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1 PREFACE 

The Geothermal Progress  Monitor Report i s  published p e r i o d i c a l l y  and disseminated wi th in  t h e  
f e d e r a l  government and t o  major DOE con t r ac to r s  who need cu r ren t  information on geothermal energy devel- 
opment. 
development of U.S. geothermal resources.  These changes are repor ted  t o  and observed by t h e  Geother- 
m a l  P rogress  Monitor (GPM) System. 

The repor t  provides information on s t a t u s  changes and the  o v e r a l l  ra te  of progress i n  t h e  

The primary purpose of t h e  GPM System is t o  monitor and r epor t  a c t i v i t i e s  i n  t h e  geothermal indus- 
t r y  i n  order  t o  assist t h e  Divis ion of Geothermal Energy and o t h e r  member agencies of t h e  Interagency 
Geothermal Coordinating Council (IGCC) i n  determining R&D p r i o r i t i e s .  

The p r i n c i p a l  o b j e c t i v e s  of t h e  GPM System are t o :  

1 )  provide a s i n g l e  poin t  of re ference  on a na t iona l  b a s i s  f o r  t h e  s t a t u s  of t h e  var ious  geother- 
mal a c t i v i t i e s ,  e s p e c i a l l y  R&D d i r e c t e d  a t  s o l u t i o n  of recognized t e c h n i c a l  problems; 

2) i d e n t i f y  s i g n i f i c a n t  t r ends  i n  these  a c t i v i t i e s ;  and 

3) r e p o r t  events  t h a t  may have s i g n i f i c a n t  impact on t h e  course of these  a c t i v i t i e s .  

The r epor t s  focus  on two types of information: 

e S t a t u s  - t h e  base l ine  of how much energy i s  being produced from geothermal sources  and t h e  
l e v e l  of a c t i v i t y  being pursued t o  inc rease  production. 

Trends - changes t h a t  occur with respec t  t o  t h e  base l ine  information and t h e  poss ib l e  s i g n i f i -  
cance of such trends.  

e 

Each of t hese  types of information is  addressed, as appropr i a t e ,  i n  t h e  sepa ra t e  sub jec t  s e c t i o n s  
l i s t e d  i n  t h e  Table of Contents, with t h e  Executive Summary providing a quick h igh l igh t ing  of t h e  new 
information i n  each r epor t .  

The o v e r a l l  o b j e c t i v e  of t h i s  repor t  is usefu lness .  The only way t o  determine i t s  usefu lness  is  by 
response from i t s  r e c i p i e n t s  and u s e r s .  Therefore comments on any aspec t  of t h e  con ten t s  o r  presenta- 
t i o n  are encouraged. 
s t a f f  o r  schedule l i m i t a t i o n s  may preclude t h e i r  immediate incorporat ion i n t o  the  cu r ren t  r epor t .  For 
any con t r ibu t ions ,  p l ease  inc lude  a name and address  o r  phone number f o r  follow-up o r  f u r t h e r  informa- 
t ion .  

A l l  comments and con t r ibu t ions  w i l l  be given s e r i o u s  cons ide ra t ion ,  even though 

These GPM Reports are p a r t  of an  i n t e r a c t i v e  process,  whereby con t r ibu t ions  from DOE Headquarters 
and t h e  f i e l d  w i l l  shape t h e  conten ts  of t he  r epor t s .  Continuing inpu t  is needed regard ing  types  of 
information o r  ana lyses  t h a t  would be of use t o  r e c i p i e n t s .  

All I G C C  p a r t i c i p a n t s  are reques ted  t o  submit items of i n t e r e s t ,  p a r t i c u l a r l y :  

1) changes i n  pol icy  o r  r egu la t ions ,  both f i n a l  and pending; 

2)  important events  i n  t h e  f i e l d ,  wi th  a comment on the poss ib l e  s ign i f i cance  of t h e  event;  and 

3) b r i e f  d a t a  summaries or statist ics t h a t  may c l a r i f y  s t a t u s  o r  i n d i c a t e  t rends .  

All comments or con t r ibu t ions  are  welcome. P lease  address  them t o :  

M r .  Robert E. Ol iver  
Division of Geothermal Energy 
Federal  Building - DOE 
RA-342.1, Rm 7124 
12th  and Pennsylvania, N.W. 
Washington, D.C. 20461 
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EXECUTIVE SUMMARY 

This issue of the Geothermal Progress Monitor Report presents updated information on activities and 
progress in the areas of electric power plants, direct heat applications, deep well drilling, leasing of 
federal lands, legislative and regulatory actions, research and development, and others. Special atten- 
tion is given in this report to 1980 highlights, particularly in the areas of electric and direct heat 
uses, drilling, and the Federal lands leasing program. This report also includes a summary of the DOE 
FY 1982 geothermal budget request to Congress. Highlights of this issue include the following: 

ELECTRIC USES 

e Section 1.0 reviews 1980 milestones in bringing geothermal electric power plants on line. Gen- 
erating capacity at The Geysers was brought to 902 MWe in September 1980. 
10 MWe plants at Brawley and East Mesa geothermal fields in California brought total U.S. gener- 
ating capacity to 922 We. Section 1.0 also summarizes the status of 32 proposed geothermal 
electric power plants. 

The addition of two 

DIRECT HEAT USES 

By the end of 1980, 211 direct use developments in 14 states were providing 12,647 billion Btu 
annually. Fifteen new projects were put into operation in 1980, supplying 279 billion Btu per 
year. A unique geothermal sub-industry achieved rapid growth in 1980; four plants using geo- 
thermal process heat to produce ethanol are now in service, producing five million gallons of 
ethanol annually. Four more such plants are under development and 49 are under consideration. 

DRILLING 

e Sixty-eight deep wells in eight states were spudded and completed in 1980 and early 1981. 
Forty-two of these are considered producible. A state-by-state summary of deep well completions 
during the period 1973-1980 shows that the greatest concentration of deep drilling activity 
remains in California at The Geysers and in the Imperial Valley. 

LEASES 

e Section 5.0 presents the status of competitive and noncompetitive leases at the end of FY 1980 
and a summary of competitive lease sales in 1980. Total acreage under lease as of the end of FY 
1980 showed an increase of only about 260,000 acres over the FY 1979 total. The amount of KGRA 
land leased at the end of 1980 was essentially unchanged compared to the end of 1979. 
the level of federal activity in processing applications appears to have increased in 1980, the 
backlog of applications grew as a result of an increased rate of new applications for non- 
competitive leases. 

Though 
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1.0 ELECTRIC USES 

Current ly ,  nea r ly  a l l  commercial electric power-on-line from geothermal sources  is from The Geysers 
f i e l d  i n  Northern Ca l i fo rn ia ,  which has been developed exc lus ive ly  by p r i v a t e  indus t ry .  With the  addi- 
t i o n  of t he  110 MWe P a c i f i c  Gas & Electric (PGhE) Unit 1114 i n  September 1980, t h e  cu r ren t  Geysers gener- 
a t i n g  capac i ty  is  902 MWe. 
t e n t a t i v e l y  scheduled t o  come on-line i n  la te  1982 and May 1983 r e spec t ive ly .  The only ope ra t iona l  geo- 
thermal electric p l a n t s  i n  t h e  United S t a t e s  ou t s ide  The Geysers are t h e  Union Oil/Southern Ca l i fo rn ia  
Edison 10 MWe p lan t  a t  Brawley and t h e  Magma Power 10 MWe binary plant  a t  East Mesa; both sites are i n  
C a l i f o r n i a ' s  Imperial  Valley.  The Brawley p l an t  has been ope ra t iona l  s i n c e  June 1980. The East Mesa 
p l an t  which came on-line i n  June 1980 was forced t o  s h u t  down temporar i ly  i n  November 1980. Both the 
Brawley and East Mesa p l a n t s  are c u r r e n t l y  on l i n e .  However, n e i t h e r  of t hese  two p l a n t s  has achieved 
f u l l  ope ra t iona l  s t a t u s .  

1.1 1980 Highlights  

PG6E Units  #17 and 118, both 110 MWe p l a n t s  now under cons t ruc t ion ,  are 

P a c i f i c  Gas and Electric Company Unit U13 On-Line 

PG&E Unit  113 a t  The Geysers went on-line i n  May 1980. A t  135 MWe (g ross )  and 129 MWe ( n e t ) ,  
t h i s  i s  t h e  l a r g e s t  geothermal electric ope ra t ing  p l an t  i n  t h e  world. This is  t h e  f i r s t  u n i t  a t  
The Geysers t o  be loca t ed  i n  Lake County. 
Source: Val ley T i m e s ,  CA, 6/80 

P a c i f i c  Gas and Electr ic  Company Unit #14 On-Line 

PG&E Unit #14 a t  The Geysers went on-line i n  September 1980. The 114 MWe (g ross )  and 110 MWe 
( n e t )  geothermal electric p l a n t  is t h e  second l a r g e s t  of t he  f i f t e e n  PG&E Units  ope ra t ing  a t  The 
Geysers . 
Source: The Geysers, 12/80 

Lawrence Berkeley Laboratory, 10180 

Brawley - Southern C a l i f o r n i a  Edison Company Demonstration P lan t  On-Line 

SCE's 10 MWe demonstration p l a n t  went on-line i n  June 1980. The p lan t  i s  loca ted  2 miles n o r t h  
of Brawley i n  C a l i f o r n i a ' s  Imperial  Valley. This geothermal electric power p l an t  i s  the  f i r s t  
commercial ope ra t ing  p l a n t  ou t s ide  The Geysers and t h e  f i r s t  commercial p l an t  i n s t a l l e d  a t  a 
U.S. liquid-dominated resource.  The single-stage f l a s h  system developed by Union O i l  Company of 
Ca l i fo rn ia  i s  t h e  f i r s t  f l a shed  steam p lan t  t o  ope ra t e  i n  t h e  U.S. 
Source : Petroleum Information Corpora t i o n ,  101 80 

Rancho News,  San Diego, CA, 11/80 

East Mesa - Magma 10 We Binary 

The Magma Power Company 10 MWe binary p l a n t  f i r s t  came on-line i n  June 1980. This i s  the  f i r s t  
p i lo t - sca l e  binary-cycle p l an t  t o  ope ra t e  i n  t h e  U.S. It  has many unique design f e a t u r e s ,  
i nc lud ing  an  evaporat ive pond i n s t e a d  of cool ing towers f o r  t h e  hea t  r e j e c t i o n  system. 

The p l a n t  was fo rced  t o  s h u t  down on November 15, 1980 due to t he  l o s s  of s e v e r a l  t u rb ine  
blades.  It is back on-line as of February 1981, but has not reached f u l l  ope ra t iona l  s t a t u s .  
Source : DOE, 121 10/80 

Magma Power Company, 3/81 

P a c i f i c  Gas and Electric Company U n i t  118 Receives Applicat ion f o r  C e r t i f i c a t i o n  (AFC) Approval 
i n  12 Months 

Recently t h e  C a l i f o r n i a  Energy Commission i n s t i t u t e d  a new streamlined procedure f o r  eva lua t ion  
of AFC f o r  geothermal electric p l a n t s .  PG6E Unit 118 a t  The Geysers is the f i r s t  p l an t  t o  ga in  
AFC approval  under t h i s  new s i t i n g  process.  The 110 MWe Unit received t h e  AFC approval i n  12 
months as opposed t o  t h e  normal 18-24 months. This is a one-step s i t i n g  process  which allows 
t h e  app l i can t  t o  forego t h e  Notice of I n t e n t  i f  it can be proven t h a t  t h e  s i te  is  capable of 
supplying geothermal f l u i d  i n  commercial q u a n t i t i e s .  
Source: C a l i f o r n i a  Energy Commission News ,  7/80 

Southern C a l i f o r n i a  Utilities t o  Buy Mexican Geothermal Power 

On November 12, 1980, San Diego Gas and Electric (SDGLE), Southern C a l i f o r n i a  Edison (SCE) and 
t h e  Comision Federal  de E l e c t r i c i d a d  of Mexico signed a n  agreement t h a t  provides f o r  t h e  
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purchase of 220 MWe of Mexican geothermal power f o r  t e n  years .  
n a t i o n a l  t r a n s f e r  of geothermal power i n  North America. 

The Mexican e l e c t r i c i t y ,  150 MWe t o  be purchased by SDME and 70 MWe purchased by SCE, w i l l  not  
reach Ca l i fo rn ia  customers u n t i l  Spring 1984,' when f o u r  power p l a n t s  a t  Cerro P r i e t o  are ex- 
pected t o  be i n  operat ion.  Under the  c o n t r a c t ,  power w i l l  be re layed from Cerro P r i e t o  t o  a 
sub-station i n  Ti juana,  t hen  over a proposed 13-mile, 230 KV power t ransmission l i n e  t o  SDME's 
Mingues sub-stat ion f o r  d i s t r i b u t i o n .  
possibly as much as 300 MWe each, i f  the Mexican geothermal resources  prove adequate. 
Source: Los Angeles Times, 1/16/81 

This w i l l  be the  f i r s t  i n t e r -  

The two companies may buy a d d i t i o n a l  power from Mexico, 

Roosevelt Hot  Springs - Utah Power and Light Company Signs Agreement With P h i l l i p s  Petroleum 
Company 

On September 18, 1980, P h i l l i p s  Petroleum Company and t h e  Utah Power and Light  Company signed a 
con t r ac t  f o r  t he  cons t ruc t ion  of a 20 MWe (Net) p i l o t  p l an t  a t  Roosevelt Hot Springs,  Utah. 
This w i l l  be t h e  f i r s t  p r i v a t e l y  funded geothermal electric power p l an t  of any s i g n i f i c a n t  s i z e  
ou t s ide  of Ca l i fo rn ia .  The Utah Publ ic  Service Commission approved t h e  c o n t r a c t  i n  December 
1980. The power p l a n t  w i l l  c o s t  $23 m i l l i o n  and i s  scheduled t o  go on-line e a r l y  i n  1983. 
Sources: Deseret News ,  S a l t  Lake C i ty ,  UT, 9/18/80 

Albuquerque Journa l ,  Albuquerque, NM, 9/22/80 
DOE-ID, 12/80 

NORNEV Developments 

During 1980, t h e  NORNEV consortium of f i v e  u t i l i t i e s  ( S i e r r a  P a c i f i c  Power Company, Sacramento 
Municipal U t i l i t y  District ,  Eugene Water and Electric Board, P a c i f i c  Power and L igh t ,  and Port-  
land General E l e c t r i c )  made considerable  progress  i n  t h e i r  p r o j e c t  t o  e s t a b l i s h  a 10 MWe p i l o t  
scale electric p lan t  a t  a Nevada geothermal prospect.  A 10 MWe binary semi-portable p l a n t  has 
been ordered from HBA Energy Systems. The u t i l i t y  group i s  consider ing f i v e  p o t e n t i a l  sites 
which are: Steamboat Springs,  Beowawe, Desert Peak, S a l t  Wells and Dixie  Valley. 
Source: GRC B u l l e t i n ,  9/80 

Eugene, Oregon Register-Guard, 1/27/81 

1.2 Geothermal Electric P l a n t s  On-Line 

Table 1-1 l ists  Geothermal Electric P l a n t s  On-Line i n  t h e  U.S. a t  the  present  t i m e ,  as w e l l  as the  
sources  of information used f o r  Table 1-1, and Table 1-2, Geothermal Electric P l a n t s  Proposed. 

1.3 Proposed Geothermal Electric P lan t s  

Table 1-2 lists t h e  Geothermal Electric P lan t s  proposed i n  t h e  U.S. as of March 31, 1981. 

Note t h a t  t h e  Oxy Geothermal 80 MWe (g ross )  power p l a n t  a t  The Geysers a s  w e l l  as t h e  25 MWe power 
p l an t  i n  t h e  Puna d i s t r i c t  of H a w a i i  have been added t o  t h e  proposed geothermal electric p l an t  l i s t  
s i n c e  GPM Report 14 w a s  published i n  September 1980. Also no te  t h a t  planning f o r  Sacramento Municipal 
U t i l i t y  District (SMUD) Units  112 and 63 i n  The Geysers i s  now r e p o r t e a  t o  be r e l a t i v e l y  inac t ive .  The 
S i e r r a  P a c i f i c  Power Company (SPPC) 50 MWe Unit a t  t h e  Desert Peak s i te  has been reported changed t o  two 
10 MWe Units  planned under t h e  auspices  of t he  NORNEV consortium. The sites under considerat ion f o r  
t h e s e  Units are: Steamboat Springs,  Beowawe, Desert Peak, S a l t  Wells, and Dixie Valley. 

Proposed P lan t  S t a tus  Summaries 

Brawley - C a l i f o r n i a  Department of Water Resources #1 

The resource assessment phase f o r  t h i s  45 MWe proposed p l a n t  w i l l  be completed i n  the  Spring of 
1981. The power-on-line d a t e  is scheduled f o r  1984. 

Brawley - Southern Ca l i fo rn ia  Edison Company 

In a d d i t i o n  t o  SCE's p i l o t  p l an t  on-line,  t h i s  area is  viewed by SCE as a p o t e n t i a l  s i te  f o r  addi- 
t i o n a l  expansion. 

coso - Cos0 #I and #2 

The Environmental Impact Statement w a s  i s sued  i n  March 1981 f o r  Cos0 #1, a 20 MWe p l a n t .  
l i n g  of t h r e e  w e l l s  w i l l  commence i n  t h e  second q u a r t e r  of 1981 as pa r t  of t he  exp lo ra t ion  phase. 

The d r i l -  
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STATE AREA 

CA ERAULEY 
CA EAST I E S A  
CA GEYSERS 
CA G E I S E R S  
CA GEYSERS 
CA GEYSERS 
CA GEYSERS 
CA GEYSERS 
CA GEYSERS 
CA GEYSERS 
CA GEYSERS 
CA GEYSERS 
CA GEYSERS 
CA GEYSERS 
CA GEISERS 
CA GETSERS 
CA GEYSERS 

STATUS TCTAL 

W 

DEVELOPER 

ORICN 011 
IAGUA FCUER 
UNION-NAGIA-THERIAL 
UNIOU-IAGIA-TRERIAI  
UNION-IAGII-TAPRIAL 
UNIOR-NAGIA-THERIAL 
UNION-IAGI A-THERIAI 
URIOB-IAGIA-TAERNAL 
WRIOR-IAGIA-TAERI AL 
ORION-IAGIA-THERIAL 
ORION-IIGBI-THERNAL 
UNION-RAG I A-'IHER I AL 
U R I O R - I A G I  A-THERIAL 
U N I O R - I A G I  A-TRERIAL 
A I I R O I L  USA 
URIOIf-IAGNA-TBERIAL 
T E E P I C G t  R I C S  

SOUBCES OF 

1 
2 

4 
5 
6 
7 
8 
9 

10 
11 
1 2  
1 3  
1 4  
15 
16 
17 
18 
19  
20 
21 
22 
2 3  

'I 

3/81 
3/81 
3/81 
3/8 1 
3/e 1 
3/81 

TABLE 1-1 
GEOTBERNAL E L E C T R I C  PLANTS: ON L I N E  

NET 

U T I L I T Y  PLANT TYPE RUE 
PLANT OUTPUT 

SCE 
SCGCE 
PGCE 
PGEE 
PGCE 
PGEE 
PGEE 
PGEE 
PGCE 
PGCE 
PGCE 
PGEE 
PGCE 
PGCE 
PGCE 
PGC E 
PGCE 

S C E  P I L O T  

U N I T  1 1 
U N I T  8 2 
U N I T  8 3 
U N I T  1 4 
U N I T  1 5 
U N I T  1 6 
O R I T  1 7 
U N I T  1 8 
U N I T  1 9 

U N I T  811 
U N I T  (12 
U N I T  113 
U N I T  1 1 4  
U N I T  1 1 5  

unxT 110 

FLASH 
BINARY 
S T E A I  
S T E A I  
STEAN 
STEAN 
S T E A I  
S T E A I  
S T L A I  
S T E A I  
S T E M  
S T E A I  
S T E A I  
STEAB 
S T E A I  
STEAI 
S T E A I  

10 
10  
11 
13 
27 
2 7  
53 
53  
53  
53  
53  
53 

106 
106 
129 
110 
55 

922 

I N F O B I A T I C N  FOR TABLE 1-1 A R D  TABLE 1-2 

SOUTHERN C A L I F O R N I A  EDISGN 
UAGBA PCRER INC. 
SAN DIEGO GAS C E L E C T E I C  
P A C I F I C  GAS 6 E L E C T R I C  
A n I n o I L  USA 

YEAR 

L I R E  

1980 
1980 
1960 
1963 
1967 

1911 
1971 
1972 
1972 
1973 
1973 
1975 
1979 
1980 
1980 
1979 

on 

i g a e  

PLANT 
COST 
s 000 

10,040 
16,093 

2,005 
2,005 
3,805 
3,805 
6.378 
6,378 
5,160 
5.760 
6.160 
6,760 

19,666 
27,580 
52,800 
27,966 
25,530 

229,091 

C A L I F O R N I A  DLPARTIENT CF HATER RESCUECES 
SCE H A S  CONTRACT WITH UNIUN O I L  FOE 460 I R E  S T E A I  SDFFLY 
3 / 8 1  CALIEORNIA E N E R G Y  c o n p a n r  
3>6 1 
3/81 
3/81 
3/81 

3/81 
3/81 
318 1 
318 1 
3/81 
3/81 
318 1 
3/81 
UPCL 
318 1 

3/81 

_ _  
0-2 R A V Y  
R E P U E L I C  GECTHERIAL INC. 
HCU GEC'IHERIAL INC.  
GEOTRERIAL K I N E T I C S  I N C -  
NORTHERR C A L I F O R N I A  FOYER AUTHORITY 
SACRAHENTO I U N I C I P A L  U T I L I T Y  D I S T R I C T  
GEOFRODUC'IS INC.  
DEPARTBENT O F  ENERGY / S A W  PRANClSCO 
IAPCC INC. 
H A U A I I  CEPARTIENT OF PLANNING 6 ECONOBIC D E V E I C F  
IDAHO RATIONAL ENGINEERING LABOEATCEY 
UEPARTNENT O €  ENERGY / HACA 
SIERUA F A C I F I C  POUEB COBPANY 

D'IAR FCYEE C L I G H T  
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If Cos0 #l, scheduled to go on-line in 1982 is sufficiently successful, Cos0 #2, a 55 MWe plant, 
will be built. Power-on-line is scheduled for 1989. 

East Mesa - San Diego Gas and Electric Company 

There is no reported activity on this proposed geothermal electric plant at this time. 

Oxy Geothermal Plant #1 

Application for Certification was filed with the State of California Energy Resources Conservation 

The proposed plan is to construct one multi-well pad, to drill 13 addi- 
and Development Commission. 
to the U.S. Geological Survey. 
tional development wells ( 2  wells already drilled) and to construct a steam pipeline system from the 
wells to Occidental's proposed power plant site. 
the U.S. Geological Survey Office. Power-on-line is scheduled for 1988. 

A Plan of Development for Federal Lease CA-5637, Lake County, was submitted 

An Environmental Assessment Report will be prepared by 

Bottle Rock - California Department of Water Resources 

This plant is fully licensed. However, county ordinance prohibits 
to erosion problems associated with rainy weather. Site preparation wi 
1981, and power-on-line is scheduled for 1984. 

Geysers - Binkley - California Department of Water Resources 
The California Department of Water Resources is currently negotiat 

posed plant. 

South Geysers - California Department of Water Resources 

earthwork during the winter due 
1 commence in the Spring of 

ng for an operator for this pro- 

The Application for Certification was submitted and approval is expected by December of 1981. The 
power-on-line date is tentatively set for September 1986 but may be advanced if the construction sched- 
ule is adjusted. 

Geysers - Northern California Power Agency #1 

NCPA is currently drilling at this Geysers site and they are in the final licensing stage of devel- 
opment. 
power-on-line is scheduled for September of 1985. 

They have received Notice of Intent approval. Plant construction is scheduled for 1983 and 

Geysers - Northern California Power Agency # 2  

Plant foundation work is in progress and is currently about 25 percent complete. Overall construc- 
tion of the plant is 10 percent complete. 
by NCPA and they are taking delivery on some items. 
October 1982. 

All of the equipment procurement contracts have been awarded 
Power-on-line for this plant is scheduled for 

Geysers - Pacific Gas and Electric Company Unit Y16 

PGGE expects a decision by June 1981 from the California Energy Commission regarding their resub- 
mitted Application for Certification which included additional analyses of air quality for hydrogen 
sulfide. 

Geysers - Pacific Gas and Electric Company Unit P17 
Construction of this plant began in June of 1980. Power-on-line is scheduled for late 1982. 

Geysers - Pacific Gas and Electric Company Unit #18 

Construction of this plant began in Kay of 1980. Power-on-line is scheduled for May of 1983. 

Geysers - Pacific Gas and Electric Company Unit t19 
Although no specific s i t e  has been proven for this proposed electric plant, exploration is continu- 
Power-on-line is scheduled for 1986 or later depending upon the outcome. ing. 
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Geysers - Pacific Gas and Electric Company Unit #ZO 

PGSE is in the site selection phase for this electric plant. 
December of 1984. 

Power-on-line is scheduled for 

Geysers - Pacific Gas and Electric Company Units #21, #22, #23, and ,#24 
These potential electric plant sites are predicated upon the drilling and exploration process now 

The other plants are sched- in progress. 
uled to come on-line in 1990. 

The estimated power-on-line date for PGSE Unit #2l is 1986. 

Geysers - Sacramento Municipal Utility District #l 

The Application for Certification for this plant was received on March 25, 1981. Construction is 
scheduled to commence in the Spring of 1981. Power-on-line is scheduled for December of 1983. 

Geysers - Sacramento Municipal Utility District #2 and #3 
According to SMUD, it is highly uncertain that these two plants will come on-line in the near term. 

Heber - Southern California Edison Company #l and #2 
The Certificate of Public Convenience for SCE #1 is expected in the Spring of 1981. SCE is cur- 

rently procuring equipment for this plant and construction is expected to begin in December of 1981. 
Power-on-line is scheduled for 1983. SCE resource plans 
include a goal of 460 W e  of electricity production on-line by 1990 from the Heber, Niland, and Brewley 
areas. 

SCE #2 is scheduled to go on-line in 1986. 

Heber - San Diego Gas and Electric Company Binary Demonstration Plant 
The engineering design is currently in progress for this plant. The power on-line date is sched- 

uled for mid-1985. 

Mono-Long Valley - SCE 
See Section 5.0 of this publication. 

Niland - SCE Pilot 
SCE has awarded the engineering and design contract for this plant to Fluor Power Service Company. 

The steam permit has been approved and field development began in February of 1981. 
scheduled for July of 1982. 

Power-on-line is 
The Niland area is a potential site for additional SCE development. 

Niland - San Diego Gae and Electric Company $1 
Magma Power Company, the developer, is planning to break ground for this plant in the Spring of 

1981. Power-on-line is scheduled for 1983. 

Niland - San Diego Gas and Electric Company #2 
This plant is currently in the application stage of development. The Environmental Impact Report 

will be submitted by the end of 1981. Power-on-line is scheduled for 1985. 

