t r a n s m i t t a l s  t o  o the r  i n t e r e s t e d  p a r t i e s  have 

a l s o  been made. 

Saratoga on geothermal hea t ing  of a proposed r e c r e a t i o n a l  

complex. 

Wyoming g r a i n  farmers were prov ided ass is tance 

Very p r e l i m i n a r y  advice has been g iven t o  

i 

c 

I .  S t a t e  Ass i s ted  A c t i v i t i e s  

None 

J .  References 

None 
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7. ENERGY USE PATTERNS 

A. Energy Use Summary - Wyoming r1, 21 

Wyoming i s  t he  l ead ing  expor te r  of energy i n  the  western U.S. 
(see F igu re  7.1). I t  expor ts  l a r g e r  q u a n t i t i e s  of a l l  energy 

sources than i t  consumes. The i n d u s t r i a l  sec to r  i s  t he  l a r g e s t  

energy consumer, fo l lowed by the  t r a n s p o r t a t i o n ,  commercial, 

and r e s i d e n t i a l  sectors .  A l l  sectors  use most ly  o i l  and 

n a t u r a l  gas. 

t h e  s t a t e ' s  communities. 

F igu re  7.2 shows how much energy i s  consumed by 

The petroleum and o i l - p r o d u c t s  sec to r  uses approximately 65% 

of t h e  energy consumed by Wyoming i n d u s t r i e s .  

15% o f  t h e  remaining use i s  by i n d u s t r i e s  t h a t  can use low- t o  

in termediate-heat  energy sources. 

However, approximately 

The r e s i d e n t i a l  and commercial sec to rs  use p r i m a r i l y  o i l  and 

n a t u r a l  gas. 

requirements f o r  Wyoming a r e  s i m i l a r  t o  those of i t s  ne ighbor ing 

s t a t e s ,  which range from about 70 t o  80% of t he  energy used by 

these sectors .  

I t  can be assumed t h a t  t he  space c o n d i t i o n i n g  

Wyoming, as p a r t  o f  t he  n o r t h c e n t r a l  census region, should 
exper ience an average 2.8% i ncrea.se pe r  year  i n  energy consumpti on. 

T h i s  growth increase i s  expected from t h e  i n d u s t r i a l  and 

r e s i d e n t i a l  sectors ,  which w i l l  cause an approximate doubl ing 

of t h e  c u r r e n t  energy consumption as shown i n  F igu re  7.3. 
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Counties overlying hydrothermal resources (Figure 3 . 2 )  have 
been assessed t o  determine how many manufacturers could use 
the available hydrothermal energy in the i r  industr ia l  processes. 
For these preliminary calculations,  a single reservoir temperature 
has been assumed fo r  each of these counties. 
energy a t  t h i s  temperature i s  assumed to  be recoverable without 
regards t o  economics. (As more detai 1 ed reservoi r data becomes 
avai lable ,  t h i s  assumed reservoir temperature may be refined 
or  more than one temperature assumption may be used fo r  d i f fe ren t  
locations i n  the county. Such assumptions would then be used 
t o  recalculate potential hydrothermal energy usage. ) 
of potential  hydrothermal use industries is  compiled from the 
manufacturer's directory for the s t a t e .  
per manufacturer i s  taken t o  be the midpoint of the employee 
range l i s t e d  for the manufacturer. Each S t a n d a r d  Industrial  
Classif icat ion ( S I C )  category i s  aggregated w i t h i n  the county. 
A B t u  use value f o r  each manufacturer was determined by employing 
energy in tens i ty  coeff ic ients  (Btu/employee). Industrial  , as 
well as residential/commercial, d a t a  f o r  each such county are 
given i n  Table 7 .1 .  
t o  hydrothermal energy based on 1975 usage i n  these counties. 

Hydrothermal 

A l i s t  

The number of employees 

These data show the potential for  conversion 

Table 7 . 2  l i s t s  the industry, the SIC number, and the percent 
of the process heat used i n  various temperature ranges from 40 
t o  275°C. By use of t h i s  temperature breakdown, industries 
can be considered as candidates for hydrothermal energy 
a p p l  ications , even i f  t he i r  to ta l  energy requirements cannot 
be met by hydrothermal energy. 

B. References 

[ l ]  Regional Hydrothermal Commercialization Plan, Department 
of Energy Division of .Geothermal Energy and Idaho Operations 
Office,  EG&G Idaho, Inc. ,  and University of Utah Research 
I n s t i t u t e  Earth Science Laboratory, July 14, 1978. 

