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ABSTRACT 

The Sta te  o f  Hawaii has conducted an 
aggressive program f o r  over 20 years t o  
f a c i l i t a t e  the  comnercial development of i t s  
abundant h igh  temperature geothermal resource 
t o  reduce i t s  extreme overdependence on 
imported petroleum f o r  i t s  e l e c t r i c i t y .  
Comnercial geothermal a c t i v i t y  i n  Hawaii has 
been slow because o f  i n s t i t u t i o n a l  issues, 
changes i n developer ownership and 
economics. The State government has 
continued t o  s t r i v e  f o r  a pos i t i ve  scenario 
fo r  development. There i s  a reasonable 
prospect t h a t  over 125 megawatts w i l l  be 
de l i vered  t o  the  u t i l i t i e s  by 1995 w i th  a 
t o t a l  exceeding 500 megawatts ear ly  i n  the 
next century. 

BACKGROUND 

The d i  s l  oca t i  ons 
global o i l  market 
p a r t i c u l a r l y  c r i t i c a l  
today i s  90 percent 
f o r  i t s  e l e c t r i c i t y .  

t h a t  occurred i n  the 
i n  the 1970's were 
f o r  Hawaii which even 

dependent on petroleum 
Oahu, w i t h  80 percent 

o f  t he  Sta te 's  populat ion and e l e c t r i c a l  
demand, re1 i e s  almost t o t a l l y  on o i  1 - f i r e d  
e l e c t r i c i t y .  Further, Oahu has no indigenous 
resources t h a t  could make a s i g n i f i c a n t  
con t r i bu t i on  o f  f i rm e l  e c t r i c i  ty . 

Four sha l l  ow geothermal exploratory we1 1 s 
were d r i l l e d  i n  the  Lower Ki lauea East R i f t  
Zone on the Is land o f  Hawaii i n  the 1960's. 
Tnis exp lo ra t ion  ind ica ted  t h a t  deeper we1 1 s 
would be required t o  recover the resource. 
The Uni ve rs i t y  ' s Hawaii Geothermal Pro jec t  
l e d  t o  the d r i l l i n g  of the successful HGP-A 
well  i n  1976. This wel l  was d r i l l e d  t o  a 
depth o f  1,951 meters wf th  a bottomhole 
temperature, under shut- in condit ions, o f  
360 degrees c e l  sius. 

With support from the U.S Department of 
Energy, the State b u i l t  a three megawatt 
wellhead generator p l a n t  a t  HGP-A i n  1981. 
That p lan t  continues today t o  be the  so le  
demonstration of t he  v i a b i l i t y  of geothermal 
energy i n  Hawaii. 

I n  the ea r l y  1980's, Puna Geothermal 
Venture; now f u l l y  owned by Ormat Energy 
Systems, Inc., d r i l l e d  three we l l s  w i t h i n  
1000 meters no r th  o f  HGP-A. A l l  three were 
producers b u t  two were capped because o f  
casing problems. Thi s developer i ntends t o  
resume d r i l l i n g  i n  1989 toward f u l f i l l i n g  a 
25 megawatt power purchtse agreement w i t h  the  
l oca l  u t i l i t y .  

I n  1985, a l oca l  company dropped ou t  o f  
ac t i ve  exp lo ra t ion  i n  Hawaii a f t e r  d r i l l i n g  
three deep we l l s  and a s idetrack west and 
south of HGP-A. A1 though high temperatures 
were recorded, none o f  these we l l s  were 
producers . 

A t h i r d  developer, True/Mid-Pacif ic 
Geothermal Venture has obtained necessary 
permits f o r  exp lo ra t ion  up t o  100 megawatts 
and development t o  25 megawatts i n  the  
Ki lauea Middle East R i f t  Zone. This 
developer r i g  i n  1989. 

STATUS 

The po ten t i a l  f o r  large-scal e geothermal 
a c t i  v i  ty has caused some pub1 i c  concern about 
i t s  environmental e f f e c t s  and impact on l and  
use. Proper management of i t s  l i m i t e d  land 
and the need t o  preserve i t s  uniqueness y e t  
a l low f o r  reasonable development has been a 
major issue fo r  Hawaii f o r  many years. I n  
1983, the l e g i s l a t u r e  enacted the Geothermal 
Resource Subrone Assessment and Designation 
Law (Act 296, SLH 1983) whicn s ta ted  t h a t  the  
expl o ra t i on  and development o f  Hawaii ' s 
geothermal resources i s  o f  statewide bene f i t ,  
and t h a t  t h i s  i n t e r e s t  must be balanced w i t h  
preserving Hawai i ' s unique soci a1 and na tura l  
envi ronment. The law mandated the  
establ  i shment of geothermal resource subzones, 
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on ly  w i t h i n  which geothermal exp lo ra t ion  and 
development cou ld  take place. The Board o f  
Land and Natural Resources assessed the  State 
on a county-by-county basis t o  examine 
fac to rs  i nc lud ing  b u t  n o t  l i m i t e d  to :  

o Poten t ia l  f o r  geothermal energy 
product i on. 

o Use o f  geothermal energy i n  the area. 

o Geologic hazards. 

o Social and environmental impacts. 

o Compatabi l i ty w i t h  present and 
permi t ted  land uses. 

o Economic benef i ts. 