Wendel-Amedee-Geoproducts Hybrid Plant 

The feasibility study for this plant is to be completed shortly. If a viable resource is proven, 
construction of the plant is scheduled to begin in 1983. Power-on-line is scheduled for late 1985. 

Westmoreland - Republic Geothermal Inc., MAPCO Inc. 

To date, two wells have been drilled for this proposed plant. Data collected during the 30-day 
production flow testing is being evaluated. 
rently negotiating with DOE for milestone revisions on the loan guaranty. 
for 1984. 

RGI is planning to drill one more well and they are cur- 
Power-on-line is scheduled 
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Puna-HGP-A 

This plant  is scheduled t o  come on-line i n  t h e  Spring of 1981. The p lan t  is e s s e n t i a l l y  complete. 
However, it I s  await ing equipment from t h e  mainland f o r  s t a r t u p .  

Puna - 25 MWe 

Thermal Power Company has  reached an  agreement wi th  Dillingham Corporation t o  form a j o i n t  venture  

Power-on-line is scheduled f o r  
t o  pursue t h e  development of a 25 MWe power p l an t  in t h e  Puna District of H a w a i i .  
been i s sued  f o r  two exp lo ra to ry  w e l l s .  

County permits have 
Dri l l ing w i l l  commence s h o r t l y .  

1988. 

Raft River - Department of Energy P i l o t  P l a n t  

Construct ion is complete on t h i s  p l an t .  However, due t o  l ack  of pumping equipment t o  move f l u i d s ,  
FY 1982 funding i s  t h e  p l a n t  w i l l  no t  be ready f o r  complete s t a r t - u p  ope ra t ions  by September 30, 1981. 

not i n  the  present  admin i s t r a t ion ' s  budget. 

Valles Caldera - Baca #l 

The cons t ruc t ion  permit was received from the Environmental Improvement Divis ion of t h e  S t a t e  of 
New Mexico f o r  t h i s  p l an t .  
Necessi ty  is due i n  t h e  Spring of 1981. 

Well d r i l l i n g  io now i n  progress .  The C e r t i f i c a t e  of Pub l i c  Convenience and 
The power-on-line d a t e  is scheduled f o r  1983. 

NORNEV #1, # 2 ,  and 113 

NORNEV #l, a semi-portable 10 MWe binary p l an t ,  has been ordered. Power-on-line i s  scheduled f o r  
1982. NORNEV 12 and #3 are 10 MWe binary and f l a s h  u n i t s  under cons ide ra t ion  by t h e  NORNEV consortium. 

Roosevelt Hot Springs - Utah Power and U g h t  Company 81, 12, and #3 

F i e l d  s i te  and t ransmission l i n e  app l i ca t ions  f o r  UPLL #l were f i l e d  wi th  BLM and USGS on January 
30, 1981. 
g inee r ing  design c o n t r a c t o r  is Gibbs and H i l l  of San Francisco. 
UP&L 82 and 1 3  are subsequent p l a n t s  planned under t h e  P h i l l i p s  Petroleum Company and Utah Power and 
Light Company steam c o n t r a c t .  

USGS is await ing t h e  Environmental Assessment Report which is expected by September. The en- 
Power-on-line is scheduled f o r  1983. 

Power-on-line f o r  these u n i t s  is scheduled f o r  1987. 
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2.0 DIRECT HEAT USES 

The fastest growing application of geothermal energy is as the direct source of heat for a variety 
Individual direct heat developments utilize small amounts of energy in comparison to elec- 
However, these projects collectively displace a significant amount of energy from conven- 

of purposes. 
tric plants. 
tional sources. 

2.1 1980 Highlights 

The year 1980 saw a number of important developments in the area of direct heat utilization. The 
Haakon School District, St. Mary's Hospital, and the Diamond Ring Ranch, all federal cost-shared demon- 
strations in South Dakota, started up their geothermal systems. Uses range from heating a hospital and 
five school buildings to drying grain and warming stock water. 
geothermally heated during the year, as were a crippled children's hospital and greenhouses in New 
Mexico, and a bank in Montana. 
system for the Navarro College and Hospital at Corsicana, Texas. 

The YMCA in Klamath Falls, Oregon was 

Significant progress was made toward the completion of a space heating 

Two geothermal ethanol plants, one in Yerington, Nevada, and one at Hot Lake, Oregon became oper- 

Many technical 
ational. The Yerington facility was developed solely with private funds. These fuel alcohol production 
facilities have a combined annual capacity of about 2.4 million gallons of ethanol. 
assistance requests to assess the potential of various sites for sustained ethanol production using geo- 
thermal energy were received in 1980. 

Wells were drilled at Pagosa Springs, Colorado; Susanville, California; and Boise, Idaho for geo- 
thermal space heating projects under development at these locations. 
Imperial Valley for the Holly Sugar plant application. 
California community center space heating project. 

Drilling was initiated in the 
Drilling permits were granted for the El Centro, 

By the end of 1980, 211 direct use developments in 14 states were providing 12,647 billion Btus 
annually. 
Table 2-1. By the end o f  1981, it is anticipated that another 29 projects will be supplying an addi- 
tional 5,582 billion Btus annually. 

Projects put into effect during 1980, supplying 277 billion Btus per year, are presented in 

2.2 Geothermal Ethanol Plants 

The utilization of geothermal energy for nonelectric applications continues to increase. Firms 
engaged in such activities as greenhousing, crop drying, food processing, and waste water treatment have 
found geothermal energy an attractive heat source. Facilities producing ethanol and employing geother- 
mal energy for process heat, however, are especially economical and technically viable, as evidenced by 
the rapid growth of this geothermal sub-industry in 1980 and early 1981. 

At present, four geothermal ethanol plants are in service and producing five million gallons of 
ethanol annually. This use consumes about 300 billion Btus of geothermal energy per year, equivalent to 
51,720 barrels of oil annually. By 1984, if only all ethanol facilities currently under consideration 
(under development, proposed, or under study) realize operational status, 53 new plants will be in serv- 
ice producing another 281 million gallons of ethanol, thereby bringing the total capacity to 286 million 
gallons per year. 
proximate 16,319 billion Btus per year, the equivalent of 2,813,000 barrels of oil. Where annual energy 
use is unknown, estimates have been made assuming that 60,000 Btus of geothermal heat are used per gal- 
lon of ethanol produced. 

Therefore, by 1984, total geothermal energy use for ethanol distillation could ap- 

Colorado State University is researching a moderate temperature (300°F) process for distilling 
ethanol from wheat straw and wood wastes. The study focuses on the application of geothermal resources 
to produce alcohol for use as fuel. The University used geothermal hot water in a process that produces 
a gallon of ethanol from a bale of wheat straw. The wheat straw was shredded and cooked under pressure 
using 280°F water from a deep well. The fibers dissolved to glucose which was fermented at room temper- 
ature with yeast and distilled at 200°F using geothermal energy as the heat source. 
solution vaporized, it was condensed to form 180 proof alcohol suitable for mixing with gasoline to pro- 
duce gasohol. 

After the alcohol 

At Raft River, Idaho, a successful experiment has demonstrated the practicability of using 
moderate-temperature geothermal fluid to distill sugar beet syrup into alcohol. 
water supplied the process energy for distillation and was used in fermentation as well. 
the Idaho Office of Energy, there is insufficient feedstock in the region to sustain a large scale per- 
manent geothermal ethanol facility. There is probably an adequate supply of sugar beets (about 163,000 
tons per year) to support a small scale operation. 
from materials such as forest slash, pine chips, and surplus farm crops. The utilization of crop waste 

The 240°F geothermal 
According to 

Future experiments may include distilling alcohol 
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OP P I R S T  
USE LEATI 

CRSB 1980 

CBSE 1980 

CBSR 19ea 

lCGB 1980 

CIISRHP 1980 

E U N D S  FONDS PUNDS B'IO/IEAR E'IU 
$000 $000 $000 B I L L I O N S  E S I I H  

BGGHSB 1980 * * 
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ECSH 1980 
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IUDHSH l9@0 1 

1.0 
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1.0 
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TABLE 2-1 
D I R E C T  HEAT PIiOJEC'IS 

REACHING OFERAPIONAL STATUS DURING 1980 

TYPE FEDEBAL S T A T E  LCCAL 
OF FIFST F O N C S  E U N D S  PONDS B T U / Y E A R  m u  

STATE OPERATOAELCCATION USE PEAR $ 0 0 0  $ 0 0 0  $ 0 0 0  B I L L I O N S  ESTIM c o n n E n T s  

SD ST.  HARP'S  HOCPI ' IAL CIISHBP 1980 * 11.4 PON-78. ROSFI ' IAL SPACE HEATING 
P I E R F E  
HUGHES 

UT C B R I S T E N S O N  B l C T H E R S  AGGH 1980 - 5  E HYCROFONIC GREENHOUSE 
NEPCAS'ILE 
l R C N  

UT U ' I A H  RCSEC,INC.  A G G H  i g e o  
CB1C'IAL HS 
SA11 I A K E  

16.3 E 

STATUS TOTAL 276.5 

* DESIGNA'IES R E C I I P ' I  CP G C V E R I I P I T  FUNDING. 
E I N D I C A T P S  ANNUAL ENERGY USE 1 A C  E S ' X I I A T E C  EP I I T R E :  AISUHING THAT 

60 ,000  BTUS OF GEO'IHEBHlL BEAT A62 USED FEE GALLON OF PTHANOL FRCDUCED. 
WEERE CAPACITY IS ONKNOPN, I T  IS PHESUHEI: T O  EE 1 I I L L I O U  GALLCNS/PEAR. 
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t o  produce f u e l  would he lp  to  reduce competition between e thanol  production and food production. 
estimated t h a t  each year 7 8  mi l l i on  tons  o r  20 percent of crop res idues  remain unused, enough t o  produce 
3 b i l l i o n  ga l lons  of fue l .  

It is 

Current po ten t i a l  and ope ra t iona l  geothermal e thanol  p l a n t s  span 12 s t a t e s .  Most p r o j e c t s  are i n  
e a r l y  o r  in te rmedia te  developmental s t ages .  
po ta toes ,  bar ley ,  g r a i n  sorghum, milo, and pineapples.  Current in-service e thanol  p l a n t s  are operated 
by Tad's Enterpr i ses  a t  Wabuska Hot Spr ings ,  Nevada; Ovyhee Energy Producers i n  Adrian, Oregon; W i l l i s  
Brown i n  Vale, Oregon; and Grande Ronde Commodities a t  Hot Lake, Oregon ( s e e  Table 2-2). The f a c i l i t y  
a t  Wabuska Hot Springs,  Nevada is  h ighl ighted  here. 

Typical feedstock inc lude  corn ,  wheat, sugar bee t s ,  

I n  Yerington, Nevada, a f i rm  named Tad's Enterpr i ses  i s  using 220°F f l a shed  steam from Wabuska Hot 
Springs t o  d i s t i l l  e thano l  from corn  a t  a r a t e  of 400,000 ga l lons  per year.  The 199 proof ethanol w i l l  
be combined wi th  gaso l ine  t o  produce gasohol f o r  s a l e  by Western Mountain O i l  Company s e r v i c e  s t a t i o n s .  
S t a i n l e s s  steel tanks  and d i s t i l l a t i o n  towers a r e  loca ted  a few hundred f e e t  away from t h e  hot sp r ings ,  
i n  c l o s e  proximity t o  greenhouses formerly used f o r  geothermal hydroponics. Tad's Enterpr i ses  hopes t o  
r e f u r b i s h  the  greenhouses and u t i l i z e  the  carbon dioxide expelled during t h e  fe rmenta t ion  process.  

Curren t ly ,  t h e  corn i s  ground, mixed with yeas t  enzymes and hot sp r ings  water, and placed i n  geo- 
thermally heated cookers. 
then i n t o  d i s t i l l a t i o n  tanks which are geothermally-heated. Corn w a s  s e l ec t ed  as feeds tock  because the  
l e f t o v e r  corn mash has a very h igh  p ro te in  value.  
feed. Tad's Enterpr i ses  hopes t o  at tract  o the r  businesses and develop an 80-acre geothermal i n d u s t r i a l  
park. 

It i s  then pumped f i r s t  i n t o  fermentation tanks f o r  t h r e e  t o  f i v e  days and 

The corn mash i s  d r i ed  and used l o c a l l y  a s  c a t t l e  

Three geothermal e thano l  p l a n t s  have en tered  t h e  developmental s t age .  Magic Resource Inves tors  i s  
developing a f a c i l i t y  a t  Magic Hot Springs Landing, Idaho; Energy Engineering Inc .  i s  cons t ruc t ing  a n  
e thano l  f a c i l i t y  a t  Hot Springs,  Montana; and R6R Energies i s  developing a p lan t  i n  Cove For t ,  Utah. 
These f a c i l i t i e s  w i l l  produce 17 m i l l i o n  ga l lons  of e thanol  and use 1,020 b i l l i o n  Btus of geothermal 
energy annually.  Fur ther  information on each o f  t hese  p l an t s  i s  presented i n  Table 2-3. 

To da te ,  on t h e  order  of 36 geothermal e thanol  p l an t s  a r e  proposed i n  11 s t a t e s .  If  a l l  were to  
become ope ra t iona l ,  t o t a l  capac i ty  would reach 142 m i l l i o n  ga l lons  of ethanol consuming 11,648 b i l l i o n  
Btus annually.  Table 2-4 provides information about these  proposed p l a n t s ,  inc luding  capac i ty  and feed- 
s tock ,  where known. 

S tudies  t o  eva lua te  the  p o t e n t i a l  of s p e c i f i c  s i t e s  f o r  geothermal e thanol  production a r e  being 
pursued by some companies. 
Vale, Oregon a r e  discussed here .  

De ta i l s  of a f e a s i b i l i t y  eva lua t ion  being conducted f o r  an e thanol  p lan t  i n  

Technology I n t e r n a t i o n a l  i s  pursuing a geothermal e thanol  p l an t  i n  Vale,  Oregon us ing  sugar  beet 
t a i l i n g s ,  undersized pota toes ,  and c u l l  onions as feedstock. The f a c i l i t y ,  which w i l l  be a j o i n t  ven- 
t u r e  between Technology I n t e r n a t i o n a l  and a subs id ia ry  of Clover Creek C a t t l e  Company, w i l l  produce 
about 4.5 mi l l i on  ga l lons  of e thano l  per year.  
commer ci  a1 l y  . The high p ro te in  byproduct of fe rmenta t ion  w i l l  be so ld  

F e a s i b i l i t y  s tud ie s  c u r r e n t l y  underway, which could even tua l ly  produce 126 m i l l i o n  ga l lons  of 
e thanol  and u t i l i z e  3352 b i l l i o n  Btus per  yea r ,  are d e t a i l e d  i n  Table 2-5. 
Source: MITRE, 3/27/80 

2.3 Operational and P o t e n t i a l  Di rec t  Heat U t i l i z a t i o n  

13 t 
heat 

Approximately 213 d i r e c t  heat app l i ca t ions  are i n  s e r v i c e ,  spanning 14 states and providing about 

p r o j e c t s  are under development and w i l l  supply an  a d d i t i o n a l  4 t r i l l i o n  Btus per  year.  
and ninety-seven f u r t h e r  app l i ca t ions  have been proposed i n  18 s t a t e s  which could eventua l ly  provide as 
much a s  17.5 t r i l l i o n  Btus per  year.  An i nc reas ing  number of publ ic  and p r i v a t e  e n t i t i e s  a r e  consider- 
i ng  t h e  use of geothermal energy as a d i r e c t  source of hea t ,  as evidenced by these  proposed p r o j e c t s  and 
some 50 ongoing f e a s i b i l i t y  eva lua t ions  which have been reported.  

r i l l i o n  Btus annual ly ,  t he  equiva len t  of c l o s e  to 2,258,000 b a r r e l s  of o i l .  P re sen t ly  42 d i r e c t  
One hundred 

State-by-state t abu la t ions  of cu r ren t  in-service , under development , and proposed d i r e c t  use appl i -  
ca t ions  and f e a s i b i l i t y  s t u d i e s  underway appear i n  Table 2-6. Table 2-7 t o t a l s  s t a t e  geothermal d i r e c t  
hea t  p r o j e c t s  by s t age  of development. Tabulations of balneology a p p l i c a t i o n s  (hot water spas  and 
pools )  are maintained sepa ra t e ly ,  as the  energy bene f i t  from these  p r o j e c t s  i s  ambiguous, and t h e  gov- 
ernment has no program concerned with these  app l i ca t ions .  Table 2-8 p re sen t s  a summary of U.S. geother- 
mal d i r e c t  heat use. 
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TABLE 2-2 
GEOTBERRAL ETEAUOL PLAUTS 

I n  SERVICE 

F E D E R A L  SSATE LOCAL 
F I R S ¶  FONDS I O N D S  FOUDS E l O / Y R  

STATE OPERATCRILOCATIOU YEAR $000 $ 0 0 0  $000 BILLIOLlS E S ¶ I l l  

I V  TAD'S I N ¶ I B F R I S I S  
WAPOSIA RS 
Lyon 

CR OWTREE ENfRGY ERODOCERS 1981 
ADPIAU 
nAxnEo3 

OR WILLIS B R C S l  
VAL E 
RAIEEOB 

1981 

OR G R A U r E  ROUDE C O R R O D I S I E S  1980 
BOT Z A K E  
o w x  

STATOS TO'IAI 

COBUENSS 

29-0 E ETHANOL FL1UT.OOOK G A I / X 6 ,  
FEEDSTOCK-CCBU 

36.0 P I T E A I O L  PLANT, 6001 GAL/XEAR 
PEEDSTOCK-GPAIU,COBU 

120-0 I ETEAIOL E L A I T . 2  MIL. G A L / Y R ,  
FEEDSTOCK-COON 

120.0 E ETRltUOL P I A 1 2 . 2  UIL. GAI/YB,  
S E E D S T O C K - G R I I I  DOSl 

300.0 

E I R D I C A T E S  A U U O A L  ENERGY OSP O A S  ESTIBATEf ET B I T R E :  ASSORIBG TBAT 
60.000 BZOS OF GIOTEERRAL REA? AhE DSED FER GALLCN OF ETRIIIOL FPCDOCED. 
RRERE c a p . w x n  IS onrnoou, IT IS PnEsonEr TO EE I IIILLIOU GALLOIS/XLIR. 



STATE OFBRATCBGLCCATICN 

I D  RAGIC RESOORCE INVESTORS 
I A G I C  RS ZANDING 
eLAxnE 

I T  I N E B G P  ENGINEEBING I U C -  
fl07 S P R I N G S  
F I l T R E I D  

OT n 8 R ~ U X S G I E S  
COVE I O B T  
RILIlRD 

S T A T U S  TC'IAL 

TABLE 2 - 3  
GEOTHERnAL E'IBANOL PLANTS 

ONDEB DEVELCFEENI 

FEDERAL B I A T E  LOCAL 
E I R S I  F D U C S  E O W C S  Ponos E'ID/'IB c o n n E n I s  Y E A R  SO00 1000 $000 E I L L I O N S  E S T I R  

1982 

1961 

120.0 

080.0  

4 2 0 . 0  

1 , 0 2 0 . 0  

E ETRANOL ELAN1.2-5 EIL. G A L / I R  
E I N D O S T B I ~ L  PARK,lOIAL EEOJ- 
COSTS-SlZOOK 

E ETHANOL PLllNT G FOCD PBOCBSS-  
PLANT-IM A D V l N .  C E C I G U  STAGE, 

E ETHAUOL F L I U T ,  7 111. G A l / I B ,  
FEED.-EARL€I,SEEK. GLGF €U8D- 
OUR1 PBOV. I E C R .  A S S I S -  



TABLE 2-4 
GEOTHERIAL E¶HANOL PLANTS 

PROEOSED 

STATE OFERA¶CRELOCATION 

CA 

EA 

CA 

co 

I D  

I D  

I D  

ID 

I D  

I D  

ID 

I D  

U R K N C Y N  
EAST ERAWIET 
I n P E P I A L  

ONKNCYR 
R l I A R C  
X I P E R I A L  

ONKNCYR 
NOS'IR FRAl iLEI  
I I P E R I A L  

LARRY ROOSER 
POEEIO 
P o E e I c  

on ~ n c a n  
CODNCIL 
A E l R S  

u n x n c m  
RAFT R I V E 8  
C A S S I A  

on ti tic wn 
R I F T  R I V E 8  
C A S S l l  

onKncnn 
DOPOIC 
CIAEK 

onKncsn 
PRRET'I 
GER 

ontincsn 
E L I S S  
GOCEIBG 

onKncsn 
P E P S 1  PARK 
L E R I S  

FEDERAL STATE LOCAL 
F I R S T  FORDS FUNDS FONDS BTO/YR 
Y E A 6  $ 0 0 0  $000 do00 B I L L I O N S  

2,400.0 

1982 * 

1982 

600.0  

1.200.0 

60.0 

12.0 

300.0 

300.0 

30.0 

60.0 

60.0 

600.0 

60.0 

C O I I E N T S  E S T I l  

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

ETEAlOL PLANT, 40 MIL. GAL/IR,  
FEEDSTOCK-CCRN 

ETRANOL F L l t I T ,  10 BIZ- GAL/YR, 
FEEDSTOCK-CCEN 

ETHAROL P L l N T ,  20 IIL. GAL/TR, 
FEEDSTOCK-CCRI 

ETRANOL P I A N ¶  

ETHAllOL P1AII.I. 200K G I L / I R ,  
FEEDSTOCK-SIIGlR B E E l S  

PTEANOL F I I I I 1 . S  MIX. GAL/TR, 
FEEDSTOCK-EABLPI 

E T E l l O L  P I A B T ,  5 111. GAI/YE 
(EIPAl l .  %O 8 GAL.),FEECSIOCL- 
SOGAB BEE'IS 

ETHIEOL P I A l ' S , 5 0 0 1 (  G A I / I B ,  
PEEDSTOCK-GPAII .CO1L FC'IATOES 

ETEANOL P1AlfS.FEEDS'ICCK-WOOD 
F I B E R  

ETHAOOL F I l 1 T  

PTHAIIOL P L I I I I ,  10 111. GAL/IR.  
FEEDSTOCK-FOOE PROCESS. WASTE 

ETEANOL PLANT.PEEDSfOCK-GRAII 



S T A T E  OFEBATC66LOCATIOR 

I D  R. BIEROR 
EEOUIAO 
O U I E L E  

I D  OIIKMCSR 
EEOUEAU 
O I I R L E  

I D  V A L L L I  TROUT FARIIS 
POEI 
r n x n  FALLS 

KI n e L  BLI 
I D  J.R. E E Y l l  PRCCOCE 

T U I U  F A L L S  

I D  OUKMCSU 
SULET 
oinacsn 

ID onsncsi 
T I R R L T O E  
OUKYCSl  

I D  rlcrhns CORPIUY 
nccni  
V A L I E l  

I D  UUUMCPU 
IIEISER 
i lASRIYGTOU 

RT ORKMCSU 
EUUIS 
n ADISOU 

nT JORU I I ILLER 
S I L V E R  STAR 
l lADISOU 

ED RAFOL. I A R l E R  UMXOU 
OURUCSU 
umicun 

MD ALCC IUC. 
G R A F l O M  
U A I Z R  

TA8LP 2-4 
GEOTRERlAL ETEAROL P L A W l S  

PROPOSED 

F E D I R A I  S T A I E  LOCAL 
FIRS? POUDS FOWDS POUDS E'IO/TR 
T E A 6  $000 $000 $000 B I L L I O U S  

60.0 

120.0 

60.0  

300.0  

180.0 

2.0 

60.0 

1.200.0 

60.0  

600.0  

60.0 

60.0 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

I 

ETEAUOL FIAUT.1 H I L .  GAI/TE.  
FEEDSTOCK-GBAIM 

ETEAUOL € I A U ' I ,  2 HIL.  G A I / I R ,  
FEEDSTOCR-CCBU 

ETEAROL PIAUT 6 GRFEE8OOSE 

ETRAUOL F I A U T  

ETHANOL F I A W T , 3  !!XI. 6AI/IB, 
FBEDSTOCK-GRAIR,DISTRLSSED 
CROPS 

ETRAROL PIAUT.35K GAL/IO,  
LEEDSTOCK-EARL6I,COLL ICTATOES 

ETEAROL F I A I I ? , l  811. GAL/IH. 
F E E D S T O C K - ~ R C A T , E A R I E l  ,CATS 

LTEAUOL P L A l l T r 1 0  MIL. GAL/YR, 
FEEDSTOCK-UREAT,BARLEI 

ETAAYOL P I A U T  

E T n i R o L  PIAUT,SCUGRT Fonus 
O N D I R  OSEE-COOPLED D R I L I I R G  

ETBAUOL P L A U l  

ETEAWOL P I h l l  



TABLE 2-4 
G ECT HER H AL ETHANOL PL A NT S 

STATE OFERATCRELOCATION 

NH 

N V  

N V  

N V  

NV 

OR 

OR 

OR 

SD 

TX 

WY 

W Y  

J. H I I L  E A S S C C I I T E S  
S I I V E R  C I T Y  
G F 1 N 1  

AGRO CHEH. E LOC. 
H I N E F A Z  AS 
E I K C  

A P P R O P R I A T E  TECH. ENGINEERING 
CRES!NT VALLEY 
EUREKA 

DESERT RESEARCB I N S T I T U T E  
WINNFHUCC A 
HUHFOIDT 

AIEXANCER DARSCN CC. 
IIAEOSKA HS 
LYON 

KLAMATH ENERG1,INC.  
L I S K E P  F A L L S  
KIAHATH 

PCRER ALCCHCL F U E L S ,  I N C  
UNDETERHXNED 
HCCCC 

WESTERN RENEWABLE RESOURCES 
TfiEASURE VALLEY 
ONKNCWN 

T C W N  OF irnnon 
LEnHON 
CORSCN 

ONKNCWN 
C O R S I C A  NA 
NAVABBC 

UNKNOWN 
B I G  BCRN E L S I U  
PARK 

AL-AGRA INC. 
CODY 
PARK 

STATUS T C T A I  

1982 

1983 

PROPOSED 

F E D E R A I  STATE IOCAL 
FIRST FOWCS F u n u s  FUNDS E T O / I R  
YEAR $000 $000 $000 B I L L I O N S  

60.0 

3 0 0 . 0  

300.0 

300 .0  

60.0 

60.0 

60.0 

90.0 

1,014.0 

600.0 

60.0 

300 .0  

11.648.0 

E S T I H  COMNENTS 

ETHANOL F I A G T  

$ 4 0  H I L .  ETHANOL P I A N T  

ETHANOL PLANT 

ETHANOL P I A N T  

ETHANOL PIANT 

ETHANOL PLANT ($2.4 MIL.) ,1 
H I L .  GAL/YR,FEECSTCCK-WINTER 
WHEAT 

ETHANOL P I A N I , S E E K I N G  F E C E R A L  
FUNDING 

ETHANOL PLAUT.1.5 MILLION GAI. 
T O  BE PRODUCED ANNUALIY 

ALSO GRBENHOOSES.GRAIU D R Y . ,  E 
ETHANOL EIANT,SFER.  DCE FUND. 