[2] Draft Regional Hydrothermal Market Penetration Analysis , 
Appendix B, EG&G Idaho, Inc. ,  and Utah University Research 
Ins t i t u t e  Earth Science: Laboratory, October 31, 1978. 
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Table 7.1 

Total Energy 
Used 

B W y r  x 10121 

1975 
Energy Use by County 

Energy Used for 
Space Conditioning 
and Water Heating 

IBtu/yr x 10121 

I------ 

I Industrial Residential/Commercial 

Standard 
lnduslrial 

Code 
ISlCl 

Assumed 
Reservoir 

Temperature ("Cl 

Energy Use 
IBtu/yr x 1 d 2 i  

County 

BIG HORN 

CARBON 

90 201 1 
2026 
2048 
3271 
3273 

0.050 
0.100 
0.035 
0.010 
0.058 

Sub t o t a l  0.253 

201 1 
2048 
3273 

90 0.009 
0.005 
0.007 ! 

w' Su btota 1 2.70 1 2.00 0.021 

90 201 1 
3271 

0.006 
0.035 

C ONV E R S E 

F R EM0 NT 

HOT SPRINGS 

._1 Sub t o  t a  1 0.041 1.30 1 0.99 

90 201 1 
2026 
2048 
3273 

0.007 
0.015 
0.01 0 
0.008 

Subtotal 0.040 

70 
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TABLE 7.1 (contd) 

Standard 
Industrial 

Code 
ISlCl 

1975 
Energy Use by County 

Energy Use 
18tu/yr x 10121 

Total Energy 
Used 

Btu/yr x 10121 

Energy Used lor 
Space Conditionin! 
and Water Heatin[ 

[Btu/yr x 10121 

201 1 
2022 
3275 

0.003 
0.040 
0.045 

201 1 
2026 
2086 
3273 

0.003 
0.005 
0.010 
0.005 

County I- 
Industrial Residential/Commercial 

4ssumed 
Reservoir 

Temperature ["Cl 

82 L I N C O L N  

NATRONA 

1.97 I 1.48 Subtotal 0.088 

201 1 0.020 
201 3 0.070 
2026 0.005 

90 

2086 0.030 
3273 1 0.038 

Subtotal 1 0.163 

90 PARK 

Subtotal 1 0.023 1.20 1 0.90 

I 

0.690 1 0.50 90 N o  Match 1 PLATTE 

90 I SUBLETTE 

90 2011 1 0.025 0.21 1 0.16 SHE R I  DAN 
I 
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TABLE 7.1 (contd) 

Energy Use 
[Blu/yr x IO1*) 

1975 
Energy Use by County 

Total Energy 
Used 

Blu/yr x 10121 

Residenlial/Commercial Industrial' 

Standard 
Industrial 

Code 
ISlCl 

201 3 
2086 
2421 
3273 

1 

Sub t o t a  1 

7- 8 

0.010 
0.010 
0.010 
0.018 

0.038 I 0.68 

Energy Used for 
Space Conditioning 
and Water Healing 

(Blu/yr x 10121 

0.50 

16.58 
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TABLE 7.2 

INDUSTRY 

Meat packing 

Prepared meats 

Natural cheese 

F l u i d  m i l k  

Prepared feeds 
pel l e t  condi ti oni r 
a l f a l f a  dry ing 

Sof t  dr inks 

~ Sawmills and 
I planing m i l l s  

Concrete block 
low pressure 
autoclaving 

Ready mix 

s IC 
Number 

201 1 

201 3 

2022 . 

2026 

2048 

2086 

2421 

3271 

3273 

NDUSTR 

60°C 

NA 

NA 

2 3% 

NA 

- 
40°C- 

- 

NA 
NA 

60.9% 

NA 

NA 
NA 

100% 

- 

\L PROCES: - 
80" C 

60" C- 

~~ 

99% 

46.2% 

100% 

NA 

NA 
NA 

100% 

NA 

100% 
NA 

{EAT REQl 

100°C 
80°C- 

100% 

61.5% 

100% 

100% 
NA 

NA 

NA 

?EMENTS - WYOMING 
100°C- 

120°C 

100% 

NA 

NA 

NA 

120°C- 
140°C 

NA 

NA 

N4 

140°C- 
160°C 

NA 

100% 

NA 

160°C- 
180°C 

NA 

NA 

180°C - 
200°C 

NA 

100% 

- 
200 O c 

- 

100% 

- 
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8. LEASING AND PERMITTING POLICIES 

A. General [ I 1  

A number of Wyoming laws t r e a t  the leasing, exploration, and 
use of minerals. Likewise a number of s t a tu t e s  are  i n  existence 
regarding the use of surface and ground water. 
recent i n t e re s t  i n  geothermal energy i n  Wyoming leaves the 
exploration and development of resources i n  an unclear posit ion.  
Signif icant  steps have been taken by the S ta te  Geologist and 
the S ta te  Land Office (Board of Land Commissioners and Farm 
Loan Board) t o  develop a geothermal exploration permit system 
as well as a leasing system fo r  s t a t e  lands. 

