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STATUS REPORT - GEOTHERMAL OPERATIONS RESEARCH PROJECT 
FOR CALIFORNIA AND H A W A I I  

J e f f e r y  W. Wiegand*, and  
C r a i g  Cummings** 

*Science  A p p l i c a t i o n s ,  I n c .  
**U.S. Department of  Energy 

The purpose  o f  t h i s  p a p e r  is t o  p r e -  
s e n t  a s t a t u s  r e p o r t  on a U.S. Department 
of Energy Geothermal C o n t r a c t  No. ET-78- 
C-03-1529. The o b j e c t i v e  of t h e  Geother-  
m a l  Opera t ions  Research P r o j e c t  is t o  de- 
v e l o p ,  upda te  and r e f i n e  r ea l i s t i c  scen-  
arios f o r  t h e  development and commercial 
u t i l i z a t i o n  of geothermal  ene rgy  r e s o u r c e s  
i n  C a l i f o r n i a  and H a w a i i .  To e n s u r e  
achievement  of t h e  p o t e n t i a l  of t h e  re- 
g i o n a l  s c e n a r i o s ,  it is n e c e s s a r y  t o  e v a l -  
u a t e  t h e  po ten t ia l  r e g i o n a l  c o n t r i b u t i o n s  
t o  t h e  n a t i o n a l  energy  g o a l s ,  as  w e l l  a s  
i d e n t i f y  t h e  t y p e ,  magni tude ,  and sched-  
u l i n g  of F e d e r a l ,  S t a t e  and local ,  p u b l i c ,  
i n d u s t r i a l  and commercial a c t i o n s  needed 
a t  t h e  p r e s e n t  t i m e  and i n  t h e  f u t u r e .  

During t h e  i n i t i a l  p e r i o d  of t h e  con- 
t r a c t ,  t h e  pr imary e f for t  h a s  been  con- 
c e n t r a t e d  i n  t h e  f o l l o w i n g  a c t i v i t i e s :  

e deve lop ing  a s i t e - s p e c i f i c  e lectr ic  
s c e n a r i o  a t  Heber ,  C A ,  and Puna,  H I ;  

making c o n t a c t s  and p a r t i c i p a t i n g  i n  
meet ings  w i t h i n  t h e  geothermal com- 
munity;  and 

0 deve lop ing  a t e c h n i c a l  basis and ra- 
t i o n a l e  f o r  approach ing  direct  use 
s c e n a r i o s .  

A t  t h e  P r o j e c t  Review Meet ing i n  
Sacramento on March 6 t h ,  t h e  f i r s t - o r d e r  
electric s c e n a r i o  f o r  Heber w a s  p r e s e n t e d .  
The purpose  of t h i s  s c e n a r i o  is t o :  

1. p r o v i d e  a p lanned  t i m e  s equence  f o r  
b r i n g i n g  power o n - l i n e ;  

2.  l a y  groundwork f o r  m o n i t o r i n g ;  

3. b r i n g  a l l  p e r t i n e n t  p a r t i e s  i n t o  t h e  
p l ann ing  p r o c e s s ;  and 

4.  i d e n t i f y  a c t i o n s  needed by a l l  p a r t i e s  
i n  order t o  a c t u a l i z e  t h e  p o t e n t i a l  of 
the p r o s p e c t .  

Under p r e s e n t  i n d u s t r y  p l a n n i n g ,  t h e  
Heber area is l i k e l y  t o  be t h e  first 

l iqu id-dominated  r e s o u r c e  a t  which com- 
mercial scale power p r o d u c t i o n  b e g i n s  
(50 MW or  more). The first power p l a n t  
o n - l i n e  c a n  be expec ted  a t  Heber i n  e a r l y  
1981. I d e a l l y , .  a d d i t i o n a l  power p l a n t s  
on t h e  o r d e r  of 50 MW i n  s ize  s h o u l d  be 
ach ieved  i n  1982 and  t h e r e a f t e r ,  l e a d i n g  
t o  t h e  i n s t a l l a t i o n  of up t o  300 MW by 
t h e  end  of 1985,  and f u l l  development of 
t h e  f i e l d  t o  1000 MW i n s t a l l e d  capacity 
i n  t h e  m i d  1 9 9 0 ' s .  One thousand MW is 
t aken  as a c o n s e r v a t i v e  f i g u r e  f o r  f u l l  
f i e l d  development i n  view of r e s o u r c e  
p o t e n t i a l  estimates of 100 t o  2000 MW'for 
30 y e a r s .  

I n  deve lop ing  t h i s  s c e n a r i o ,  geo- 
p h y s i c a l ,  t e c h n i c a l ,  env i ronmen ta l ,  regu-  
l a t o r y ,  economic and  f i n a n c i a l  r e q u i r e -  
ments  f o r  development have been examined. 
C e r t a i n  key r equ i r emen t s  for achievement  
of t h i s  s c e n a r i o  have  been i d e n t i f i e d  
and programmatic  recommendations p r e p a r e d  
a c c o r d i n g l y .  Without t h e s e ,  d e l a y s  i n  
t h e  comple t ion  of power p l a n t s  w i l l  b e g i n  
t o  deve lop  i n  t h e  1979-1980 t i m e  frame 
and amount t o  2 t o  3 y e a r s  i n  d u r a t i o n  by 
t h e  l a t e  1980's. 