ETHANOL F I A N T . 1 0  H I L .  G 1 1 / P f i ,  
FEEDSTOCK-CILO 

ETHANOL PLANT, I N  CONJUNCTION 
W/SOIAR 

ETHANOL F1INT,DEVEIOPER/USER 
PINLNCING,RESC:XCE APPEARS 
INADEQUATE 



SlATE O P E R A ¶ C E b L C C A l I O N  

CA OITRISISI€IS, IBC.  
IADFSA 
I F V I R I  

CO R I S T E C  S E E V I C E S  
SIB LOIS VALLEI  
AIAIICBA 

ID ONKBCRR 
K O 1 1  
A O A  

I D  U B K B C Y R  
p h p n i  
CABICR 

I D  E E C B T I L  RATIOBAL 
RAFT RIVER 
C A S S I A  , 

FEI¶ 
¶ I ¶ C B  

IO oimncsn 

I D  RES ' I IBI I  RISOOFCL R I C O I I P I  
¶ R I B  FALLS 
T R I N  FALLS 

ID n f c n i n  
R I I S E B  
RAS8IBGTOB 

IIT FCRT PECK I R D I A B  T R I D E  
PCPLAR 
BCOSLVEI.¶ 

R I  A I E R I C A R  C R I L L I R G  AID GBOO7IRG 
uiincni 
CCBA A M 1  

111 GIC'IBER)IAI FOCC €ROCESSORS 
e u n m  BS 
c nuricn I L L  

BFUX ns 
c n o u c n I L L  

NV GRACE G E O l B E R C l L  

TABLE 2-5  
GIOTBEBIIAL E¶BANOL P L A I T S  

F P A S I B I L I l I  S T U D I E S  

EEDPRAL S A T E  LOCAL 
FIRST F O B D S  EOBCS FONDS ETU/XR 
I F A B  $000 $000 $000 B I L L I O R S  E S T I B  

120.0 E PEAS. STOCX OF 20 mi. GAL/ 
I E A B  ETB. FLART 

* 60.0 E ETHAUOL P I A B P ,  FBDd.20-50  n I L .  
GAL/IR. 

60.0 E ETHANOL PLABT,EGCG A S Z I S .  

60.0 E ETRANOL P I A B l  CCBSIDEBED,EGEG 
ASSISTARCE 

* 

1 9 8 2  

1982 

60.0 I ETHANOL PLAB1,FEAS. STUD1 REAE 
com.,jo n n .  GAL/XR PAC.,  
n o s  IS F O B  9-10 BELLS 

60.0 E FTRAROL PLABT.EGCG ASSIS. 

360.0 E I E A S I B I L I l X  STODr P E B I O R I E D ,  
PTBABOL P L A I T ,  ICELSlCCK-CULL 
FCTATO ES , S B I A 7  

1,200.0 E ETHAMOL P7.AM'Ir20 B I L -  GAL/ lR ,  
EEEDSTOCK-RUEAT,BARLLI 

VERX GOOD F C l I N l I A I , E l R A N O L  
PLAN'I,PRUA 

285.6 

6.0 E ITHAROL EL ANT,^^ 1x1. G A L / X R .  
TEAS. STUD1 CORCUClEO EX PRIV.  
T I R I  

300.0 E TEAS. STODI  OF 5 n I L .  GAL/IEAR 
ETHAROL PLANl ,FEEDSTCCK-EARLII  
GRAINS 

600.0 E ETHAROL PLAB7-10  111. GAL/YRb 
C O I I .  IIUSB. GRORXIIG C C I B N I N G  
OPERATIOR , P f i D A  



TABLE 2-5 
GEO'IHERIAL ETHANOL PLANTS 

F E A S I B I L I l X  S T U D I E S  

S T A T E  

NY 

OR 

STATUS 

X E D E R A L  S l A l E  LOCAL 
F I R S T  FONDS FONDS PONDS E T U / X R  

O F E R A l C E E I C C A T I O N  X P A R  $000 $ 0 0 0  $000 EILLIOUS ESPIn  

NXSERCA E C O R U E I L  ONIVEBSI ' IX  
OUKNCPN 
F I V E  REGICNS 

7ECHNOLCGX IN'XERNAPIONAL 
VALE 
IIAIHEOR 

1982 

c o n n E n T s  

60.0 E ETBANOL PLANT. EVAI. FEAS. OF 
U S I N G  CHEESE U H E l  A S  ZEBDSTOCK 

' I C I A I  3,351.6 

120.0 P ETHANOL FLAUT,-4.5 I l l .  GAL/Y8 
PRDA PREV. FOUD.,TOT. ERCJ. 
COSTS-$14OOK 

* D E S I G N A T P S  R E C I E P T  O F  GOVERNLElT POUDIUG. 
E I U D I C A ' I P S  1 U N O A I  E N I A G I  USE: P A S  E S T I I A ' I T C  EY II ' IBE:  A S S O I I N G  'IHA'I 

60,000 BTOS OF G E O l H E R I A L  HEAT A 6 E  OSBD F E E  GALICN GP ETHANCL EBODOCBC. 
P B E R E  CAPACITX I S  ONKNOII6. 11 IS P B I S O I E C  T O  EE 1 I I L L I O U  GALLOUS/IPAR. 



TABLE 2-6 

GEOTHERMAL DIRECT HEAT USE P R O J E ~ T ~ B Y  STATE 
(BILLION BTU USE/YEAR) 2 

PROJECT 
STATUS 

STATE/ 
PROJECT TYPE 

ALASKA 
Residential 
Commercial 
Industrial 
Agricultural 
Recreational 

Sub to tal 

Subto tal 

CALIFORNIA 
Residential 
Commercial 
Industrial 
Agricultural 
AquaCUltUKal 

Subtotal 

Commercial 
Ipdus trial 
Agrfcul tural 
Aquacultural 
Recreational 

Sub tot a1 

Agricultural 
Sub to tal 

OPERATIONAL 
9 10 Btu (NO.) 

2 

8 
28 
10 
48 

- 

- 

1 
1 
- 

59 
2 

110 
364 
u 
706 

4 
11 
20 
2 
6 
1 
44 
- 

- - - 

UNDER 
DEVELOP- 
MENT 

lo9 Btu (No.) 

FEASIBILITY 
STUDIES 

10 9 Btu (NO.) 
PROPOSED 

9 10 Btu (No.) 

26 
5 
10 

1 
42 

- 
- 

- - 

26 
4 300 
101 

4427 
- - 

61 
21 

260 
2 

3 
34 7 

- 
- 

100 
100 
200 
- 

hbulations of balneology applications (hot water spas and pools) are not included. 

sounded to nearest whole number. 
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TABLE 2-6 (CONTINUED) 

ljEVADA 
Residential 
Commercial 
Industrial. 
Agricultural 
Aquacul t uta 1 
Subtotal 

PROJECT 
STATUS 

STATE/ \ PROJECT TYPE 

IDAHO' - 
Residential 
Commercial 
Industrial 
Agricultural 
Aquacultural 
Recreational 
Sub total 

Comercial 
Sub to tal 

WELAND 
Residential 
Commercial 
Industrial 
Sub to tal 

- 
Sub to tal 

ONTANA 
Residential 
Coaunercial 
Induetrial 
Agricultural 
Aquacultural 
Recreational 
Sub to tal 

OPERATIONAL 
10 9 Btu (No.) 

44 
3 

14 
895 
14 
970 

- 

- 

- - - 
- - - - 
- - 

3 
5 

2 
100 
4 

114 

- 
- 

9 
16 

289 
2 

3 16 
- - 

UNDER 
DEVELOP- 

MENT 
LO 9 Btu (No.) 

FEASIBILITY 
STUDIES 

lo9 Btu (No.) 

5 

1900 
- 
- - - 

L905 

100 

100 
- - 

4 
5 

100 
109 
- 

- - 
- 
5 

286 - - 
1 

292 
- 

1200 
1 

900 - - 
m 

PROPOSED 
10 Btu (No, 9 

LOO6 
8 70 
3904 
45 
301 
1 

5127 

- 
1 
1 
- 

- - 
55 
55 
- 

1 
1 
- 

35 
6 

660 
1 
3 

705 
- - 

11 
12 

1060 
31 
100 
L214 
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PROJEC? 
STATUS 

STATE 1 
PROJECT TYPE 

NEW JERSEY -- 
R e s i d e n t i a l  

Sub t o  t a l  

NEW MEXICO 
R e s i d e n t i a l  
Commercial 
I n d u s t r i a l  
A g r i c u l t u r a l  
R e c r e a t i o n a l  
Sub t o t  a1 

NEW YORK 
Commercial 
I n d u s t r i a l  

Sub t o t  a1 

NORTH DAKOTA 
R e s  i den  t i a l  
Commercial 
I n d u s t r i a l  
A g r i c u l t u r a l  

Sub to t  a1 

TABLE 2-6 (CONTINUED) 

OREGON 
R e s i d e n t i a l  
Comerc ial  
I n d u s t r i a l  
A g r i c u l t u r a l  
Aquacu l tu ra l  
R e c r e a t i o n a l  

Sub t o t  a1 

21 

OPERATIONAL, 

LO Btu (No.) 9 

- - 

4 
9 
1 

116 
1 

1 3 1  
- 

- - 
- 

- 
1 

2 
3 

- 
- 

39 
21 

277 
18 

110 
7 

472 
- 

UNDER 
DEVELOP- 

MENT 

lo9 Btu (No.) 

FEASIBILITY 
STUDIES 

10 Btu (No.) 9 
PROPOSED 

lo9 Btu (No.) 

- 
- 

23 
553 
160 
600 

1336 
- - 

- 
50 
50 
- 

5 
27 

220 
1 

253 
- 

4 1  
14  

310 - - - - 
365 



TABLE 2-6 (CONCLUDED) 

PROJEC 
STATUS 

STATE/ 
PROJECT TYPE 

SOUTH DAKOTA 
R e s i d e n t i a l  
Commercial 
I n d u s t r i a l  
A g r i c u l t u r a l  

Sub t o  ta l  

TEXAS - 
Commercial 
I n d u s t r i a l  

Sub t o  t a l  

UTAH - 
R e s i d e n t i a l  
Commercial 
I n d u s t r i a l  
A g r i c u l t u r a l  
Aquacu l tu ra l  
R e c r e a t i o n a l  

Sub t o t a l  

VIRGINIA 
Comer  c ial 

S u b t o t a l  

WASHINGTON 
R e s i d e n t i a l  
Commercial 
I n d u s t r i a l  
A g r i c u l t u r a l  
R e c r e a t i o n a l  

Sub t o t a l  

UOMING 
R e s i d e n t i a l  
Commercial 
I n d u s t r i a l  
A g r i c u l t u r a l  

S u b t o t a l  

mAL 

;RAND TOTAL 

OPERATIONAL 

lo9 Btu (No.) 

* 
32 

100 
79 

211 
-. 

- - - 

1 
2 1  

18 
5 - 11 

56 

- 

L - 
- - 

10 
2 
a 
14 

1 
1 5  

10001 
1 

10018 
- 
13104 (213) 

UNDER 
DEVELOP- 

MENT 
.O B t u  (No.) 9 

L O  (42) 

* 9 

' Includes Wyoming water-f  lood  o i l - r ecove ry  p r o j e c t  . 
Less  than.5 x 10 Btu lyea r .  

FEAS I B  I L I T  
STUDIES 

9 10  Btu (No 

491 (47) 

PROPOSED 

lo9 Btu (No.) 

40 
16  

1016 
- 

1072 

1 
600 
601 
- 

110 
2 - - 
1 

100 
213 
- 

- - 

5 
6 - - - - 

11 

4 
10 

360 
102 
476 
- 

7,496 (197) 

1 ,101  (499) 
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Alaska 
Arkansas 
Cal i forn ia  
Colorado 
H a w a i i  
Idaho 
Indiana 
Maryland 
Michigan 
Montana 
Nevada 
New Jersey  
New Mexico 
New York 
North Dakota 
Oregon 
South Dakota 
Texas 
Utah 
Virg in ia  
Washington 
Wyoming 

TOTAL 

TABLE 2-7 

GEOTHERMAL DIRECT HEAT USE TOTALS' BY STATE 
(B i l l i on  BTU Use/YearI2 

OPERATIONAL 

48 
1 

706 
44 

970 
- 
- 
- - 

114 
3 16 

131 

3 
4 72 
211 

56 

14 

- 
- 

- 
- 

100183 

13104 

UNDER 
DEVELOP- 

MENT 

- - 
1690 
87 

329 
- 
- 
- - 

511 
236 

447 
1 
5 

158 * 
46 

500 

- 

- - - 

4010 

FEASIBILITY 
STUD I ES 

1 
53 1 
272 

1905 
100 
109 

292 
2101 
40 
813 
110 
1 

20 1 

- 

- 

- 
- - 
3 
12 - 

649 1 

PROPOSED 

42 

4427 
34 7 
200 
6127 

1 
55 
1 

705 
1214 

1336 
50 
253 
365 
1072 
60 1 
213 

11 
476 

- 

- 

- 

17496 

TOTAL 

90 
2 

7354 
750 
200 
9331 
101 
164 

1 
1622 
3867 

40 
2727 
16 1 
262 
1196 
1283 

647 
769 

3 
37 

10494 

41101 

Tabulations of balneology app l i ca t ions  (hot water spas and pools) 

Rounded t o  t h e  nearest whole number. - 
are not included. 

Includes enhanced o i l  recovery p ro jec t  consuming 10,000 x 10' B T U / Y r .  
* Less than .5 x lo9 BTU/Yr, 
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TABLE 2-8 

SUMMARY OF U.S.  GEOTHERMAL D I R E C T  HEAT USE 

> 
AREA NUHBER 

OF USE OF USERS - 
212 

1 

90 

C u r r e n t  Uses O n - L i n e  

E n h a n c e d  Oil R e c o v e r y  

Baths and Pools 

303 TOTAL 
* 

BTU /Y EAR 
( 109) 

3,104 

10,000 

52 

13,156 



2.4 Recent Major A c t i v i t i e s  

Recent s i g n i f i c a n t  developments i n  t h e  area of geothermal d i r e c t  heat use include: 

e HUDIDOE Cooperative S o l i c i t a t i o n :  F i s c a l  Year 1981 Technical Ass is tance  f o r  Assessing P o t e n t i a l  
District Heating and Cooling System P r o j e c t s  

I n  October 1980, a s o l i c i t a t i o n  f o r  proposals a s ses s ing  t h e  p o t e n t i a l  f o r  d i s t r i c t  hea t ing  and 
cooling systems i n  Community Development Block Grant (CDBG) e l i g i b l e  communities was j o i n t l y  
announced by t h e  Department of Housing and Urban Development and t h e  Department of Energy. Pro- 
posa ls  are t o  con t r ibu te  t o  CDBG achievement of na t iona l  and l o c a l  community development objec- 
t i v e s  by determining the  f e a s i b i l i t y  of such hea t ing  and cool ing  systems, and obta in ing  commun- 
i t y  consensus on a dec i s ion  t o  pursue and develop a d i s t r i c t  hea t ing  system. 

A community d i s t r i c t  hea t ing /cool ing  system w a s  defined i n  t h e  Federal  Reg i s t e r  announcement as 
"an energy system t h a t  genera tes  thermal energy from one o r  more c e n t r a l  p l a n t s  t o  s e r v i c e  a 
mul t ip le  number of bu i ld ings  and customers wi th  thermal s e r v i c e s  through a p ip ing  d i s t r i b u t i o n  
network, and where poss ib l e ,  a s to rage  f a c i l i t y .  The p ip ing  system may extend throughout an  
e n t i r e  urban area, or  may be l imi t ed  t o  a s i n g l e  neighborhood." 

The aim of t h e  s o l i c i t a t i o n  is t o  lower energy c o s t s ,  reduce environmental p o l l u t i o n ,  and expand 
l o c a l  economic oppor tun i t i e s  i n  CDBG communities. 
a v a i l a b l e  and t h a t  from 25 t o  30 proposals w i l l  r ece ive  cont rac t  awards. 
w i l l  be funded a t  $50,000. A t o t a l  
o f  111 proposals were submitted; 35 of these  mentioned geothermal o r  hea t  pump d i s t r i c t  hea t ing  
and cool ing  systems. 

The HUD/DOE Cooperative District Heating Technical Ass is tance  S o l i c i t a t i o n  w i l l  provide funding 
f o r  Phase I ( t h e  f e a s i b i l i t y  study) of a three-phased program. Phase 11, not y e t  funded, i s  t h e  
design s t age .  Phase 111, which inc ludes  no provis ion  f o r  ?IUD funding, is t he  cons t ruc t ion  
8 tage . 
A Geothermal District Heating Technical Assistance Team has been e s t ab l i shed  t o  provide coor- 
d ina ted  t echn ica l  a s s i s t a n c e  t o  those  i n t e r e s t e d  i n  developing geothermal d i s t r i c t  hea t ing  sys- 
tems and disseminating informat ion  about the  bene f i t s  and poss ib l e  problem areas i n  i n s t i t u t i n g  
geothermal d i s t r i c t  hea t ing  systems. 
development geothermal d i s t r i c t  hea t ing  systeme w i l l  be t ransmi t ted  t o  p o t e n t i a l  users .  The 
team is developing a bibliography of geothermal d i s t r i c t  hea t ing  documents, which i s  scheduled 
f o r  pub l i ca t ion  during t h e  next few months. 

It is expected t h a t  $1.5 mil l ion  w i l l  be 
A t y p i c a l  con t r ac t  

The deadl ine  f o r  submi t t ing  proposals was January 5, 1981. 

Resul t s  w i l l  be announced by la te  sp r ing  o r  e a r l y  summer. 

Experience gleaned from cur ren t  in -serv ice  and under 

Sources: Federal  Reg i s t e r ,  Vol. 45, No. 203, 10/17/80 
GRC Bu l l e t in ,  10180 
I n t e r n a t i o n a l  Cogeneration Socie ty  Newsletter 1 6 ,  12/3/80 
DOE. 9130180 

e Susanvi l le ,  CA and Ephrata,  WA Awarded HUD Innovative Energy Conservation Grants 

Under HUD's Innovat ive  Energy Conservation Grant Program, t h e  ci t ies of Ephrata,  Washington, and 
Susanvi l le ,  Ca l i fo rn ia  have been s e l e c t e d  f o r  funding. Over 350 communities have submitted pre- 
app l i ca t ions  under t h e  program. I n  a l l ,  17 cities w e r e  awarded g r a n t s  t o t a l l i n g  $11 mil l ion ;  
Ephrata and Susanv i l l e  were s e l e c t e d  f o r  t h e i r  proposed geothermal energy systems. 

The $468,000 gran t  awarded t o  Ephrata, Washington w i l l  use  t h e  thermal energy of t h e  e x i s t i n g  
c i t y  water supply wi th  hea t  pumps f o r  space hea t ing  r e s i d e n t i a l  and commercial bu i ld ings .  
f l u i d  w i l l  subsequently be cooled f o r  d r ink ing  water consumption, 

The Susanvi l le ,  Ca l i fo rn ia  hea t ing  system i e  funded a t  $800,000 and will s e r v e  126 low and mod- 
erate income res idences .  
Susanvi l le ,  which is  under cons t ruc t ion .  
Sources: DOE, 10/21/80 

The 

It w i l l  be in t eg ra t ed  wi th  t h e  DOE-funded a p p l i c a t i o n  demonstration i n  

Lassen Times ,  Susanvi l le ,  CA, 10/22/80 
Ephrata Granty County Journa l ,  Ephrata,  WA, lo/ 16/80 
Nation's Cities Weekly, 11/3/80 

Klamath F a l l s ,  OR Receives Urban Development Action Grant from HUD 

Through i ts  Urban Development Action Grants (UDAG) Program, t h e  Department of Housing and Urban 
Development i s s u e s  g r a n t s  t o  a i d  i n  t h e  development of geothermal d i s t r i c t  hea t ing  p ro jec t s .  
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The o v e r a l l  program assists d i s t r e s s e d  cit ies and urban count ies  by a l l e v i a t i n g  phys ica l  and 
economic d e t e r i o r a t i o n  through economic development and neighborhood r e v i t a l i z a t i o n .  Of t h e  
$675 mi l l i on  made a v a i l a b l e  t o  such mun ic ipa l i t i e s ,  $5 m i l l i o n  has been set a s ide  f o r  d i s t r i c t  
hea t ing  p ro jec t s .  This program can assist p r iva t e  u t i l i t i e s  start  up d i s t r i c t  hea t ing  systems. 

The Division of Geothermal Energy, Department of Energy, and IIUD j o i n t l y  mailed a UDAG informa- 
t i o n a l  b u l l e t i n ,  followed by a reques t  f o r  proposal,  t o  o f f i c i a l s  i n  c i t i e s  wi th  geothermal 
p o t e n t i a l  which a l s o  q u a l i f y  f o r  urban development a c t i o n  g ran t s .  

Klamath F a l l s ,  Oregon w a s  t he  f irst  of these  c i t i e s  t o  rece ive  HUD block grant  approval f o r  d i s -  
t r ict  heating. The g r a n t ,  t o t a l l i n g  $462,000, w i l l  be used t o  hea t  residences i n  t h e  Michigan 
S t r e e t  area and t o  create a revolv ing  fund t o  r e t r o f i t  o ther  homes f o r  geothermal hea t .  
Sources: GRC Bu l l e t in ,  10180 

DOE-Region X, 1/80 

e Rohr Indus t r i e s  Lnves t iga tes  Use of Geothermal Heat f o r  Manufacturing P lan t  

Through a $50,000 g ran t  from t h e  Ca l i fo rn ia  Energy Commission, Rohr I n d u s t r i e s ,  Inc.  p lans  t o  
d r i l l  w e l l s  on t h e  proper ty  surrounding i t s  manufacturing f a c i l i t y  i n  Chula V i s t a ,  Ca l i fo rn ia  t o  
determine i f  geothermal resources  a r e  s u f f i c i e n t  t o  be used f o r  space hea t ing ,  water hea t ing ,  
and process dry ing  of f r e s h l y  painted p a r t s .  Six bui ld ings  could be converted i f  geothermal re- 
sources prove adequate. 
Sources: Geothermal Energy Magazine, 7/80 

Ca l i fo rn ia  Energy Commission News,  7/80 

Farmers Home Administration Offers  Gasohol Loan Guaranties 

About $100 mi l l i on  has been set a s i d e  by t h e  Business and Indus t ry  Division of t h e  Farmers Home 
Administration f o r  l oan  gua ran t i e s  t o  s t i m u l a t e  gasohol production. Corporations,  organiza- 
t i o n s ,  and ind iv idua l s  i n  ci t ies wi th  populations of less than  50,000 are e l i g i b l e .  
Source: The Geyser, 2/22/81 

e Cheyenne, SD Indian Tribe Awarded DOE Geothermal Grant 

The Cheyenne River Sioux Ind ian  Tribe of Ziebach County, South Dakota has received a $57,500 
g ran t  from DOE f o r  a geothermal development. 
w e l l  t o  15 housing u n i t s  on t h e  reserva t ion .  

The system w i l l  pipe hot  f l u i d  from a geothermal 

Sources: Aberdeen American News,  Brookings, SD, 10/14/80 
DOE, 10/24/80 

e Modoc Lumber of Klamath F a l l s ,  OR Receives Federal  A l t e rna te  Energy Grant 

The Modoc Lumber Company has received a $406,900 DOE g ran t  award t o  s tudy  t h e  f e a s i b i l i t y  of 
wood p e l l e t  production as an a l t e r n a t e  f u e l .  
cial  f e a s i b i l i t y  of producing dens i f i ed  wood biomass f u e l  f o r  Southern Oregon and Northern 
Ca l i fo rn ia  markets. 
cess heat.  I f  cons t ruc t ed ,  t h e  p l an t  could reach a capac i ty  of 80 tons  per  day and d i sp lace  188 
b a r r e l s  of o i l  per day. 
Sources: Oregonian, Por t land ,  OR, 7/10/80 

The a i m  of t h e  s tudy  is  t o  determine t h e  commer- 

The eva lua t ion  w i l l  inc lude  confirmation of a geothermal resource f o r  pro- 

Elerald and News,  Klamath F a l l s ,  OR, 7/10/80 

e Nakashima Nursery P lans  Geothermal Greenhouse Development 

The Nakashima Nursery Company is planning t o  cons t ruc t  a 40 acre nursery  about one mile n o r t h  of 
t h e  Sa l ton  Sea. One 2.5 acre greenhouse f o r  roses  w i l l  be cons t ruc ted  annual ly  f o r  t h e  next t e n  
years.  
each approximately 500 f e e t  long and 218 f e e t  wide. 
market i n  1981. 
Source: GRC Bu l l e t in ,  10/80 

A r ecen t ly  d r i l l e d  1000 f o o t  geothermal w e l l  w i l l  supply 115'F water t o  t h e  s t r u c t u r e s ,  
The f i rs t  crop of roses  w i l l  be shipped t o  

e Columbia LNG Continues t o  Consider U s e  of Geothermal Energy f o r  LNG Vaporization 

The Columbia LNG Corporation and t h e  Consolidated System LNG Company are studying t h e  use of 
moderate-temperature (115'F) geothermal f l u i d  t o  vaporize l i q u e f i e d  na tu ra l  gas a t  a rece iv ing  
terminal a t  Cove Po in t ,  Maryland. 
I s l and ,  Georgia i s  watching t h e  progress a t  Cove Poin t .  
t o  rep lace  a l l  of t he  1.9 Bcf gas  c u r r e n t l y  used annual ly  have been made by APL. 
Source: APL, 3/17/81 

The Southern Energy Company's LNG rece iv ing  f a c i l i t y  a t  Elba 
S tudies  of t h e  amount of water requi red  
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Cal i fo rn ia  Energy Commission t o  Fund Studies  of P o t e n t i a l  Direct U s e  Markets 

The Ca l i fo rn ia  Energy Commission (CEC) has i ssued  Request f o r  Proposal 11500-80-506 t o  assess 
p o t e n t i a l  markets f o r  d i r e c t  use  geothermal energy p r o j e c t s ,  p a r t i c u l a r l y  those  with the  h ighes t  
p robab i l i t y  of success fu l  commercial development. 
market development w i l l  be recommended f o r  d e t a i l e d  f e a s i b i l i t y  eva lua t ions .  Although t h e r e  is  
a $50,000 budget f o r  awards r e s u l t i n g  from t h i s  RFP, funding is dependent on t h e  an t i c ipa t ed  
ex tens ion  of a Cooperative Agreement wi th  CEC scheduled t o  exp i r e  on June 30, 1981. 
t h i s  s o l i c i t a t i o n  can be obtained by contac t ing :  

Proposals w i th  high p o t e n t i a l  t o  s t imu la t e  

Copies of 

Contracts Off ice  
MS-56 
Cal i fo rn ia  Energy Commission 
1325 Howe Avenue 
Su i t e  110 
Sacramento, Ca l i fo rn ia  95825 
(916) 920-6068 

Source: The Geyser, 3/16/81 

Two Housing Developments Using Geothermal Energy Planned f o r  Truckee Meadows, NV 

The Double Diamond Development Company plans t o  bui ld  an  8000 u n i t  r e s i d e n t i a l  development near 
Reno, Nevada. 
by t h r e e  schools ,  a po l i ce  and f i r e  s t a t i o n ,  a fair  and rodeo grounds, a gol f  course,  a casino, 
a commercial s e c t i o n ,  and a l i g h t  i n d u s t r i a l  area. 
t o  be completed i n  1981. 

