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ABSTRACT 

A number o f  po ten t i a l  b a r r i e r s  t o  
geothermal development i n  Hawaii have been 
overcome b u t  Some remain. E f f o r t s  continue 
t o  address issues r e l a t i n g  t o  transmission, 
p ro jec t  economics, the regulatory process, 
resource ve r i f i ca t i on ,  and pub1 i c  acceptance. 

BACKGROUND 

Geothermal provides Hawaii I s  best 
opportuni ty t o  s i  gni f i can t l y  reduce i t s  
overdependence on imported o i  1 f o r  base1 oad 
e l e c t r i c i t y .  For over 14 years the  State 
government has aggressively worked w i t h  other 
1 eve1 s o f  government, developers, u t i 1  i t i e s  
and the general pub l i c  t o  i d e n t i f y  and 
overcome b a r r i e r s  t o  geothermal developments. 

GEOTHERMAL RESOURCE VERIFICATION 

Pr imar i l y  w i th  federal funding, the 
Un ivers i ty  o f  Hawaii brought i n  Hawaii I s  
f i r s t  producing wel l  i n  the lower end o f  the 
Ki lauea East R i f t  Zone i n  1976. That success 
l e d  t o  the  d r i l l i n g  between 1980 and 1985, o f  
seven exp lo ra t ion  we l ls  p lus  a s idetrack by 
two d i f f e r e n t  developers i n  the general 
v i c i n i t y  o f  t he  government we l l .  The resu l t s  
of t h i s  exp lo ra t ion  was mixed. Pr iva te  we l ls  
nor th  o f  the  government we l l  d i d  produce a 
good resource. A1 though high temperatures 
were reached i n  p r i  vate exploratory we1 1 s 
south o f  the government wel l ,  none were 
producers. 

A t h i r d  developer s ta r ted  over 8 years 
ago t o  ge t  approvals t o  explore a t  the upper 
end o f  the Ki lauea East R i f t  Zone. A f t e r  a 
prolonged pe rm i t t i ng  e f f o r t ,  t h i s  developer 
commenced d r i l l i n g  i n  the middle p a r t  o f  the  
r i ft zone i n  mid-November 1989. P r i va te  
exp lo ra t ion  data i s  considered p rop r ie ta ry  
f o r  one year. So a f t e r  f ou r  months o f  
d r i l l i n g  a t  the one s i t e  i t  i s  uncer ta in  
whether o r  n o t  t h i s  developer has reached a 
v i  ab1 e resource. 

Explorat ion i n  the United States i s  
usua l ly  considered a p r i v a t e  sector 
responsi b i  1 i ty . Nonethel ess, i n 1988 the 
Hawaii Leg is la tu re  appropriated funds f o r  a 
S c i e n t i f i c  Observation Hole program. 
Addi t ional  s ta te  and federal funds are being 
sought t o  f u r t h e r  s t imu la te  p r i v a t e  sector 
explorat ion.  

Despite major recent government and 
p r i v a t e  i n t e r e s t  i n  explorat ion,  v e r i f i c a t i o n  
of the resource i s ,  and w i l l  probably 
continue t o  be f o r  several years, a major 
issue i n  the large-scale geothermal 
devel opment i n Hawaii . 
TRANSMISSION SYSTEM 