The re la t ive ly  

An interested party must f i r s t  apply for  an Exploration Permit. 
This permit costs $15 fo r  the application and $l/acre/year for 
the permit i f  granted. The permit allows the holder to  explore 
f o r  geothermal energy for  three years,  reporting the exploration 
ac t iv i ty  and findings t o  the s t a t e .  
year term the holder can request an extension, apply for a 
lease,  or l e t  the permit expire. 
10-year period a t  a fee  of $Z/acre/year. 

A t  the end of the three- 

The lease i s  fo r  an i n i t i a l  

After geothermal resources are developed, the s t a t e  requires 
royal t ies  as follows: . 

( 1 )  "Ten percent (10%) of t h e  gross revenue as determined by 
the Board (of Land Commissioners) , made or incurred w i t h  
respect t o  transmission or  other services or processes, 
received from the s a l e  of steam, brines,  from which no 
minerals have been extracted,  and associated gases a t  the 
point of delivery t o  the purchaser thereof,  . . . . . ' I .  
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( 2 )  f ive percent (5%)  of the gross revenue, exclusive of 
charges, approved by the Board, tha t  were made or incurred 
w i t h  respect t o  transmission or other services or  processes, 
received from the sa le  of mineral products or chemical 
compounds recovered from geothermal f lu ids  or chemical 
compounds (Rules and Regulations, 1975). 

The major issue ye t  t o  be resolved i s  the legal def ini t ion of 
geothermal energy as a natural resource. Is i t  groundwater, a 
mineral, or a unique en t i ty?  A t  th is  point i n  time the s t a t e  
i s  apparently looking a t  i t  as a unique en t i ty .  T h i s  approach 
has advantages b u t  could require legis la t ion t o  amend existing 
laws t o  include geothermal. A case in point i s  the Department 
of Environmental Qual i ty  ( D E Q )  . There are  fou r  divisions 
w i t h i n  i t :  Air Qual i ty ,  Land Qual i ty ,  Water Qual i ty ,  and 
S o l i d  Waste Flanagement. 
developer would need t o  obtain permits from Land Qual i ty  and 
perhaps Air Qual i ty  unless the D E Q  can develop a special 
permitting system f o r  geothermal use. 

In e f fec t  i t  appears tha t  a geothermal 

’! f: 

c 

Various agencies may be drawn into the regulation of geothermal 
development. Currently, the lack of specif ic  legis la t ion and 
a designated agency t o  overview potential development ac t iv i ty  
may cause confusion i n  the regulatory process. I t  seems 
appropriate t ha t  the S ta te  Engineer, whose current responsibil i ty 
covers a l l  groundwater, would be the appropriate agency t o  
integrate  regulatory e f fo r t s .  
close coordination with the S ta te  Land Office. 

These ef for t s  should be made i n  

The need f o r  clarifying legis la t ion will become more and more 
apparent as the resource potential i s  bet ter  understood throughout 
the s t a t e .  Future legis la t ion may d i rec t  regulatory responsibil i ty 
elsewhere, since the current designation is  unclear and potentially 
i nadequate. 

d 

3 

8- 2 



P 

5 

B. 

a 

Work i s  continuing on the development of d ra f t  l eg is la t ion  on 
geothermal energy t o  be presented i n  the spring 1980 session. 
Comparisons have been made with s t a tu t e s  of surrounding s t a t e s  
and contacts have been made w i t h  the National Conference of 
Sta te  Legislatures. 

Other agencies tha t  may be involved i n  geothermal development 
and/or  l eg is la t ion  are: 
and Development, the Energy Conservation Office, S ta te  Engineer, 
S t a t e  Department of Game and Fish, State  Geological Survey, 

c Industrial  S i t i n g  Council, S ta te  Land Use Commission, S ta te  
Land Office, Oil and Gas Commission, Public Service Commission, 
Recreation Commission, Department of Revenue and Taxation, and 
the University of Wyoming research centers.  

The Department of Economic Planning 

Time Table of Ins t i tu t iona l  Procedures 

A generic time table ,  showing m i n i m u m  times fo r  various 
ins t i tu t iona l  procedures related t o  any geothermal project in 
Wyoming, i s  shown i n  Table 8.1. 

C .  Reference 

[ l ]  R .  W .  James, Geothermal Operations Report f o r  1978. 
Oregon I n s t i t u t e  of Technology, Draft Report, March 1979. 
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T A B L E  8.1 

T I M E  T A B L E  O F  I N S T I T U T I O N A L  PROCEDURES FOR A GEOTHERMAL P R O J E C T  - WYOMING 

To be prepared by S ta te  T e a m  i n  FY 1979. 

i 

i. 

r 

Q 
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