Warren P rope r t i e s ,  Inc.  has plans t o  cons t ruc t  160 s i n g l e  family dwellings near  Reno which w i l l  
be heated by geothermal energy. 
Source: GRC B u l l e t i n ,  10/80 

Geothermal and pass ive  s o l a r  hea t ing  systems w i l l  be used by these  homeowners and 

The cons t ruc t ion  of 1500 homes is  expected 

Construction of 60 u n i t s  commenced i n  la te  1980. 

0 Westec Services Assesses F e a s i b i l i t y  of Geothermal Al fa l f a  Drying 

Westec Serv ices ,  Inc. ,  Handlers, Inc., and t h e  Ca l i fo rn ia  Energy Commission are coopera t ive ly  
designing and a s ses s ing  t h e  economics of a geothermal a l f a l f a  drying f a c i l i t y  i n  E l  Centro, 
Cal i forn ia .  I f  t h e  work proves success fu l ,  t h e  p ro jec t  w i l l  be t h e  f i r s t  app l i ca t ion  of geo- 
thermal energy f o r  a l f a l f a  drying i n  t h e  U.S. 
annual capac i ty  of 10,000 tons  of a l f a l f a .  
Source: Geothermal Energy Magazine, 9/80 

It is an t i c ipa t ed  t h a t  t h e  p l an t  w i l l  have an  

Resource Confirmation Well t o  Be Dr i l l ed  i n  Montezuma, New York 

A deep w e l l  i s  t o  be d r i l l e d  on t h e  proper ty  of t he  Cl in ton  Corn Products p l an t  i n  Montezuma. 
D r i l l i n g  w i l l  be through t h e  sedimentary sequence t o  basement. 
t he  basal sandstone w i l l  be measured t o  assess t h e  p o t e n t i a l  hydrothermal resource.  The crys- 
t a l l i n e  basement is a lso  t o  be t e s t e d  for p o t e n t i a l  as a hot dry  rock resource.  

Responses t o  t h e  RFP f a r  d r i l l i n g  and t e s t i n g  are being evaluated c u r r e n t l y  and d r i l l i n g  is 
expected t o  start Shortly.  The program is  funded by both  the  New York Energy Research and 
Development Author i ty  and t h e  Department of Energy, Division of Geothermal Energy. 
i n i t i a l  app l i ca t ions  of t h e  resource are prehea t ing  b o i l e r  feed  water and s t eep ing  corn. 
Source: APL, 4/81 

New York S t a t e  Conducting Geothermal Resource Def in i t i on  Program 

The program t o  de f ine  the  geothermal resources i n  t h e  c a p i t o l  area of New York is i n  progress 
and expected t o  continue f o r  s e v e r a l  years.  
science Corporation under j o i n t  funding from t h e  S t a t e  Energy Research and Development Authority 
and DOE/DGE. 
Source: APL, 3/81 

Temperature and p roduc t iv i ty  of 

Intended 

The work is  being performed p resen t ly  by Dunn Geo- 
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3.0 DRILLING ACTIVITIES 

This report of drilling activity has been compiled from a data file maintained at MITRE. The file 
is updated at least once a week from data sources including the Daily Munger Oilogram, the Weekly 
Reports of the Petroleum Information Corporation's National Geothermal Service, the DOE Weekly Report, 
USGS monthly reports, and other publications such as the Bulletin of the Geothermal Resource Council and 
Geothermal Energy Magazine. 

Section 3.1 includes a status report on Deep Geothermal Well Completions for 1980 and an analysis 
For the purposes of this report a deep well is defined of the trends in deep drilling from 1973-1980. 

as being greater than 2500 feet in depth. 

The preliminary status report identifies the number of deep wells spudded in 1980 and reported com- 
pleted as of March 6 ,  1981. 
the completion data for 1980. 

Due to reporting delays some deep geothermal wells may not be included in 
The well data are reported by state, well type and footage drilled. 

The preliminary trend analysis identifies deep well completions in The Geysers, the Imperial Valley 
and in aggregated other areas. 

This chapter of GPM report number 5 concludes with Section 3.2, which highlights recent major dril- 
ling activities. 

3.1 Deep Well Completions - Status and Trends 
During 1980, deep geothermal wells which have been completed were spudded in eight states. A total 

of 68 such wells are reported in the MITRE drilling file with a total of 517,812 feet drilled. Forty- 
two of these wells are considered to be producible, 8 wells were abandoned, and drilling activity on 4 
other wells was suspended. The remaining 14 wells ate being used for injection, observation, or test- 
ing. 
completions for wells spudded in 1980 are reported by state in Table 3-1. 

Therefore 56 of the 68 deep wells completed may be considered useful. The deep geothermal well 

The number of deep wells completed and the total footage drilled during the analysis period is 
reported for each state in Table 3-2. 
The majority of these are located in The Geysers. 
both in the state and in the country. 
from 1973-1980. 
of these wells have been drilled in Churchill County. 
and New Mexico. 
11 percent of the well completions. 
the other states listed in the table. 
for the period 1973-1980 is given in Figure 3-1. 

California has the largest number of deep well completions, 305. 

California accounts for 71.3 percent of all deep well completions 
The Imperial Valley is the second most active area, 

Nevada is the next most active state with 40 deep wells completed (9.3 percent). 

Well completions in Utah numbered 15 during the period. 

Most 
Sixteen wells have been completed in both Idaho 

These three states represent 
The remaining 8.5 percent of the completed wells are divided among 
A summary of the total number of deep geothermal wells completed 

The majority of the deep well completions have occurred in California and particularly at The 
Geysers and the Imperial Valley. 
Geysers, in the Imperial Valley and in all other locations is shown in Table 3-3. 
completions in each of the three areas is plotted in Figure 3-2. 
drilled outside of The Geysers and the Imperial Valley has increased in 1978-1980 compared to previous 
years, the percentage of all deep geothermal wells drilled outside of these two areas has varied hardly 
at all in the 1973 to 1980 period. 
cumulative number of wells completed, Table 3-4. 
Source: MITRE, 3/24/81 

The annual and cumulative number of deep wells completed at The 
The number of well 

Although the number of deep wells 

This can be seen by examining the percentage distribution of the 

3.2 Recent Major Activities 

This section highlights the major drilling activities reported since the publication of GPM report 
number 4. 
vity. 
items reported here are intended to provide specific information to local interests and at the same time 
be of general interest to the geothermal community. For ease of assembly the activity reports have been 
grouped by state. 

The intent is to provide an objective and representative sample of national drilling acti- 
h e  to space limitations it is not practical to include every available drilling report. The 

Nevada 

Through the end of 1980 and into the beginning of 1981 several developers were active in various 

well on its Dixie Valley Prospect in Churchill County. 
areas of Nevada. At the end of January, Sun Energy Development Corporation (SUNEDCO) was drilling its 

This well is near a cluster of four 
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WELL TYPE 

3 

1 

c 
PRODUCIBLE 

INJECT I O N  

OBSERVATION 

GEOPRESSURED 

HOT DRY ROCK 

TEST 

THERMAL GRADIENT 

SUSPENDED 

ABANDONED 

TOTAL 

TABLE 3-1A 

DEEP GEOTHERMAL WELL COMPLETIONS FOR WELLS SPUDDED I N  1980 

CALIFORNIA 

# OF 
WELLS 

38 

4 

2 

2 

2 

4 8  

?OOTAGE 

280544 

32236 

14647  

1 9 8 3 5  

14904  

362166 

HAWAII 

# OF 
WELLS 

1 

1 

FOOTAGE 

7000  

7 000 

IDAHO 

# OF 
WELLS 

1 

1 

FOOTAGE 

7 9 8 1  

7 9 8 1  

LOUISIANA 

# OF 
WELLS 

2 

2 

FOOTAGE 

32942 

32942 

NEW MEXICO 

f OF 
WELLS FOOTAGE 

15380 

8000 

23380 



W 
0 

TABLE 3-IB 

DEEP GEOTHERMAL WELL COMPLETIONS FOR WELLS SPUDDED I N  1980 

WELL TYPE 

~- 

PRODUCIBLE 

INJECT ION 

OBSERVATION 

GEOPRESSURED 

HOT DRY ROCK 

TEST 

THERMAL GRADIENT 

SUSPENDED 

ABANDONED 

TOTAL, 

NEVADA 

OF 
WELLS 

8 

FOOTAGE 

14517 

12880 

3010 

18427 

8565 

57399 

# OF 
WELLS FOOTAGE 

9002 

4002 

13004 

TEXAS 

# OF 
WELLS 

1 

1 

FOOTAGE 

13940 

13940 

TOTAL 

/' OF 
WELLS 

42 

4 

5 

4 

1 

4 

8 

68 

FOOTAGE 

302924 

32236 

31519 

27527 

3010 

38262 

82334 

517812 



w 
b- 

ARIZONA 

CALIFORNIA 

G e y s e r s  

Imp. Valley 

O t h e r  

HAWAII 

IDAHO 

L O U I S I A N A  

MARYLAND 
MONTANA 

NEW MEXICO 

NEVADA 

OREGON 

SOUTH DAKOTA 

TEXAS 

UTAH 
~- ~ 

TOTAL 

-~ ~ 

1973 

FOOTAGE 

19661 

156934 

34616 

23437 

4123 

- 
- 
- 
- 

12930 
- 

5440 

- 
- 
- 

257141 

TABLE 3-2A 

NUMBER O F  DEEP WELLS COMPLETED AND 
TOTAL FOOTAGE DRILLED 1973-1980 

1974 

FOOTAGE 

8027 

152552 

39402 

11951 
- 

11125 

- 
- 

67 90 

24464 

31876 

2828 

- 
- 

11005 

300020 

- 
NO. 

h975 
FOOTAGE 

- 

163052 

70777 

- 
64 50 

11530 

- 
- 

22548 

21593 

7510 

- 
- 

6886 

3 1034 6 

.976 
FOOTAGE 

- 

182005 

108887 

17 148 
- 

5850 
- 
- 
- 
- 

19342 

5842 
- 
- 

30902 

369976 

97 7 

FOOTAGE 

- 

227727 

53349 

4848 

- 
17342 

- 
- 
- 

8909 

4975 
- 
- 
- 

26987 

344137 



TABLE 3-2B 

NUMBER OF DEEP WELLS COMPLETED AND 
TOTAL FOOTAGE DRILLED 1973-1980 

€5z STATE 

ARIZONA 

CALIFORNIA 

Geysers 

' Imp. V a l l e y  

I O t h e r  

HAWAII 

IDAHO 

LOUISIANA 

MARYLAND 

MONTANA 

NEW MEXICO 

NEVADA 

OREGON 

SOUTH DAKOTA 

TEXAS 

UTAH 

I TOTAL 

NO. 

- 

24 
12 

3 
1 

7 
1 
- 
- 
1 

4 

1 

1 

1 

3 

~ 

1978 

59 

FOOTAGE 

- 

190183 

92227 

17035 

5595 
38385 

16234 
- 
- 
6254 

21503 

4003 

4266 

2628 

20742 

419055 

1979 

NO. 

5 

30 

10 

3 
1 

2 

1 

1 
- 
2 

12 

2 

1 

3 
2 

75 

FOOTAGE 

21235 

208961 
64844 

13543 

6500 

14356 

15231 

5562 
- 

13010 

72523 
12874 

4112 

24320 

17654 

494725 

19 80 

NO. 
- 

40 
7 
1 

1 

1 
2 
- 
- 
4 

8 

3 
- 
1 
- 

68 

FOOTAGE 

- 

292638 

60424 

9104 

7000 

7981 
32942 

- 
- 

23380 

57399 
13004 

- 
13940 

- 
517812 

8 

212 

77 

16 

5 
16 

4 
1 

1 

16 

40 

10 

2 

5 

15 

TOTAL 

G T p z G -  
48923 

1574052 
524526 

97066 

29668 

106569 

64407 

5562 

6790 

111495 
229211 

51501 
8378 

40888 

114176 Gq- 3013212 
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FIGURE 3-1 

THIRTEEN STATE SUMMARY OF TOTAL NUMBER OF DEEP GEOTHERMAL WELL COMPLETIONS 
19 73- 1980 
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TABLE 3-3 

CVE 

Other 

10 

25 

38 

51 

60 

83 

118 

139 

T o t a l  

38 

81 

129 

181 

22 6 

2 85 

3 60 

42 8 

ANN 

--- 
1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

G e y s e r s  

22 

21 

24 

23 

28 

24 

30 

40 

22 

43 

67 

I m p e r i a l  
V a l l e y  

6 

13 

24 

6 

7 

11 

16 

8 

12 

10 

7 

90 

118 

142 

172 

2 12 

NUMBER OF DEEP WELLS COMPLETED 

40 

48 

60 

70 

77 

Other 

10 

15 

13 

13 

9 

23 

35 

21 

T o t a l  

38 

43 ' 

48 

52 

45 

59 

75 

58 

I m p e r i a l  
V a l l e y  G e y s e r s  
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GEY - GEYSERS 
IMP - IMPERIAL VALLEY 
OTH - OTHERAREAS 

38 

OTH 

26.35 

- 

- 
IMP 

15.8: - 
GEY 

57.9: 

- 
1973 

43 

OTH 

34.9' 

- 

- 
IMP 

16.3 

GEY 
- 

48.E 

- 
1971 

48 
OTH 

!7.U 

- 
IMP 

22.9: 

- 
G N  

50% 

- 
1975 

52 

OTH 

!5.0' 

- 

7 

IMP 

30.8 

- 
GEY 

55. i 

- 
1 9  71 

I 

L7.8% - 
GEY 

52.2% 

- 
1977 

YEAR 

FIGURE 3-2 

NUMBER OF DEEP WELLS 
COMPLETED ANNUALLY 

35 

59 

OTH 
39% 

- 

- 
IMP 

20.3 

- 
GEY 

40.7 

- 
1971 

75 
)TH 
6.7: 

- 
IMP 
3.32 

- 
G N  

40% 

7 

19 7 

68 
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- 

;o .92 
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- 
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TABLE 3-4 

THE 
GEYSERS 

57.9 

5 3 . 1  

51.9 

49.7 

52.2 

49.8 

47.8 

49.5 

PERCENTAGE DISTRIBUTION OF THE CUMULATIVE 
NUMBER OF DEEP WELL COMPLETIONS 

IMPERIAL 
VALLEY 

15.8 

16.0 

18.6 

22 .1  

21.2 

2 1 . 1  

19.4 

1 8 . 0  

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

I 
ALL OTHER 
LOCAT IONS 

26.3 

30.9 

29.5 

28.2 

26.5 

2 9 . 1  

32.8 

32.5 

TOTAL* 
~ 

100 

100 

100 

100 

100 

100 

100 

100 

* 
May n o t  add due t o  independent  rounding. 
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wells which were completed as potential producers. SUNEDCO's sixth well on the Dixie Valley prospect, 
the deepest in the State of Nevada (12,000 ft), was also completed as a potential geothermal producer. 

Still within Churchill County, Anadarko Production is drilling at the Salt Wells KGRA and has 
staked the location for a second well. At the Stillwater-Soda Lake KGRA Chevron is drilling a geother- 
mal wildcat in an area where two thermal gradient wells have reported bottom hole temperatures of 147°C 
(297°F) and 186'C (367°F). Union Oil is also planning to drill in the Stillwater-Soda Lake KGRA. 

In Pershing County, Getty plans to drill to 8000 feet in the southern portion of the Colado KGRA. 
Getty has completed eighteen shallow and intermediate depth wells in this area. 

AMAX is drilling in the Tuscarora Mining District of Elko County. The well depth is reported to be 
greater than 300 feet with a maximum temperature of 91°C (196°F). 
Sources: PIC NGS, Vol. 2, No. 5 0 ,  12/12/80 

Production testing is under way. 

Vol. 3, No. 4, 1/23/81 
Vol. 3, No. 9, 2/27/81 
Vol. 3, No. 10, 3/6/81 

Oregon 

During 1980, as part of the Mount Hood Geothermal Project, the Old Maid Flat (OMF) #1 well was flow 
tested and OMF #7A was drilled and tested by DOE. 
ent holes and drilled three new ones at Elliot Branch, Clear Branch, and Mount Hood Meadows. At McGee 
Creek a thermal gradient of 88"C/Km continued to a total depth of 610 meters (2000 feet). 
wells in Old Maid Flat had adequate temperatures but inadequate water. None of the three new wells were 
deep enough to reach below the very active hydrology on the slopes of the mountain, but the Clear Branch 
hole cut highly permeable fracturing along the Red Hill Fault and the Mount Hood Meadows gradient had 
curved up to 75"C/Km at the bottom of the well. 

The USGS deepened the Pucci and McGee thermal gradi- 

The two deep 

Several new leads have been developed during the drilling activity on Mount Hood. Abnormal temper- 
atures in the mud flows of Old Maid Flat may indicate buried hot springs. 
were encountered at McGee Creek and are probable at Mount Hood Meadows. 
good permeability along the Red Hill Fault and the possibility of finding permeable zones below the 
Columbia River Basalt. This may open up targets closer to Portland. 
Source: DOE 

Very high heat flow rates 
There are also indications of 

New Mexico 

By the beginning of October, 1980, Union Geothermal had completed its sixth potential production 

This hole bottomed out at 6006 feet and is 
well at the Baca Location in the Valles Caldera. 
this well was completed during the first week of January. 
capable of commercial production. 

It was also reported at the end of January that New Mexico State University had scheduled new dril- 

Drilling on the seventh well began in mid-October and 

ling for its direct use project at La8 Cruces. 
the University's original 1979 production well. 

The new well will be drilled to 1000 feet and offsets 

Sources: PIC NGS, Vol. 3, No. 2 ,  1/9/81 
Vol. 3, No. 3, 1/30/81 

Utah - 
During the last quarter of 1980 Mountain State Resources Corporation (MSR) entered into a joint 

venture agreement with Union Oil Company of California. Union Oil will drill and test a temperature ob- 
servation hole to a depth of 2000 feet on an MSR/Chevron lease in the Monroe-Joseph KGRA. In 1982 Union 
must complete a 6000 foot geothermal exploratory well, unless a commercial reservoir is encountered at a 
shallower depth. MSR and Chevron will assign all their rights t o  the Joseph Hot Springs parcel to 
Union, but will retain a 2.5 percent overriding royalty. 
operations specified in the agreement and find geothermal fluid, Union is to assign a 1.25 percent 
overriding royalty to both MSR and Chevron on certain Union leases in Sevier County. 
Sources: PIC NGS, Vol. 2 ,  No. 47, 11/21/80 

Should Union Oil complete the drilling 

The Geyser, 12/15/80 

Hawaii 

By the end of 1980, Geothermal Exploration and Development Co. (GEDCO) had completed its well in 
the Apihikao-Puna Rift Zone on the Island of Hawaii. 
feet and is about 2-112 miles southwest of the HGP-A Development Group well on the eastern rift zone of 
Kilauea Volcano. 

The well reached a depth of approximately 7000 
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Early this year Barnwell Geothermal, which owns 80 percent of GEDCO, received a permit to drill the 

The objective of the initial phase of this development program is to bring 10 
first of six wells near the HGP-A discovery. 
five permits are pending. 
to 15 megawatts on line by 1983 or 1984. 
ing for drilling in the Kapoho Area. 
between the Kapoho Land Partnership, Dillingham Corporation, and Thermal Power Company. 
wells are planned in the Kapoho Area. 
required special use permits. 

This will be a joint venture with GEDCO. The remaining 

GEDCO-Barnwell also has several other well applications pend- 
Additional activity in the Puna area includes a joint venture 

Two 8000 foot 
The Hawaii County Planning Department has already approved the 

Soirces: PIC NGS, Voi. 2, No. 41, 10/10/80 
Vol. 2. No. 52, 12/24/80 
Vol. 3; No. 3,71/16/81 

California 

Early in the third quarter of 1980 Aquafarms International of Mecca, California completed a geo- 
thermal direct use well to supply its commercial scale prawn farm in Southern California's Coachella 
Valley. 

In October the City of Susanville (Lassen County) began drilling for a three phased direct use 
project. 
requirement of 14 public building complexes. 
cial park, 9 miles east of Susanville. 
developed for 126 residences and a commercial park within the city. 

The first phase calls for two production wells and one injection well to supply the heating 
The second phase is independent development of a commer- 

In the final phase of the project a heating system will be 

In November 1980, it was reported that the aerospace firm Rohr Industries, Inc. in Chula Vista will 
drill a 1500 foot hole to tap heat sources ranging from 150-250 degrees Fahrenheit. 
include space and water heating and paint drying. 
half of Rohr's natural gas consumption which represents 39 percent of the firm's energy bill. 

Expected uses 
If successful the geothermal system could replace 

Plans for several holes in the Imperial Valley were announced by Imperial Magma (a subsidiary of 
Magma Power). Two production wells will be drilled in the Salton Sea KGRA, one near the production 
wells outside of Niland and one near the San Diego Gas and Electric 10 MW flash binary power plant. 
addition, six other holes are planned in the KGRA. 

In 

Magma Power filed a plan of operation for development for drilling two wells on its East Mesa 
lease. 

Also in the Imperial Valley, McCulloch Resources Company (MCR) announced plans to drill a 12,000 
foot geothermal well near Brawley. 

If TRW successfully completes its geothermal production well, 44P Holly Sugar, the company plans 5 
more production wells and 1 or 2 more injection wells elsewhere in Imperial County. 

The California Department of Water Resources (DWR) and GeoProducts of Oakland, California, obtained 
federal assistance from DOE. 
(Lassen County) combining low temperature geothermal energy with burning wood waste to produce electri- 
cal energy. 

DWR and GeoProducts plan to build a 55 MW power plant near Honey Lake 

In January, California Energy of Santa Rosa announced plans to begin drilling at the China Lake 
Naval Weapons Center during the second quarter of this year. If the reservoir is confirmed the initial 
stage of the development plan calls for the production of 35 MW from a powerplant to be on line by late 
1984. 
Sources: PIC NGS, Vol. 2, No. 30, 7/25/60 

Ultimately the field would be expanded to produce 75 MW. 

PIC NGS, Vol. 2, No. 46, 11/14/80 
L.A. Times, 11/12/60 
Record Bee, Lakeport , CAS 12/31/80 
PIC NGS, Vol. 2, No. 52, 12/31/80 

Vol. 3, No. 5, 1/30/81 

Idaho - 
Drilling was started in August for the Idaho Mall direct use project in Boise. The well was c m -  

pleted late in December. 
ments of seven Capital Mall buildings (750,000 square feet). 
Sources: Idaho Statesman, Boise, ID, 11/11/80 

It is estimated that the well will provide 90 percent of the heating require- 

PIC NGS Vol. 3, No. 8, 2/20/81 
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4.0 EXPLORATION 

This s e c t i o n  p resen t s  pe r iod ic  r e p o r t s  of exp lo ra t ion  a c t i v i t i e s  pe r t inen t  t o  geothermal energy 
Included i n  t h i s  i s s u e  of t h e  Geothermal Progress  Monitor i s  a s t a t u s  r e p o r t  on t h e  DOE/ i n t e r e s t s .  

N u s t a t e  geothermal mapping program. 
l i g h t e d  along with a few b r i e f  i t e m s  on research awards t o  improve exp lo ra t ion  techniques.  

Several  regional  and l o c a l  exp lo ra t ion  e f f o r t s  are a l s o  high- 

e 

e 

The S t a t e  Geothermal Mapping Program 

The state geothermal mapping program is  a j o i n t  e f f o r t  of t h e  Department of Energy's Division of 
Geothermal Energy (DOE/DGE), t h e  National Oceanic and Atmospheric Adminis t ra t ion 's  National Geo- 
physical  and Solar T e r r e s t r i a l  Data Center (NOAA/NGSDC) and state resource assessment teams. 

Several  s t a t e s  t h a t  p a r t i c i p a t e d  i n  t h e  program produced "publ ic  usage" maps. These maps pro- 
vide d e t a i l e d  information t o  t h e  pub l i c  including u s e r s ,  developers ,  planners ,  l e g i s l a t o r s ,  and 
members of t h e  l e g a l  and f i n a n c i a l  communities. 
shown on each map include: 

The d a t a  sets f o r  t he  thermal sp r ings  and w e l l s  

Tempera t u r  es 
Flow r a t e s  
To ta l  dissolved s o l i d s  content  
Depth of w e l l s  
Descr ipt ive paragraphs denoting areas of present  use o r  p ro jec t ed  use 
Areas of high p r o b a b i l i t y  f o r  f u t u r e  d i scove r i e s  
Gradient ranges 
Heat flow values  
Known Geothermal Resource Areas (KGRA's) 

Each map also i nc ludes  c u l t u r a l  and p o l i t i c a l  d a t a  sets. Although t h e r e  may be some v a r i a t i o n s  
as t o  t h e  l e v e l  of d e t a i l  reported by each s ta te ,  the  codes and symbols a r e  s tandardized from 
map t o  map. 

Pub l i c  usage maps a r e  c u r r e n t l y  a v a i l a b l e  f o r  C a l i f o r n i a ,  Colorado, Idaho, New Mexico, and Utah. 
M ~ D S  f o r  Washington. Texas and North Dakota are scheduled f o r  pub l i ca t ion  by July 1981. I n  - ,  

adh i t ion  t o  t h e  maps, NOAA has compiled and published a document e n t i t l e d  Thermai Springs L i s t  
f o r  t h e  United S t a t e s ,  NOAA Key t o  Geophysical Records Documentation Number 12. The list is  
arranged a l p h a b e t i c a l l y  by s t a t e  and provides the  sp r ing  name, t h e  l o c a t i o n ,  t h e  most r ecen t ly  
reported su r face  temperature and the  appropr i a t e  USGS topographic map coverage. 
Source: The Geyser, Vol. 7, No. 4,  10/24 /80  

Powell But te  Tested f o r  Geothermal P o t e n t i a l  

I n  l a t e  September, t h e  Oregon Department of Geology and Mineral I n d u s t r i e s  d r i l l e d  s i x  500 f o o t  
test holes  nea r  Powell Butte between P r i n e v i l l e  and Bend. DOGAMI geo log i s t s  were wai t ing u n t i l  
November f o r  temperatures t o  s t a b i l i z e  before  announcing t h e  r e s u l t s  o r  eva lua t ing  t h e  explora- 
t i o n .  However, by e a r l y  October Francana Resources, Znc. of Denver w a s  a c t i v e l y  seeking leases 
from l o c a l  ranchers  i n  order  t o  continue the  explorat ion.  
Source: Sunday Oregonian, Po r t l and ,  OR, 10/15/80 

P o t e n t i a l  Geothermal Energy f o r  Albuquerque, New Mexico 

Prel iminary r e p o r t s  of t h e  r e s u l t s  of a two-year Universi ty  of New Mexico s tudy  ind ica t ed  t h a t  
d i r e c t  use geothermal energy sources are ob ta inab le  at economic depths wi th in  t h e  Albuquerque 
metropol i tan area. 
Source: GRC Bu l l e t in ,  9/80 

Exploratory Work Scheduled i n  Southeastern Arizona 

I n  December i t  was announced t h a t  P h i l l i p s  Petroleum obtained approval t o  d r i l l  t h r e e  tempera- 
t u r e  g rad ien t  w e l l s  t o  300 f e e t  i n  Greenlee County. Union O i l  Co. a l s o  plans t o  d r i l l  a 1000- 
f o o t  heat  flow w e l l  i n  Cochise County. 
Source: DOE-ID, 12/80 
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Idaho Geothermal Study 

The Universi ty  of Idaho i s  conducting a systematic  s tudy  of the  geothermal resources  i n  t h e  
Blackfoot River Basin of Southeastern Idaho. The pro jec t  inc ludes  loca t ing  thermal and non- 
thermal sp r ings ,  and analyzing t h e i r  mode of occurrence and water chemistry t o  determine t h e  
types of rock t h e  water flows through. 
being co l lec ted .  
Source: GRC Bu l l e t in ,  12/80 

Well log  da ta  from deep d r i l l i n g  a c t i v i t i e s  is a l s o  

Geothermal Assessment i n  Nebraska 

Analyses of shal low hole  thermal grad ien t  measurements and bottom hole  measurements i n  deep o i l  
and gas explora t ion  holes  i n d i c a t e  t h a t  p o t e n t i a l  low-temperature geothermal resources  are 
access ib l e  t o  about two-thirds of t h e  S ta t e .  
Sources: Universi ty  of Nebraska 

APL/JHU, 3/81 

Prel iminary Resul t s  of Hot Dry Rock Explorat ion Program Reported 

I n  Ohio, a d i s t i n c t  pos i t i ve  temperature anomaly w a s  repor ted  i n  t h e  shal low aqu i fe r  a long the  
Cincinnati-Findlay Arch. 