Aer i  a1 and surface s c i e n t i f i c  
inves t iga t ions  i nd i ca te  t h a t  the youngest 
i s l a n d  i n  the  Hawaii archipelago, t he  I s land  
o f  Hawaii, contains s u f f i c i e n t  thermal energy 
t o  make a s i g n i f i c a n t  con t r i bu t i on  t o  the 
Sta te 's  energy future.  Oahu, w i t h  80 percent 
o f  the  Sta te 's  populat ion and e l e c t r i c a l  
demand, represents the  major energy market. 
While Maui, Hawaii and Kauai are 50 t o  70 
percent dependent on imported petroleum f o r  
t h e i r  e l e c t r i c i t y ,  Oahu i s  almost t o t a l l y  
dependent on o i l .  C r i t i c a l  t o  Hawaii 's 
energy fu tu re  i s  the trans.mission o f  
geothermal energy over '240 ki lometers o f  
mostly ocean. Further, an ocean depth o f  
2,100 meters cannot be avoided i n  Alenuihaha 
Channel between the  Islands o f  Hawaii and 
Oahu. The federal  and state-funded Hawaii 
Deep Water Cable Program, 1981 t o  1990, has 
successful ly demonstrated t h a t  i t  i s  
techn ica l l y  f eas ib le  t o  t ransmi t  500 
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megawatts o f  h igh  voltage e l e c t r i c i t y  between 
Hawaii and Oahu. Yet, lend ing  i n s t i t u t i o n s  
w i l l  categor ize t h i s  f i r s t  o f  a kind, 
i n t e r - i  sland transmission system, espec ia l l y  
the submarine port ion,  as one w i th  
considerable r i s k  . 

I n  add i t i on  t o  the techn ica l / f inanc ia l  
r i s k  associated w i t h  the transmission system, 
the co r r i do rs  f o r  the overland po r t i on  o f  the 
system w i l l  need t o  be selected w i th  
p a r t i c u l  a r  s e n s i t i v i t y  t o  the  environment and 
t o  the concerns o f  residents. Some 
prel iminary overland c o r r i d o r  c r i t e r i a  were 
developed i n  the  l a t e  1980's under the  Hawaii 
Deep Water Cab1 e Program. However, ongoi ng 
overland transmission analysis, being 
performed w i t h  the p ro jec t  Master Development 
Plan and p r i o r  t o  preparat ion o f  the 
Envi ronmental Impact Statement, w i  11 b e t t e r  
ensure soc ia l  and envi  ronmental acceptance. 

ECONOMICS 

A matter o f  concern i s  the economic 
v i a b i l i t y  o f  the proposed 500 megawatt 
geothermal / i n t e r - i  s l  and transmission system. 
Even w i t h  today's depressed o i l  pr ices,  
geothermal development f o r  use on the B ig  
Is land i s  economically competit ive. However, 
the  added cos t  o f  the i n te r - i s l and  
transmission systems renders the  500 megawatt 
p ro jec t  marginal ly economic. I n  fac t ,  the  
p ro jec t  probably could no t  del i v e r  
e l e c t r i c i t y  t o  the Oahu g r i d  a t  HECO's 
present cost. The economics o f  the p ro jec t  
become v iab le  only i f  the  p r i c e  o f  o i l  i s  
escalated a t  a modest percent annually above 
i n f  1 a t ion.  

REGULATORY REGIME 

The regulatory process i s  a matter o f  
concern f o r  two reasons. There are a host o f  
appl i cab le  1 aws, regulat ions and permits 
admi n i s te red  by three 1 eve1 s o f  governments 
and a p r o j e c t  o f  the nature o f  the complex, 
three county, geothermal i n t e r - i  sl and 
transmission p r o j e c t  has never been permit ted 
i n  Hawaii. Other papers today w i l l  discuss 
e f f o r t s  t o  develop a pe rm i t t i ng  regime t h a t  
w i l l  f a c i l i t a t e  the pe rm i t t i ng  process y e t  
ensure a p r o j e c t  t h a t  i s  environmental ly and 
s o c i a l l y  acceptable. The Geothermal Resource 
Subzone (GRS) Assessment and Designation Law 
(Act 296, SLH 1983) s ta ted  t h a t  the 
exp lo ra t ion  and development o f  Hawaii ' s 
geothermal resources i s  o f  statewide b e n e f i t  
and t h i s  i n t e r e s t  must be balanced w i t h  
preserving Hawaii I s  uniaue soc ia l  and natural  
environment. The Board o f  Land and Natural 
Resources a f t e r  evaluat ing a number o f  
factors, inc lud ing  soc ia l  and environmental 
impacts, designated 3 Geothermal Resource 
Subzones t o t a l 1  i n g  22,000 acres i n  the  middle 
and lower Ki lauea R i f t  Zone and a 4,000 acres 
GRS i n  the  Haleakala Southwest R i f t  Zone on 