The p r e l i m i n a r y  recommendations re- 
s u l t i n g  from t h e  a n a l y s i s  of t h e  Heber 
s c e n a r i o  are shown i n  T a b l e  I ,  i n c l u d i n g  
t h e  b e n e f i c i a l  impact on t h e  s c e n a r i o  o f  
each recommendation and t h e  date by 
which each a c t i o n  is n e c e s s a r y  t o  a v o i d  
d e l a y i n g  t h e  s c e n a r i o .  F u r t h e r  a n a l y s i s  
and r e f i n e m e n t s  of t h e  s c e n a r i o  are 
l i k e l y  t o  r e s u l t  i n  a d d i t i o n a l  sugges-  
t i o n s ;  however, t h e  items i n  T a b l e  I w i l l  
remain as  major needs  r e q u i r i n g  a c t i o n  
f a i r l y  soon  i f  geothermal  development at 
Heber is t o  p r o g r e s s  r a p i d l y .  

I n  a d d i t i o n  t o  comple t ing  t h e  Heber 
e lectr ic  s c e n a r i o ,  work is c o n t i n u i n g  on  
t h e  d i r e c t  u s e  s c e n a r i o  and an e lec t r ic  
s c e n a r i o  fo r  Puna, H I  C r e s u l t s  t o  be pre- 
s e n t e d  a t  mee t ing ) .  

Some of t h e  p e r t i n e n t  h i g h l i g h t s  of 
t h e  Puna s c e n a r i o  are r e s o u r c e  assess- 
ment, u t i l i z a t i o n  of t h e  power produced ,  



Table I .  Summary of Beber Programmatic Needs 

RECOMMENDED ACTION 

EXPAND IMPERIAL COUNTY 
PLANNING OFFICE CAPABIL- 
IT IES.  

DEFINE CERCDC ROLE 

PROVIDE TAX INCENTIVES 

- . INVESTMENT CREDIT 

- DEPLETION ALLOWANCE 

- INTANGIBLE COSTS 
HR I TEOFF 

SETTLE MAJOR QUESTIONS 
REGARDING PHOVlSlON OF 
COOLING HATER 

PROVIDE FbR IMPROVED 
SEISMIC BASELINE FOR 
IlEBER 

BENEFIT I N  HEBER SCENARIO 

ELIMINATION.OF DELAYS OF UP 
TO THO YEARSa 

REDUCE INDUSTRY UNCERTAINTYa 

DELAYS a 
PREVENT CREATION OF NEM 

ENCOURAGE NECESSARY INDUS- 
TRY COHHITMENTa 

GREATEST IMPACT I N  THE NEAR- 
TERM BENEFITS BOTH U T I L I T Y  
AND F IELD DEVELOPERa 

STRONG IEIPACT. ENCOURAGES 

RISKS, 
FIELD DEVELOPERS TO ACCEPT 

SMALL IMPACTa PRIHARILY 
BENEFITS F IELD DEVELOPERa 

ESSENTIAL FOR PERMITTING OF 2 
POWER PLANTS. 

PREVENT POSSIBLE LONG 
DELAYS I N  FUTURE, 

DOE ROLE 

FUNDING GRANT 
OF IMPERIAL 
COUNTY 

N/A 

~~~ ~ 

SUPPORT NECES- 
SARY LEGISLA- 
TION 

~ ~~ -~ 

I N I T I A T E  D IS-  
CUSSIONS WITII 
ALL AGENCIES 
I NVOLVED a 

PROVIDE FUNDS 
I F  NECESSARY 

- 
SUGGESTED I 

AGENCY NEEDED 

~~ 
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Je f f e ry  W. Wiegand 
C r a i g  Cummings 

p e r m i t t i n g  r e q u i r e m e n t s ,  r e c e n t l y  enacted 
S t a t e  geothermal r e g u l a t i o n s ,  coun ty -S ta t e  
aspects, t h e  c u r r e n t  s ta te  of p e r t i n e n t  
p r o j e c t s  s u c h  as t h e  wel lhead g e n e r a t o r ,  
possible direct  u s e s ,  and  the environ- 
menta l  and s o c i o l o g i c a l  aspects of t h e  
development  of geothermal e n e r g y .  

Seven tasks have  been i d e n t i f i e d  
which c o n s t i t u t e  t h e  scope of t h e  Geother-  
m a l  O p e r a t i o n s  Research P r o j e c t .  They 
are: 

1. r e f i n i n g  and u p d a t i n g  t h e  p r e l i m i n a r y  
r e g i o n a l  geo the rma l  ene rgy  development 
s c e n a r i o s ;  

2 .  d e v e l o p i n g  a r e g i o n a l  p r o g r e s s  m o n i t o r ;  

3. p e r f o r m i n g  market a n a l y s i s ;  

4 .  c o n s t r u c t i n g  i n s t i t u t i o n a l  and f i n a n -  
c i a l  p rof i les ;  

5. g e n e r a t i n g  c o s t / b e n e f i t  a n a l y s e s  and 
cost-effectiveness a n a l y s e s  of Federal 
and State government measu res ;  

6 .  d e v e l o p i n g  a l o c a l  area c o s t / b e n e f i t  
a n a l y s i s ;  and  

7 .  p r o v i d i n g  s u p p o r t  t o  DOE-DGE, t h e  re- 
g i o n a l  s y s t e m s  development c o n t r a c t o r  
and  t h e  n a t i o n a l  o p e r a t i o n s  research 
c o n t r a c t o r .  

A s t a t u s  r e p o r t  p r o v i d i n g  a n  u p d a t e  
of t h e  a c t i v i t i e s  o f  t h e  S A 1  Geothermal 
Resea rch  S t a f f  will be a v a i l a b l e  a t  t h e  
Geothermal  Resources  Counc i l  meet ing  t o  
be he ld  i n  H i l o ,  H I ,  on J u l y  25-28, 1978. 
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