In  t h e  mid-continent region,  t h e  panhandle of Nebraska, t h e  Miss i ss ippi  Embayment , and south- 
e a s t e r n  Michigan have been i d e n t i f i e d  as poss ib le  regions s u i t a b l e  f o r  developing and t e s t i n g  
an HDR explora t ion  s t r a t egy .  

An eva lua t ion  of a prospect  area i n  a co r r ido r  between Smith I s l and ,  Maryland and Assateaque 
Is land ,  Vi rg in ia  has ind ica t ed  a p o t e n t i a l  f o r  ex t r ac t ing  hea t  by t h e  HDR concept. 

Heat f low and thermal grad ien t  anomalies i n  Central  and Western New York are thought to r e s u l t  
from radiogenic  granite formations. The anomalies are as high as any o the r s  observed i n  t h e  
Eastern United S ta t e s .  
Source: APL/JHU, 3/81 

Tennessee Valley Geothermal Resource Appraisal 

Extreme western Kentucky and Tennessee ( the  Miss i ss ippi  Embayment) are t h e  most l i k e l y  areas t o  
show d i r e c t  hea t  geothermal po ten t i a l .  
pump app l i ca t ions .  
Source: APL/JHU, 3/81 

Shallow w e l l s  are considered t o  be nea r ly  I d e a l  f o r  hea t  

BLM I s sues  P e r m i t s  f o r  Temperature Gradient D r i l l i n g  i n  Nevada 

It was repor ted  i n  December, 1980 t h a t  t he  Bureau of Land Management had i ssued  more than  45 
permits f o r  geothermal grad ien t  d r i l l i n g  i n  four  Nevada count ies .  
were i ssued  f o r  explora tory  holes  i n  the  Big Smoky Valley area. 
t o  5 holes  i n  t h e  Grass Val ley area and f o r  a s i n g l e  500-foot w e l l  i n  t h e  Argenta Rim Area. 

In Eureka County, n ine  500-foot w e l l s  are planned nea r  t h e  Beowawe Geysers geothermal area. 
Three wells are a l s o  planned i n  the  S i lve r  Cloud Mine area of Elk0 County, and i n  Pershing 
County four  w e l l s  a r e  planned i n  t h e  Packard Wash area. 
Source: WE-ID, 1/20/81 

I n  Lander County, 29 permits  
Permits  were a l s o  i ssued  f o r  3 

DOE Awards Research Grants f o r  Geothermal Explorat ion Methods Improvement 

The Department of Energy has  awarded four  con t r ac t s  f o r  research  p ro jec t s  aimed a t  improving 
methods f o r  geothermal explora t ion .  
t i o n s  are provided i n  the  fol lowing l i s t :  

The responsible  organiza t ions  and b r i e f  p ro j ec t  descr ip-  

- Cal i forn ia  Divis ion Micro-Earthquake 
of Mines and Geology Survey and Analysis i n  

the  Mono-Long Valley 
KGRA 

- Department of Geology 
Stanford Universi ty  

Origins of Geothermal 
Reservoirs 
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- Institute of Geophysics A Quantitative Model of 
and Planetary Physics Water-Rock Interactions 
Univ. of Cal., Riverside in the Cerro Prieto 

Geothermal System 

- Department of Geophysics A Laboratory Evaluation 
Stanford University of a Sodium-Potassium- 

Calcium Geothermometer 

Source: PIC NGS, Vol. 2, No. 45, 11/7/80 
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5.0 LEASES 

The acquisition of leases by commercial developers is an indicator of both their long-term expecta- 
tions for developing general areas and their near-term requirements for developing specific sites. 
Because land acquisition must occur before exploration and development, the leasing process is a crucial 
phase in exploiting geothermal resources for energy production. 

This section reports activities of federal and state governments in making lands available for 
exploration for and use of geothermal resources. 
Bureau of Land Management (BLM) and the U.S. Forest Service (USFS) include the USGS Conservation Divi- 
sion, which maintains records of federal lease status, the Petroleum Information Corporation,National 
Geothermal Service newsletter, and other general geothermal news services. The National Geothermal 
Service is the main source of information on state land leasing. 

Sources of information on lands leased by the federal 

Section 5.1 summarizes highlights of the federal lands leasing program in 1980. Section 5.2, 
Recent Wjor Activities, includes information on recent state leasing activities. 

5.1 1980 Highlights 

Six major competitive lease sales were reported in 1980: three in Oregon, two in Nevada, and one 
A major lease sale scheduled by BLH in July for lands in at the Heber geothermal field in California. 

the Mono-Long Valley, California KGRA was cancelled as a result of an unresolved conflict over the lease 
terms. The highest bid in 1980 was submitted by Chevron USA for 10.26 acres in the Heber KGRA at 
$4,403.13 an acre, for a total of $45,776.11 for the parcel. The largest leased parcel was in Oregon's 
Alvord KGRA, for which Getty Oil bid $20.99 an acre for 14,461 acres. The greatest amount of land com- 
petitively leased in 1980 was also in the Alvord KGRA, a total of almost 32,000 acres. 
results of competitive lease sales in 1980 is presented in Table 5-1. 

A summary of the 

Table 5-2 presents a comparison of the status of geothermal leasing on federal and Indian lands at 
the end of PY 1979 and FY 1980. The greatest increases in the amount of land leased in 1980 were in 
Nevada and Oregon, states which were also areas of greatest competitive leasing activity in 1980. 

Figures 5-1 aad 5-2 present leasing activity (in cumulative acres) over the six-year period from 
1974 to 1980. 
about 39 percent of all offered lands. 
was essentially unchanged compared to the end of FY 1979. 

By the end of fiscal year 1980, about 550,000 acres of land were under competitive lease, 
The amount of KGRA land "currently leased" at the end of FY 1980 

Approximately two million acres were held under non-competitive leases at the end of fiscal year 
1980. This is about a 19 percent increase compared to non-competitive lease lands under lease at the 
end of FY 1979 and represents about 11 percent of all lease applications filed over the six-year period. 
Lands terminated or relinquished account for about 32 percent of lands ever leased non-competitively. 
The rate of federal actions on non-competitive applications increased significantly in FY 1980, compared 
to the three previous years. Nevertheless, the backlog of applications awaiting action rose slightly in 
FY 1980 because of an increased rate of new applications. 

Source: MITRE, 4/7/81. 

5.2 Recent Major Activities 

Federal Lands Leasing 

o USFS Modifying Leasing Decisions for Gifford-Pinchot National Forest 

The U.S. Forest Service (USFS) has rescinded a May 15, 1980 decision regarding leasing of lands 
in Gifford-Pinchot National Forest. The earlier decision, which established terms and condi- 
tions for leases being offered in the national forest, was considered by industry as too 
restrictive and led to a request from the Washington State Energy Office for a moratorium on 
offering new leases within the forest. 
USGS and other groups to re-evaluate the decision. A recent Draft Record of Decision by the 
Region VI Forester discusses the outcome of the review and states intentions to modify condi- 
tions surrounding remaining leases t o  be offered in the forest and to offer leases in 98 percent 
of the area in question. 

A similar controversy which arose last summer over leasing in the Inyo National Forest, which 
represents 280,000 acres of the Mono-Long Valley KGRA, has not yet been resolved. An admini- 
strative appeal filed with the USFS by Phillips Petroleum in June 1980 contended that specific 
provisions in the terms of the scheduled lease sale of acreage in the Mono-Long Valley KGRA 

The USFS denied the request, but agreed to meet with the 
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b- 
W 

ACREAGE ACREAGE ACCEPTED ' 
DATE KGRA~STATE HIGH BIDDER OFFERED ISSUED $ ACRE BIDS ($1 

118 Klamath F a l l s  OR I n t e r c o n t i n e n t a l  Energy Corp. 4,854.34 118.35 7.75 917.53 
Crump Geyser OR Hunt O i l  22,756.16 6714.53 1 .45  9711.93 
Alvord OR Anadarko 66,679.29 4743.34 68.93 326,972.93 

9.94 10,341.45 Bre i t enbush  H.S. OR Union O i l  of CA 1029.00 1040.00 

248.75 64.82 16,123.97 
D i x i e  Val ley  NV Geothermal Resources  I n t e r n a t i o n a l  9572.00 3.87 33,043.59 
Darrough H.S. NV N a t i o n a l  Geothermal Corp. 1720.00 9.30 16,000.00 
Darrough H.S. NV N a t i o n a l  Geothermal Corp. 1983.14 5.04 10,000.00 
Darrough H.S. NV Geothermal Resources  I n t e r n a t i o n a l  2380.04 3 .11  7401.92 

4/29 Alvord OR Anadarko 73,658.36 2560.00 155.28 397,515.80 
Alvord OR Anadarko 2520.00 90.23 227,379.60 
Alvord OR Anadarko 2400.00 62.36 149,664.00 
Alvord OR G e t t y  O i l  14,461.07 20.99 303,503.13 
Crump Geyser OR Chevron USA 19,642.59 80.96 13.06 1057.34 
Crump Geyser  OR Chevron USA 2568.46 2.25 5779.04 

9/23 Gerlach NV O c c i d e n t a l  Geothermal 2 7,02 5.00 2535.00 8.88 22,500.00 
I 1980.00 I 5.27 I 10,434.60 

4 /22  Steamboat S p r i n g s  NV Geothermal Resources  I n t e r n a t i o n a l  29,961.09 

- 

I I San Emidio Desert NV IChevron USA I 

TABLE 5-1 
* FEDERAL COMPETITIVE LEASE SALE RESULTS, 1980 

I 
10123 Alvord OR A 1  Aqu i t a ine  4,926.46 2360.00 105.77 249,617.20 

Alvard OR Hunt Oil 2566.46 8.32 21,352.95 

12/10 Heber CA Chevron USA 10.26 10.26 4,403.13 45,176.11 
1 

SOURCE: Compiled from Petroleum Information's National Geothermal Service newsletter 



TABLE 5-2 

CHANGES I N  THE STATUS OF GEOTHERMAL LEASING 
ON PUBLIC LAND DURING FY 1980 

1979 

-0- 

21,541 

68,943 

34,927 

246,722 

10,687 

954,577 

220,155 

228,929 

472,507 

19,774 

-0- 

7.448 

STATE 

1980 

-0- 

21,541 

67,830 

30,476 

153,427 

- 0- 

1,201,257 

210,014 

375,740 

453,677 

19,774 

5,120 

7.448 

Alaska 

Arizona 

C a l i f o r n i a  

Colorado 

Idaho 

Montana 

2 

3 Nevada 

New Mexico 

Oregon 

Utah 

V i r g i n i a  

Washington 

Wyoming 

TOTAL 

NUMBER OF LEASES' 

1979 

-0- 

13 
57 

25 

136 

6 

49 9 

12  1 

150 

278 

11 

-0- 

4 

1,300 

- 

1980 

- 0- 

13 
56 

22 

86 

-0- 

647 

120 

233 

269 

11 

2 

4 

1,463 

- 

CHANGE 

- 0- 

-0- 

-1 

-3 

-50 
-6 

+148 

-1 

+83 
-9 

-0- 

+2 

- 0- 

+163 

, ACREAGE LEASED' 

CHANGE 

- 0- 

-0- 

-1,113 

-4,451 

-93,295 

-10,687 

+246,680 

-10,141 

+146,811 

-18,830 

- 0- 

+5,120 
- -  

2,286,2101 2,546,3041 +260,094 

1 I 
I A s  of September 30 i n  t h e  r e s p e c t i v e  y e a r s  

21ncludes one lease of 120 acres on I n d i a n  l and .  

31ncludes one p r o s p e c t i n g  p e r m i t  on 79,590 acres on I n d i a n  l and .  

SOURCE: USGS, Conservat ion D i v i s i o n ,  O f f i c e  of Deputy Conservat ion 
Manager f o r  Geothermal, Menlo P a r k ,  CA. 
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1 1.4  

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

0.0 

irst  O f f e r s  

Cur ren t ly  Leased 

Terminated 
o r  Rel inquished  

77 78 7 9  80 75 76 + T.Q. 7 4  

FISCAL YEAR 

Source:  USGS, Conserva t ion  D i v i s i o n ,  O f f i c e  of Deputy 
Conserva t ion  Manager f o r  Geothermal, Menlo Pa rk ,  CA 

FIGURE 5-1 

COMPETITIVE GEOTHERMAL LEASES (KGRA Lands) 
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Applications 
Ever Filed 

. 
Applications 
Acted On 

Applications Awaiting 
Action 

Applications 
Withdrawn 
Ever Leased 

Rejected 

74 75 76 77 + T.Q. 78 79 80 

FISCAL YEAR 

Source: USGS, Conservation Division, Office of Deputy 
Conservation Manager for Geothermal, Menlo Park, CA 

FIGURE 5-2 

NONCOMPETITIVE GEOTHERMAL LEASES 
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e 

e 

were unacceptable to industry. 
offered in the KGRA was inconsistent with the land management agencies' mission to expedite 
leasing in KGRA's, was joined by three other major companies. 
poned until further notice by BLH. 
and a new revised decision by the Chief Forester is expected in April. 
scheduled until the decision is issued. 
Source: GRC Bulletin, 12/80; USFS, 3/26/81 

USFS Region VI to Process Leases 

The U.S. Forest Service (USFS) Region VI office in Portland, Oregon announced in October that it 
would process a backlog of 500 geothermal lease applications by the third quarter of 1981. 
Thirty-six more will be processed in the first quarter of 1982 and 21 in the first quarter of 
1983. The applications are for leases in seven different national forest areas of Oregon and 
Washington. 
Source: GRC Bulletin, 12/80 

The company, arguing that the small percentage of land being 

As a result, the sale was post- 
Regional Foresters are now re-evaluating the stipulations 

A lease sale will not be 

USFS to Lease in Deschutes National Forest 

A recently-completed supplement to the Environmental Assessment Report for non-competitive geo- 
thermal leasing in the Forest Rock Ranger District in Oregon's Deschutes National Forest details 
acreage to be set aside for different types of leasing and acreage where leases will be denied. 
The report prohibits leasing in old growth management areas, permits two-stage leasing in visual 
and game species management areas, and allows standard leasing in the remainder of the district. 
Under the two-stage leasing plan, the first stage will allow exploration up through the dril- 
ling of an exploratory well, while the second stage, which is contingent on discovering a usable 
resource and then completing a site-specific environmental assessment, would allow production or 
full-scale development of geothermal resources. 
study area had been awaiting the outcome of the leasing assessment. 
Sources: Pioneer, Madras, OR, 1/8/81 

Over 115 applications for leases within the 

Bulletin, Bend, OR, 12/31/80 
Herald and News, Klamath Falls, OR, 8/21/80 

Lassen Park Off Limits to Geothermal Exploration 

At the request of the National Park Service, a recent "Declaration By Taking" order issued by 
the U.S. Congress has restricted California's Lassen Park from geothermal exploration. 
action effectively took 566 acres of "inholdings" from 30 private individuals and corporations. 
One of the major reasons for taking the land, according to the park's chief naturalist, is the 
potential adverse effects of geothermal development on geysers and hot springs, effects which 
are not yet fully understood. Though exploration is no longer allowed in the park as a result 
of the declaration, the U.S. Forest Service has apparently not ruled out the possibility of 
allowing drilling near the park; a recently completed environmental study of the area just out- 
side the Lassen border includes detailed procedures to be followed during geothermal explora- 
t ion. 
Source: Chico News and Review, Chico, CA, 8/1/80 

Eighty-four Leases Approved in Idaho 

The BLM district office in Idaho Falls has recommended approval of 84 of 87 geothermal lease 
applications for 350,000 acres of land in southeastern Idaho. 
be issued with stipulations to protect sensitive resources in critical areas. 
Source: Deseret News, Salt Lake City, UT, 7/9/80 

The 

BLM recommended that the leases 

Coso KGRA Lease Sale 

The Bureau of Land Management and the U.S. Department of the Navy expect to reach an agreement 
in April on modifying a China Lake Naval Weapons Center land order to allow for geothermal leas- 
ing on the military base. 
The original order giving the Navy jurisdiction over the lands containing the Cos0 KGRA does not 
allow for geothermal leasing. 
will be made available for lease sale, which is tentatively scheduled for July or August 1981. 

The proposed 66,000 acre lease sale is for an area in the Cos0 KGRA. 

When the land order modification becomes effective, the resource 

Sources: PIC NGS, Vol. 3, No. 6, 2/6/81 
BLM, 3/26/81 
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Borax Lake Leases 

The Bureau of Land Management (BLM) has issued four leases for geothermal exploration in 
Oregon's Borax Lake area to Anadarko Production Company and Getty Oil. 
ENVIRONMENTAL ACTIVITIES). 

(See Section 11.0, 

Leasing of State Lands 

Utah -- Only one tract of twelve offered by the Utah Department of Natural Resources drew an 
application at a sealed bid sale in September 1980. 
paid by a private individual for lands in the Meadow-Hatton KGRA in Millard County. 

California -- Geothermal Power Corporation was the apparent high bidder in a lease sale of 120 
acres of reserved state mineral lands in Lake County last July. 
net profits for the parcel. 
pal Power Corporation. 
Sources: Independent Coast Observer, Gualala, CA, 8/25/80 

- 
A total of $1710.02 or $3.02 an acre was 

The company bid 30.6 percent of 
The only other bid was submitted by the Northern California Munici- 

PIC NGS, Vol. 2, No. 4 0 ,  10/3/80 

Revieions to California Exploration Regulations 

The California State Lands Commission has proposed minor revisions t o  its regulations dealing 
with exploration, leasing and development of geothermal resources on state lands. The Commis- 
sion's proposal would allow deferral of drilling requirements at any time during the lease and 
vould extend time limits during which the owner of surface lands for which the state has 
reserved the minerals can exercise his option to match a high bid in a competitive legse sale. 
According to the Commission, the amendments are designed to assist both the Commission and 
industry to develop the resource on state lands more rapidly. 
Sources: Times-Star, Middletown, CA, 10/2/80 

Observer, Sacramento, CA, 10/17/80 
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6.0 OUTREACH AND TECHNICAL ASSISTANCE 

Outreach and technical assistance is provided to individual citizens, cities, businesses, and 
thers interested in pursuing the use of geothermal energy for space heating, agricultural, industrial 
rocessing and other applications. 

A program funded by the Division of Geothermal Energy offers up to 100 hours of technical and eco- 
nomic assistance to interested potential users of geothermal energy. 
intended to include a complete engineering study of potential users' problems, but rather an identifica- 
tion of possible problem areas. 
tory, and the Oregon Institute of Technology provide basic engineering evaluations; Gruy Federal, Inc. 
and the University of Utah Research Institute perform geothermal resource analyses. 
Federal can provide up to 100 hours of geologic/hydrologic assistance to potential users of geothermal 
resources in the eastern portion of the United States. 
with the surface facility engineering and economic analysis assistance provided by Johns Hopkins Applied 
Physics Laboratory.) Further, these technical assistance centers utilize the capabilities of the Brook- 
haven National Laboratory, which has developed a computer model to analyze the technical and economic 
feasibility of geothermal district heating systems; and the Earl Warren Legal Institute, which assesses 
legal and institutional ramifications of geothermal development. 
be phased out in A' 1982. 

The assistance provided is not 

The Applied Physics Laboratory, the Idaho National Engineering Labora- 

(For example, Gruy 

The assistance can be provided in conjunction 

Federal funding for these centers will 

The National Conference of State Legislatures (NCSL) provides technical assistance to state legis- 
latures. 
ing to legislation which will provide a favorable climate for geothermal development. 
research documents and, in conjunction with state legislatures, identifies issues of concern, analyzes 
policy options and proposes legislation. 
Federal funding for this program will be phased out in FY 1982. 

The NCSL Geothermal Project is designed to encourage and facilitate state policy reviews lead- 
It prepares 

The Project includes water-source heat pumps within its scope. 

A geothermal components analysis program is offered by the Division of Geothermal Energy. The 
objective of this program is to increase understanding of geothermal materials performance in field 
applications. 
rials need not be considered "failed" to qualify under the program. 
gram, DGE is able to identify and study materials problems, review designs, and recommend solutions. 

The analysis of electric and nonelectric components is provided at no cost, and the mate- 
Through the materials analysis pro- 

6.1 Recipients of Technical Assistance During 1980 

The centers funded under the Division of Geothermal Energy's 100-hour technical assistance program 
received many requests during the year. 
sented in Table 6-1, 
ethanol production at various sites was noted. 

A sample of the projects receiving assistance in 1980 is pre- 
An increase in the number of requests to assess the feasibility of geothermal 

6.2 Recent Major Activities 

Described below are selected projects recently requesting or receiving technical assistance and 
other outreach efforts. 

Geothermal Space Heating Considered at Kings Bay Naval Base, GA 

Using available data, the prospects for using geothermal energy for space heating at the Naval 
Facilities Engineering Command (NAVFAC) were estimated and discussed with representatives from 
this military installation. 
Source: JHU/APL, 3/17/81 

Oregon Institute of Technology Recruits Private Engineering Firms 

The OIT Geo-Heat Center's Technical Assistance (TA) program, which provides preliminary engi- 
neering and economic feasibility studies, began recruitment of qualified private engineering and 
consulting firms interested in obtaining first-hand geothermal project experience. 
Geo-Heat Center's requests for assistance under the TA program will be subcontracted to selected 
firms. The Center's TA program covers the states of Oregon, Washington, Nevada, California, 
Arizona, Alaska, and Hawaii. 

Some of the 

A total of between 40 and 50 feasibility study subcontracts will be awarded by OIT and the other 
technical assistance centers during calendar year 1981. Past subcontracts have included assess- 
ments of geothermal space heating systems for schools, hospitals, and municipal buildings. One 
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S S I S . , 6 0 0 0  UNIT S U E C I V I S I O N  

100.0 E PEAS. STUD¶ O F  DENS. CP HOOD B 
IonAss R E S I C O I ,  CEO. F C R  PROC. 

BEAT. 

1.0 

100.0 E UOOD C H I P  L R I I N G  FOR PRESTO LO 
GS,FEAS. S l O O I  C O I P L E l E  

5.0 E 2 0 - 3 0  HCIiS,CAOBCB,EOSIUESSES, 
USFS ELDGS. ,TECH. ASSIS.  FROB 
O I T  

4.0 RECEIVED 'IECll. ASSIS .  €Ron PGC 
G , P R E L I l .  L E S I G l  UNCEFFAl 

PROPOSED B E A ' I I N G  OF UAIL,NUEI  
FRCV. TECH A S S I S .  

3 .0  

10.0 P I L O T  P R O J E C ' I , D I S I F P O I I I .  EIPL . RESULTS,'IECB. ASSIS. e f  E G G G  

420.0 I ETHANOL PIANI, 7 n I L .  GALIYR, 
FEED.-EARILI.SPEK. GLGE FUND- 
U U R I  PROV. I E C U .  A S S I S .  



TABLE 6-1 
PROJECTS RECEIVING AIC UNDER DOE TECHNICAL ASSISTANCE FRCGf iAl  

TYPE FEDERAL S I 1 1 1  LOCAL 
OF F I R S l .  FUNDS FUNDS FUNDS ETO/YEAR BTU 

STATE OPERATORELCCLTIGN USE YEhR $000 $000 SOOU B I L L I O N S  ESTIH CCHHFNTS 

UT 

V A  

RA 

SA 

WA 

W A  

UNKNCWN 
CKYZTAL HS 
SALT L A R E  

NAVAL AIR R E F I T  F A C I L I l Y  
S E W P I L S  PT.COIfPLEX 
NORFCIK 

C I l Y  CF O l H E L I O  
O l H E L L O  
n m n s  
C I T Y  O F  NORTH EONNEVILLE 
NORlH E O N N E V I I I E  
SWAHANIA 

ONWNCWN 
DAVIS  HIGH SCHOCI  
Y A K I l ! A  

JOAN GRAHAn ,A-ESOC. 
S I .  E L I Z .  HOSE. 
YARIHA 

RCSEPL 

c n s B  

C l D H  

CEDHPH * 

CHSE 

CHSH 

- 5  E GREENHOUSE BEING EVAL., EGEG P 
R O V .  T E C A . B S S I S .  

3 . 3  E FEAS. STUDY EY APL CODPLETE-RE 
COflfl. G E O I H E R l A I  USE W/OUT B E A  
T P o m  

5.0 E 012 T O  DO FEAS. STUDY 

5 . 0  E POSS. E X P A I S I C N  'IO LIGHT I N D U S  
, APPLIC.  

1.0 E F E A S I B I I I I I  S'IUEY EY C I I  

1.0 E E E A S I B I L I ' I Y  STUDY EI C I T  

PROJECT TOTAL 2,393.0 

* CESIGNATES R E C I E P T  O F  GOVERNDENT FUNDING 
E I N D I C A I E S  ANNUAL ENERGY US? U A t  E S T I n A ' I E E  EP HITAE: A I I U H I N G  T U 1 1  

60,000 BTOS O F  GEOTHERllAL HEAT AFE USED FER GALLCN O F  ETHANOL FRODUCED. 
WHERE CAPACITY IS ONKIIOWN, I T  IS  PRESONED T O  E E  1 f i I L L I O N  GALLONS/XEAR. 