Maui . Geothermal development a c t i v i t y  
i nc lud ing  exp lo ra t i on  i s  permit ted on ly  
w i t h i n  a pre-designated GRS. The 1983 a c t  
reaui red  the  count ies t o  prepar ing 
admin is t ra t i ve  ru les  such as Hawaii County 
Planning Comnission's Rule 12, f o r  pe rm i t t i ng  
geothermal development on lands whose use i s  
managed by the  counties. Act 301, SLH 1988 
establ ished a consol ida ted  geothermal /cable 
development permi t  app l i ca t i on  and review 
process. The Board o f  Land and Natural 
Resources as l ead  agency, has developed a 
permi tti ng regime w i t h  the mandatory 
p a r t i c i p a t i o n  o f  s ta te  and county agencies 
and the  voluntary p a r t i c i p a t i o n  o f  federal  
agencies. An envi  ronmental assessment f o r  
the i n t e r - i  sl and transmi ssion system and a 
comprehensive envi ronmental review o f  a 
generic 500 megawatt geothermal devel opment 
have been completed. The ongoing Master 
Development Plan, overland transmission 
analysi  s and geothermal /cab1 e Envi ronmental 
Impact Statement w i l l  a l l  con t r ibu te  t o  
f a c i l i t a t i n g  the  p r o j e c t  permi t t ing  process. 
But an app l i ca t i on  f o r  the  500 megawatt 
p r o j e c t  has n o t  y e t  been submitted so the  
pe rm i t t i ng  regime has y e t  t o  be f u l l y  tested. 

PUBLIC ACCEPTANCE 

While the d i r e c t i o n  o f  t h i s  paper i s  t o  
address the i ssue t o  geothermal development 
i n  Hawaii as seen by the  developer, t h i s  
sec t ion  on pe rm i t t i ng  i s  an appropriate place 
t o  o u t l i n e  geothermal development issues as 
seen by those who are e i t h e r  against, o r  have 
major concerns regarding the pro jec t .  Pub1 i c  
acceptance i s  an i s u e  fac ing  development. 
The i ssues expressed i nc l  ude: 

In te r fe rence w i t h  worship o f  t he  
Goddess Pel e. 

In te r fe rence w i t h  c e r t a i n  Nat ive 
Hawaiian pract ices.  

Rainforest  destruct ion.  

Geol ogi  c hazards : sei smi c , 1 ava 
inundation, subsidence 

Disrupt ion,  i nc lud ing  possible hea l th  
and sa fe ty  impacts, o f  the  way o f  l i f e  
f o r  nearby residents : hydrogen 
s u l f i d e  and o ther  a i r  Qua l i t y  issues, 
water Quali ty, noise, destroyed 
vistas,  l i g h t s  a t  n ight,  t r a f f i c  and 
increased s t r a i n  on an inadequate 
in f ras t ruc tu re ,  transmission 1 i n e  
hea l th  r i s k s  and visual  impact, and 
decreased 1 and Val ues. 

Impact on na t i ve  fauna and f l o r a .  
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The above issues have been and w i l l  
continue t o  be addressed by the  government 
and the  developers. However, we1 1 organized 
groups such as the Pele Defense Fund, 
Rainforest  Act ion Network and various 
community organizat ions w i l l  cont inue t o  
express concern i n  various ways about the  
a b i l i t y  o f  the  government and developers t o  
provide a s o c i a l l y  and environmental ly sound 
pro jec t .  

CONCLUSION 

The State o f  Hawaii remains ready t o  work 
w i t h  a l l  the p a r t i e s  involved t o  resolve the  
considerable issues fac ing  the geothermal / 
i n t e r - i  sland transmission system pro jec t .  

785 