I n  1984 and 1985, Geothermal Resource 
Subzones were designated t o t a l  1 i n g  22,000 
acres i n  the Ki lauea Lower and Middle East 
R i f t  and 4,000 acres i n  the  Haleakala 
Southwest R i f t  on Maui. 

The Sta te  continued through the 1980's t o  
try t o  s t imu la te  development. Statutes, such 
as the  au tho r i t y  t o  waive the r o y a l t i e s  on 
the  geothermal resource f o r  up t o  e i g h t  
years, were enacted. I n  1987, Governor John 
Wai hee establ  i shed a blue-r ibbon Advi sory 
Board on the Geothermal /Cab1 e Pro jec t  t o  
determine what should be done concerning 
geothermal development and what the  Sta te 's  
r o l e  should be. I n  t h e i r  prel iminary repo r t  
t o  the  Governor, t he  Board noted t h a t  the  
development o f  500 MW geothermal energy on 
the  I s land  o f  Hawaii f o r  transmission was 
feas ib le  and h igh ly  desi rab l  e. The repo r t  
o f fe red  t h a t  t he  geothermal and cable p r o j e c t  
should be undertaken as one in tegra ted  
p r o j e c t  and i t  should be a p r i v a t e  sector 
undertaking. The Board forwarded two b i l l  s 
t o  the Governor, one f o r  a Publ ic Author i ty  
t o  f a c i l i t a t e  geothermal and cable 
development; and the  o ther  t o  es tab l i sh  a 
consol i dated geothermal /cab1 e development 
permi t  app l i ca t i on  and review process. There 
was concern t h a t  the  Publ ic Author i ty  b i l l  
had a po ten t i a l  f o r  "pub l i c  power." The b i l l  
d i d  n o t  survive. 

The b i l l  t o  consol idate the pe rm i t t i ng  
process d i d  pass a f t e r  considerable 
l e g i s l a t i v e  debate and redra f t .  The b i l l  
assigns the  Department o f  Land and Natural 
Resources (DLNR) as l ead  agency t o  es tab l i sh  
and administer the process. It requires a l l  

State and County agencies and i n v i t e s  Federal 
agencies who have j u r i s d i c t i o n  t o  p a r t i c i p a t e  
Federal agencies have been an ac t i ve  p a r t  o f  
the process. 

The 1988 Sta te  Leg is la tu re  a lso  
appropriated $3 m i l  1 i o n  f o r  geothermal 
explorat ion.  The 1989 Leg is la tu re  added 
another $2.6 m i l l i o n  and we in tend t o  ask f o r  
another $3 m i  11 ion. We are  aggressively 
working t o  ob ta in  $15 m i l l i o n  from the  
federal government over three years fo r  
resource v e r i f i c a t i o n  and charac ter iza t ion  . 
These government funds would cons t i t u te  about 
h a l f  o f  the  estimated cos t  t o  prove out t he  
accessi b i  1 i ty o f  500 megawatts o f  geothermal 
resource i n  the Ki lauea East R i f t  Zone. 

Geothermal i s  the  State 's only major 
source o f  renewable energy whose conversion 
t o  base1 oad e l e c t r i c i t y  i s  techno log ica l l y  
mature and economical l y  feas ib le .  The 
resource i s  predominantly on the B i g  Is1  and 
and s c i e n t i s t s  est imate s u f f i c i e n t  thermal 
energy i n  excess o f  t he  State 's e l e c t r i c a l  
needs. Over 80 percent o f  t he  Sta te 's  t o t a l  
present peak demand o f  over 1,300 megawatts 
i s  on Oahu. Oahu i s  separated from the  
Is land o f  Hawaii by a distance o f  240 
ki lometers o f  mostly ocean, and ocean depths 
up t o  2,100 meters. No high voltage 
transmission has been i nsta l  1 ed under these 
condi t ions.  

I n  1981, the  Sta te  i n i t i a t e d  the Hawaii 
Deep Water Cable (HDWC) program t o  
demonstrate the f e a s i b i l  5 ty o f  a 500 megawatt 
i n t e r i s l a n d  e l e c t r i c  transmission system. 
Generally the Sta te 's  $5 m i l l i o n  has been 
used f o r  Hawai i -speci f ic  elements o f  t he  
program including: i n t e g r a t i o n  o f  the cable 
w i t h  the ex i s t i ng  g r i d  on Oahu; economic, 
f inanc ia l ,  lega l  and i n s t i t u t i o n a l  analyses; 
environmental assessment; overland and at-sea 
route analysis i n c l  uding bathymetric surveys; 
and pub l i c  information. The federal share o f  
$23 m i l l i o n  has been used t o  design and 
manufacture a t e s t  l eng th  o f  cable and t o  
develop cable vessel and cable handling 
parameters. One task remains. At-sea 
deployment and r e t r i e v a l  o f  a 5-mile long 
surrogate cable w i l l  be conducted a t  and near 
the deepest p a r t  o f  the  ocean rou te  i n  l a t e  
1989. 