KEY F C h  T P F E  OF USE 
* * * . * * * * * * * * * * ~ * t ~ * * * * * * ~ * * * * V * * * * * * * * * * * * * * * * * * * * * *  

USE CATEGORY: lQ = ACOACQLTORAL 
AG 5 AGRICULTURAL I N  = I N D C S T B I A I  
cn = C c n n m c I A L  IiE = R E S l C E N l I A L  
KC = FECREATICNAL 
APPLICATION:  hQ = ACOACULlURE 
AG 5 AGRICULTURE EO = E C I I E I i  WATER 
EA = EATB CG = CAHPGRCONI: 
RR = ECTTLED RATER D H  = D I S ' I B I C T  BEAT 
CW = CCIf lDNITY WATER S O P D I Y  GI: = GAhCEN 
EO ENBANCED O I L  RECOVERY HH = HOT P A l E B  
GH = GKEINBOOSE I N  = LAUND6Y 
IR = I R R I G A T I O N  PL = P C C I  
PH = PROCESS BEAT S C  = SPACE CCCLING 
SH = SPACE HEATING 3 P  = SEA 
sn = s n o r t / I c E  m i l  
SW = STOCK WAlERIIIG 



subcontracted request made to OIT involved the use of geothermal heat for a wood waste dryer in 
Oregon. 
Source: OIT, 12/80 

0 Geothermal Community Workshop Held in Oregon 

A Geothermal Community Workshop was held in December 1980 at Oregon Institute of Technology. 
The morning session consisted of classroom-type instruction using Geothermal Resources Council 
Special Report No. 8, "Direct Utilization of Geothermal Energy: 
The afternoon session involved a field trip to six geothermal application sites. 
Light, OIT president and Derek Freeston, Geothermal Institute, University of Auckland, New 
Zealand were the luncheon and dinner speakers. 
County, Lakeview, Vale, Corvallis, McKenzie Bridge, the Bureau of Land Management, Bellevue, 
Richland, and Snohomish attended. 
Source: OIT, 12/80 

A Layman's Guide" as a text. 
Dr. Kenneth 

Community representatives from Bums, Union 
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7.0 FEASIBILITY STUDIES AND APPLICATION DEMONSTRATIONS 

The U.S. Department of Energy, Division of Geothermal Energy, has issued solicitations and awarded 
funding for direct use feasibility studies (Program Research and Dkvelopment Announcements). 
has been provided for site-specific agribusiness, industrial process heating, and district and institu- 
tional heating evaluations of direct use potential. 

Support 

As a result of two direct use demonstration solicitations (Program Opportunity Notices), 21 demon- 
stration projects are being funded on a cost-shared basis by the U.S. Department of Energy, Division of 
Geothermal Energy. These applications seek to demonstrate the economics and technical feasibility of 
the direct use of geothermal energy. When operational, these projects will produce close to 2,954 bil- 
lion Btus per year, the equivalent of 509,000 barrels of oil. At present, 4 demonstration applications 
are in service, providing 105 billion Btus per year (see Table 7-1). 
development, as described in Table 7-2. 
phased out in FY 1982. 

7.1 1980 Highlights 

The other 17 projects are under 
Federal financial support for these kinds of projects will be 

The following DOE-funded direct heat demonstrations achieved operational status in 1980: 

Klamath County YMCA, Klamath Falls, Oregon - 
A geothermal system successfully supplies energy to heat a 30,000 square foot recreational cen- 
ter and an Olympic-size swimming pool. Geothermal fluid at a temperature of 147'F is extracted 
from a 1410 foot well, flowing at 350 gallons per minute. 
through a heat exchanger, and disposed of down another well. 
$250,000. 

The hot water is then circulated 
Total system costs approximated 

Diamond Ring Ranch, Hayes, South Dakota - 
This direct use demonstration satisfies the space heating demands of two mobile homes, two per- 
manent residences, a shop building, a bunkhouse, a hospital barn, and dries all grain harvested 
on the ranch. 
ting the soil. 
other heating is accomplished via water-to-air heat exchangers. 
small grains such as wheat, oats, and barley in the summer and corn in the fall. 
100 gallons of geothermal fluid per minute flow to the grain dryer. 
total heating energy demand of the ranch. 

The 153°F water is also used to irrigate lawns, gardens, and trees without affec- 
A garage is heated with a series of pipes embedded in the concrete floor. bl1 

The grain dryer is used to dry 
Approximately 

The resource fulfills the 

0 St. Mary's Hospital, Pierre, South Dakota - 
A 2100 foot well drilled into the Madison aquifer supplies 106°F geothermal water at a rate of 
375 gallons per minute for hospital space heating. 
the space heating needs of a new 70,000 square foot wing, and partial heating needs of the orig- 
inal hospital complex. Geothermal energy space heats the high volume of outside air required to 
flow into the hospital for ventilation. 
water from 55°F to 100"F, before going to a conventional oil-fired unit. 
thermal system is expected to save 115,000 gallons of fuel oil annually. 
thermal fluid is pumped into the Missouri River. 
funded by DOE); the system is expected to save $109,000 annually in fuel costs. 

This application satisfies 100 percent of 

The well also provides energy to preheat domestic hot 
The St. Mary's geo- 
The discharged geo- 

Project costs totalled $712,000 (75 percent 

Haakon School District, Philip, South Dakota - 
The high school, the elementary school, and four other school buildings in Philip are supplied 
with space heat and domestic hot water from a 4200 foot geothermal well. 
the water is  pumped to downtown businesses to meet about half of their heating needs. 
ect, which cost close to $1.1 million, could save the school district as much as 36,000~gallons 
and the businesses 26,000 gallons of fuel oil annually. 

From these facilities, 
The proj- 

Federally-funded direct use demonstrations which were terminated during 1980 are described below: 

0 Ore-Ida Potato Processing Plant, Ontario, Oregon - 
This food processing direct uee application was abandoned in early 1980, when extensive drilling 
failed to locate a sufficient quantity of hot water to satisfy plant needs. 
to 10,000 feet, produced 400°F bottom hole temperatures, but the flow rate fell far short of 
that expected. 

The well, drilled 
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STATE OPERATCRELOCATICR 

TABLE 7-1 
DOE-SPCRSOEED A P P L I C A T I O N  DEIONSTRATIOUS 

I N  SERVICE 

TYPE FEDERAL STATE LOCAL 
FIRST OF FONOS F u m s  F a n o s  B T U / I P A R  
YEA6 USE 1000 S O 0 0  1000 B I L L I O N S  E S T I I  CO8RENTS 

OR KIAIIATH COUIITY YnCA 1980 R C S B  * * 5 . 0  ECB-79 
KLAIATH F A L L S  
K I A I A T H  

P O U - 7 8 , E E A T I I G  PARI4 BLDGS., SC GENT ARISTRONG 1 9 8 0  lGSHSUPH * 78.7 
C 6 1  GRAIW,UARI STOCK UATEA 

SD HAAKOII  SCHOOL D I S T R I C T  1980 I U D B S H  * 9.5 PCN-78,  e conn. 5 BLCGS SCHCCI In BLDGS.,OEER., PROGRESS 

D I A I C N D  R I I I G  I I l l C H  
HAAKCI 

P H I L I P  
HlAKCll 

1980 CISAHU * 11.4 ECN-78,  HOSPITAL SPACE HEATING SD ST. IARI'S B O S P I T A L  
P I E 8 6 t  
HOGBES 

1 0 4 . 6  STATUS T C T A I  

* DESIGIIATES R X C I E P Z  OF G O V E R I I E l T  PONDIIIG- 
I! I I D I C A T I S  AIIBOAL EIEBGI USE R B I  L S T I I I T E C  ET I I T R L :  ASSOIIING THAT 

60 ,000  ETOS OF GLOTBERHBL REAT A B E  USED FEB GALLON OF ETHllNOI FRODUCED- 
UHERE C A P A C I T I  IS UIIKIIOUB, I T  I S  P N E S U I E O  TO EE 1 l I L L I O U  GALLORS/IEAR. 



TABLE 7 - 2  
DOE-SPCNSOEED A P P L I C A T I C N  DENONSTRATICNS 

U N  DER DE VEL0 Ps ENT 

TYPE 
FIRST O F  

STATE OPERATCREIOCATICN YEA6 USE 

CA 

CA 

CA 

CA 

CA 

co 

I D  

I D  

FIT 

NV 

NV 

on 

HOLLY SUGAR CCRPC6ATION 1981 I N F H  
ERAHLEY 
I l3PEE.I AL 

1981 CIISCHR C I T Y  O F  EL CERTFO 
EL CENTBO 
I P P E R I A l  

C I T Y  C F  S U S A N Y I I L E  1981 csca 
LAs-CEn 
S U S A N V I L L E  

GEOTHERIAL €OREE CORPOBATION 1 9 8 2  IIOSUAG 
KELLEY HS , I  

noccc 

1981 A C  ACUA€ARIlS I N T E R N A T I O N A I  
IIECCA 
B I V E G S I D E  

TCWN OF PAGOSA S E R I N G S  
FAGO-CA HS 
ARCHULETA 

W A R I  S P R I N G S  BCLLOH 
E C I S E  
A C A  

l3ADISON COUNTY ENERGY C 
BFXEURG 
l ADI-CON 

W A R l  S P R I N G S  STATE H O S P I T A I  
CEER LODGE 
E E E B  LODGE 

E I K C  HEAT COIIFANY 
E I K C  
E I K C  

SI 

1981 BEDH 

1983 c n C n  

N 1981 IIUCHFH 

1981 CLlSARR 

1982 IIUDHPH 

AIDROTHEHIIAL ENEFGT CORPCLATION 1981 EESHAW 
RENO 
WASRCE 

1981 cmn C I T Y  O F  KLAIIATH E A L I S  
K I A I I A T H  F A L L S  

FEDERAL S T A T E  L O C k L  
FUNCS FUNDS FUNDS B'IU/YEIIR 

$000 $ 0 0 0  B I L L I C I ( S  $000 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

1 , 3 0 0 . 0  

* 7.0  

* 41.0 

175.0 

171.0 

32.0 

* * 207.0 

680.0 

26.0 

25.7 

* 5.0 

* * 35.u 

c o n n E n T s  E S T I H  

E 

PULF CRY.,FRIP. POND. O N 1 1  IF 
P I I O T  F A C I I I T I  A SUCCBSS,FCN- 
I 9  

CCCLING OP cons. C E N T E E ,  PCN 
7 9 , P R Q A  PREV. FURDPD (S125R), 
D R J L I .  TO E E G I R  3/81 

POR-79,RSLI  PEGIN CONSTRUCTICN 
S P R I N G  '81 ,PRDA FREY. EUNDEO 
(S12UR) ,ED& FURCS 

PGN-79 

P C N - 7 9 , R A I S I N G  ERAYNS,PUOJ. 
C O S T S - S l 0 9 O K  

PCN-79,PROD. R E L I S  DRILLEC,  
F I N A L  DESIGN I N  PROGRESS 

PCR-79,UPGRADE PII .SPGS.CISI .  
HEAT, P b E L I l -  DESIGN CCIIPLETE, 
E D A  FUNDS 

FOCC PROC., PGN-79,DHILLING 
TEBIIIU.  DOE T C  I C H  TEIIP,RES. 
ASSESS. I N  PROGRESS 

HCSPITAL,PON-79,FROBLElS R /  
REL1,PROJ.  IS S'IALLED 

3 CCIIIIPRCIAL E L D G S . .  C A S I N C  E 
LAUNDPY, PCN-79,WELLS DRILL.,  
RES. ASSESS. I N  FROG. 

SUNCANCE APT. C C I I P L E I ,  FON-79 

D I S T R I C T  HEATING O F  1 4  C I T Y ,  
COUNTY,STATE, AND FED. BLOGS. 
FCR-79 KL A OAT A 



TAELE 7-2 

UNDER DEVELOPNEN? 
DOE-SPONSORED A P P L I C A T I O N  DEHONSTRAlIONS 

TYPE FEDERAL STATE LOCAL 
F I R S T  OF FUNCS FUNDS FUNDS BTU/YEAR 

STATE OPERATORtLOCATION I E A R  USE IO00 $000 $ 0 0 0  B I L L I O N S  E S T I N  

TX 

TX 

UT 

UT 

UT 

T . 8 . S .  NEHORIAL HOSPITAL 
HARLIN 
F A L L S  

l lAVIRRO COLLEGE AND HOSPITAL 
CCRSICANA 
NAVABRO 

UTAH STATE P R I S C B  
C 6 Y S T A L  8.5 
SALT LAKE 

UTAH ROSES, INC.  
SANDY 
SALT LAKE 

HONFOE C I T Y  
HCNBCE C I T Y  
B E V I € R  

1981 ClSH * 

1981 CHSH 

1982 CHSHHH * * 

1981 AGGA * 

1981 RECH * 

C O B H I N T S  

STATUS 'IO111 2 . 8 4 9 . 6  

D E S I G N A T E S  R E C I E P T  OP G0VER)ICEIT EUNDIBG. 
E I N D I C A T E S  A N N U A I  ENERGY USE U A S  E S T I N A I E C  EP NITRE:  ASSONING 'ItlAT 

6 0 , 0 0 0  BTOS OP GEOIHERIAI H E l T  ARE DSED PER GALLON OF ETHANOL ERCDUCEO. 
WHERE CAPACITY IS UNKNOWB, I1 IS PRPSUNEC TO EE 1 B I L L I O N  GALLONS/YEAR. 

KEY FOR T I P t  OF 0 9 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
USE CATEGORY: A Q  = ACOACUIIURAL 
AG = AGRICULTURAL IN = I N D O S T R I A L  
CM = C C H H l R C I A L  RE = R E Z I D E I T I A L  

11.0 SFACE HEATING-HOSPITAL,  PCN-79 

35.0 SPACE HEATING, CCLLEGE BLDG. 
ANE A O S P I I A L ,  EON-79 

PCN-79,EGEG FBCV. TECH. A S S I S .  
, A t E R O I .  7000 SQ. HE'IEliS A R E A  

1 8 . 5  

PCN-79,HELL DRILL. ,  PLOY 11.51. 
E t E S I G N  COMPLETE 

75.0  

5 . 0  E ORIG. PLAN: N C l  ICON. FEAS., 
EBEBGI S E R V I C E S ,  INC.  PERFCRH 
E V A L .  OF ALT.  OSES FOR P a n  

RC = RECREATICNAL 
A F P L I C A T I O R :  
AG = AGRICULTURE 
EA = BATH 
BW = ECT'ILED WATER 
CR = CCNHONITY WATER SOPPLY 
EO = ENHlNCED O I L  RECOVERY 
GH = GREENHOOSE 
IR = I R R I G A T I O N  
PH = FBOCESS BEAT 
SH = S P I C E  HEATING 
S H  = SNOY/ICE # E L I  
SW = S'ICCK WAlE6ING 

AQ = ACUACUL'IURE 
EO = ECILEF YATER 
CG = CAHTGRCUNC 
D R  = C I S ' I R I C T  HEAT 
G C  = GABDEN 
8U = HCl W A l E R  
IN = LAONCE1 
PL = PCCL 
EC = SPACE COCLING 
SP = SPA 



0 Douglas School District, Douglas, South Dakota - 
After drilling, the well did not produce sufficient geothermal fluid to space heat the Douglas 
High School. The project was terminated in March of 1980. 

7.2 Recent Major Activities 

The following describe recent major events involving DOE-sponsored feasibility studies and direct 
use demonstrations: 

0 City of Klamath Falls, Klamath County, Oregon (DOE Field Demo) 

A local group of citizens have expressed concern about the impact of the district heating proj- 
ect on the existing wells. The City of Klamath is monitoring 100 wells to gather baseline data 
for comparison when the pump test results are available. 
created to review the project progress and city decisions regarding project expansion. 
been ordered and excavation has begun for the heat exchange building. 
Source: DOE, 2/9/81 

Town of Pagosa Springs, Archuleta County, Colorado (DOE Field Demo) 

The Hub Dairy Creame (see section 2.4) has been retrofitted and hooked up to use geothermal 
fluid from a well drilled for this demonstration. 
fit designs when the system is operational in 1981. 
Source: DOE, 12/9/80 

A citizen's advisory board has been 
Pipe has 

0 

Data obtained will be applied to user retro- 

0 City of Susanville, Lassen County, California (DOE Field Demo) 

Flow tests of the geothermal well drilled for this district heat application indicated 175'F 
fluid flowing at 700 gallons per minute. This exceeds the design requirements of the system. 
Construction is set for the spring of 1981 and the system would be operational by early 1982. 
Source: DOE, 12/9/80 

0 Aquafarms International, Mecca, California (DOE Field Demo) 

A direct use well has been completed by Aquafarms International to supply energy to a comer- 
cial-scale prawn farm in Coachella Valley. 
a temperature of 89'F. 
Source: GRC Bulletin, 9/80 

Hanes L'eggs Plant, La8 Cruces, New Mexico (DOE Feasibility Study) 

After completing two phases of the study and drilling a well to 1800 feet, Energetics Corpora- 
tion of Dallas concluded that the use of geothermal energy for process heat at this plant was 
not economically feasible. A redesign of the manufacturing process reduced the heat require- 
ment to one-third of the output of the well. This application would be economical if the well 
was shared with other users. 
Source: EGG, 9/80 

The 300 foot well flows at 50 gallons per minute at 

0 District Heating System, Glenwood Springs, Colorado (DOE Feasibility Study) 

A technical feasibility study for the utilization of low temperature (140'F-180'F) geothermal 
energy for a mini-district heating system (seven public buildings) has been completed. 
engineering and economic feasibility of developing numerous warm water springe near the city 
were studied. 
energy. 
sures are undertaken. 
Source: EGSIG, 10180 

The 

A primary brine loop and secondary distribution loop were proposed to deliver the 
Retrofit of the proposed seven buildings will be minimized if energy conservation mea- 

The economic projections for system installation are favorable. 

0 Trans Energy Systems, Inc., Awarded DOE Feasibility Study Contract 

DOE has entered into a contract with Trans Energy Systems, Inc. of Bellevue, Washington to 
determine the feasibility of using geothermal energy to heat a proposed barley malting facility 
near Pocatello, Idaho. 
t ion. 
Source: EGG, 12/80 

Results will be provided to Great Western Malting Company for coneidera- 
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Friendship Dairies, Friendship, NY Awarded Federal Contract for Feasibility Study 

Friendship Dairies was awarded a contract for an engineering study of the potential use of 
hydrothermal/geothermal energy in manufacturing cottage cheese. 
completed in 1981. 
Source: JHU/ApL, 4 /81 

This effort is scheduled to be 
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8.0 LOAN GUARANTY PROGRAM 

The Department of Energy 
Congress, calls for phase-out 
requesting $200,000 for admin 
t 

s FY 1982 budget request for geothermal energy programs, currently before 
of the Geothermal Loan Guaranty Program in 1982. 
stration of existing guarantied projects. 

ied. A proposed rescission of 1981 authorized guaranty funds would eliminate the reserve for loan 
defaults; in the event of a default, a supplemental appropriation would be required. 
by borrowers for outstanding debts will provide DOE with income of about $2,500,000 for the reserve 
fund . 

The Department is 
No new projects will be guaran- 

Guaranty fees paid 

The Loan Guaranty office at the San Francisco office is continuing t o  process loan guaranty appli- 
cations. 
office. Of this group, five are for electric plants and the remainder are for ethanol plants, agribusi- 
ness applications, and others. 

As of March 2 5 ,  1981, ten to twelve new applications had been received by the loan guaranty 

Source: DOE 
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9.0 R6D ACTIVITIES 

This section summarizes the DOE budget submittal to Congress for geothermal technology development 
activities in FY 1982 and R6D highlights of 1980. 

9.1 DOE FY 1982 Geothermal Technology Development Budget Submitted 

DOE'S proposed FY 1982 geothermal energy budget contains $20,439,000 for geothermal technology 
development, out of a total geothermal budget of $48,575,000. 
overall program strategy toward emphasis on long-term R6D and phasing out of federal support o f  near- 
term technologies. 
ring to industry technology developed over the past few years. 

The proposed budget reflects a shift in 

In 1982 the program will focus on R6D for higher-risk technologies and on transfer- 

Table 9-1 presents RCD components of the proposed FY 1982 budget for technology development. 

9.2 Geothermal R6D Accomplishments in FY 1980 

The Hot Dry Rock subactivity, managed by Los Alamos Scientific Laboratory, demonstrated the 
technical feasibility of extracting thermal and electrical energy from hot dry rock through 
operation of a 5 MWt thermal loop and installation of a 60 kWe electric generator. The first 
well for a much larger (20 to 50 MWt) thermal loop was completed at the Fenton Hill, New Mexico 
site and work on the second well for this loop is progressing. 

An exploration strategy for high-temperature hydrothermal resources in the Rocky Mountain Basin 
and Range Province was developed. 
Industry-Coupled Drilling Program and can be adapted to the search for lower-temperature re- 
sources. 

The strategy is based on exploration data generated by the 

The initial reservoir stimulation experiments at Raft River, East Mesa, and Baca have been high- 
ly successful. The results have allowed the reservoir stimulation program to be extended to the 
stimulation of hotter wells and the evaluation of additional fracturing techniques. A casing 
packer using newly developed elastomeric seals performed well at 450°F during the Baca experi- 
ment. 

New numerical codes were developed to simulate reservoir production. These codes increase the 
industry's ability to predict reservoir production capacity and longevity. 

The upgrading of well-logging tool components from a rating of 18OoC to 275°C was essentially 
completed. 

A new high-temperature drilling mud was developed. 
thermal drilling in the Imperial Valley. 

The 1 MWe helical screw expander, a transportable wellhead generator system, was successfully 
field tested in Mexico under an International Energy Agency agreement. 

A 500 kWe skid-mounted binary system using direct contact heat exchangers was installed and pre- 
liminary tests were run. Such heat exchangers are non-fouling and 75 percent lower i n  cost than 
conventional shell-and-tube heat exchangers. 

The preliminary design of components for the 5 MWe gravity head binary cycle geothermal electric 
concept was completed. 
and cased. 

This mud is now used commercially for geo- 

The large diameter well for this pilot plant was successfully drilled 

Water treatment techniques to minimize corrosion associated with the use of geothermal fluids 
for cooling tower makeup were successfully developed for the Raft River geothermal site. 

High-temperature cements for well completion applications were developed and an agreement was 
concluded with the Mexican Comision Federal de Electricidad for field testing at Cerro Prieto. 
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TABLE 9-1 

FTJNDING LEVELS FOR DOE GEOTHERMAL TECHNOLOGY DEVELOFMENT ACTIVITY 
FY 1980 THROUGH FY 1982 

ACTIVITY /TASK 

Component: Development 
D r i l l i n g  and 
C omp l e t  i on 
Technology 

Energy Conversion 
Technology 

Rese rvo i r  S t i m u l a t i o n  

G e  oc hemi cal  
Engineer ing and 
Materials 

Geoscience 
T e c hn ology 

Environmental  Con t ro l  
Technology 

S u b t o t a l  

Hot Dry Rock 

C a p i t a l  Equipment 

TOTAL 

BUDGET AUTHORITY 
(Dol l  

A.CTUAL 
FY 1980 

6,530 

8,311 

1,656 

3,931 

4,630 

0 

25,058 

14,000 

2,120 

41,178 

's i n  Thousands 

ESTIMATE 
FY 1981 

9,400 

10,703 

3,200 

4,700 

7,297 

0 

35,300 

13,500 

1,110 

49,910 

ESTIMATE 
FY 1982 

2,539 

2,500 

1,900 

700 

2,300 

500 

10,439 
-- 

10,000 

0 

20,439 

Source: Geothermal Energy Program Summary Document, 1981. 
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10.0 LEGAL, INSTITUTIONAL, AND REGULATORY ACTIVITIES 

The purpose of this section is to provide a summary of the major events at federal, state, and 
local levels which relate to non-technical issues in the development of U.S. geothermal resources. 
Legal, institutional and regulatory activities, as reported in this section, include the following: 

0 Congressional legislation (status of bills, results of hearings, passage of federal laws affec- 
ting geothermal development). 

State legislation (status of bills, passage of state laws affecting geothermal development, 
activities of the National Conference of State Legislatures). 

0 

0 Federal and state regulations. 

0 

0 Activities of federal, state, and local government agencies and interagency coordination rele- 

Status and results of litigation on geothermal energy-related issues. 

vant to legal, institutional and regulatory aspects of geothermal development. 

Sources for the information reported in this section typically include member agencies of the IGCC, 
state and regional offices, the National Conference of State Legislatures, the Congressional Record and 
the Federal Register, reports on legislative and regulatory activities at state and local levels, and 
reports from Congressional hearings. 

10.1 FY 1982 DOE Geothermal Budget 

.~ The Department of Energy's fiscal year 1982 budget submission to Congress calls for funding of the 
geothermal energy program at about $48.4 million. The proposed budget reflects a major change in pro- 
gram strategy and a shift in responsibility for near-term geothermal development to the private sector. 
The strategy emphasizes long-term R6D to remove technological barriers to development and concentrates 
on geopressured resources and hot dry rock, resource types for which the technology and economics have 
not yet been proven. 

Table 10-1 presents federal funding for geothermal activities from FY 1980 through FY 1982. A pro- 
posed rescission of funds from the N 1981 appropriation would reduce the overall funding for geothermal 
programs by $40.6 million. 
trialization of hydrothermal resources in the hands of the private sector. 

The revised 1981 budget would place more of the responsibility for indus- 

10.2 Recent Major Activities 

0 DOE Reorganized 

In a recent DOE reorganization, the Division of Geothermal Energy was transferred from the 
Assistant Secretary for Resource Applications to the Assistant Secretary for Conservation and 
Renewable Energy. Resource Applications functions are being eliminated, phased out or trans- 
ferred to other branches of management. The Division of Geothermal Energy now reports to the 
Deputy Assistant Secretary for Solar Energy. The new organization reflects a shift in the 
Department from commercialization programs for near-term technologies to emphasis on RLD for 
high-risk, high-payoff technology development. 

0 IGCC Approves Federal Geothermal Plan 

The Interagency Geothermal Coordinating Council (IGCC) approved the first Federal Geothermal 
Program Plan for submittal to the Office of Management and Budget last fall. 
integrates the five-year plans of the eight federal agencies participating in the geothermal 
energy program, includes the IGCC's recommendations for increasing program effectiveness. 
Because of changes in the current Administration's policies regarding the government's role in 
energy development, the plan will undergo substantial revision in 1981. 

