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ABSTRACT 

The pre l im inary  phase o f  a geothermal 
resource assessment program f o r  the State of 
Hawaii has been completed. Several locat ions 
on a l l  the major i s lands  o f  the Hawaiian chain 
have been iden t i f i ed  as p o t e n t i a l l y  having a 
geothermal reservoi  r w i t h i n  a few k i  1 ometers 
depth o f  the surface. Although geological and 
geophysical data were o f  some use i n  the regional  
surveys, groundwater chemical data was f a r  more 
he lp fu l  i n  i d e n t i f y i n g  more r e s t r i c t e d  areas 
i n  which t o  car ry  out s i t e  spec i f i c  f i e l d  
surveys. Geochemical and geophysical surveys 
are present ly  underway i n  several o f  the areas 
i d e n t i f i e d  as p o t e n t i a l l y  having a geothermal 
resource . 

INTRODUCTION 

A regional  assessment o f  po ten t i a l  
geothermal resource areas i n  the State of Hawaii 
i s  p resent ly  being ca r r i ed  out by the Hawaii 
I n s t i t u t e  of Geophysics under the  Western States 
Cooperative D i rec t  Heat Resource Assessment 
Program. The f i r s t  phase o f  t h i s  research con- 
s i s ted  of the compi lat ion and evaluat ion o f  
geological , geophysical, and geochemical data 
present ly ava i lab le  fo r  the State of Hawaii. 
The spec i f i c  types o f  data used i n  our prel iminary 
appraisal of t he  geothermal resource po ten t i a l  
f o r  Hawaii was as fo l lows: 

Geological : St ruc tura l  geology o f  the 
is lands  and volcanoes, age o f  the is lands, 
and age and loca t i on  o f  most recent 
volcanism on each is land. 

Geophysical : Aeromagnetic data, g rav i t y  
data, se ismic i ty ,  i n f ra red  surveys and 
groundwater temperature data. 

Geochemical :. Elevated groundwater s i  1 i c a  
concentrat ions and anomalies i n  the Cl/Mg 
r a t i o s  i n  near surface waters. 

The ava i lab le  geological and geophysical 
data were very useful  i n  i d e n t i f y i n g  areas i n  
which geothermal reservoirs might e x i s t ,  however, 
the regional  nature o f  the e a r l i e r  surveys 
rendered them v i r t u a l l y  useless as a means o f  
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conf i rming the presence o f  an ex i s t i ng  reservo i r .  
Groundwater chemistry data was found t o  be f a r  
more useful  i n  t h i s  regard. Although Hawaii has 
very few natural  spr ing discharges, the  near 
t o t a l  dependence o f  the State upon shallow near 
surface groundwater supplies has resu l ted  i n  a 
widespread d i s t r i b u t i o n  and care fu l  monitor ing o f  
d r i l l e d  and dug we l l s  throughout the  State. The 
r e l a t i v e l y  complicated is land-type hydrology i n  
Hawaii prevented the d i r e c t  app l i ca t ion  of 
.standard chemical geothermometers , however, 
groundwater s i l i c a  concentrat ions and C I/Mg i o n  
r a t i o s  (Cox and Thomas, t h i s  volume) proved t o  
be very useful  q u a l i t a t i v e  ind ica tors  i n  t h i s  
environment. 

RESULTS 

The resu l t s  o f  the prel iminary survey have 
allowed the i d e n t i f i c a t i o n  nf several areas i n  
thes ta te  which may have s i $  i f i c a n t  geothermal 
po ten t i a l  and which w i l l  receive more in tens ive  
s i t e  spec i f i c  survey i n  the fu tu re .  Table I 
presents an appraisal  o f  several o f  the  po ten t i a l  
thermal areas i n  the State i n  terms o f  t h e i r  
p r o b a b i l i t y  f o r  having a h igh  o r  low temperature 
resource as we l l  as t h e i r  p r o b a b i l i t y  f o r  near 
future development . (The 1 a t t e r  assessment i s  
based on the  present s ta te  o f  the  a r t  i n  d r i l l i n g  
and geothermal u t i l i z a t i o n  technology, p rox imi ty  
t o  po ten t i a l  markets f o r  hea t /e lec t r i c  power 
produced, and l o c a l  land use constraints [nat ional  
park lands, urban res ident ia l .  zoning, e tc ]  .) Each 
area i s  ranked on a scale from 1 t o  IO: 1 having 
the  highest po ten t i a l ,  10 having the lowest. 
Although other areas i n  the State undoubtedly 
have thermal resources, the probabi 1 i ty  of 
t h e i r  being developed economically i n  the  near 
f u t u r e  (1980-2000) i s  so small as t o  no t  j u s t i f y  
t h e i r  i nc lus ion  i n  the  present assessment. 

The second phase o f  the resource assessment 
program i s  present ly underway and i s  conducting 
s i t e  spec i f i c  surveys i n  Lualualei  Val ley (Oahu), 
Lahaina (Maui) , Kawaihae-Kona and Keaau (Hawai 1 ) .  
The survey techniques which are  being appl ied 
are: 

1. Groundwater geochemistry; resampl i n g  
o f  a l l  we l l s  w i t h i n  the  region o f  i n t e r -  
es t  t o  conf i rm ex i s t i ng  data. 
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2. 

3 .  

4. 

I f  these 

S o i l  mercury concentrat ions and radon 
soi l -gas anomalies (Cox, t h i s  volume) 
t o  i d e n t i f y  areas o f  p o t e n t i a l l y  
thermal l y  dr iven ear th  outgassing . 
Groundwater i so top i c  compositions t o  
i d e n t i f y  SI80 anomalies. 

Time domain electromagnetic surveys t o  
i d e n t i f y  deeper l eve l  r e s i s t i v i t y  
anomal i es . 

TABLE I 

High Temp. Low Tmp. Probabil i ty f o r  
Location Resource Resource Oevel ocment 

Hawa1 1 
1. Puna 1 1 3 
2. Ka'u 2 1 
3. South Point 3 2 3 
4. Hualalai-North Kona 5 3 1 
5. Kawaihae 3 1 5 

6 6. Keiau 4 1 
7. Kohala 7 5 8 

#u i 
8. Haleakala-Southwest R i f t  
9. Haleakala-East R i f t  

10. Pauwela 
11. Lahaina 
12. 01 owal u-Ukunehare 

surveys confirm the existence o f  a 
geothermal rese rvo i r  i n  any o r  a l l  o f  t he  above 
areas, s i t e s  w i l l  be chosen f o r  proposed 13. Honokawai 
exploratory d r i  11 i ng . Oahu 

14. Vaimanalo 
15. Lualualei 
16. Honolulu Volcanic Series 
17. Haleiwa 
18. Laie 
19. Pearl Harbor 

Kauai 
20. Post Erosional Volcanic 

Series 
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The approximate locations o f  these areas are given i n  Figure 1. 
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Fig.  1 Poten t ia l  geothermal areas o f  Hawaii. 
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