The State recent ly  awarded a major 
planning cont rac t  t h a t  w i l l  inc lude the  
preparat ion o f  a 500 megawatt 
geothermal /cab1 e Master Development P1 an, 
overland transmission 1 i n e  c o r r i d o r  analysis, 
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a pub1 i c  p a r t i c i p a t i o n  program and 
preparat ion of a programmatic Environmental 
Impact Statement. 

I n  l a t e  1988, the Governor and the  
President o f  Hawaiian E l e c t r i c  Company, Inc. 
(HECO) decided i n  p r i n c i p l e  t o  j o i n t l y  issue 
a Request f o r  Proposals t o  se lec t  a 
consortium t o  finance, develop, own and 
operate the  steam f i e lds ,  power p lan ts  and 
i n t e r - i  s l  and transmission system f o r  t he  500 
megawatt p r o j e c t  w i t h  an estimated cap i ta l  
cos t  exceeding $1.5 b i l l i o n .  The RFP was 
issued i n  May 1989. A June 1989 open 
proposers ' conference was we1 1 attended. 
More meetings w i l l  be he ld  i n d i v i d u a l l y  w i t h  
in te res ted  consor t ia  i n  e a r l y  September. 
Technical proposals are due by November 1, 
and business proposals by December 1,. 1989. 
The i n t e n t  i s  t o  have evaluated the  proposals 
and developed a shor t  l i s t  o f  several 
consor t ia  ea r l y  i n  1990. -Negot iat ions w i t h  
these several consor t ia  w i l l  occur through 
most o f  1990 leading t o  a purchase power 
agreement w i t h  one developer by the end o f  
t h a t  year. 

The RFP i s  a performance reauirement 
document. A1 though HECO intends t o  purchase 
180 megawatts o f  combined cyc le  petroleum 
power and 146 megawatts o f  coal power e a r l y  
i n  the 199O's, the RFP suggests t h a t  125 
megawatts o f  geothermal power can be 
purchased i n  1995 leading t o  a t o t a l  o f  500 
megawatts ten  years l a t e r .  

I n  a news release announcing the RFP, 
Governor Waihee said, "Hawaii I s  energy 
outlook requires p o s i t i v e  ac t i on  now. We are 
fo r tunate  t o  have our own natural  resource 
f o r  e l e c t r i c i t y  on a commercial scale around 
the  clock. Development o f  geothermal energy 
i s  t he  key t o  achieving Sta te 's  goals o f  
energy sel  f - s u f f i c i ency . I' 

I n  a l e t t e r  incorporated i n  the RFP, 
Governor Waihee said, " the State w i l l  
f a c i l i t a t e  the  e f f o r t s  of the p r i v a t e  sector 
i n  determining the f i nanc ia l  and technical  
f e a s i b i l i t y  of t h i s  p r o j e c t  and i n  
cons t ruc t ing  v iab le  proposals.' The State 
has a p u b l i c  documents room as wel l  as a 
permit  informat ion and coordinat ion center, 
both spec i f i ca l l y  f o r  t h i s  p ro jec t .  I f  
deemed appropriate, the Governor a lso  
declared tha t ,  ''I w i l l  personal ly invo lve  
myself i n  addressing issues t h a t  may be 
impedi ng the  advancement o f  t h i  s pro jec t .  I' 

Recognizing t h a t  i n  the  present times of 
depressed petroleum pr ices,  t h i s  p r o j e c t  may 
be marginal ly economic, the  Governor went on 
t o  say, 'I... t he  State must be recept ive  t o  
ideas f o r  pub l i c  f i nanc ia l  assistance i f  such 
assistance i s  necessary. . . .My Administrat ion 
i s  w i l l i n g  t o  explore such ( f i n a n c i a l  
support) mechanisms w i th  perspect ive 
developers whose proposals are judged 
techn ica l l y  viable, b u t  only i f  we are 
s a t i s f i e d  i f  the p r o j e c t  cannot be 
accomplished w i thout  the Sta te 's  support." 

CONCLUSION 

This development w i l l  be one o f  the 
wor ld 's most innovat ive e l e c t r i c a l  generation 
and transmission pro jec ts .  There are  obvious 
s o f t  spots: t he  resource must be ve r i f i ed ;  
access t o  the  resource must be assured; 
permi t t ing  issues on t h i s  f i r s t -o f -a -k ind  
endeavor are unknown; and economic v i a b i l  i ty 
i s  a concern. Nonetheless, the  State 
government has removed many o f  the  b a r r i e r s  
t o  commerci a1 geothermal devel opment i n  
Hawaii. We w i l l  continue t o  aggressively 
work w i t h  the  u t i  1 i ty developers, general 
publ ic,  and o the r  l e v e l s  of government t o  see 
t h i s  p r o j e c t  accompl i shed i n  an economically 
benef ic ia l ,  environmental ly sound and 
s o c i a l l y  acceptable manner. 
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