The plan, which 

Congres s 

0 McClure Is Chairman of Senate Energy 

Senator James A. McClure (R-ID) is the new chairman of the Senate Energy and Natural Resources 
committee in the 97th Congress. Last year Senator McClure sponsored legislation designed to 
effect reforms in federal lands leasing policies and procedures in order to hasten development 
of geothermal resources on federal lands and open up more land for development. 
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TABLE 10-1 

~ ~~ 

ESTIMATE 
FY 1981 

FUNDING LEVELS FOR DOE 
GEOTHERMAL ENERGY ACTIVITIES 

FY 1980 THROUGH FY 1982 

BUDGET AUTHORITY 
(DOLLARS IN THOUSANDS) 

199,287 

ACTIVITY 

Hydrothermal 
Industrialization 

Resource Definition 
Non-electric Demon- 

Planning and Analysis 
Private-Sector Deve- 

Geothermal Faci l i t ies  
Environmental Control 
Capital Equipment 

Subtotal 

s t ra t ion 

lopment 

Geothermal Resource 
Development Fund 

Program Direction 
Guaranty Reserve Fund 
Loan Evaluation Fund 
Energy Security Act 

Sub tot a1 

Geopressured Resources 
Resource Definition 
Supporting Research 
and Development 

Capital Equipment 
Subtotal 

Geothermal Technology 
Development 

Component Development 
Hot Dry Rock 
Capital Equipment 

' Subtotal 

Program Direction 

ACTUAI 
FY 198C 

12,634 

9,778 
6,011 

3,409 
35,363 
2,184 
1,033 
70,412 

181 
0 
0 
0 

181 

33,032 

1,360 
300 

34,692 

25,058 
14,000 
2,120 
41,178 

1,802 
~~ 1 Total Geothermal Energy 148,265 I 

21,224 

11,500 
6,081 

2,378 
24,152 
2,600 

0 
67,935 

193, 
41,982 
1;091 

0 
43,266 
- 

32,126 

3,474 
200 

35,800 

35,300 
13,500 
1,110 
49,910 

2,376 

FY 1981 
RECISS ION 

(8,100) 

0 
0 

(274) 
(4,0001 

0 
0 

(12,374) 

0 

0 
0 

(22,066) 

( 22,066) 

(3,865) 

0 
0 

(3,865) 
- 

(2,261) 
0 
0 

(2,261) 

0 

(40,566) 
C I * 
%tansferred to Geothermal Technology Development. 

REVISED 
ESTIMATE 
FY 1981 

13,124 

11,500 
6,081 

2,104 
20,152 
2,600 

0 
55,5c1 

193 
19,916 
1,091 

0 
21,200 
- 

28,261 

3,474 
200 

31,935 

33,039 
13,500 
1,110 

47,649 

2,376 

158,721 

ESTIMATE 
FY 1982 

0 

0 
0 

0 
6,090 

0 
6,000 

Oa 

200 
0 
0 
0 

2 00 
- 

18,900 

1,436 
0 

20,336 

10,439 
10,000 

0 
20,439 

1,600 

48,575 

Source: Geothermal Energy Program Summary Document, 1981. 
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e 

Geothermal Bills Die in 96th Congress 

The 96th Congress drew to a close as supporters of geothermal energy "omnibus" bills failed to 
reach a compromise on proposals to remove impediments to geothermal exploration and development 
posed by the federal leasing and permitting process. Energy observers anticipate that Senator 
James McClure (R-ID) may reintroduce leasing reform legislation in the 97th Congress. Senator 
Henry Jackson (D-WA) has already introduced a modified version of one of the 1980 bills (S.669). 
Source: The Geyser, 12/15/80 

FERC Issues Geothermal Small Power Producer Regulations 

The Federal Energy Regulatory Commission (FERC) has issued final regulations applicable to geo- 
thermal small power production facilities under the Public Utility Regulatory Policies Act 
(PURPA). PURPA provides for exemption of qualifying small power producing facilities from cer- 
tain federal and state regulations and requires utilities to buy excess power generated by small 
power producers. The Energy Security Act (ESA), enacted in June 1980, extends regulatory exemp- 
tions to utility-owned as well as non-utility owned facilities and increases the size limit for 
qualifying geothermal facilities from 30 to 80 MWe. 
March 23, 1981 increase the eligible plant size to 80 MWe, in accordance with the ESA, but do 
not extend non-utility benefits to utility-owned qualifying geothermal facilities. A decision 
on this extension has been deferred because of objections raised by the public utility commis- 
sions of California, New Mexico, and Hawaii. 
held to address the issue. The status of these exemptions has been clouded by a decision by a 
federal district court in Mississippi ruling PURPA's rate provisions unconstitutional. 
appealed to the Supreme Court. The regulatory exemption might also make these plants eligible 
for the 15 percent business investment tax credit for energy property, which is not applicable 
to public utility property as defined by IRS regulations. 
Source: Federal Register, 3/30/81 

IRS Issues Final Energy Tax Credit Regulations 

On January 23, 1981 the Internal Revenue Service (IRS) published final regulations implementing 
tax credit provisions of the Energy Tax Act of 1978. 
extended to owners and renters investing in certain energy conservation measures or alternative 
energy sources for residential properties and t o  businesses investing in certain types of energy 
property. 
geothermal fluids must have wellhead temperatures exceeding 5OoC (122'F). 

The credit for residential geothermal systems is 40 percent of the system cost, to a maximum 
credit of $4,000. The eligible costs include labor as well as equipment. 
tems that supplement or back up geothermal systems are excluded. All heat pump equipment is 
excluded. 
credit . 

The final regulations issued by FERC on 

A decision will be made after public hearings are 

FERC has 

Under the regulations, tax credits are 

In order for geothermal resource-related expenditures to qualify for the credits, 

Heating/cooling sys- 

Parts of systems that are not exclusively geothermal also are ineligible for the 

The business investment credit is 15 percent of the cost of equipment used to "produce, distrib- 
ute or use energy derived from a geothermal deposit ..." 
does not qualify. The existence of backup equipment to protect against a failure in the geo- 
thermal system will not disqualify the system; otherwise, equipment that uses both geothermal 
energy and energy derived from other sources is not eligible. 
plants, equipment through the turbine/generator stage is eligible for the credit. 
Source: Federal Register, 1/23/81 

Exploration and development equipment 

For geothermal electric power 

State Legislation 

Q California Law Provides for Disbursal of BLM Geothermal Funds 
C 

Over the next five years, California can expect revenues of over $4 million from federal geo- 
thermal lands under legislation which provides for 50 percent of federal revenue from BLM geo- 
thermal lease sales to be returned to the state. The bill (AB 1905, sponsored by Assemblyman 
Doug Bosco) was passed on May 30, 1980 to allocate these funds to specific uses. 
be used to plan for economic and social change occurring as a result of geothermal development. 

Prior to passage of the bill, all funds were paid to the state in two lump sums per year which 
included revenue from geothermal as well as oil and gas, potash, and other mining operations. 
The new law requires BLP! and the U.S. Geological Survey to separate geothermal funds from funds 
from other sources. Geothermal mineral lease revenues are henceforth to be Dlaced in a Geother- 

The money will 

mal Resources Development fund and divided between the California Energy Co&ission (CEC) for 
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use in making grants to local jurisdictions having geothermal resources (30%), a renewable 
resources investment fund administered by the state (30%), and the counties from which the reve- 
nue was generated (40%). The CEC grants are for resource assessment, local and regional plan- 
ning and policy development, mitigation of environmental impacts, environmental monitoring and 
baseline data collection, and planning for geothermal facilities. 
Sources: GRC Bulletin, 9/80 

Advocate News, Fort Bragg, CA, 10/8/80 
Record Bee, Lakeport, CA, l0/8/80 
GRIPS Commission Memorandum, 7/30/80 

0 Nevada Studying Geothermal Legislative Proposals 

A special Nevada legislative subcommittee is studying proposals related to geothermal resource 
definition, jurisdiction, and ways to encourage geothermal development. Three alternatives are 
being considered: (1) to treat geothermal resources as separate from water resources, the dif- 
ference being in the temperature of the water, (2)  to treat geothermal energy as the heat itself 
and not the water that carries it, and ( 3 )  not to give any special treatment to geothermal uses. 
The subcommittee is also considering geothermal tax credits and earmarking of federal revenues 
for geothermal funding. 
Source: GRC Bulletin, 9/80 

0 Maryland Bill to Encourage Geothermal Development 

A bill creating the Maryland Energy Supply and Conservation Authority has been introduced into 
the state legislature. The Authority would provide direction and financial assistance to Mary- 
land residents wishing to adopt energy conservation measures or use alternative energy sources. 
Financial assistance would be provided €or energy projects, feasibility studies, and technical 
and management advice. Among the energy projects to be assisted are geothermal energy facili- 
ties and facilities using groundwater heat pumps. 
Source: JHU/APL, 3/17/81 

0 Geothermal Policy Option8 for State8 Examined 

The National Conference of State Legislatures (NCSL) has recently prepared geothermal policy 
reports discussing legislative options for Maryland and Nevada and has developed recommendations 
for the Virginia state legislature for providing an adequate legal framework for developing geo- 
thermal resources. 
resource definition and ownership, tax treatment and regulatory treatment. 

Policy guidance reports on legal treatment of groundwater heat pumps have been prepared for leg- 
islatures of Wisconsin and South Carolina. 
Source: NCSL 

The policy papers address such issues as resource allocation and access, 

0 Delaware Geothermal Bill Vetoed 

The 1980 Geothermal Resources Act was passed by the Delaware legislature but vetoed by the 
governor. 
revised version of the geothermal resource act was submitted to the 1980-1981 legislature. 
Source: JHU/APL, 3/17/81 

After review of the bill by the National Conference of State Legislatures, a slightly 

State Regulation 

0 Geothermal Small Power Producers May Benefit from Idaho Regulation 

In keeping with the intent of the national Public Utility Regulatory Policies Act, the Idaho 
Public Utilities Commission has established minimum rates and contract guidelines for two of the 
state's electric utilities to do business with cogenerators and small power producers. 
order follows an August 1980 order that requires the state's three largest utilities -- Idaho 
Power, Washington Water and Power, and Utah Power and Light -- to buy excess power from 
cogenerators and small power producers at prices commensurate with the utilities' avoided costs 
of producing the energy. 
Source: Idaho Statesman, Boise, 12/4/80, 8/17/80 

The 

0 Power Plant Policy Adopted in Oregon 

After ten months of hearings and conferences, the Oregon Energy Facility Siting Council has 
adopted a regulation that will give the state control of its energy supply. Under the Power 
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Siting Standard, power plant license applicants will have to show that the proposed plant's out- 
put meets the state's own demand predictions and that the necessary power cannot be generated or 
conserved in any other way. 
fired or conventional fuel plants. 
megawatts of geothermal electric power, now nonexistent in Oregon, by 1985. 
Source: Oregon Journal, Portland, OR, 1/7/81 

The new policy favors renewable-source power generators to coal- 
Current forecasts of available power in Oregon include 60 

e Court Awards $20 Million to California 

A recent court action upholding the state's contention that geothermal resources are mineral 
rather than water resulted in a $20 million boost to California's general fund. 
State Lands Commission had been involved in lengthy litigation with a group of geothermal energy 
producers at The Geysers who sought to show that the state had no claim to geothermal production 
royalties on the basis of holding the mineral rights. 
acres of land in Lake and Sonoma Counties where Union Oil, Magma Power, and Thermal share leaae- 
holds. 
Sources: Bee, Sacramento, CA, 11/18/80 

Press Democrat, Santa Rosa, CA, 11/16/80 
The Geyser, 12/15/80 

The California 

The object of the controversy was 4,000 

Local Activities 

0 Public Resistance to Klamath Falls District Heating Project 

Geothermal well owners in Klamath Falls, Oregon are worried that the city's present plan for 
district heating of 14 government buildings may have negative effects on the geothermal reser- 
voir supplying their wells. 
the city's action on the project. Some have urged the city to use downhole heat exchangers to 
avoid well drawdown instead of following the current proposal to pump the water from two wells 
on the outskirts of the town, run it through a heat exchanger, and then inject it in another 
well. The use of downhole heat exchangere, however, would require several more wells and an 
additional pipe and add an extra $1 million to project costs. 
city officials of possible legal action if the proposed project is detrimental to the wells that 
currently heat most city schools. 
Source: Herald and News, Klamath Falls, OR, 11/9/80, 11/18/80, 1/18/81 

Citizens have banded together to examine alternatives for blocking 

School board members have warned 

(See Section 7.0). 

0 Fee Proposed to Offset Tax Lose in Sonoma County 

A fee to be levied against the public generators of steam at The Geysers has been proposed by 
the Sonoma County 4th District Supervisor. If the proposal is approved by the general public, 
Sonoma County could receive between $28 and $30 million additional revenue. The objective of 
the fee would be to help the county profit from steam generated at The Geysers by public enti- 
ties, such as the Department of Water Resources, who are not currently charged for steam and do 
not pay land taxes. The fees would approximate the revenue the county would receive if public 
generators paid taxes and would be used to help offset costs to the county of coping with geo- 
thermal development. The measure will be voted on in June. 
Sources : Tribune, Healdsburg, CA, 1/13/81 

Press Democrat, Santa Rosa, CA, 1/21/81 
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11.0 ENVIRONMENTAL ACTIVITIES 

This section reports on environmental protection issues arising in the course of geothermal explor- 
ation and development, environmental control R6D activities, and environmental regulations which may 
apply to various stages of geothermal development and energy production. 

Recent activities are reported below. 

e Borax Chub Controversy 

The Bureau of Land Management (BLM) recently granted leases for exploration in the Borax Lake 
area of Oregon's Alvord Desert to Anadarko and Getty Oil. 
a result of the controversy over the Borax Lake Chub, a small fish found only in Borax Lake. 
The fish, which was placed temporarily on the endangered species list by the Fish and Wildlife 
Service, will be protected by stipulations in the leases, which include a provision for a half- 
mile buffer zone on public lands where no surface disturbance, occupancy, or new access can take 
place, monitoring, and a shut-down of operations if a "significant" change in water quality is 
detected. 
Sources: Times-Herald, Burns, OR, 11/20/80 

The leases had been held up by BLM as 

Register-Guard, Eugene, OR, 8/4/80 
The Geyser, 1/28/81 

Federal PSD Regulations Holding Up Power Plant 

The Sacramento Municipal Utility District (SMUD) may not be able to meet a 1983 deadline for 
completing its proposed 72 MW geothermal power plant at The Geysers because of the new federal 
Prevention of Significant Deterioration (PSD) regulations. 
EpA H2S emissions control permit which could take from six months to a year to approve. 
Northern Sonoma County Air Pollution Control District has approved the plant on the condition 
that SMJD use the best available control technology. The new regulations require any plant 
emitting 250 tons per year of H2S to apply for a PSD permit. 
"mini-permit" option, requiring considerably less delay, which would require SMUD to guarantee 
that its plant would not emit more than 70 tons of H2S per year. 
using control technology they can reduce H2S emissions to 42 tons per year. 
Source: The Union, Sacramento, CA, 11/27/80 

The district is required to seek an 
The 

EPA lawyers are looking at a 

SMUD officials say that by 

e PGLE vs. Air Pollution Control District 

Pacific Gas and Electric (PG&E) has taken issue with the air pollution control conditions 
attached to the Lake County Air Pollution Control District's approval of Geysers Unit 16, a 110 
Mwe power plant. 
requiring a turbine bypass to reduce air pollution when the plant is down for repairs. 
plans on venting the steam directly to the atmosphere before it reaches the turbines. 
spokesmen say that the turbine bypass and other measures are unnecessary to meet clean air 
standards and that the conditions would require "substantial modification" of the proposed proj- 
ect. 
Source: 

A key area of contention between PG&E and the air district is a condition 
PG&E 
utility 

The matter has been referred to the energy commissioner. 
Record Bee, Lakeport, CA, 9 / 1 9 / 8 0  

e Tracking the Path of Geothermal Pollutants 

About 100 scientists from Lawrence Livermore and 18 other laboratories and companies partici- 
pated last fall in a three-week series of nighttime experiments in California's Anderson Creek 
Valley to trace airborne pollutants, particularly H2S produced by geothermal operations at The 
Geysers. 
to find more accurate mathematical models to predict the pollution fallout of future energy 
developments. 
simple terrain; the Anderson Creek Valley was chosen as ASCOT'S first test area because the par- 
ticular land formations around the valley produce "nocturnal drainage winds" which carry H2S 
odors to residents in the valley, 
the course of future development at The Geysers should help shed light on the implications for 
future residential development around The Geysers. 
Laboratory. 
Sources: National Energy Insider, 1/19/81 

In sponsoring the Atmospheric Studies in Complex Terrain (ASCOT) experiment, W E  hoped 

Existing models for describing the path of airborne pollutants are based on very 

The determination of how and where pollutants will travel in 

Data are now being analyzed at Brookhaven 

Examiner, San Francisco, CA, 9/10/80 
Tribune, Oakland, CA, 9/10/80 
Bee, Sacramento, CA, 9/5/80 
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12.0 STATE, LOCAL, AND PRIVATE SECTOR ACTIVITIES 

This section summarizes reports of geothermal meetings, symposia or other significant activities 
involving the state, the local and/or the private sectors. 

A special item featured in this issue of the Geothermal Progress Monitor is a report on the find- 
ings of the Oregon Alternate Energy Development Commission as they pertain to Geothermal Energy. 
section concludes with state, local, and private sector activity reports. 

This 

Future Renewable - The Final Report of the Oregon Alternate Energy Development Commission 
September 1980 

The geothermal section of Chapter V (Overview of The Options and Summary of Task Force Reports) is 
reprinted here in its entirety. 
by the geothermal Task Force. 
initiatives in other jurisdictione. 

Following the geothermal section are excerpts of recommendations made 
These sections taken together may provide a model for future studies and 

0 Geothermal 

Current Status: Oregon's Department of Geology and Mineral Industries (DOGMI) has three resource 
high-temperature geothermal assessment throughout the Cascades with the US Geolog- 

The Oregon Department of Water Resources (DWR) is 

assessment programs: 
ical Survey (USGS) and US DOE; low-temperature assessments in nine direct-use target areas with US DOE; 
and a site-specific assessment of Mt. Hood with USGS. 
planning its first low-temperature assessment program for direct-use and heat pump applications. 
Private exploration is being conducted by seven companies in as many locations throughout the state. 

Geothermal energy is now used directly in Klamath Falls (a 60 MW [thermal] equivalent now, 

A detailed feasibility study 
increasing to a 104 MW [thermal] equivalent in 19811, Lakeview, and Cove. Eleven other cormunities 
represent near-term (1982-91) targets, principally for district heating. 
has been completed for Oakridge. Long-term potentials include an additional 20 communities in 17 
counties. 

A statewide planningbrogram was initiated in 1978 through the Oregon Institute of Technology 
(OIT) Geoheat Center and will be continued through 1980 by ODOE. 
offers no-cost engineering and economic feasibility studies to prospective resource users. 
regional market development project is to begin in late 1980. Statewide planning assistance in late 
1980 will identify constraints, develop commercialization incentives, and provide technical planning 
assistance to local governments in near-term target areas. 

The OIT technical assistance program 
An OIT 

Potential: 
trillion Btu per year, 8 percent of Oregon's 2000 energy demand. 

The identified thermal potential of Oregon's geothermal resources is estimated at 46 

Thirteen cities, with a combined population of about 100,000 persona and a total heating load of 
3.5 trillion Btu per year, have near-term potential for supporting urban heating districts. 
other cities, with 500,000 total population, have long-term direct-use or heat pump potential. 

Eighteen 

Several areas in Oregon have potential for electrical generation from high-temperature resources, 
including sites near the Alvord Desert, Crump, Bully Creek, Newberry Crater, and the Cascades. 
a development scenario of 100 MW coming on-line every two years starting in 1984, Oregon has the poten- 
tial to geothermally generate 800 MW of electricity by 2000. 

Based on 

Constraints: Fifty-two percent of Oregon's lands are federally-owned and controlled. Most of the 
state's geothermal resources are within those holdings. 
exploration and development is dependent upon federal leasing and environmental programs. Thus far, 
only a small portion of federal land has been made available for leasing, and lengthy delays character- 
ize most federal leasing programs. 

Access to these federal lands for resource 

High costs, difficulties in financing, and the inherent risks of geothermal exploration impede 
resource development. 
discoveries or initial development. 

Misplaced incentives focus on post-development phases and do not stimulate new 

Misconceptions of geothermal energy, and its environmental and economic impacts, hinder the initi- 
ation of small projects and the positive reception of larger projects. 
in extremely short supply. 

Technical resource expertise is 

Several institutional factors likely will constrain geothermal development over the longer term. 
These include a lack of clarity in certain legal definitions, overlapping agency jurisdictions, lack of 
land-use planning coordination, and the applicability of certain public utility performance criteria. 
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1.  

2. 

3. 

4. 

5 .  

Development Strategy: Five basic strategies have been identified to spur the development of 
Oregon's geothermal resources. 

Resource Assessment: Expand and accelerate assessment and exploration through enlarged DOGAMI 
and DWR programs and increased attention to federal programs. 
given to coordinating such work with local development projects. 

Near-Term Commercialization: The strategy is to focus resource assessment work on, and pro- 
vide financial incentives and site-specific technical assistance for, local projects engaged 
in these near-term categories: 

a. 
b. 
c. 

Long-Term Commercialization: Implement measures similar to near-term actions for resources 
and sites with longer-range potentials. 
line delays, coordinating land-use planning and growth controls, siting long-distance pipe- 
lines, and demonstrating advanced technological systems such as wellhead generators. 

Particular emphasis should be 

Low temperatures--ground water heat pump applications 
Moderate temperatures--urban district heating and industrial process use 
High temperatures--electrical generation and complementary waste heat uses. 

Emphasis should be on shortening environmental base- 

Information and Education: 
action. 
in resource development techniques. 

Institutional: 
tent and specific goals. 
support from state and federal agencies. 

Implement an aggressive program for local or community-based 
Objectives include creating public and potential user awareness and local expertise 

Develop a closely coordinated network of institutions working toward consis- 
Emphasize lead action by local entities and technical and financial 

Specific Recommendations Pertaining to Geothermal Energy 

- Request the [Federal] Interagency Geothermal Coordinating Council to investigate and report how 
their 1978 streamlining recommendations have been applied to Oregon's federally-managed lands. 
IGCC should also determine what specific additional actions are necessary for a rapid expansion 
in Oregon energy resource exploration and leasing activities. 

Refine the Energy Facility Siting Council's (EFSC) 1974 Site Suitability Study specifically to 
evaluate crucial geothermal areas identified by DOGAMI, DWR and ODOE. 

Adopt legislation to establish provisions for the management and operation of a geothermal re- 
servoir to assure that it is developed for maximum benefit. 

Develop a program to directly involve geothermal heating districts in the management of their 
geothermal reservoirs. 

- 

- 

- 

- Notify heating districts of any well drilling notices for wells that are in the vicinity of the 
heating district. 

- Exempt geothermal pipelines which are less than 16 inches in diameter and less than 5 miles 
long, or which are distribution lines for a heating district, from the Energy Facility Siting 
Council site certificate requirement. 

Additional Activity Reports 

e Lakeport, California Symposium 

A symposium entitled "Geothermal in Your Own Backyard" was planned for late November, 1980. 
Tbe objective of the symposium was to provide Lake County residents with an overview of back- 
yard uses for geothermal energy. 
County Chamber of Commerce served as co-sponsors. 
enterprises to financial aid and assistance for local geothermal development. 
Source: Daily Journal, Ukiah, CA, 10/30/80 

Environmental Research and Design of Lakeport and The Lake 
Topics covered included simple commercial 

e Report of Geothermal Potential in Thermopolis, Wyoming 

At a regular luncheon meeting of the Thermopolis - Hot Springs Chamber of Commerce, in 
November, 1980, a report was presented which outlined the geothermal potential of the 
Thermopolis area. A principal finding of the report, which was prepared by the Wyoming 
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0 

0 

Geothermal Commercialization Office, was that development in the Thermopolis area is strictly 
question for local people to decide. 
the County Planning Commission and the Thermopolis Planning Commission. 
Source: 

Additional presentations were made to the Rotary Club, 

Independent - Record, Thermopolis, WY, 11/20/80 
Oregon Energy Program Announced 

In late November, Oregon's Governor, Victor Atiyeh, announced a $144 million energy program. 
Included in the program is $1.4 million for the Department of Geology and Mineral Industries 
for geothermal exploration. In addition, a $250,000 fund would be established to help local 
governments create heating districts using geothermal resources. 
Source: Oregonian, Portland, OR, 11/21/80 

Lakeview Oregon to Use Geothermal Energy For Economic Development 

The Oregon State Economic Development Commission designated the City of Lakeview as a Demon- 
stration Community Project. Lakeview is being studied with an eye toward economic needs and 
projects which can put the state's resources to work for economic growth. One aspect of the 
study includes the use of geothermal energy to draw industry to a planned industrial park. 
Source: GRC Bulletin, 12/80 



13.0 REPORTS AND PUBLICATIONS 

This section presents abstracts and references of significant reports of interest to members of 
the geothermal community. The information is obtained from the sources listed with each entry. 

a A Sourcebook on the Production of Electricity From Geothermal Energy 

This book is a companion volume to Geothermal Energy as a Source of Electricity. The Division 
of Geothermal Energy sponsored the preparation and publication of these two volumes which pre- 
sent the state of the art on geothermal energy use for electric power production. The books 
are available free on request (first come, first served) to persons working in the field of 
geothermal energy. 

Available from: Geothermal Books 
R. DePippo 
Box D 
Brown University 
Providence, Rhode Island 02912 

Source: GRC Bulletin, 10/80 

Geothermal Energy and Regional Developments: 

The results of NSF/ERDA/DOE sponsored research have been compiled in this one volume. 
by Stahrl Edmunds and Adam Rose (University of California, Riverside), the volume includes 
chapters dealing with various technical, physical and social aspects of geothermal development 
in the county. 

Available from: Praeger Publishers 
383 Madison Avenue 
New York, New York 10017 

a The Case of Imperial County 

Edited 

The cost of this 371-page book is $26.95. 

Source: GRC Bulletin, 10/80 

Regulation of Geothermal Energy in Colorado 

This pamphlet by B. A. Coe and Nancy Forman is being offered by the Colorado Geological Survey 
as Information Series 115. 

Available from: Colorado Geological Survey 
Room 715 
1313 Sherman Street 
Denver, Colorado 80103 

0 

The pamphlet is free although there is a 50-cent mailing charge. 

Source: GRC Bulletin, 10/80 

a Progress Report on Activities of the Low-Temperature Assessment Program 1974-80 

This report by the Oregon Department of Geology and Mineral Industries (No. 0-80-14) summarizes 
information about the State's geothermal resources. 
research activities that were completed by August, 1980. The report includes geothermal gradi- 
ent and heat flow data, bibliographies, and listings of additional data to be presented in nine 
separate regional reports. 
rial. 

Available from: 

It contains summaries of geothermal 

The regional reports will be released in stages as open file mate- 
The progress report may be purchased for $3. 

Oregon Department of Geology and 
Mineral Industries 
1005 State Office Building 
Portland, Oregon 97201 

Source: The Bulletin, Bend, OR, 12/26/80 
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Direct Utilization of Geothermal Energy: A Layman's Guide 

As the title indicates, this special report (No. 8)  is a non-technical guide to the direct use 
of geothermal energy. 
Geo-Heat Utilization Center of the Oregon Institute of Technology. 

It is a joint publication of the Geothermal Resources Council and the 
This softbound book costs 

$8 

Available from: Geothermal Resources Council 
P. 0. Box 98 
Davis, California 95616 

Source: GRC Bulletin, 9/80 

Geothermal Gradient Map of the Conterminous United States 

This map, published by Los Alamos National Laboratory, was prepared with the support of the Hot 
Dry Rock Geothermal Program. The map plots color-coded regional conductive gradients. 

Available from: Hot Dry Rock Geothermal Program Office 
MS 575 
Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

State Geothermal Handbooks 

Several state-specific geothermal energy handbooks have been published recently. 
Utilization Center of the Oregon Institute of Technology published the handbooks for 
Washington, Oregon, and Alaska. 
mal commercialization team. 

The Geo-Heat 

The South Dakota handbook is available from the State geother- 

For Washington, Oregon, Alaska 

Available from: Oregon Institute of Technology 
Klamath Falls, Oregon 97601 

DOE - Region X 
Room 1910 
Federal Building 
915 Second Avenue 
Seattle, Washington 98174 

or 

For South Dakota 

Available from: South Dakota State 
Geothermal Commercialization Team 
Office of Energy Policy 
Capitol Lake Plaza 
Pierre, South Dakota 57501 

Sources: GRC Bulletin, 9/80 
DOE-ID, 1/81 

Geothermal Space Heating at McGuire AFB, New Jersey 

This report discusses the use of water referenced heat pumps to heat and cool housing units 
located on the Air Force Base. 

Report Title: 

Fuel costs benefits and pay-back time are estimated. 

Geothermal Space Heating, McGuire AFB, New Jersey, 
APL/JHU Technical Assistance Report 16 

Available From: The Johns Hopkins University 
Applied Physics Laboratory 
Johns Hopkins Road 
Laurel, Maryland 20810 

Source: m / A p L  
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0 Minutes, Fifth Technical Information Interchange Meeting 

This meeting, 6-7 November 1980, was sponsored by DOE/DGE for the purpose of exchanging infor 
mation among people concerned with geothermal program in the Eastern United States. Seventy- 
four persons were in attendance and the minutes include textual and illustrative material 
furnished by 34 speakers. 

Report Title: Geothermal Energy and the Eastern 
United States Fifth Technical 
Information Interchange Meeting 
Minutes, QM-80-185 

Available from: The Johns Hopkins University 
Applied Physics Laboratory 
Johns Hopkins Road 
Laurel, Maryland 20810 
ATT: Mr. William B. Chapman 

Source: JEIU/APL 

0 Geothermal Energy Use at LNG Receiving Terminal, Maryland 

This report describes a program for using geothermal energy 
(LNG) at a receiving terminal at Cove Point, Maryland. 
nomics are included. 
Fifth Technical Interchange Meeting (op cit.). 

Report Title: 

> vaporize liquified natural gas 
Funding, environmental aspects and eco- 

An updating of thig March 1980 report is presented in the Minutes of the 

Utilization of Geothermal Energy at 
the Cove Point LNG Receiving Terminal 

Available from: Columbia LNG Corporation 
Source: m / A p L  

0 Workshop on Environmental Control Technology for The Geysers - Calistoga KGRA, UCU-52887, 1980 

Eighty participants discussed ways to prevent, control and mitigate undesirable environmental 
impacts caused by geothermal development at The Geysers. 
Lawrence Livermore Laboratory. 

Available from: NTIS 

The proceedings were prepared by 

U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 
$7.00 paper 
$3.50 microfiche 

Source: Geothermal Hot Line, Vol. 10, No. 2 
California Division of Oil and Gas 

e Aesessment of H?S Control Technologies for Geothermal Power Plants 

This report, prepared by Acurex Corporation, analyzes techniques for controlling 82s emis- 
sions from geothermal power plants and well operations. 

Available from: California Energy Commission 
Publications Unit 
1111 Howe Avenue 
Sacramento, California 95825 

Source: Geothermal Hot Line, Vol. 10. No. 2 
California Division of Oil and Gas 
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e Reports Published by the University of Utah Research Institute 

Periodically, the Earth Science Laboratory at UURI publishes reports and open file material 
generated under Department of Energy contracts. For a listing of current material contact: 

Publications 
Earth Science Laboratory 
University of Utah Research Institute 
420 Chipeta Way. Suite 120 
Salt Lake City, Utah 84108 
(801) 581-5283 
FTS 588-5098 

0 The Geothermal Resource Areas Database at LBL 

The Geothermal Resource Areas Database (GRAD) and associated data system provide broad coverage 
of information on the development of geothermal resources in the United States. Established by 
the Lawrence Berkeley Laboratory for the DOE Division of Geothermal Energy, the system is 
designed to serve the information requirements of the Geothermal Progress Monitoring System. 
GRAD should also be of interest to other offices of DOE; to other government agencies at the 
federal, state and local level; to universities; and to private organizations in the geothermal 
indue try. 

GRAD covers development from the initial exploratory phase through plant construction and oper- 
ation. 
drilled or a plant constructed) rather than projections or scenarios. 

Data collected in the various subject areas is critically evaluated, and entered into an on- 
line interactive computer system. The Area Status Report (Figure 13-1) is a typical example of 
the GRAD output. 
resource area. 
hundred areas by the end of 1981. 

GRAD is publically available for retrieval and use in analysis. 
ing user instructions, please write or call: 

Emphasis is on actual facts or events (a geochemical survey done, a lease sold, a well 

It is a one-page synopsis of the current development status of a geothermal 
Such a report is available for over 70 areas at present and will cover several 

For more information, includ- 

Dennis Lawrence 
Lawrence Berkeley Laboratory 
Building 9OJ 
University of California 
Berkeley, California 94720 
(415) 486-6871 
FTS 451-6871 

Source: LBL 

0 The State Geothermal Mapping Program 

Details of this program are included in Section 4 of this issue of the GPM. 
from this program, including the Thermal Springs List for the United States, N O M  Key to Geo- 
physical Records Documentation Number 12, are available free of charge. 
card or name, affiliation, and address to: 

The data products 

Send either a business 

NOMINGSDC 
Data Mapping Group, Code D64 
325 Broadway 
Boulder, Colorado 80303 
( 3 0 3 )  497-6124 

Source: GRC Bulletin, 12/80 
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DRAFT ..... DRAFT ..... DRAFT ..... DRAFT ..... DRAFT 
STATUS REPOET F O R  RCIOSEVELT N O T  SPRIKCS JULY 18, 1980 

Roosevolt Hot Springs K G R A ,  Bcaver county, Utah 

Development Status: Plant Plaqning 

Major Market s : El ect r i c i t y 

Resource Charocterist ics Est imat ed -- va I llc! Rnnae 
Depth to Top of Reservoir ( f t l  4.012 1,253 - 6,102 
Reservoir Area (sc :  miles) 9. I 2.3 - 19.3 
Reservoir Volume (cu miles) 1 1 . 3  

Reservoir Thickness ( f t )  6,562 4,921 - 8,202 
Tenpercture ( d e g  F )  506-7265 C )  469 - 5 4 3  

Electric PoiJer Potential (EWe. 30 yrs) 970 
Thermal Energy ( 1 0 * + 1 5  Btu) 28.5 

Resistivity, Thermal Gradient 

Total Dissolved Solids ( p p m )  7 , 8 0 0  5,ooo - 8 , 0 0 0  

Exploratory Surveys: Seismic Methods. Gravity. Geological, Heat Flow, Electrical 

Permits 
IYW 
NO1 
Total 

Leas ino 

Jhbr. Filed Hmbr. Amroved Latest Aooroval Date 
2 03/22/76 03/22/76 3 

3 2 

- - Total 
33 

0 fa  

9 
3 .  -2 Private 

federal 
Umbr. leases 26 
Nmbr. Leaseholders 12 4 2 
Acres under Leose 37 > 386 2,482 2 , 532 
Acres Withdrawn 5e3-05 0 0 
Total Acres in Area 24,592 2.482 2,a64 

0 42,407 
0 5 ,305  
0 29,938 

Dr i I 1 i ng 
23 Wells Spudded 2 Production 14 Idle. Suspended 
18 Wells Completed ???  Injection ??? Abandoned 

2 Observation 5 Type Unknoun 

Well Statistics Habr. Wells 
Avcroqe Ronae Reoort  inq 

Depth C f t )  5,735 1 , 2 5 m D 5  13 9 
Sfc. Temp. (deg F) t?? ???  - ? ? ?  ???  
Sfc. Flow (lb/sec) ???  ? ? ?  - ???  ??? 

Plants (Entries are Nnbr. Plants/Total Power) 
Operational U l l  Planned Jotal 

Electric Power o / o  0 1  0 31120 u 1 2 0  
(M!dE) 

Direct Use 0 1 0 . 0  o /o .  0 O l O . 0  o/o.o 
( 1 0 * * 9  Btu/yr) 

( W e  Equivalent 1 
Total Plants 0 1 0  0 1 0  31120 W 1 2 0  

AMAX Exploration 
Union Oil 
Plattsburgh Quarr 

O'Brien, Phi 
the i r  individual 

M n j n r  Organizations Involved in Area Development 
Phillips Petroleum Rogers Engineering 
O'Brien Resources Utah Power & L ight 

Thermal Power 
Geothermal Explorat ion 

os Chevron USA 

1 ips and Thermal hove unitized tho product ion o f  
nterest s. 

Noto: ??? denotes Value Unknoun 

FIGURE 13-1 

EXAMPLE OF AN AREA STATUS REPORT 
FROM THE GEOTHERMAL RESOURCE AREA DATABASE 
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14.0 DIRECTORY 

This section presents the names and addresses and/or phone numbers of individuals involved in the 
geothermal community, particularly the participants in the Geothermal Progress Monitor system. 

DOE HEADQUARTERS 

Division of Geothermal Energy - Conservation and Renewable Energy 
U . S .  Department of Energy 
RA - 342.1, Rm 7124 
12th and Pennsylvania Avenue, N.W. 
Washington, D.C. 20461 
Phone (202) 633- (ext). 

FTS 633- (ext). 

John Salisbury 

Fred Abel 

David Allen 

Charles Bufe 

Cliff Carwile 

Don Clement8 

Richard Gerson 

Robert Gray 

Robert Holliday 

Allan Jelacic 

Helen Krupovich 

Ray LaSala 

Dave Lombard 

Cliff McFarland 

Bob Oliver 

Eric Peterson 

Bob Reeber 

Martin Scheve 

Lachlan Seward 

Morris Skalka 

Randall Stephens 

Ronald Toms 

9362 

8814 

8112 

8820 

8105 

88 14 

8760 

8820 

947 1 

8164 

88 14 

8110 

8750 

8106 

8814 

8760 

949 1 

8755 

8760 

8754 

8160 

8111 

Acting Director 

Chief, Program 
Coordination Branch 

Hydrothermal Technology 

USGS Liaison, Geoeciences 

Acting Deputy Director, Chief, 
Advanced Energy Systems Branch 

Program Coordination 

Geothermal Industrialization 

Chief, Geosciences Branch 

Advanced Energy Systems 

Advanced Energy Systems 

Program Coordination 

Hydrothermal Technology 

Geothermal Industrialization 

Chief, Hydrothermal Technology Branch 

Program Coordination 

Geothermal Industrialization 

Hydrothermal Technology 

Assistant for Major Projects 

Loan Guaranty Officer . 

Advanced Energy Systems 

Acting Chief, Geothermal 
Industrialization Branch 

Executive Assistant 

7 7  



REGIONAL OFFICES 

Region I 

Hugh Saussy, Jr. 
Deputy Regional Representative 
Analex Building, Room 700 
150 Causeway Street 
Boston, MA 02114 
(617) 223-3701 
FTS 223-3701 

Region 11 

Region I11 

William Kaplan 
Deputy Regional Representative 
1421 Cherry Street 
Room 1001 
Philadelphia, PA 19102 
(215) 597-3890 
FTS 597-3890 

Region V 

William Hamrick 
Acting Deputy Regional Representative 
175 West Jackson Blvd. 
Room A-333 
Chicago, IL 60604 
(312) 353-8420 
FTS 353-8420 

Region VI1 

William Smith, Jr. 
Deputy Regional Representative 
324 E. 11th Street 
Kansas City, MO 64106 
(816) 374-2061 
FTS 758-2061 

Region IX 

Martin Domagala 
Acting Deputy Regional Representative 
333 Market Street 
San Francisco, CA 94105 
(415) 764-7014 
FTS 454-7014 
William C. Gough 
George Ember 
John Crawford 

OPERATIONS OFFICES 

DOE-ID0 
550 2nd Street 
Idaho Falls, ID 83401 
(208) 526-0111 
FTS 583-1668 
Clay Nichols 
Roy Mink 

William Wood 
Deputy Regional Representative 
26 Federal Plaza 
Room 3206 
New York, NY 10007 
(212) 264-4780 
FTS 264-4780 

Region IV 

Roy Pettit 
Deputy Regional Representative 
1655 Peachtree Street, N.E. 
8th Floor 
Atlanta, GA 30309 
(404) 881-2837 
FTS 257-2837 
Bill Rankin 

Region VI 

Curtis Carlson, Jr. 
Deputy Regional Representative 
2626 West Mockingbird Lane 

Dallas, TX 75235 
(214) 767-7741 
FTS 729-7741 

P.0. BOX 35228 

Region VI11 

Dale Eriksen 
Deputy Regional Representative 
1075 South Yukon Street 
P.O. Box 26247 - Belmar Branch 
Lakewood, CO 80226 
(303) 234-2420 
FTS 234-2420 

R m  

Allan G. Patterson 
Acting Regional Representative 
1992 Federal Building 
915 Second Avenue 
Seattle, WA 98174 
(206) 442-7280 
FTS 399-7280 
Bob Hackman 
Roald Bendixen 

WE-SAN 
1333 Broadway 
Oakland, CA 94612 
(415) 273-7943 
FTS 536-7943 
Tom Heenan 
Gerald Katz 
Marty Molloy 
Hilary Sullivan 
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DOE-NVO 
P.O. Box 14100 
Las Vegas, NV 89114 
(702) 734-3251 

Ron Stearns 
Joe Fiore 

OTHER GOVERNMENT 

Jack McArdle 
Minerals and Geology 
U.S. Forest  Service 
Department of Agriculture 
Room 803, Rosslyn Plaza East 
P.0. Box 2417 
Washington, D.C. 20013 
(703) 235-8010 

Forest  Service Regions 

Region I 

James Mason 
Federal Building 
Missouli, MT 59807 
(406) 329-3518 
FTS 585-3518 

Region 111 

Gerald Gould 
517 Gold Avenue, S.W. 
Albuquerque, NM 87102 
(505) 766-2006 
FTS 474-2006 

Region V 

Desmond Bain 
630 Sansome S t r e e t  
San Francisco, CA 94111 
( 4 1 5 )  556-3415 
FTS 556-3415 

Region V I 1 1  

Ed Read 
1720 Peachtree Road, N.W. 
Atlanta,  GA 30309 
(404) 881-2692 
FTS 423-2921 

Region X 

Wesley Moulton 
Box 1628 
Juneau, AK 99802 
(907) 586-7271 
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DOE-ALO 
P.O. Box 5400 
Albuquerque, NM 87115 
(505) 844-0011 

FTS 844-0011 
Porter  Grace 
B i l l  McMullen 

Region I1 

Craig Losche 
11177 West 8 t h  Avenue 
Box 25127 
Lakewood, CO 80225 
(303) 234-3905 

FTS 234-3905 

Region I V  

Norman Stark,  Geologist 
U.S. Forest Service 
Department of Agriculture 
324 - 25th S t r ee t  
Ogden, UT 84401 
(801) 626-3264 
FTS 586-3264 

Region V I  

Merle Bofferberg 
319 S.W. Pine St ree t  
portland, OR 97208 
(503) 221-2921 
FTS 423-2921 

Region I V  

Jack Jacks 
638 W. Wisconsin Avenue 
Milwaukee, WI 53203 
(414) 224-3614 

FTS 362-3614 



Department of the Interior 

Assistant Secretary 
Energy and Minerals 
Department of the Interior 
18th and C Street, N.W. 
Washington, DC 20240 
(202) 343-2186 

Assistant Secretary 
Mineral and Water Resources 
Department of the Interior 
12201 Sunrise Valley Drive 
Reston, VA 22092 
(703) 860-7481 

Director 
Bureau of Mines 
Department of the Interior 
2401 E Street, N.W. 
Washington, DC 20240 
(202) 634-1300 

Director 
National Park Service 
Department of the Interior 
18th and C Street, N.W. 
Washington, DC 20240 
(202) 343-4621 

Bureau of Land Management 
Department of the Interior 
2800 Cottage Way 
Sacramento, CA 95825 
(707) 462-3873 
Jack Lahr 

U.S. Geological Survey 
Geothermal Research Program 
Department of the Interior 
12201 Sunrise Valley Drive 
Reston, VA 22092 
(703) 860-7411 

U.S. Geological Survey 
Conservation Division 
Office of the Area Geothermal 

2465 East Bayshore Road 
Suite 400 
Palo Alto, CA 94303 
(415) 323-8111 

FTS 467-2884 

Supervisor 

Bruce Blakely 

CONTRACTORS SUPPORTING THE GEOTHERMAL PROGRESS MONITOR 

MITRE Corporation 
Geothermal Group, MS-W227 
1820 Dolley Madison Blvd. 
McLean, VA 22102 
(703) 827-6000 
Dan Entingh 
Robert Gerstein 
Mark Keimig 
Lisa Kenkeremath 
Mary Murphy 
Beth Walker 

Assistant Secretary 
Land and Water Resources 
Department of the Interior 
18th and C Street, N.W. 
Washington, DC 20240 
(202) 343-2191 

Director 
Bureau of Land Management 
Department of the Interior 
18th and C Street, N.W. 
Washington, DC 20240 
(202) 343-3801 

Director 
Fish and Wildlife Service 
Department of the Interior 
18th and C Street, N.W. 
Washington, DC 20240 
(202) 347-4717 

Commissioner 
Water Power and Resources 
Department of the Interior 
18th and C Street, N.W. 
Washington, DC 20240 
(202) 347-4157 

U.S. Geological Survey 
Office of Resource Analysis 
GEOTHERM 
Department of the Interior 
345 Middlefield Road - MS 84 
Menlo Park, CA 94025 
(415) 323-8111, Ext. 2906 
Jim Bliss 

Karl Duscher 
Bureau of Land Management 
Department of the Interior 
18th and C Street, N.W. 
Washington, DC 20240 
(202) 343-7722 

Albert E. Theberge 
National Oceanic and Atmospheric 
Administration 

Data Mapping Group, Code D64 
325 Broadway 
Boulder, CO 80303 
(303) 497-6124 
FTS 320-6124 

Submission to the GPM mailed directly 
to MITRE should be addressed: 
Dan Entingh 
The MITRE Corporation 
MS-W227 
1820 Dolley Madison Blvd. 
McLean, VA 22102 
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EGLG, Idaho, Inc. 
P.O. Box 1625 
Idaho Falls, ID 83401 
( 2 0 8 )  526-1458 
Joe Hanny 
Bob Schultz 
Bill Toth 
Ed DiBello 
Ron Hilker 

Oregon Institute of Technology 
Geo-Heat Utilization Center 
Klamath Falls, OR 97607 
(503 )  882-6321 
Paul J. Lienau 
Gordon Gene Culver 
John W. Lund 
Charles V. Higbee 
William Johnson 
Debra Justus 
Gene P. Ryan 

Lawrence Berkeley Laboratory 
1 Cyclotron Road 
Berkeley, CA 94720 
( 4 1 5 )  486-5995 
Dennis Lawrence 
Michael Lederer 
Keith Leung 
Sidney Phillips 
Winifred Yen 

University of Utah 
Research Institute 
420 Chipeta Way 
Suite 120 
Salt Lake City, UT 84108 
( 8 0 1 )  581-5283 
Duncan Foley 
Mike Wright 
Debbie Struhsacker 

Gruy Federal, Inc. 
2001 Jefferson Davis Hwy. 
Suite 701 
Arlington, VA 22202 
( 7 0 3 )  892-2700 
Joel Renner 

INTERAGENCY GEOTHERMAL COORDINATING COUNCIL 

Chairman 
Assistant Secretary 
Conservation and Renewable Energy 
Department of Energy 
Washington, DC 20461 

Assistant Administrator for 
Research and Development 

Environmental Protection Agency 
401 M Street, S.W. 
Washington, DC 20460 

Assistant Secretary for 

Department of Treasury 
Washington, DC 20220 

Economic Policy 
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Johns Hopkins University 
Applied Physics Laboratory 
Johns Hopkins Road 
Laurel, MD 20810 
( 3 0 1 )  953-7100 
Fletcher Paddison 
Bob Meier 

International Business Services 
1424 K Street, N.W. 
Washington, DC 20005 
John Engle ( 2 0 2 )  789-5292 
Tom Duesterberg ( 2 0 2 )  789-5355 
Wes Tennant ( 4 1 5 )  573-8939 

New Mexico Energy Institute 
Box 3-PSL 
Las Cruces, NM 88003 
( 5 0 5 )  522-9349 
Roy Cunniff 
Kim Knauf 
Paul McDevitt 
Joe Marlin 
Patrick O'Dea 

National Conference of State 

Geothermal Project 
1125 17th Street - Suite 1500 
Denver, CO 80202 
( 3 0 3 )  623-6600 
Ken Wonstolen 

Legislatures 

Assistant Secretary for Conservation, 
Research and Education 

Department of Agriculture 
14th h Independence Ave., S.W. 
Washington, DC 20250 

Assistant Secretary for Policy 
Department of Commerce 
Room 5899C 
14th h Constitution Ave., N.W. 
Washington, DC 20230 

hsietant Secretary for 
Energy and Minerals 

Department of the Interior 
Washington, DC 20240 



Assistant Secretary for 

Department of Housing and Urban 

451 7th Street, S.W. 
Washington, DC 20411 

Assistant Secretary for Commercial 

Department of Housing and Urban 

451 7th Street, S.W. 
Washington, DC 20410 

Development and Research 

Development 

Planning and Development 

Development 

Staff Committee 

Chairman 
John W. Salisbury 
Acting Director 
Division of Geothermal Energy 
DOE/RA 342.1, Rm 7124 
Federal Building 
12th and Pennsylvania Ave., N.W. 
Washington, DC 204651 
(202) 633-8909 

W. Steger 
Office of Energy Policy 
Department of Treasury 
Washington Building 
Room 921 
Washington, DC 20220 
(202) 376-0298 

David R. Berg 
Office of Environmental 
Engineering and Technology 

Environmental Protection Agency 
MS -681 
401 M Street, S.W. 
Washington, DC 20460 
(202) 755-0205 

Capt. V.M. Stallman, USN 
Naval Material Command 
Room 606 Crystal Plaza #6 
2221 Jefferson Davis Highway 
Arlington, VA 20360 
(703) 692-1444 

Gloria Cousar 
Special Assistant to 
Assistant Secretary for Commercial 

Department of Housing and Urban 

Room 7206 
451 7th Street, S.W. 
Washington, DC 20410 

Planning and Development 

Development 

(202) 755-3314 

Assistant Secretary of Defense 
Manpower, Reserve Affairs and Logistics 
Department of Defense 
Washington, DC 20301 

Assistant Secretary for 

Department of Treasury 
Washington, DC 20220 

Economic Policy 

Assistant Director 
Minerals and Water Resources 
U.S. Geological Survey 
Department of the Interior 
Room 7A418 
12201 Sunrise Valley Drive 
Reeton, VA 22092 
(703) 860-7481 

Jerry J. Jasinkowski 
Assistant Secretary for Policy 
Department of Commerce 
Room 5899C 
14th 6: Constitution Ave., N.W. 
Washington, DC 20230 
(202) 377-2405 

Jack McArdle 
Minerals and Geology 
U.S. Forest Service 
Department of Agriculture 
Room 803, Rosslyn Plaza East 
P.O. Box 2417 
Washington, DC 20013 
(202) 235-8010 

Joseph F. Gustaferro 
Office of Ocean Resource and 

Department of Commerce 
Room 5717 
14th & Constitution Ave., N.W. 
Washington, DC 20230 
(202) 377-4363 

Scientific Policy Coordination 

Frederick T. Knickerbocker 
Deputy Assistant Secretary ' 

for Industry Policy 
Department of Commerce 
14th and Constitution Ave., N.W. 
Washington, DC 20230 
(202) 377-2405 
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Anthony M. Carey 
Energy Adviser 
Assistant Secretary for Community 

Planning and Development 
Department of Housing and 

Urban Development 
451 7th Street, S.W. 
Washington, DC 20410 
(202) 755-6267 

Budget Planning and Working GrouE 

Non-DOE Members of IGCC/BPWG: 

David R. Berg 
Office of Environmental 

Engineering and Technology 
Environmental Protection Agency 
MS W 6 8 1  
401 M Street, S.W. 
Washington, DC 20460 
(202) 755-0205 

Minerals and Geology 
U.S.  Forest Service 
Department of Agriculture 
Room 803, Rosslyn Plaza East 
p.0. Box 2417 
Washington, DC 20013 
(202) 235-8010 

Walter H. Howe 
U.S. Geological Survey 
Department of Interior 
Room 6A204 
12201 Sunrise Valley Drive 
Reston, VA 22092 
(703) 860-7567 

Assistant Director 
Minerals and Water Resources 
U.S. Geological Survey 
Department of Interior 
Room 7A418 
12201 Sunrise Valley Drive 
Reston, VA 22092 
(703) 860-7481 

Joseph Sherman 
Director 
Building Technology and Standards 
Department of Housing and Urban 

451 7th Street, S.W. 
Washington, DC 20410 
(202) 755-6267 

Development 

Karl Duscher 
Bureau of Land Management 
Department of the Interior 
18th and C Street, N.W. 
Washington, DC 20240 
(202) 343-7722 
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Al Kover 
U. S. Geological Survey 
Department of Interior 
Room 6A204 
12201 Sunrise Valley Drive 
Reston, VA 22092 
(703) 860-7567 

Thomas Henrie 
Bureau of Mines 
Department of the Interior 
Room 1005 
2401 E Street, N.W. 
washington, DC 20241 
(202) 634-1340 

William Spaulding, Jr. 
U.S. Fish and Wildlife 
Department of the Interior 
18th and C Street, N.W. 
Washington, DC 20240 
(202) 343-5656 

Joseph F. Gustaferro 
Office of Ocean Resource and 
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mos SARY 

AFC 
APL 

BLM 
BPWG 
BTU 

CDBG 
CDWR 
CEC 
CSA 

DGE 
DOE 
DO1 

EDA 
EPA 
EPRI 
ERAB 

FMHA 

GAO 
GEDCO 
GLGP 
GPM 
GRAD 
GRC 
GUIPS 

HELCO 
HUD 

IGCC 
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INEL 

JHU 

KGRA 

LBL 
LNG 

MCR 
MOU 
MSR 
W e  
MWt 

NAVPAC 
NCPA 
NGSDC 
NO1 
NMEI 
N O M  
NTIS 

OIT 
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British Thermal Unit 

Community Development Block Grant 
California Division of Water Resources 
California Energy Commission 
Community Services Administration 

Division of Geothermal Energy 
Department of Energy 
Department of the Interior 

Economic Development Administration 
Environmental Protection Agency 
Electric Power Research Institute 
Energy Research Advisory Board 

Farmers Home Administration 

General Accounting Office 
Geothermal Exploration and Development Company 
Geothermal Loan Guaranty Program 
Geothermal Progress Moaitor 
Geothermal Resource Area Database (at LBL) 
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PGCE 
PIC 

-I 

PRDA 

RDdD 
REA 
RFP 

SCE 
SDGCE 
SMUD 
SPPC 

TA 
TIC 

UDAG 
UPCL 
USDA 
USFS 
USGS 
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